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To Imre Szeman, for everything and more.

For all those broken and exhausted by the impasse and
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Materialism and the Critique of Energy

Brent Ryan Bellamy and Jeff Diamanti

The critique of energy sits between two fields that condition the
present — environmental catastrophe and capitalist crisis. Marx
wrote that the past “weighs like a nightmare” on the living.! With
global warming and the interminable crisis of capital, it is not just
the past but the future, too, which strikes fear into the human
mind. During the ongoing industrialization of the planet under
capitalism, fossil fuels have been the dominant source of energy
to power economic expansion and political domination.? The very
fabric of today’s climate crisis is knit from the exhaust of intensive
and extensive waves of capital accumulation. Typically framed as a
consequence of bad consumer habits, the environmental problem of
energy is and always has been deeply bound to the material origins
of the commodity form — what it takes to make a thing and what
it takes to move it. Today, the lion’s share of emissions come from
transportation and production sectors of the industrial economy. By
almost every projection, the simple reproduction of existing systems
of production and distribution, to say nothing of their growth, will
doom the planet to a host of ecocidal developments — from rising sea
levels and ocean acidification to desertification in some places and
more intensely concentrated rainfall in others. Against the weaving of
such catastrophic tapestries, pundits of the coming energy transition
spread solace with the techno-future vision of a world that could be
different than the one currently soaked in hydrocarbons. Yet these
proponents of technologically smoothed energy transition miss the
forest for the trees: the question is not simply one of engineering, but
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instead how to overcome the deep roots of capitalism’s ever-growing
energy dependence.

Whether for the requirement of aggregate economic growth or the
expansion of new horizons of value, capitalism has been historically
and logically bound to ever-increasing quantities of energy. The core
contradiction of today’s economic system is and always has been tied
to its facility with energy. A critical standpoint on the conditions of
political, economic, and ecological possibility requires a new account of
energy’s historical function, which is to say, a new account of energy’s
relationship to the production, distribution, and accumulation of
value. Materialism and the Critique of Energy develops this standpoint,
first, by revisiting the entangled conceptual and material history of
capital and energy at the foundations of materialism and, second,
by clarifying the stakes of a critique of energy for contemporary
critical theory and politics.3 Its core claim is that while the condition
of climate change today has occasioned a groundswell of interest in
energy regimes and environmental systems, only the materialist
critique of energy found at the heart of Marxism can explain why
capitalism is an energy system and hence offer a clearer sense of a
way out of its fossil-fueled inertia.# As a collection of research on the
lineaments of energy in materialist thought, this book distills a form
of energy critique both sensitive and hostile to the many forms of
inequality, injustice, and exhaustion that populate the contemporary
political landscape.

Materialism has a long history. Though materialism’s roots as
a philosophical project stretch further back than the nineteenth
century, we are concerned with its turn toward the material structures
that began shaping social life in a quickly industrializing Europe.
Current understandings of both energy and materialism were forged
in the furnace of coal-powered innovation. The coeval emergence of
industrial capitalism and self-consciously materialist thought is not
mere coincidence; nor can their historical emergence be explained as
simple causal determination. Rather, we argue, their emergence must
be understood dialectically, beginning with a critical recognition:
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the materialist tradition that emerges out of this moment is already
terminologically and epistemologically connected to the industrial
flares of a fossil-fueled world. From Ludwig Feuerbach, Marx, and
Friedrich Nietzsche to twentieth-century critical theory, Marxist-
feminism, and the multiple post-humanisms and new materialisms
emerging today, streams of different materialisms flow: each is
historically shaped by the industrialization and globalization of
fossil fuels.” This is particularly urgent given that this materialist
tradition, after Marx, remains the basis for the most viable critique
of the political-economic system, capitalism, whose rolling crises
appear increasingly indistinguishable from the looming problems
of energy and climate.

Materialism has developed two modes of tracking energy that
demystify the force unleashed by fossil fuels: on the one hand, through
the critique of political economy; and on the other, through a theory of
materiality contoured by the access to deep history and cosmic space
made available first by coal and eventually by oil and natural gas. There
is a historical dimension to these trajectories. The methodological
and theoretical development of Marxism, the tradition most strongly
associated with the first of these two modes, begins in the 1840s within
the contemporaneous surfacing of the theory of energy across Britain,
Prussia, and France. What this means for materialism as it evolves
from Feuerbach’s treatment of Christian reason to Marx’s critique of
capital is that energy is dialectically bound to economic history — not
a concept or variable independent of it, but a structuring force without
which capital could not operate. Following this originary recognition,
energy slipped away from materialist understanding until Walter
Benjamin intervened to articulate a materialist revision of cosmic
time. His dialectical apprehension would identify the stylistic force of
energy over and above its positivistic or physicalist concept. Energy,
through Benjamin’s gaze, becomes a materialist concept once more.
The following three sections examine these developments in turn.
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Marxism and the Origins of Energy Critique

Marxism could be said to have two births. In the first, the fires of
the Industrial Revolution breathe forth a concatenation of social
conflict from which the labor movement and international communist
movement emerge. But a different kind of Marxism is also nascent
in the mature phases of the second scientific revolution. In the
late-eighteenth century, from the principles of motion, Newtonian
mechanics, and models designed to exhibit scientific discoveries came
political economy, industry, and the tools of the industrialist’s trade.
Sadi Carnot (1796-1832) famously drew up a theory of the caloric from
simple observations of the steam engine, and Hermann von Helmholtz
(1821-1894) refined his ideas about the conservation of energy in
observations of muscle metabolism.® The work of the body and the
work of the machine, once ignited by the roaring furnace of fossil
fuels, allowed for the redefinition of the conceptual constellations of
science. In the collision of the industrial and scientific revolutions a
new set of variables emerged: energy and work; wealth and value;
labor and capital.

Atthe dawn of the nineteenth century, developments in production
and economy — mixed with increasingly sophisticated accounts of
what in the eighteenth century was still called vis viva or living force
— occasioned the simultaneous discovery of energy. By mid-century,
Lord Kelvin (1824-1907), Julius von Mayer (1814-1878), Rudolf Clausius
(1822-1888), and Hermann von Helmholtz arrived at more or less the
same law of the conservation of energy. Thermodynamics emerged
from this cauldron of scientific and industrial exchange as a key field
of knowledge. Its theories stated that the total energy of an isolated
system is constant and that energy can be transformed from one form
to another but can be neither created nor destroyed.

The theory of energy as it unfolded in this crucial decade did not
descend from the heavens, but bubbled up from the hidden abode of
industrial production. This is the remarkable insight offered by the
twentieth-century historian of science, Thomas Kuhn, whose analysis
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of the “simultaneous discovery” of energy conservation frames the
paradigm through which energy would emerge — as much the effect
of economic history as it is an outcome of scientific discovery. He
opens his 1956 essay with a query: “Why, in the years 1830-1850, did so
many of the experiments and concepts required for a full statement
of energy conservation lie so close to the surface of scientific
consciousness?”” Kuhn approaches an answer to his question in the
form of a threefold hypothesis. First, the scientific and industrial
instruments of the 1830s made available multiple instances of the
conversion process from water, wind, wood, and coal into motion or
thrust.® Second, the dominant investment driving scientific discovery
was the economic “concern with engines.” And third, the “philosophy
of nature” running through Gottfried Wilhelm Leibniz, Immanuel
Kant, Friedrich Wilhelm Joseph Schelling, Johann Gottlieb Fichte,
and their shared Naturphilosophie made German thinkers, but British
and French scientists as well, “deeply predisposed to see a single
indestructible force at the root of all natural phenomena.”® When
Kuhn makes reference to something like “scientific consciousness,”
he means it as both a cause and an effect of — at least in the case
of the doctrine of energy — an emergent mode of understanding
the economic, technical, and philosophical coherence of force. Put
differently, the “scientific consciousness” responsible for the doctrine
of energy helps generate, and in Kuhn's account is symptomatic of,
the emergence of a new mode of production: industrial capitalism.'®

The emergence of the doctrine of energy and Marx’s materialism
in the mid-nineteenth century is not sheer happenstance. Rather,
their emergence is mutually implicated in industrial phenomena.
The decisive shift from the problem of alienation in Marx’s early
writings to the more technical language of labor power of Capital
signals a growing awareness of the historical and social specificity
of energy flows bound to the worker’s exploitation. Terminologically,
labor power is identical to Helmholtz’s word for the work of energy
(Arbeitskraft), which, as Anson Rabinbach reminds us, had been
rapidly popularized across public science circles since late 1840s in
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Western Europe.™ As a technical term for the value form of human
work in the factory too, labor power simultaneously names the
objective consistency between the worker’s caloric output, the coal
power expressed in machinery, and the abstraction of both forms
of Arbeitskraft by the value form of capital at a more general level.
Arbeitskraft is the concept Helmholtz had been using in the 1840s
to distinguish energetics from vis viva or living force still resonant
with the scientific epistemology of the previous century. Between
the 1840s and the 1850s, Marx had changed his thinking on the core
concepts that would animate his critique by the time of Capital in
1867. Rabinbach argues that by positing Arbeitskraft Marx finally had
access to the concept necessary to conceive of capitalism as a totality.
This means that Marx’s more developed critique of political economy,
sensitive as it is to the energic content and calibration of Arbeitskraft,
already contains a critique of energy.

By naming the commodification of human work labor power, Marx
alerted his readership to the twofold abstraction taking place in the
production process: human exertion becomes a flow of energy in the
concrete, while at the same time being modulated by the value form
of capital in the abstract.'® The calorie burners of a human body offer
arelatively inefficient source of physical energy compared to even the
heat and light released from burning a piece of coal. Yet no lump of
coal ever got up and threw itself into the furnace of the steam engine.
Capital thrusts human and fossil energy together to extract surplus
value from the former but at a greater and greater magnitude due to
the energic efficiency of the latter. Once the conditions for industrial
capital are in place, neither coal power nor labor power can produce
surplus value independent of the other, because each form of energy
congeals unevenly into, and is in turn socially regulated by, what Marx
calls the “organic composition of capital.”

Marxism offers a developed concept of energy by taking note of
just how entangled the capitalist compulsion to increase productivity
and the generalization of coal power were. If capitalists could keep
the factories open around the clock, then they might also seek to
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implement the ever-profitable “curtailment of the necessary labour-
time” by implementing labor saving techniques and machines.'4 Later,
Marx adds that “[t]he same causes which develop the expansive power
of capital, develop also the labour power at its disposal. The relative
mass of the industrial reserve army thus increases with the potential
energy of wealth.” In this sense, Marx’s notion of labor power and
its social regulation are inextricably connected, via the dialectic of
forces and social relations of production, to the energic capacity of a
given place and time.

Marx’s concept of labor as it evolves over the course of his writing
registers, among other things, the radically disruptive and uneven
process of fossil energy’s integration into the social relations of
production. Both a familiar and a novel relation to energy is at work
across industrial capital at this time — from muscle-bound forms
of human and animal labor to productivity-lending machines in
the factories. The energy innovations of water- and steam-powered
production reduce the amount of labor time required to produce a
given commodity by a worker of average skill and productivity. The
influx of water- and coal-powered machines into the site of production
shift the balance not only in labor’s intensity, but also in its worth. The
environment through which labor was organized and sustained was
submitted to constant revision as capitalists dug deeper into the dirt to
build waterways for mills and unearth new sources of coal. In essence,
the new regime of energy generates a radical transformation in the
character of the labor-capital relation. Counter to orthodox histories
of the industrial revolution that posit coal power as a cheaper and thus
natural replacement to wind, water, and wood, Andreas Malm offers
aunique account of this historical transformation into a fossil-fueled
industrial economy. Malm outlines the ways in which coal-powered
steam engines offered a solution to a labor problem plaguing British
capitalists: namely, how to bring the site of production into the urban
spaces where the newly dispossessed were gathering.'® Coal power,
according to Malm, did not rise because of its relative cheapness, but
because of the ease of transporting coal as compared to transporting
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water power, which had to remain proximate to the waterways. At its
origin then, fossil capital increased the productivity of a newly minted
proletariat in the same moment that it generated their class relation
to the new mode of production. Put concisely, the proletariat became
materially bound to the industrialization of fossil fuels; one becomes
unthinkable without the other.

Why Energy Needs Dialectics and Why Materialism Needs
Energy

Marx reconciles the critique of political economy with the otherwise
positivistic concept of energy dominating scientific inquiry, yet
he does so with a dialectical twist — showing energy and labor as
immanent to one another — that turns energy into a moving target.
Marx’s treatment of energy occurs shortly after Feuerbach inspired
anew direction in materialism. Energy became a core component of
historical materialism when Marx connected the surge of physical
force in the production process to a twofold abstraction of human
labor — on the one hand by coal-powered industrialization and on the
other by the value form of capital. Yet the concept of energy developed
along alternative genealogies in nineteenth- and twentieth-century
materialism, becoming an index of how materialist thinkers imagine
their relationship to the physical and the metaphysical. Briefly
tracking one such genealogy, we offer an account of how the historical
particularities of energy’s systematic usage inform its concept and
figure. These particularities include the social, economic, ecological,
and political environments in which energy is put to work.

In the history of materialism in the twentieth century there
are a number of vital encounters with energy, staged at different
levels of abstraction. Consider for instance the figure of the eternal
return so important to Nietzsche and troublesome to Benjamin:
“What, if some day or night a demon were to steal after you into
your loneliest loneliness and say to you... ‘The eternal hourglass of
existence is turned over again and again, and you with it, speck of
dust!””7 Here, Nietzsche personifies the eternal return popularized
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by thermodynamic theory. The idea being that a cosmic logic is
independent of the ephemeral and self-involved history of human
reason. In the person of the demon, the eternal return marks the
irony of human finitude and the metaphysical tradition on which
Nietzsche leans to make a point about cosmic infinitude. Turn to
the famous section 1067 of Nietzsche’s notebooks, The Will to Power,
and both the paradigm and promise for thinking this eternal return
become more explicit: “And do you know what ‘the world’ is to me?
Shall I show it to you in my mirror? This world: a monster of energy,
without beginning, without end; a firm, iron magnitude of force that
does not grow bigger or smaller, that does not expend itself but only
transforms itself.”® Nietzsche turns the law of the conservation of
energy into a metaphysical conceit, a new concept of history divorced
from the moral, ethical, and philosophical constructs he found so
intolerable. Rather than as a flow made historically contingent,
energy, for Nietzsche, is encountered as the world as such.

When Nietzsche drew the thought experiment of the eternal
return out of the law of the conservation of energy, he may or may not
have had Frederick Lange’s monumental book History of Materialism
(1866) in mind, but to Benjamin the connection to Lange verified a
certain theoretical underdevelopment. Benjamin sees in Nietzsche’s
words the traces of a mode of thinking that is taken with its own
image. By the early twentieth century, energy had begun to emit a
philosophical tendency contemporaneous with its industrialization
and figured as ungraspable and inexhaustible growth.' Both Nietzsche
and Lange had certainly encountered the materialism of Louis Auguste
Blanqui (1805-1881), even if their references to the communard were
infrequent. Blanqui’s appearance in the first volume of Lange’s History
of Materialism closes a poetic sequence opened by Lucretius in De
rerum natura. Lange drew conclusions about the fate of materialism
from Blanqui’s cosmic concept of the eternal return:

It is interesting that recently a Frenchman (A. Blanqui...) has carried
out again, quite seriously, the idea that everything possible is
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somewhere and at some time realized in the universe; and, in fact,
has often been realized, and that too as an inevitable consequence,
on the one hand, of the absolute infinity of the universe, but on the
other of the finite and everywhere constant number of the elements

whose possible combinations must also be finite.>°

When Lange tied the (in)finitude of being to the fundamentals of
materialism, he did so with what was only a faint expectation of its
thermodynamic implications. Yet, Lange’s reading of Blanqui supplies
the metaphysical coordinates that appear in Nietzsche’s eternal
return. Moreover, this reading also defined the material elementsina
way that would prove necessary for Benjamin’s materialist conception
of the cosmic.

As Benjamin conducted his research on Baudelaire, he uncovered a
connection between Blanqui’s cosmic criticism and Nietzsche’s eternal
return, and he did so, as we know, in the midst of the early rumblings
of German fascism. Benjamin's insight into the sociopolitical
appearances of energy’s force comes first in the form of a preemptive
critique of the fascistic cult of technology:

It is the dangerous error of modern men to regard [ecstatic contact
with the cosmos] as unimportant and avoidable, and to consign it to
the individual as the poetic rapture of starry nights. It is not; its hour
strikes again and again, and then neither nations nor generations
can escape it, as was made terribly clear by the last war, which was
an attempt at new and unprecedented commingling with the cosmic
powers. Human multitudes, gases, electrical forces were hurled into
the open country, high-frequency currents coursed through the
landscape, new constellations rose in the sky, aerial space and ocean
depths thundered with propellers, and everywhere sacrificial shafts
were dug in Mother Earth.*!

The great surge in forces available to twentieth-century military and
industry forces and industry processes struck Benjamin as modern
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man’s contact point with the flux of the cosmos — a new “physis”
consisting of rhythms, temporalities, and spaces previously reserved
for the gods. In Benjamin's critique, the internalization of that force
did not express an inversion whereby technology dominated man, as
the techno-utopian mastery of nature had in World War I.>*> The surge
in energy expressed in the war was conditioned by capital. To imagine
otherwise was either to be entranced by the mystique of the cosmos
or by the mystification of industrial capital. In Benjamin’s treatment,
the way all three thinkers — Blanqui, Lange, and Nietzsche — were
absorbed in the concept of eternal return was a feature of thinking
about the world industrially. Benjamin, in other words, interpreted
the conceptual apparatus of the eternal return as reified thinking
— a failure to historicize that thus mistakes a perfectly consonant
image of the present for being itself: a thought that bubbles up out of
production so pure and unadulterated a product of its circumstances
that its provenance (and thus historicity) becomes unrecognizable.
It was as if they were looking at an autostereogram of factory smoke
and seeing the birth of being.

If for Nietzsche “the world” is “a monster of energy, without
beginning, without end” whose only will is “the will to power,” then
“the world,” for Benjamin, is still tied to what he called, following
Baudelaire, the phantasmagoria of industry — a world too tied up with
industry to recognize the historical specificity of thought.?® This
realization defines the allure with which Benjamin archived Blanqui’s
anticipation of Nietzsche’s eternal return and, in good Benjaminian
fashion, tied it to the historical condition that binds both together.
Cut from the same cloth, Benjamin says, the “cosmic speculation” that
both men engage in signals a new stage of materialism — a critical
state fully responsive to the energic content of history.>*

Alas, both Blanqui and Nietzsche are, in Benjamin's words,
from a “century... incapable of responding to the new technological
possibilities with a new social order,” which is to say a standpoint out
of phase with the technological rush that rapidly overtakes political
thought.?® By the time Benjamin took his own life at Portbou, it looked
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like that incapacity had extended to the twentieth century as well.

Benjamin was overcome on more than one occasion by matter, but
this is not the same as saying that Benjamin was a new materialist,
much less a new (or old) matter-ist. For in his account the problem
with the eternal return of energy is that it provoked an unmediated
image of industrial progress, rather than a dialectical one. Here we
see the aesthetic force of capital’s facility with industrialized energy
fully formed: the fossilized mode of production projects an image of
itself as a world. In order to move from the phantasmagoric to the
dialectical, we will always need one eye on value and one eye on the
cultural modulation of nature, lest we turn to either a vitalist new
materialism allergic to historical determinability or a thermodynamic
desocialization of value immune to the political.

The theoretical appearance of the eternal return as cosmic
speculation is qualified by the rupture of fossil fuels, even if Benjamin
does not yet fully grasp the systemic capacity that capital has drawn
from them. It is clear enough to Benjamin that the war machine
facilitated by capital drew unconscionable power from the earth’s
depths, and that this power was dislocating, violent, and significant
at a cosmic level.?® Neither Nietzsche nor Blanqui were wrong in
their phantasmagoric image; rather, it is in their interpretation of
the outcome that both skip over the historical conditions from which
a reified concept of energy is made possible. Occasioned by the new
concept of energy supplied by the industrial image of thermodynamics,
these cosmic speculations verify the stylistic appearance of energy
beyond any immediate experience of it and the incomplete project of
critically grasping how it contours historical experience. That is, even
if Benjamin is alert to the way in which fossilized energy itself leads
to a materialist notion of cosmic time (or a geological time-scale, as
we will later term it), his temptation by the cosmic is proximate to
the deep time drawn up by fossil capital. This cosmological element in
Benjamin’s thinking is sometimes seen as the aberration in his claim
to materialism, a similar kind of idealism to that which he takes issue
with in the “eternal return” as it appears in Nietzsche. Benjamin’s
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“cosmic time” itself functions as another example of a kind of energy
unconscious (like Nietzsche’s and Blanqui’s failure to historicize the
concept on Benjamin's account): Benjamin, in other words, does not
fully grasp how the burning of crystallized cosmic-time in the form of
coal undergirds industrialization; yet, as with Nietzsche before him,
he somehow apprehends the consequences of energy’s historically
specific stylistic expression, without yet knowing precisely how
energy figures in the project of critical materialism.

The burning of the fossilized carbon locked away in long-dead plant
and animal matter generates a decidedly new, indeed unprecedented,
historical situation. Yet this assertion does little to discredit Blanqui,
Lange, Nietzsche, or Benjamin; instead, it simply situates the eternal
return on a geologic time-scale. Ashes to ashes, dust to dust, yet energy
passes on for all of time. The problem, for us, is that we live in a fragile
habitat, and that fragility is relative to a human standpoint already
conjoined to radical social inequality. As Malm writes in Fossil Capital,
“the causal power of the past inexorably rises” once capital becomes
fossil fueled.?” One cannot separate the cosmic order made available
as image to Blanqui and Nietzsche, and in Benjamin’s critique of them,
from the economic order of the industrialized energy system. Fossil
capital’s burning away of condensed energy from past eras, previously
sequestered in the Earth, catches up with the present in the form of
billowing emissions that wrap the planet in a warming blanket. The
industrialization of energy also produces a vantage from which to
assess the ontological status of energy and its residues.

Energy’s economic elasticity and social plasticity in the form of
fossil fuels, especially once oil becomes the dominant source of global
energy in the 1950s is one kind of theoretical problem; its consistency
— its unique immunity to creation and destruction — is yet another.
Historical materialism was built for addressing this kind of challenge.
Whence, then, a critical theory of energy? Where is energy in the
critique of capital: an input on the side of labor; a force of production
on the side of capital; or, is it somewhere else? Like most good
questions, this one also has two sides. On one hand, if what interests
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us is the political economy of energy, we can turn to Marx’s own
embedded critique of energy. Historical materialism is born in the
same breath as the doctrine of energy conservation, not as a version of
it, but as a rejection of its uncanny claim on value, history, and labor.
For a political economic framing of energy and capital, one might
search out the technical location and impact of energy in general on
the composition and scientific critique of capital. One might look,
for instance, to the human and animal calories per kilojoules of fuel
extracted, to the length of the workday, to the organic composition of
capital, and to the level of capital’s reliance on energy from fossil fuels
to maintain intensive gains year after year. On the other hand, if what
interests us is a critical theory of energy, we can follow the conviction
that Marxism works best when it conducts immanent critique rather
than an intransitive orthodoxy, and ask: how are the core concepts
that Marxism takes as its own transformed by the late twentieth- and
early twenty-first-century experiences of energy substitution at the
site of production and mounting impact of climate change everywhere
else? This approach relies less on process and outcome. Turning to an
ontology of energy, it points to a different order of question, and it has
as much to do with the influence of Lucretius on Marx’s materialism
as it does with Blanqui’s impact on the landscape of critical thinking
in the twentieth and twenty-first centuries.

Materialism and the Critique of Energy

Patricia Yaeger has asked how humanists and social scientists might
reconceive cultural history in light of the energy regimes that
underwrite it. This same question might be asked of the history of
theory: what is critical theory in the age of wood, wind, coal, and
0il? Answering the question means clarifying the social structure of
energy regimes offered across various traditions. Teresa Brennan,
for instance, brings the work of Marx much closer to the economic
and environmental impasse named by late fossil capital in her book,
Exhausted Modernity (2000). Labor, Brennan insists, is an all too
human category for Marxism’s critique of the labor theory of value.
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She argues that it moves too far in the direction of objectified nature
to allow us to return to an ecological standpoint. To think the critique
of the Gotha Programme while reading Capital provides one solution:
against the orthodox position that only labor provides value — and
the cult of the (masculine) body that flows from this position —
the rejoinder that nature provides it too must be read back into the
critique of the mode of production that depends upon labor power
as well as labor’s minimization. For Brennan, arriving at this point
entails adding the “law of substitution” to the Marxist critique of
capital.

The “law of substitution” follows from a critique of political
economy without a subject, where labor power is an embodied force,
but one that is nevertheless consistent with the other forms of energy:
mechanical, chemical, electrical, atomic. Thinking about energy and
labor in these terms achieves a kind of total mapping of what might
be called the labor-energy relation. Brennan writes, “time is out
of joint.... We smell this around us and know it in our bodies. We
console ourselves with the myths of hybrids... while living the divide
between a speedy fantasy that overlays us and a natural time that
knows it is running out.”?® The rising organic composition of capital
squeezes tiny quotients of labor from ever more immiserated and
precarious bodies. The concrete and electrical world of fixed capital
weighs heavy on the critical and ecological will of the polis. At the same
time, for Brennan, labor becomes at once calories, carbohydrates,
lipids, protein, and depletion as well as consciousness, language, and
international and gendered division. Brennan figures labor as at once
matter and materiality — its relation to the environments in which it
finds itself embedded is exogenously and endogenously regulated by
flows of energy. As such, value begins to disappear as it bleeds in the
background of the various flows of the “law of substitution.”

In this way, Brennan’s work risks folding labor power back into
the world of nature. It stops short by tying capital’s use of energy
to socially necessary labor time, threatened ever increasingly by
the “violent conversions” of capital’s energic disposition. As Elmar
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Altvater reminds us, nature is “not value-productive, because it
produces no commodities to be sold on the market.... [I]t is labor
which turns nature into commodities.”?® Moreover Anna Tsing
argues that nature is instrumentalized all the time as use value
necessary for exchange value — as resource and as standing reserve
— though, at any one time, the vast majority of it never enters this
relationship quantitatively.3° Instead, the standing reserve of nature
gets reconfigured as either carbon sink or fuel in the age of fossil
capital. Yet just as true for materialism and the critique of energy
is the corollary claim implied by Brennan: namely, that labor power
is itself a social relation produced out of capital’s economization
of energy’s physical force, a relation that is suffused as much with
electrical currents and data flows as it is with blackened carbon-full
skies and bleached oceans. The question for today’s materialism would
thus seem to pivot back and forth between the question of where
value comes from, and how to locate energy in the production and
destruction of economic, social, and natural environments.

However detached, Marxism's theoretical inversion of energy into
the dynamic of capital’s reinvention of labor is not purely conceptual,
and coming to terms with the entanglements of capital and energy
regimes from the vantage of Marxism necessarily engages in a
dialectic of historicity — a coming to terms with the present as a
historical moment, rather than as an empty totality, a plurality of
pluralities, or an eternal return. It is to historicize, as Benjamin did for
Blanqui, the temptation to think the eternal return of energy — the
seduction of metaphysical immunity from economic and ecological
catastrophe. If Marxism is to stay true to one of its guiding insights
— that “[humans] make their own history, but they do not make it as
they please” — it must renew its habit of attending to the pivot located
in the critique of energy.3

The central insight that historical materialism brings to a
theorization of energy is that the relation we have to fossil fuels, and
indeed to all forms of generating, capturing, and storing or distributing
energy, is form determined by value. Edison’s major innovation was
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not the filament that would illuminate a glass bulb, but the grid that
would distribute electricity from the point of its generation to the
point of its consumption. He created the mechanism whereby energy
could be brought to market. In this way, market relations, and the
capital-labor relation underlying them, came to effectively mediate
not only the price and draw of energy, but also which energy source
would dominate economic capacity, turnover time, and the technical
composition of consumption.3*> While renewable technologies are
gradually displacing fossil fuels from electricity generation — though
the jury is out on whether renewables could ever make up for future
demand in a growth curve — the grid itself as social form is wired
for the accumulation of value (i.e. the former is determined by the
latter). The grid’s relation to the energy market, for instance, conceals
the origin and source of the electricity, allowing for mixed modes of
generation.33

Etienne Balibar claims that “Marx’s materialism has nothing to do
with a reference to matter.”34 Following this line, one might say that
Marx’s materialism has nothing to do with a reference to energy either,
not because the concept and history of energy is not important to
Marxism, but because it is essential to separate the sense of energy
as eternal return from a dialectical sense of energy as social relation.
In Malm’s words:

No piece of coal or drop of oil has yet turned itself into fuel, and no
humans have yet engaged in systematic large-scale extraction of either
to satisfy subsistence needs: fossil fuels necessitate waged or forced
labor — the power of some to direct the labor of others — as conditions
of their very existence.3>

You cannot see energy in the way that you can see a barrel of oil,
because energy in the concrete is still abstract, and an energy
system fueled by fossil fuels is more abstract still, even though it is
determinate of virtually all economic and political capacities today.3®
Energy has come to determine the future of capital developmentina
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profound way. This is not to say that, therefore, energy is capital and
capital is energy: ubiquitous and allusive, forever leaving its mark but
hiding under the cloak of appearances.?” Instead they bear a family
resemblance, and not accidentally since capitalism’s global spread
since the industrial turn — its very systematicity — has been an effect
of its facility with fossil fuels. Energy thus does not merely name
the capacity for doing work, as in physics, with a focus on potential,
kinetic, thermal, electrical, chemical, nuclear, or other forms of
energy, but instead makes vivid the ways any future beyond capital
must reconceive both the capacity for work and the flows of value. The
critique of energy is the critique of our structural dependence on an
environmental relation inherited from the industrial revolution; it is
a critique of the facile faith in a technological fix to climate change; it
is a critique of the many barbarisms that flow from the contradictions
of late fossil capital; and it is a critique of a fossil-fueled hostility to
the very notion of social revolution — and hence of the very notion
of structural dependence too.3®

A Note on this Book’s Structure

Today a number of critical positions on the importance of energy
in social, environmental, and economic history are helping to
address what was until very recently a blindspot in social science
and humanities critique. This includes the historical work done by
Timothy Mitchell, the economic critique developed by John Bellamy
Foster and the Monthly Review Press, and the social-scientific inquiry
into energy systems offered by John Urry. Many of the authors whose
work is included here emerge from or have been in conversation with
the Petrocultures Research Group in Alberta where, in the words of the
co-authors of After Oil, a new approach to energy is today occasioned
by the impasse of energy: “Oil is so deeply and extensively embedded
in our social, economic, and political structures and practices that
imagining or enacting an alternative feels impossible, blocked at every
turn by conditions and forces beyond our understanding or control.”?
Hence many of our contributors look to unexpected traditions and
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thinkers in order to kick-start a more cohesive critique of energy.

The collection opens with “Theories”: the pieces that comprise
this grouping grapple with the categories provided by Marx’s
critique of political economy and look for ways that energy might
be properly integrated into such categories. Allan Stoekl begins this
section by tracing the development of energy critique from a Marxist
perspective, specifically addressing the quantification of labor and
of energy that takes place in a capitalist system of accounting. He
begins with a crystallized overview of Marx’s critique of the theory of
value as it arrives in classical political economy and moves to consider
how the expanded use of fossil fuels confirms Marx’s insight. Where
Stoekl discusses oil and coal, Peter Hitchcock analyzes water as a
vital resource in the reproduction of social relations characteristic
of primitive accumulation, tied as it is to dispossession, energy
generation, and the slow violence of capitalism’s crude realities.
Moving into the territory of control, he asks what relation obtains
between hydropower as electricity and hydropower as governing
force.

The Anthropocene externalizes alienated labor. This is the
argument that Daniel Cunha develops in his essay, which posits the
Anthropocene as an unfulfilled promise of humanity’s collective
stewardship over the Earth and the well-being of all. The new
geologic era represents the impacts wrought by capitalist social
relations under the direction of less than 25 percent of the planet’s
population. Cunha asks: what theoretical tools do we have in
Marxism to critique the Anthropocene without fueling the conceptual
fetishizations so dominant in environmental discourse? Likewise,
Katherine Lawless considers the material and cultural memory of
the nuclear era in relation to contemporary discourse on climate
and energy. Radionuclides are said to be the key indicator that the
Holocene has ended, and that the Anthropocene has begun. Taking
up the nuclear as power generator and as radiation’s trace, Lawless
suggests that as fields of inquiry energy humanities and memory
studies have much to gain from a critical crossing of wires. She
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develops work on the concept of an energy unconscious — the idea
that energy systems implicitly structure habits of thought — through
its hinge in trauma and latch with nuclear power. Then, moving from
residues to the point of no return, George Caffentzis reconsiders the
“limits to growth” thesis through an analysis of Saral Sarkar’s Eco-
Socialism or Eco-Capitalism? (1999) and The Crises of Capitalism (2012).
Caffentzis finds much to be admired in Sarkar’s analysis, even as he
engages its problematic relationship to history and class struggle.
In the final paper of this section, Elmar Flatschart binds a form of
value-critique to the conceptualization and politicization of energy
relations. Building from his work with the German journal EXIT! Krise
und Kritik der Warengesellschaft, Flatschart masterfully weaves what
he calls “societal-nature relations” with a Marxist-feminist and an
energy-critique analysis. Flatschart demonstrates that to take energy
as amaterialist category, theorists must problematize the “patriarchal,
androcentric, and sexist model of the Othering of feminized (first)
nature,” which dominates so much critical work on climate and
energy.

The contributions in the “Histories” section of the book track
problematics crucial to entwining the twin foci of the collection:
the impact of fossil fuels on materialism and materialism’s critical
apparatus for conceiving of energy and a collective politics responsive
to its capacities and contradictions. Andreas Malm, whose Fossil
Capital has been so central to the left critique of fossil fuels in
recent years, develops here a theory of “Long Waves” of capitalist
development. Deploying the work of Ernest Mandel, Malm periodizes
waves of capitalist development around technological advances and
energy advances, developing a periodization proper to fossil capital.
The framework he provides here interfaces with world-systems
theory and cultural analysis, offering a much-needed framework
for historicizing energy. The book’s focus returns to nuclear power
with Adam Broinowski’s history of nuclear development in the world
system. Broinowski’s analysis ranges to Russia, the United Kingdom,
India, and Japan. In “Keeping the Lights On,” David Thomas narrows
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the historical frame and geographic scope to the United Kingdom
during the 1970s to furnish a sense of the impact of what he dubs
“the rise of electroculture.” In Thomas’s essay, it’s not the oil that’s
at stake; it’s the machines, and forms of dispossession, that oil can
power. Tracing a history of class struggle and state violence, Thomas
deepens a critical frame indispensable to conceiving of labor politics
and energy politics as mutually expressive, even as they appear to
drift apart in today’s climate discourse.

The problem of oil for collective and revolutionary politics has been
nearly eclipsed in the postwar period by the “peak 0il” thesis. Gerry
Canavan asks what are we to make of so-called “peak oil” arguments in
light of alternative extraction techniques and natural gases. Canavan
engages the question of what to do when the crisis becomes not too
little oil, but too much. Going back even further, Daniel Worden traces
the cult of personality associated with corporate entities to the life
and attitudes of John D. Rockefeller. Rockefeller’s Standard Oil laid the
groundwork for how corporate oil would dominate transportation and
communications industries. Worden unpacks the social and cultural
genres of big oil through Ida Tarbell’s The History of the Standard Oil
Company (1902), showing that energy critique has wide resonance
across histories and genres. The final piece in this section is Jasper
The Belly of the Revolution,” which traces the long history
of agricultural development from before the birth of capital to the
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present. Bernes makes a political argument as well as a historical
one: food will be a (if not the) primary concern for a revolutionary
movement to come.

The contributors to the section of the volume entitled “Cultures”
move the scope of analysis from that of theory and history into
cultural form: that of books, art exhibits, and the lived relations of
energy capital. Sheena Wilson engages with the utopian dimensions
and crucial absences of Jonathan Porritt’s The World We Made (2013) —
a book as emblematic as it is absurd in its projection a greenwashed
capitalist future. Wilson insists that critical thinkers of energy need to
also be critical thinkers of gender, race, and indigeneity, the cultural
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histories of which are entangled to the asymmetries of fossil fuels and
fossil capital at every stage. Greenwashing the technological base of
the world after oil does more work to mask social inequalities than
it does to urge us toward a renewable future. Moving deeper into
the novel form, Amy Riddle demonstrates what a Marxist-oriented
literary analysis and energy critique have to offer one another.
Reading Helon Habila’s novel Oil on Water (2010) and Abdelrahman
Munif’s novel Cities of Salt (1984), Riddle contrasts Habila’s use of oil
as content with the way oil works behind the scene in Munif’s novel.
She asks, “Why the abundance of physical descriptions of oil in the
more contemporary novel?”

Turning to the realm of contemporary artistic production,
Amanda Boetzkes circles the figurative use of energies in both
political struggle and the work of machines. Taking up work from
the 2015 Venice Biennale and Fredric Jameson's Representing Capital,
Boetzkes argues for a reading of this art through Benjamin’s use of the
archaeomodern tool — in which political energies can be gauged in
their representation as petrified objects. The final piece in this section
had to come at the end — it would be too devastating to come at the
beginning. Alberto Toscano develops a cultural theory of what he
calls “universal exhaustion.” Engaging Rabinbach’s The Human Motor,
Engels’s Dialectics of Nature, and finally Sartre’s Critique of Dialectical
Reason, Toscano posits a powerful rebuttal to Jason Moore’s concept
of “double internality” that hinges on the dialectics and tragedy of
depletion, exhaustion, and the limits to both nature and capital.

The essays in the final section of Materialism and the Critique of
Energy (“Politics”) take up the question of “what is to be done?” The
thickness of our atmospheric haze and the social consequences of
near-negative rates of profit, when stitched together, occasion new
forms of struggle. “Politics” features infrastructural assessments, a
call for direct action, and self-reflexive writing. Matthew T. Huber
argues for a revision of Marx’s “Development of Productive Forces.”
Huber tracks his argument through David Shwartzman’s call for
“Solar Communism.” While careful not to pose a definitive answer,
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Huber situates his analysis as a weighing of the options with the claim
that “[h]istorical materialism is nothing else if not a commitment
to understanding the political possibilities that exist given certain
material conditions.” Jonathan Parsons’s contribution, “Anarchism
and Unconventional Oil,” could not agree more with Huber’s
insistence on gauging material conditions, yet Parson’s political
conclusions insist on the importance of direct action in the struggle
against hydraulic fracturing, bitumen mining, and other intensive
processes of alternative extraction. Finally, taking on questions of
biocapacity and surplus labour, Tomislav Medak interrogates the role
of technology in energy transition. At its conclusion, Medak’s piece
outlines a model for degrowth premised on the process, focus, and
governance of technological development.

The two pieces that end this section push against the conventions
of an academic collection, though their form as personal essays ought
to be recognizable and refreshing. Warren Cariou offers a story about
Indigenous labor in tar sands and the complicated overdetermination
of work, life, land, and struggle that emerges from the tar sands of
Northern Alberta and Saskatchewan. Dominique Perron’s piece offers
another twist to the story of oil workers in Northern Canada. Her
essay reflects on the migration of laborers from the far reaches of the
country and discusses the effects of working in bituminous sands.
Perron offers a Marxian-inflected Bourdieusian reflection on the
workers and a coda on the May 2016 wildfires that ravaged Northern
Alberta.

This book presents no single answer to the twin fields of social
anguish that characterize the present: environmental catastrophe
and capitalist crisis. Yet, it recognizes that these fields cannot be
eliminated, reconciled, or transformed without thinking them
together. The collected essays of Materialism and the Critique of Energy
present starting points for carrying out the work of making energy
into a conceptual category for the critique of capital and for figuring
the dynamics of historical change crucial to understanding the role
of energy in human development. Today, as the annual consumption
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of fossil fuels lurches upward, emerging economies industrialize and
postindustrial economies automate. The vague promise of a clean
transition to a renewable economy rings out as capital’s own false
consciousness of its material structure. With a projected increase
of 45 percent global energy consumption by mid-century in order
to maintain current growth rates, we are no doubt on the brink of
a major transition.#® Without a materialist critique of energy, the
transition will almost certainly exacerbate, rather than alleviate,
environmental and economic anguish.
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Marxism, Materialism, and the Critique of Energy

Allan Stoekl

Marxism and the Question of Value

In all the discussions of economic crisis in recent years, there hovers an
uncanny specter: that of the problem of energy. It’s relatively easy to
link rapacious capitalist exploitation of the earth to the contemporary
ecological crisis; it'’s much harder to see beyond capitalism to another
economic regime, one that would address not just economic and social
injustice, but ecological exploitation and destruction as well.! Of
course intuitively these injustices go together, but how precisely can
one imagine a society respectful of both labor and the environment
arising out of the collapse or destruction of capitalism in its current,
not so novel form? Is the Marxist critique of an economic regime
intimately linked to a fundamental critique of an energetic regime?
How? Or is the Marxist critique opposed to an energetic one? And,
finally — a question I will develop in the final section of this essay
— is there a way of conceiving the “commodity” (the product, one
can argue, of both human labor and energetic inputs) that leads to
a revision of the notion of value as elaborated in the Marxist and
energetic traditions?

The path of ecological economics and energetics is attempting, of
course, a linkage that seeks broadly to reintroduce environmental
and energetic concepts back into accounts of growth. I would argue,
however, that there is an important contradiction between a Marxist
critique of capitalism and the critique of capitalism carried out by
ecological economists and energeticists. In the first case, from the
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classic Marxist perspective, the final crisis of capitalism will be an
essentially economic one: the falling rate of profit will render the larger
capitalist economy unworkable and ripe for proletarian revolution.
In the second model, capitalism’s vulnerability is due above all to the
fallibility of the growth model itself — the principle that the world’s
economy can indefinitely “grow” its money supply and its profits
on the basis of a fundamentally finite world of energy resources
and materials. The first model — Marx’s — focuses on labor, falling
profit, and the fallacy of the infinite expansion of capitalism through
profit; the second — that of, among others, Frederick Soddy, M. King
Hubbert, and Richard Heinberg, which I'll call here the energetic
argument — highlights the material basis for the unworkability of
capitalism: the finitude of the earth and its resources. These are, one
can argue, two very different propositions. Nevertheless, I will argue
that, in the end, each theory provides something the other lacks and
that, moreover, there is even a certain kind of complementary relation
between them. And I will also argue, finally, that the Marxist and
energeticist models are not only connected, but that future models
of value must go beyond their seemingly inevitable dyad.

Let’s look at Marx’s model first.

Marx is forced to separate out the material basis of the
“commodity” (the thing produced through human intervention) in
a thoroughgoing way. This is a somewhat contentious point, and has
been debated practically since Capital was first published. Certainly
recent commentators, such as John Bellamy Foster, have underlined
the fact that Marx stressed the double genesis of the commodity:
“labor is the father of material wealth, the earth is its mother.” But
one sees very little of mom in Marx’s analysis in Capital I. The economic
analysis is all important; the ecological — and Marx certainly never
used the word — not at all.#In N. Scott Arnold’s (rather problematic)
summary, three basic theses characterize Marx’s analysis of the value
of the commodity:
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(1) The Law of Value (LV): Commodities that exchange in the market
have equal value.

(2) The Identity Thesis: The value of a commodity is identical to the
quantity of socially necessary labor required to produce it.

(3) The Theory of Surplus Value (TSV): The profit that accrues to the
capitalist is the difference between the value of the labor power he
employs and the value embodied in the product he sells.?

The second, “Identity Thesis” is, I think, the basis for the others, and
for Marx’s entire argument in Capital. The value of an object consists,
quite simply, in the amount of work, done by a person, or persons, that
went into it. And when a commodity is exchanged, there is, absent
the ephemeral fluctuations in the market, an equivalence based on
the inherent labor contained in the object.

But if value is identified with labor, then the question of what is
and what is not labor looks like an important one for Marxists to ask.
Arnold’s second and third theses in fact conflate “socially necessary
labor” (thesis 2) and “labor power” (thesis 3). But are “socially
necessary labor” and “labor power” the same thing? Arnold seems to
assume that they are, but the argument can be made that they are in
fact quite different.

First, one should note that Marx indeed does distinguish between
“labor” and “labor power.” Marxist critic Duncan Foley notes that labor
can produce products, which are “bought and sold as commodities.”
But, again quoting Foley, “it is impossible to give an exact sense to
the idea of buying and selling labor itself, productive activity.”®
Why? Foley does not dwell on the point. Perhaps the problem is that
labor itself is not a quantifiable element but an activity that cannot
simply be reduced to a presence in a thing. What the laborer sells is
not labor, but his labor power, which is, again according to Foley, not
the product of labor but the promise “to expend labor in the interest
and under the direction of the purchaser, in exchange for a sum of
money, the wage.”” It’s almost as if labor in and of itself both founds
and escapes the economic relation; it is a differential, a social relation



4 Materialism and the Critique of Energy

that makes possible an equivalency (the value of two commodities,
compared) while itself remaining intangible. It is, on the other hand,
labor power that can be quantified, but not in and of itself. Labor is
doubled, and has to be, in other words, in labor power, and through
this doubling labor is identifiable with any physical object whose value
can be measured and compared — a physical object, in other words,
a commodity, which can just sit there and have a comparable and
convertible value.

It's through the quantification and abstraction of labor power that
the capitalist makes his money: in surplus value there is a temporal
differential between, as Marx writes, “that part of the working day
necessary to reproduce the value of the laboring power, and the
surplus-time or surplus-labor performed for the capitalist.”® Labor
power is something that is sold, and that goes to reproduce itself
(by allowing the worker to live). Labor under capitalism reproduces
itself through labor power, in other words. Labor can be abstracted,
quantified, promised, represented, and misrepresented only in and
through labor power, which is strictly speaking not labor. Labor
power’s performative is labor’s misrepresentation. When it is
represented or projected forward as a speech act — the constative
and performative aspects of the speech act, in other words — labor
isinevitably misrepresented: it is held to have a certain value, which
is not, cannot be, its true value (under capitalism, at any rate). The
value of labor power is inevitably double for this reason, and a double
falsification: it is the power to reproduce a certain amount of labor
(the worker receives money to eat, clothe, and house himself and his
family) and an extra quantity of obfuscated labor — misrepresented
labor — that is stolen from the laborer. The quantification of labor
power under capitalism allows this to happen.

Representation, quantification, and abstraction are thus
obfuscation; labor is wrapped up in the promise to expend (labor
power), met by the (deceptive) promise to pay (in full, anyway).
Labor itself floats at the margin, beyond representation, beyond
category, beyond quantification, absolute, only what it is not: if labor
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is somehow alive, intimately connected with the person, and with
the necessary social activity of the laborer, it is known only through
the exchange value of commodities, objects, which are themselves
inert, passively sitting there, waiting to be compared. Dead, really, just
quantified stuff. Labor can only be known, under capitalism, through
this misrepresentation.

It is capitalism that has transformed the activity of labor to a
quantified, abstract thing, a thing that allows the capitalist to unjustly
take his share. My labor is inalienable; my labor power can be stolen.
But how are the two conjoined?

I think there is a passage in Capital that gives us an idea of what
Marx was getting at with labor (as opposed to labor power), although
the passage in itself doesn't help us think about how to quantify it.
Marx writes:

[T]he commodity-form, and the value-relation of the products of
labor within which it appears, have absolutely no connection with
the physical nature of the commodity and the material [dinglich]
relations arising out of this. It is nothing but the definite social relation
between men themselves which assumes here, for them, the fantastic form
of a relation between things. In order, therefore, to find an analogy we
must take flight into the misty realm of religion. There, the products
of the human brain appear as autonomous figures endowed with a
life of their own, which enter into relations both with each other and
with the human race. So it is in the world of commodities with the
products of men’s hands. I call this the fetishism which attaches itself
to the products of labor as soon as they are produced as commodities.?

Note that Marx is concerned here above all in identifying labor as
the source of value in commodities, with distinguishing labor as
a “social relation” from the sheer thing status of the exchangeable
commodity. Marx seems to be thinking of social relations as a kind
of deep sociability, which one could argue is profoundly resistant
to quantification. A commodity, in other words, is not a thing that
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somehow hasan independentlife separate from human social relations.
It is not a fetish, in the religious sense, an idol that exists above and
beyond human society, blissfully alone in its realm of the absolute.
Rather, it is defined as the concretization (the “crystallization”) of
relations between people. Labor is a social relation, it is the social
relation: it is the one that really counts, the one that is embodied in
the commodities upon whose use value we depend to live, and thus
to continue in our social relations.

The fetishized commodity — that which exists as does a god,
more alive than the laborers who produced it — is also the quantified
commodity: it becomes autonomous when there is a definitive number
attached to it (exchange value) that lets it exist independently of
producers and their labor. From this perspective, while labor is the
“definite social relation” par excellence, labor power is the ultimate
fetish, the sheer quantification that opens the possibility, so to speak,
of all other fetishes, all traded commodities that seem to have lives
of their own.

The paradox of this is that Marx’s materialism, which grounds
value in labor, is nevertheless at a loss to account for any value,
since labor itself — as opposed to labor power — is precisely not
quantifiable. Labor power is a travesty of labor, just as the fetishized
commodity is a travesty of labor. Labor is fundamentally resistant to
quantification and hence representation. I would even go so far as to
argue that Marx, the famous materialist, has largely disavowed the
materiality of the commodity. The true commodity cannot incarnate
labor power, for which a laborer is paid, but rather the labor that
somehow eludes representation and quantification themselves, a
kind of absolute labor. For this reason we still don’t understand how
labor entails value, or how that labor is conjoined — through the
misrepresentation of labor power — to a calculable economic relation.
Is quantifiable labor power just primordial capitalist ideology, which
will fall away after the final Revolution? Or might there be something
more to it, beyond ideology? How then can Marxist economic analyses
of surplus value (and the concomitant final crisis of capitalism) be
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carried out with scientific certainty?

Perhaps labor is only part of the story. The non-quantifiable social
relation alone cannot explain how products are produced through
a process that involves quantification: of labor inputs, of value
that inevitably entails comparison of values. But if labor cannot be
“fetishized” in quantifiable production and products, it nevertheless
enters into relation with a quantification process. It does so, I would
argue, through a kind of holy or unholy alliance with fossil fuels. Labor
as the “social relation between men themselves” cannot accomplish
anything without the add-on of energy derived from fuel.

Value, one could argue, is clearly dependent not just on human
labor power, no matter how it is defined, but on the inputs of
energy derived from sources external to the human body or human
consciousness. Raising beams in construction, heating ore to make
steel, transporting goods in trucks or trains: all require massive
inputs of energy deriving, for the most part, from the combustion
of fossil fuels. Marx, in passages other than the one I cited above,
most certainly notes the importance of “two elements, the material
provided by nature, and labour.”*° Stuff, provided by nature, is always
part of any commodity. We always need stuff, and it comes, ultimately,
from the earth. Yet energy in the form of both bodily and machinic
fuel is not the same as mere stuff, as “material provided by nature.”

Fossil fuels not only provide materials to make other things out of
— plastics from petroleum and natural gas, for example — they also
provide the energy inputs without which humans could not produce
“commodities” on the scale required by modern industrial society.
The energy derived from fossil fuels, in other words, contributes to
the value of finished products. But from the standpoint of Marxism,
what does it mean to contribute to the value of the finished products, if
the orthodox claim is that labor is the sole source value? This energy,
one could say, is a supplement to human labor, but it is nevertheless
distinct from thatlabor. It is inanimate, and in its lifelessness it recalls
the nightmare of commodity fetishism: the “the fantastic form of a
relation between things.”"* Without externally derived energy, labor
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(however one defines it) could accomplish only a tiny portion of what
it does in the current fossil-fueled economic and industrial regime —
or even in a non-capitalist one.

Yet Marx does not seem to recognize the importance of this
difference between the materials used to make things and the
materials that make labor possible. He notes it only to then ignore it.
Consider the following quotation from Capital I:

Raw material may either form the principal substance of a product,
or it may enter into its formation only as an accessory. An accessory
may be consumed by the instruments of labor, such as coal by a steam-
engine, oil by a wheel, hay by draft-horses, or it may be added to the
raw material in order to produce some physical modification of'it, as
chlorine is added to unbleached linen, coal to iron, dye to wool, or
again it may help to accomplish the work itself, as in the case of the

materials used for heating and lighting workshops.*

Note here the fact that Marx does not distinguish between what today
we would call adjuncts (chlorine to linen) and uses of materials such
as coal and oil that provide inputs to “accomplish the work itself.” The
addition to or modification of a material, in Marx’s view, is no different
from the energetic input of coal or oil which fuels an engine or heats
aworkshop. And yet the nature of these “accessories” is clearly quite
different. Adding coal to a steam engine — or hay to a horse — makes
the work it does possible; adding chlorine to linen, or oil to a wheel (to
grease the wheel, I take it) merely facilitates a process that is powered
in some way not disclosed.” Marx here, without making it explicit,
provides a distinction between “work” and “labor”: “accomplishing
the work itself” presumably indicates the entire work process,
incorporating both human labor and the supplemental energy of coal
or oil (or hay). Marx, however, does not elaborate on this distinction,
perhaps for fear of clouding the primacy of labor — the purely human
and social component — in the constitution of value.

This ignoring of the component provided by energy sources (coal,
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oil, hay) is perfectly consonant with what I earlier indicated as the
nature of Marxian labor, found in the awareness of the labor process
itself, as concretized in the commodity. If labor is essentially the social
relation and our knowledge of it, while performing it, the component
of “work” added to the production process by burning oil or coal will
be largely irrelevant, or at least fundamentally external to what really
matters in the creation of value. Labor is the living social relation;
work, derived from fuel, is the offshoot of the calculable energy inputs
derived from stuff (oil, coal, natural gas, whatever).

Once used, the energy derived from fossil fuels— the contribution
of the energetic “accessory” to “work” — can never be returned. It
does not fit into an economic model of restitution that is fundamental
to Marxism: the worker regains control of his labor. A gallon of oil
burned to power an engine in a communist regime would be no more
and no less used — but not exploited, one can’t exploit a thing —
than under the worst capitalist regime. The thingness of oil bears
no relation to the profound humanity of labor. Oil’s energy is not
somehow crystallized in the commodity, as labor is held to be. I will
go further: if labor is profoundly resistant to quantification and
even representation, then, on the other hand, energy resources are
profoundly quantifiable. In fact, that is all they are: matter quantified,
matter not somehow indicating a social relation, but matter (fuel)
destroying itself, in order to make possible a kind of supplement
to labor, namely, work: a certain number of watts, horsepower, or
BTUs produced. Energy resources, after the admixture of labor,
nevertheless are a gifted resource of the earth, they help laborers
labor, but they are fundamentally alien to labor; they are the finite
(“non-sustainable”) adjunct that comes from the earth, that is taken
from it. No human has labored to put them there.

Can one argue that considerations of energy expenditure must play
no role whatsoever in considerations of the stagnation or ultimate
crisis of the capitalist system? Should we assume that energy use is
neutral and that there are no economic consequences to various fossil-
fuel regimes? That the oil used to power an engine is no different from
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the grease used to lubricate a wheel?

If we turn this line of questioning around, we can see another
possibility: that human labor is only part of the story and that
considerations of energy must play a fundamental role in any model
of the stagnation, and hence ultimate fall, of the capitalist system.
But the question remains, how?

We might even argue that the rather bizarre connection between
labor and labor power — between that which fundamentally resists
quantification and abstraction and that which is the very ground of
that abstraction — is made possible by another and more fundamental
connection: between labor as source of value and energy expenditure
as source of value. If labor is, finally, “living” and thus social — not
an inanimate and overweening fetish — then fuel for its part is dead
— the residue of life on earth from millions of years ago. Labor only
becomes effective when it is conjoined with inanimate energy. Labor
in its social essence (if we can speak of such a thing) might remain
fundamentally non-quantifiable, with “no connection with the
physical nature of the commodity,” and yet once labor in capitalism
(and one assumes under some future communism) is intensified by
energetic inputs from fuels it is somehow conjoined with “relations
between things.” Thus the true source of value may be found notin a
Marxian unquantifiable labor, which in a mystical fashion conjoins
with quantifiable energy inputs to create value, but rather in the
energetic inputs themselves. In this case economic crisis finds its
origin not in a “falling rate of profit” (ultimately based on inadequate
restitution of profits to a hazily conceived labor), but instead in a
crisis of growth tied to the ever-greater expense of energy derived
from fossil fuels.

But basic questions remain: how is the monstrous hybrid of non-
quantifiable labor and the quantification of energy inputs possible?
What is their point of conjunction? And what then is the role, and fate,
of labor? And beyond that, of sociality itself?
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Energetics and the Matter of Critique

Another tradition exists, which posits another source of value,
another scenario of economic stagnation and collapse, and another
solution to the fundamental problem of social inequality. As in the
Marxist model, this one stresses the idea that modern capitalism is
doomed and that a more just regime will arise through the correction
of the fundamental problem(s) that plagues modernity. And here, too,
as in the Marxist theory of value, some reckoning is missing in the old
order: a necessary reckoning that will account for the missing (or, in
the Marxist case, stolen) component of value creation.

If the Marxist model posits surplus as the invisible element that
makes the system function — the share created through the worker’s
labor that disappears into the capitalist’s pocket — in this one that
element is energy provided by external (so-called natural) sources. To
be sure, oil is pumped (sometimes fracked), refined, and transported
— all elements of its value that “crystallize” human labor inputs. But
oil’s value ultimately rests on the energy it releases that has not been
added (and cannot be) through human effort. The crucial element
here is Energy Return on Energy Investment (EROEI). Oil is of no
value if its use value is only the embodiment of the energy (human
and otherwise) invested in its production. The whole point is to get
a kind of surplus value, not from the laborers themselves, but from
nature. Of course Marx, as we have seen, anticipates the addition
of a certain value to any commodity that would come as a “gift”
from nature. But here the gift is what makes the entire operation of
advanced capitalism function — it’s a lot more than just the gift of
passive materials like wood or iron ore, which are things given form
through human intervention. Here the contribution of nature’s “gift”
is active. And indeed we can hardly call it a “gift,” since there is nothing
voluntary about nature giving it up.

An energetic theory of value makes possible an economic critique
of the capitalist economy as it is currently constituted. This theory is
associated with thinkers such as Frederick Soddy in the 1920s, and,
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in the 1930s, an American economic and political group that styled
itself “Technocracy Inc.”*4 One of the key thinkers of Technocracy
was M. King Hubbert, whose later work in the 1940s and 1950s
came to greatly influence “peak oil” debates in the early 2000s. A
contemporary follower of Hubbert, Richard Heinberg, presents
the problem straightforwardly: the American economy is a growth
economy: if it does not grow, it stagnates, and stagnation is inseparable
from economic crisis. Prosperity is growth. But how is growth under
capitalism possible?’> Heinberg writes:

Currently all nations have a type of financial system in which virtually
all money is created through the making of loans. Thus, nearly all of
the money in existence represents debt.... [M]oney is not a physical
substance kept in a vault, but a fictitious entity created out of nothing
by bankers in order to facilitate the keeping of accounts.'

Here again, as in Marx, we have the concept of a value thatis a fiction:
in the case of Marx, we saw that the wages paid to workers were a
fiction, in the sense that they represented only a portion of the true
value of the work “crystallized” in the commodity. In this analysis as
well money is a fiction, because it is arbitrarily created to obfuscate
— once again — the true source of value. Heinberg goes on:

All of this being so, a problem arises: From where does the money
come with which to pay back the interest on loans? Ultimately, that
money has to come from new loans, taken out by others somewhere
else within the financial network of the economy. If new loans are not
being made, then somewhere in the network people will be finding it
impossible to pay the interest on their existing loans, and bankruptcies
will follow. Thus the necessity for growth in the money supply is a

structural feature of the financial system.'7

Nevertheless, one could object that the economy has continued
to expand, and spectacularly so, for a hundred years — with, of
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course, the occasional downturn. How was this almost continuous
expansion — this growth — then possible? The answer is simple: from
a continuous growth in energy supplies. Again, Heinberg:

Until now, this loose linkage between a financial system predicated
upon the perpetual growth of the money supply and an economy
growing year by year because of an increasing availability of energy
and other resources has worked reasonably well.... Productivity — the
output produced per worker-hour — has grown dramatically, not
because workers have worked harder but because workers have been

controlling ever more energy in order to accomplish their tasks.

..With less physical economic activity occurring [due to the decrease
in the availability of energy], businesses would be motivated to take

out fewer loans. This might predictably trigger a financial crisis.’®

The basic energeticist theory, then, from Soddy, the Technocrats, to
Hubbert and Heinberg and many others, is consistent: increases in
productivity derive ultimately from the energy provided by fossil
fuel inputs. In fact all of the growth in the system (of “total economic
activity, population, and money supply”) derives from ever-increasing
supplies of energy resources: coal, natural gas, and, above all, oil. A
decline in the availability of these resources will mean a decline in
the performance — and most certainly the growth rates — of the
economy. Beyond stagnation, bad enough already, one can foresee
social crisis of the worst sort.

“Cornucopians™ on the other hand, argue against the energeticists
that “the stone age didn't end for want of stones,” and that the oil age
won't end for want of oil: in other words, shrinking supplies of fossil
fuels will be replaced by technological wizardry and the development
of other energy resources.?® This argument is distantly related to
that of Marx: energy supplies are fully dependent on human labor —
in human technological advances — not just in the production and
refining of supplies (crude oil to refined oil and gasoline, for example),
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but in the very development of previously unknown or unknowable
supplies. From this perspective the possible growth of energy supplies
is limitless and is fully dependent on human labor.*

If, however, we continue to posit with Heinberg the eventual limits
to growth — the earth is, after all, finite in its energy resources — we
still have a problem. Labor is a secondary component in this model of
value: it comes down, finally, to the control of energy supplies. Labor
in this sense is pretty much just the expenditure of energy: it’s the
calories put out by the worker in the production of commodities, or,
much more likely, in the work done to control the energy derived from
external sources. There are “ecological” or “carbon footprint” models
that purport to demonstrate the exact amount of carbon-based energy
that must be expended to make a given product.>® They at least offer
the promise of the calculation of energy inputs in all products and
activities. On the simplest level we can say that as energy costs rise —
the price of oil and natural gas, for example — there will be less money
to spend on other goods and services produced in the economy. Of
course more money can always be issued (printed), but then the result
will just be greater inflation. This is indeed what happened during the
energy crisis of the 1970s. Or, since profits can no longer be derived
from the continuous increase in the production of actual goods and
services, profits will be derived, more and more, from speculative
instruments (derivatives, sub-prime mortgages, pyramid schemes,
and so on). And this is what happened in the late 2000s. In either
case severe economic contraction results: the recessions in both the
1970s and late 2000s. Even if calculating the exact numbers behind the
carbon footprint is extremely difficult, one could say that the effects
of the shrinking supply of energy inputs would manifest itself in a
precisely calculable way.

How to address the economic crisis resulting from ever more
expensive energy? The simplest method would be, instead of issuing
ever more money, and debt, the restraining of debt production by
tying the economy directly to available oil resources. This is another
way of saying that the amount of money in circulation must reflect the
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currently available energy resources. As less energy resources become
available, the economy too will have to contract (but in a controlled,
well managed way!).?? In the words of Colin Campbell, oil geologist
and “peak oil” exponent:

To achieve [price stabilization], producing countries would not
produce oil in excess of their present national depletion rate: i.e.,
roughly speaking, the oil burnt, expended or exported must equal
the oil produced or imported. Furthermore, it would be required that
importing nations stabilize their imports at existing levels. This would
have the effect of keeping world prices in reasonable relationship to
actual production costs and let Third World countries afford their oil

imports.24

Note that the price of oil here is tied not only to production but to
consumption: “the oil burnt, expended or exported must equal the
oil produced or imported.” With consumption tracking production
(which will be in decline), runaway inflation will be prevented: in
other words, excess demand over supply will be eliminated, and
economic collapse averted. But how will consumption be limited? How
will restraints or constraints be imposed? Improvements in efficiency
can go only so far.

Under an energetics model, where the labor value will be
monitored and surplus value tracked (and presumably returned
to the workers from whom it was stolen), oil production will be
monitored carefully, and the economy constrained from outrunning
available energy resources. In both cases — tying money to available
resources or a resource-minded command economy — the fictions
of economic skullduggery will be stripped from the system. The only
problem is one that is found in most versions of communism as well
(atleast those versions that shy away from some form of anarchism):
some specialized body or authority will be necessary to administer
this economic and social transformation. But here there is a major
difference: in the case of regimes inspired by Marxist analysis the
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vast majority — the working class — will presumably be better off.
The transformation of the economic system will result in a freeing
of energies and minds and a more egalitarian distribution of wealth.
In the case of the post-fossil fuel regime, however, fewer resources
will be available, given that the true source of value is to be found in
an ever-shrinking quantity of available fossil fuels. Life for many, in
the first world at least, will become more constrained, not less. And,
despite Campbell’s best intentions (that is, provisions for stabilizing
the import cost of oil for Third World economies noted above), one
can hardly imagine that things will improve in the Third World,
either. Perhaps more important, the result of this “Powerdown” (as
Richard Heinberg calls it), is not in principle one of egalitarianism,
freedom, and so on.?> While Marx’s model has at its core the promise
of a future egalitarianism — the equalization of compensation,
depending on one’s needs — Campbell’s is finally a technocratic one,
with distribution to be decided by self-selected experts. It certainly
could be more democratic or egalitarian than the current regime,
but it could also continue to reinforce an unequal distribution of
resources. What will count above all will be the stabilization of the
currency, and the rate of depletion of natural resources, along with
the end of the fiction of infinite growth and hence the forestalling
of revolution, none of which necessarily implies the elimination of
social injustice.

What’s missing in the energeticist model is clearly a strong sense
of social justice. While lip service might be paid to a more egalitarian
social structure, the energy-based theory of economy ultimately
relies on sheer quantification: EROEI, social systems designed to be
adequate to the quantities of fossil-fuel derived energy available. One
has the sense that this model recognizes what Marx’s misses — the
deep connection between quantification and value — but that it lacks
precisely what Marx’s provides: a strong theory of labor, and hence
value, as social relation. If unquantifiable labor promised an ethical
grounding for value without a way of precisely determining how
stolen labor inputs were to be restituted, quantified energy inputs
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provide a technical measure without ethical coherence. How value is
to be grounded in both labor and abstract energy remains the crucial
question. What is the articulation point, their point of connection?
How can a future economy be imagined that would respect both the
fundamental social bond and the energetic inputs necessary for the
establishment and elaboration of that bond?

Marxism, Energy: Rethinking Economy

In both cases, value is embodied, contained, crystallized, in things.
Stuff. And in both cases the truth of things reveals the way forward
for economic stability, and, hopefully, justice. But what is the truth
of things? The Marxist model contrasts the “fetishism” of the bad
commodity under capitalism with the “social relation” of the good
commodity under communism. The Soddy/energetics model contrasts
the obfuscated value of fuel under the old growth regime (though
the word “capitalism” is generally avoided) with the new, fully
accounted-for value of fuel in the new; fuel is now fully human,
not just combustible matter from the ground, but an inherent,
comprehensible part of the new society that we will build.

In Marxism, the new, transparent commodity in which value
is “crystallized” is, in principle, fully social, and not in any sense
autonomous from human wants, needs, and labor. But, one has to
point out, the commodity is still a thing. It is still something that
always threatens to escape our complete and conscious control. We
act on it, but it acts on us, in ways that are not always foreseeable.
Some commodities are (or can be) sexual fetishes: they trouble us,
and we can become their slaves. Some are great new “disruptive”
inventions: they both make our lives easier and dislocate them. The
commodity’s needs sometimes seem to be greater than our own (this is
certainly the case with the automobile). To say that one fully socializes
an object by simply comprehending the labor it “crystallizes” seems,
well, premature. The object is never just “us.” It comprehends us as
much as we comprehend it. It grasps our lives and turns them around,
for better and for worse. The dream of labor and its products as sheer
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social relation is always haunted by the autonomy of the object. The
thing escapes our grasp, does what it was not supposed to do, and in
its materiality resists one social relation while triggering another. It
thwarts or arouses our desire; it quantifies itself, resisting the simple
sociability of an evanescent but concrete “labor.” Labor, finally, is
inseparable from its crystallization, which defies us in abstraction:
our world is composed, whether we like it or not, of substitutable
objects, things we value (and depend upon) inordinately and which
always confuse us with sexy, quantifiable significance. How big is
it? How many can I have? What do others think of it? Can I make
them want what I have? Conversely, has any Marxist ever been able
to suggest what a non-fetish object would be? What would it look like?
How would it be used? How would it embody the extirpation of all
those nefarious human religious drives (not to mention the desiring
ones)?

And oil is always oil, and coal coal, and gas gas — they are
never simply tamed, their origin as value is never simply known,
their unintended effects (climate change, fracking devastation)
never simply under our control. We can never fully master through
quantification or abstraction the inputs and outputs of fossil fuel.
Even a single quart of gasoline burned results in the release of a
small amount of carbon dioxide, a tiny movement in the direction
of harmful climate change. Fossil fuels are always the energy slaves
that resist us, that revolt against us, even when we think we have
fully mastered them. Their objecthood defies our purposes: they
interpellate, call to us to spend, to involve ourselves in modes of often
socially destructive consumption and often asocial fantasies. They
defy us by challenging us to calculate an incalculable (because of its
scale) ecological footprint.

We can always coordinate models of social crisis and attempt to see
how our mastery will ameliorate our lives and the lives of those living
in the future. But just as one theory narrowly misses what the other
theory accounts for, one has the sense that they function together
in a strange chiasmus, the Marxist model both proffering a purely
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social labor that nevertheless inevitably betrays itself in measurable
objects, and the energetics model proffering sheer calculability with
objects that relentlessly attempt to impose themselves as social beings,
indeed as the dominant social beings, and the dominant purveyors
of sociality, of the planet. Perhaps it is less a question of trying to
imagine the strange and monstrous conjunction of sheer sociality on
the one hand and sheer abstraction on the other, and instead realizing
that the opposition itselfis dependent on a certain model of selthood
that characterizes our modernity: a self that is absolute, absolutely
self-conscious, absolutely social, but that knows itself and exercises
its mastery (both individually and as an overweening social presence)
through proxy objects that have meaning only when they’re counted,
compared, ogled, and assigned value.

One can in fact make the argument that both the Marxist and the
energetic models are creatures of capitalism. This might seem obvious
in the case of energetics, but Marxism itself is haunted by the specter
of a fetishism that it correctly associates with capitalism but that
comes to mark its own approach.2® For Marxism too is concerned with
areturn of value to a true (originary) possessor (this time around the
proletariat, labor, and so on), the appropriation of “natural” products
and their utilization (which necessarily depends on quantification),
and the exploitation of literally non-sustainable resources that are
conceived as the sole property not of an individual but of a now
liberated humanity. Perhaps the dyad labor-fuel is itself at fault in
the sense that it either blankets the earth with a transcendent and
ineffable humanity, or reduces it to a “mother” that does nothing
more that give birth to great quantities of pumped and dumped stuff.
Perhaps an economic model can be conceived that neither celebrates
labor as the ultimate origin and valuation of things, nor one that
celebrates energy as something that we can only measure in the act
of using it while using it up.

Such a model, one could argue, relies more on voluntarism, gift
giving, and the like. J.K. Gibson-Graham, for example, has attempted
to work out the parameters of a “community economy” in the wake
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of economic disinvestment: despairing, laid-off workers were
encouraged to see their involvement in the economy not as one of
passive dependence (“I need a job...”) but rather one of active giving
(“what can I contribute to the community?”). The economy, in other
words, was recast as a movement much larger, and more profound,
than that of the capitalist engine of investment, profit, and banking,
with “jobs” — and workers — fully dependent on those things. The
central question is no longer what can be taken from the earth (and
what value to give it and the work it does), but rather how less stuff
can be “used” and more can be freely distributed (the circulation of
things given, loved, and repurposed). This is an economy, one could
argue, more profound than one in which labor, resources, and prices
are allocated from above. Perhaps most importantly, labor itself,
resistant to quantification and hence comprehension, is replaced
by other economic modes that are inherently outside the orbit of
abstraction: sharing. The result was the development of a number of
community organizations that helped foster a “non-market” economy
where we find, for example:

The woman who tithes (meaning giving away fully one-tenth of her
income) but not to the church — to friends and neighbors who need
it; The depressed single mother who volunteers twenty-four-hour
counseling and support services to drug addicts; The retired insurance
adjustor who does dowsing as a gift, a way of opening people to their
powers of intuition and connecting them to the environment (he is
also a spiritual counselor and gives away counseling and writings on
grieving); The woman who raises “found” children (in other words,

not her own), usually high-school aged boys.?”

This is an economy where labor and energy as measurable terms
are eclipsed by an involvement that gives rather than labors and
that certainly uses energy, but not an energy dependent on fuels
for which land is destroyed through pollution and wars are fought
to assure supplies. And perhaps not even energy tied to the specter
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of the depletion of fossil fuels. Renewable energy, tied to the small-
scale economics of the sharing (and shrinking) economy, might even
sound the death-knell of the capitalist economy so dependent on
processing the stuff of personal possessions and the fuel that makes
them possible.2®

Energy, perhaps, can even be reconceived as vibrancy, as Jane
Bennett calls it, which entails not so much the measure of the profit-
loss (in all senses) profile of fuels and the carbon footprint of inanimate
but fetishized toys as the active engagement of stuff as it works, as an
agent, in and for a society that respects both people, animals, plants,
and things (the “living” and the “inanimate”). Bennett, rethinking
Lucretius’s model of materialism in De rerum natura, writes:

A primordial swerve [as in Lucretius] says that the world is not
determined, that an element of chanciness resides at the heart of
things, but it also affirms that so-called inanimate things have a life,
that deep within is an inexplicable vitality or energy, a moment of
independence from and resistance to us and other bodies: a kind of
thing-power.>?

In a world where things can labor and create, where energy is an
“inexplicable vitality” that defies counting or exhaustion, where
people can give and share, perhaps the economic crises analyzed in
the Marxist and energetic traditions will have to be reconceptualized
as opportunities, in which the social relation and the physical relation
are seen not from the perspective of lack — never enough energy and
possessions, always too much unremunerated labor — but of fullness,
of excess.

With all that said, the questions of labor and energy remain. Both
will continue to be quantified — they will have to be quantified — but
perhaps from now on more in the context of gift-giving or sharing
rather than exclusively in the mode of jealous accounting. After the
fictions of value in capitalism (fictions that occlude the “true” value
of labor and energy inputs), we might posit other, larger, fictions —
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or at least colorful narratives. These might entail the decline of the
exclusive and overweening self and the rise of resistant and active
objects in variable and joyous communities. Such fictions could serve
not as representations, but as markers for the futures of a society that
has learned to question the omnipotence of the labor-energy dyad.
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“Water, water, every where, Nor any drop to
drink”: Accumulation and the Power over Hydro

Peter Hitchcock

Ibegin by adapting Adam Smith’s thoughts on what will be discussed
as the social division of a primary resource: “the accumulation of
water must, in the nature of things, be previous to the division of
labor.” This formulation would seem less controversial than the idea
of original accumulation that Marx criticizes in Smith and other
purveyors of classical political economy. For the human, water is
always and everywhere a basic component of life, a natural need of
being, and its social division decides how living proceeds — that is, life
as species being. Yet accumulation, of course, has specific meanings
within the history of capitalism, and the provision of water cleaves
to every variation in its formations. As a primary resource, water’s
role in the political economy of neoliberalism has become an intense
arena of contestation; nature, as an accumulation strategy, is now
pivotal to the endgames of accumulation per se. Globalization has
greatly intensified state and non-state activity over water and the
number of institutions, sub-disciplines, and water authorities has
increased exponentially. For instance, in 2015 the World Water Forum,
the flagship product of The World Water Council (that describes itself
as an “international multi-stakeholder platform”) held its seventh
tri-annual conference in South Korea with attendees from over 150
countries and hundreds of panels on everything from water security to
climate change and of course, the business of water.? The governance
and management of water is paramount among these discussions,
whose subtext is necessarily political and economic (which is why the
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forum is often the occasion for protest). While oil maintains a central
(ifarguably diminishing) role in the geopolitics of capital circulation,
water’s place is clearly pivotal to a neoliberal logic of power. Indeed,
when we think of hydropower, for instance, we should maintain its
meaning as both the ability to produce power from water and as a
distinctive logic of power over water. Here I will focus largely on the
latter as a means to understand more fully the dialectical impasse in
the former. The greater the power over water, the greater the power
from water undermines equitable modes of socialization. Indeed, for
all of the abundance of water (71 percent of the Earth’s surface) the
problem of its accumulation under capitalism is also, whatever else
it is, a question about the sustainability of/by accumulation itself.
Indeed, in the following I am interested in addressing the aura of such
representation and its constitutive limits, at the edge, as it were, of
water rationality.

Water may not be possessed in the conventional sense but we
always have it. Thinking about water in terms of dispossession then
isan accumulation struggle over having rather than possession itself.
Wherever water accumulates, we can have it without owning it, or we
can collect (accumulate) it without taxation (a human has to reservoir
water at some scale) unless some entity (state, corporation, private
individual, etc.) claims ownership. The struggle over water is about
different modes of accumulation — as Marx tells us, capitalism has
no monopoly over accumulation. To have water is a necessity that
preexists any and all regimes of its possession. The comparative
scarcity and abundance of water remains crucial not just because it
is overdetermined by forms of economic desire, but because water
itself seems to slip free of the capitalist paradigms of commodification
that are brought to it. If water is both free and finite, hydropower and
hydration, atmospheric and remote, then the regime of accumulation
built on water’s multiplicity pivots on a doubled and self-eliminating
logic of accumulation. Perhaps in the limit case of an “uncooperative
commodity” we may witness the ways in which the commodity’s
function for capitalism can be overreached.
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For the most part, I will address the problem of original
accumulation in understanding the meaning of water for Marxist
critiques of neoliberalism.? Clearly the struggle over water is most
pressing in the Global South and more so under actually existing
conditions of “adjustment” and modernization. The question at issue
is not about policy necessarily, but instead about how the narrative
of the provision and privatization of water asks important questions
within a Marxist critique of globalization. In the last part of the essay
I will examine the edge of such materialism by articulating the place
of both water wars and hydropower in counter-hegemonic practices.
As Arundhati Roy puts it in her discussion of activism around the
Maheshwar Dam, “We were not just fighting against a dam. We were
fighting for a philosophy. For a world view.”4 There is no magical key to
the Weltanschauung of water, but the fighting over it is also and always
already an engagement with the primary terms of political economy.

Original Accumulation

For Marxism, critiquing neoliberalism has renewed attention to
the concept of primitive accumulation, although, as I will detail, its
elaboration is no less a reinvention than the continuing dynamic of
capitalism. Before considering work like Karen Bakker’s on water
privatization (which highlights the difference between having and
owning water), and Adrienne Roberts’s on the primitive accumulation
of water (which differentiates this process in the Global South), it
is important to address the valences of primitive accumulation as a
theoretical lever.

To begin, one notes that Marx refers to the concept in Capital
Vol. I as “so-called primitive accumulation” (“die s.g. [sogenannt]
urspriingliche Accumulation”).> Two points are immediately
germane. First, Marx’s critique of Adam Smith on accumulation
starts with his challenge to Smith's aforementioned assumption
that “the accumulation of stock must, in the nature of things, be
previous to the division of labor.” This claim is, says Marx, mythical
in its pretensions since accumulation of capital is coterminous and
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continuous with the division of labor. Second, Marx reads “previous”
as urspriingliche, original, initial, or unspoiled, rather than as
earlier or prior. This has the advantage of avoiding simple stagism
(there are other possible meanings in Ursprung, not least as water
source), but it has tangled translation ever since. Thus, faced with
the prospect of “so-called original accumulation,” Marx’s English
translators decide to gloss the term with a little mythology of their
own and call it “primitive accumulation” (some French editions of
Le Capital acknowledge Smith’s term “previous” only to privilege
the English translation as “primitive” — since the French edition is
perhaps the most corrected by Marx himself, it is noticeable that in
its current “definitive” version “urspriingliche” becomes “initiale”
— not quite “previous” [although the word “anterieure” is also
added] but certainly not “primitive”). Just as the English version of
Capital has resisted including key revisions of the definitive text in
French (subsequently restored to the German), so few have tended to
confront the terminological knot created by Marx in his enthusiastic
debunking of the Smithian idyll. The use of “so-called” is meant to
draw attention to the category error of Smith’s political economy,
but it has also mystified Marx’s reading (his “so-called” rendering of
“previous”), and this has tended to conspire in the isolation of original
accumulation as a finished historical occurrence. Thus, when Marx
notes, “[p]rimitive accumulation plays approximately the same role
in political economy as original sin [Suddenfall — the Fall] does in
theology,” the observation cancels through his own assessment, for
the attribution of “primitive” in the analysis of accumulation has
become nigh talismanic, an original sin of almost incontrovertible
proportions.” What was once a means to displace Smith from within
a tradition of political economy might now be said to displace Marx
from within his own, to the extent that “primitive” obfuscates the
actual logic of accumulation in play. This displacement, as we will see
later, is also operative in materialist discourses on water.

In his detailed exegesis of “primitive accumulation” Michael
Perelman has approached such waywardness in terminology as
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a means to readdress the concept’s relevance for the present.® He
correctly notes how Marx’s understanding of primitive accumulation
both shows the inadequacy of confining its operations to the past
while yet preserving the advantage of this distance at other moments
in his writing. Primitive accumulation is based on a violent separation
in which workers become “free” (free from their ties to the land and
especially from “any means of production of their own”). Historically,
this state of freedom for workers has been won by forcible eviction,
land enclosures, the diminution of the commons, and, as Marx
underlines, more or less straightforward brutality: “the history of
their expropriation is written in the annals of mankind in letters of
blood and fire.”® Primitive accumulation prepares the ground for
capitalism proper by violently codifying worker dependency on the
selling of their labor. As this commodification of labor goes, so goes
all commodification under the sign of capital. The difficulty has been
thinking this accumulation strategy as a contemporary component of
capitalist dynamism, what Massimo De Angelis has referred to as “the
continuous character of capital’s ‘enclosures,” particularly in finding
new markets, in displacing the contradictions of over-accumulation,
and in confronting the continuing irksome relationship of labor to its
operations.'® Original or “primitive” accumulation can function at the
edge of capital’s reach, like the tips of a claw attempting to grip. Since
not every space of socialization is capitalist, this mode of accumulation
is both a historical process and an active one in the present, for the
work of division never ends if such difference can be measured in
capital accumulation itself. It is also important to emphasize that the
“originality” of such accumulation also lies in its work at the heart of
“so-called” mature capital markets — this is where core features of
neoliberalism like asset-stripping and privatization are relevant, and
the continuing legal struggles over, for instance, intellectual property
become new frontiers of accumulation.

From the beginning of The Invention of Capitalism, Perelman makes
clear what is at stake in “original” accumulation:
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The brutal acts associated with the process of stripping the majority
of the people of the means of producing for themselves might seem
far removed from the laissez-faire reputation of classical political
economy. In reality, the dispossession of the majority of small-scale

producers and the construction of laissez-faire are closely connected.™

Non-market measures (enclosures, violence, and so on) might
be required to further this process in the countryside. Perelman
continues:

Formally, this dispossession was perfectly legal. After all, the peasants
did not have property rights in the narrow sense. They only had
traditional rights.... Simple dispossession from the commons was a
necessary, but not always sufficient condition to harness rural people
to the labor market.'

In addition to separating people from a sustainable relationship to the
land, original accumulation developed a legal structure to enforce such
separation: “A host of oftentimes brutal laws designed to undermine
whatever resistance people maintained against the demands of wage
labor accompanied the dispossession of the peasants’ rights, even
before capitalism had become a significant economic force.” Thus, in
Perelman’s analysis of the process Marx elaborates, so-called “original”
accumulation was none other than violent expropriation, or what
David Harvey has termed “accumulation by dispossession.” Again, it
is important to emphasize that original or “primitive” accumulation
is not fixed in the past but understood as an active component of
capitalist activity. Perelman does point out, however, that Marx
sometimes presents original accumulation as a “presupposition” for
developed capitalism (he quotes Lucio Colletti on Grundrisse in this
regard), so, depending on who you read, such expropriation might be
distanced from the present.'4 Nevertheless, to consider the chapter on
primitive accumulation alongside the previous one on “The General
Theory of Capitalist Accumulation” lends credence to the idea that
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Capital represents a dynamic collocation of components that are never
simply mutually exclusive. The becoming of capitalism is more about
the intensities of historical emphasis, contingent accumulation, than
itis the culmination of one aspect to the expiration of others. Whether
growing or shrinking, capitalism moves in its febrile totality.
Understood from this vantage, the central elements of original
accumulation can be seen all over the map of contemporary
capitalism. Perelman, for instance, remarks on the destruction of
small-scale farming in the United States in the twentieth century
which indeed bears the hallmarks of primary dispossession. The
largest migration in human history, the movement of some three
hundred million peasants from the countryside to the city in China
in the last thirty-five years, features substantial evidence of theft and
expropriation of land for primary subsistence and subsequent levels
of proletarianization that easily surpass the breadth and intensity of
such transformation in early modern Europe. Even within the city,
the curbing of self-provision continues apace (Perelman uses the
example of high-density living reducing the space for washing and
drying clothes, which makes the population dependent on private
laundry facilities). As work like Silvia Federici’s clearly shows, the
social divisions of labor in the production and reproduction of life use
unpaid labor to enforce the wage as a basic condition of socialization
in general. Indeed, it is less that original accumulation precedes
capitalism proper but that it mediates its continuing possibility.
Federici’s book, Caliban and the Witch (2004), focuses primarily
on the transition from feudalism to capitalism and explores the
tension within accumulation as primitive, original, and prior.”
Her critique of capitalist accumulation as always already based on
women’s production and reproduction of labor power extends along
modernity’s reach. As she discovers in her research in Nigeria in the
1980s, adjusting decolonization to fit neoliberalism pivots around
attacks on social reproduction, whether in the attempt to force new
enclosures of agricultural land, or via direct attacks on procreation
rates as a means to discipline labor and labor power. As in another
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key Federici work, Revolution at Point Zero, women’s struggles over
land are not an adjunct to regimes of accumulation but are written
into discourses of subjugation and profound resistance to the same.*
The question of hydropower at this level is crucially linked to women’s
struggle over the commons and a power over resources that stands
against, for instance, the management of state assets promoted by
the World Bank, or the ease through which privatization becomes
privation. The reclamation of lands and water from avatars of
neoliberal original accumulation is ongoing and particularly energetic
in the Global South where what Federici calls the “commercialization
of nature” is most acute.'” The power over clean water is at the heart
of social reproduction and explains why feminist praxis within
accumulation is crucial to the future of the commons and the fate
of the capitalist mode of production itself. But is neoliberalism
actually an intensification of such original dispossession and how
might this process be more conceptually elaborated? Four years after
Perelman’s intervention on accumulation by what he calls “primary
dispossession,” David Harvey published his now definitive essay
on this very question.’® After a detailed exegesis of how capitalist
crises emerge and move in the contemporary world system, Harvey
suggests such spatio-temporal fixes cannot be adequately understood
according to the norms of classical political economy, nor by the super-
separation of primitive accumulation from capitalism proper. Now, it
is true Harvey has to underplay the contiguous framework Perelman
outlines, but his intervention is to make of original or “primitive”
dispossession a conceptual clue to the workings of neoliberal
capitalism as a whole. For instance, if financialization manipulates
money supply and the pricing of asset classes, it is a process that
complements a similarly feverish desire to control basic elements
of social sustenance, or what Marx calls species being. Harvey’s
critique of this dynamic combines a trenchant reading of Capital
around Marx’s interrogation of “so-called” primitive accumulation
with an assessment of how this ostensibly distant process drives a new
imperialism in the present. It is important to note Harvey’s analysis is
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not formulaic but attempts to address aforementioned symptomatic
solutions to long-standing limits to capital accumulation like over-
production, a falling rate of profit, and various spatio-temporal
fixes that constellate the appearance of capitalism in a specific form.
Pondering the “projection of power over space,” Harvey argues
through specific examples that “free trade does not mean fair trade.”*?
How does primitive accumulation fit within this picture?

The attempted maintenance of U.S. power beyond the nostrums
of the “Washington Consensus” reveals a highly complex and
networked structure of financial and governmental interests across
the globe, in which the U.S., through the World Bank and IMF, but
also through coordinated activities of the U.S. Treasury and Federal
Reserve, is able to create new levels of crisis management in the
reassignment of accumulation. Such accumulation by “other means”
is what Harvey terms “accumulation by dispossession,” a powerful
heuristic that shows the ways in which Marx’s conceptualization can
be rethought and reframed in the present. In part, Harvey’s attention
to the “predation, fraud, and thievery” of the credit and finance
industries indeed highlights an intensification of such activities,
particularly after the economic crisis of the early 1970s (which
precisely called for “accumulation by other means”).2° All kinds of
stock promotions, speculative bubbles, mergers and acquisitions (with
attendant asset stripping) illuminate the period and reveal processes
of financialization that appear relatively autonomous in their
prescriptions and effects. New mechanisms of dispossession include
WTO-inspired patenting and an expanded monetizing of intellectual
property rights, biopiracy, the privatization of public assets like state
universities, and the reappropriation of hard-won public goods like
health care, pensions, and welfare. The level of rapacity in these areas
is extraordinary and together they constitute defining elements of
what neoliberalism has come to mean. Again, Harvey’s point is about
recognizing the amplification of such processes, rather than seeing
them as an absolute break with accumulation practices of the past. But
he also usefully links such active accumulation to periodic imperialist
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adventures when the normal business cycles of production and
reproduction seem unlikely to offer quick or sufficient return. This is
both about a scramble for resources according to the price volatility of
core commodities and a realignment of inter-state relations through
structural adjustment often limned to the dictates of hedge fund or
other speculation associated with the power brokers of finance.

There is little argument about the broad picture of the new
financial architecture that Harvey paints and, since the critique is
prefaced by long-standing connections outlined by Luxemburg and
Arendt, the place of “accumulation by dispossession” in a genealogy
of radical theorization seems both warranted and secure.* In the
voluminous literature that has followed Harvey’s essay, however,
the specificities of accumulation by water have raised important
caveats about its sweep. For instance, Adrienne Roberts notes that
the commodification and “market governance” of water complicates
the picture of neoliberalism and “new imperialism” Harvey is at
pains to identify.>* Like Federici, Roberts focuses on relations of
social reproduction, which offer a particular valence on accumulation
strategies of the Global South. What Roberts details is a “growing
disjuncture between the scales and geographies of production and
social reproduction” as a complementary critique to, for instance, Neil
Smith’s stress on the implications of the social reproduction of nature
itself.?3 This, I believe, holds crucial lessons for how we understand
the role of water as a distributed good and its meaning as a source of
power. The “neoliberalization of socio-nature” is not just a matter of
crass monetization but of a transformed logic in what we claim as
sustenance.

Sustainability

How does water signify this changed relation while yet demonstrating
that it is, as Karen Bakker avers, an “uncooperative commodity”?*4
Within colonialism, the provisioning and distribution of water clearly
favored the colonizers and their surrogates not just for personal use
but for irrigation that boosted cash crops and agricultural exports.
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Part of the process of decolonization emphasized a redistribution
of water resources as a sign that newly-independent states were
sustainable atlocal and national scales. Yet increasingly, development
under neoliberalism has meant the bracketing of more equitable
sustainability, as even basic resources are factored into asset
portfolios and debt servicing. Thus, on one hand, the development
of a sustainable hydro-infrastructure links water security to state
stability; on the other hand, the growth of water as an industry also
means social discontent is weighed against the privatization of the
social itself. Whereas water crises might have once signaled difficulties
in sourcing supply, they now mean the extent to which accumulation
races ahead of sustainability as such. “Market environmentalism” has
never been so stark as it is in the business of water in which basic
metrics of affordability and access have been overwritten in order
to maximize prices and margins. In this sense, the power over hydro
has become a primary arena of social contestation (not just over
resources, but how the social itself is constellated). How does water
change the understanding of original accumulation outlined by Marx
and deepened in the work of Perelman and Harvey?

If Marx emphasizes the ways in which primitive or original
accumulation presages qualitative transformations of the social
that we now associate with capitalist dynamism tout court, is the
privatization and monetization of water simply an expression of
this process in the present, or does the “primitive accumulation
of water” as Roberts terms it, challenge the socioeconomic logic in
play? Much of the debate shows that privatization increases water
rates, eliminates utility subsidies for the poor, and raises cut-off
rates for the most disadvantaged. Roberts augments this view by
including water’s relationship to social reproduction, all of those
elements of daily life that provide the constitutive conditions for
capital accumulation in the wage (a focus that has the advantage of
understanding the gendered division of such processes). As part of
the retreat from Keynesianism, the idea of the social provisioning of
water has been recast as one about access to capital. Water may be a
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fictitious commodity, as Polanyi describes it, but its effects are all too
tangible at differing scales, particularly the local.>> Roberts notes,
for instance, a disjunction between the transnational dimensions
of contemporary water authorities and the understanding of local
needs. When “full cost recovery” produces mass disconnections from
a stable water supply, populations can be driven to water sources
of dubious quality, with all of their attendant health risks. (Cholera
outbreaks in South Africa, for example, have been linked to this crass
rationalization of nature.) Overall, the power over hydro has shifted
the economics of the social provision of water from the state and local
authorities to the needs of families and associated communities who
are then compelled to recalibrate the terms of social reproduction
to maintain as best as possible water security’s role in everyday life.
As Arundhati Roy has argued to great effect, this displacement of
responsibility over social provision has dramatically changed what
counts as “the cost of living.”2°

If original accumulation institutes the power relations for
class hierarchy, the rethinking of primitive accumulation under
neoliberalism has also produced vital critiques about how modes of
dispossession exacerbate inequalities of race and gender. Indeed, the
importance of the struggle for water foregrounds the antinomies of
combined and uneven development in its social divisions; water, in
this sense, is thus not an adjunct to globalization as a world system but
is instead a central heuristic in understanding the latter’s maturity,
limits, and contradictions. The reapportioning of responsibility in
contrast to the affirmation and protection of rights is a key feature of
the colonization of a social logic by an economic one and emphasizes
the metonymic reach of neoliberal priorities. The reduction of
socialization itself to the abstractions between price and value is not
necessarily new (as the long history of original accumulation affirms),
yet water power has distinct demands and reveals what is at stake in,
forinstance, the new social movements and in modes of resistance that
seek to undo the meaning of globalization in its local instantiations.
While the fight against the deleterious effects of water power
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(“hydropower as also the power over water”) provides a strong sense
of empowerment, the nature of the latter is itself uneven and often
hinges on perceived national prerogatives and the self-image of the
state. Neoliberalism, however, also promotes forms of empowerment,
specifically those that encourage a stakeholder mentality with market
characteristics, that is, that paying for water at higher rates is really
only a sign of greater participation and that markets secure such social
responsibility. It is true that the relative scarcity of clean, potable
water necessitates “responsible” distribution, but here the question of
“responsible” consumption is preempted by price points irrespective
of demonstrable need. Water therefore becomes a structural antinomy
in contemporary accumulation as such.

The place of water in globalization signifies a distinct “liquidity
crisis” in capitalism: what is original to species being is no longer
originary within a system of dispossession as exchange. This presents
significant difficulties for both mavens of monetization and for those
who reject and resist attempts to recolonize the commons. Ostensibly,
for capitalism, water offers all kinds of niche market and branding
opportunities: why drink from a fountain when you can both carry
water with you and mark it as a lifestyle with singular prestige? Using
the paradox “natural means commodity,” premiums can be gleaned
from “original sources” — Ursprung indeed — and branded differences
(because water is transparent, its appearance as a commodity for
marketing often comes down to names and the shapes or quality
of the container). At this level, however, water margins are thin
because every player in the business knows that creating scarcity in
a consumer market is never an easy gambit, and especially so when
an item is otherwise considered “naturally” abundant. If the market
for branded water is commodification at its loudest, the appropriation
of water within processes of social reproduction is neoliberalism’s
signal power, a seemingly quiet dispossession (because rational or
rationalized) that has yet produced the greatest resistance. Water’s
logical resistance to commodification is tempered by the economic
and political power available from its energic capacities.
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Because accumulation as privatization has been prominently vexed
over the provision of water, it has offered a significant window onto
the processes of contemporary capitalism and the forms of opposition
that interrupt them. Karen Bakker’s extensive research on water
privatization cautions against reproducing a public/private binary
in this regard because both necessitate rethinking when it comes to
the meaning of water and power in socialization.?” In part, Bakker
recognizes the significant emergence of the environmental commons,
whose advocates see the limits of market and state rationalization
as an impetus to seek viable community alternatives. The energy of
water on this level is its power as a discourse of the commons which
creatively negotiates water’s various roles as an agricultural necessity,
energy potential, and basic resource for life. According to Bakker,
the commons is not just a broad-based bottom up approach to the
redistribution of social goods but also has an institutional imprimatur
that renders the concept quite similar if not identical to governmental
structures it might otherwise be read to subtend. Seen in this light,
Bakker offers a different reading of the water wars of Cochabamba,
Bolivia — a celebrated struggle against water privatization (initiated
by IMF structural adjustment contingencies in 1998) that sought
community-based distribution.

As is well known, when large corporate conglomerates like Bechtel
and United Water enter local markets, prices often rise sharply,
and water metering becomes the standard model of distribution.
Without recounting the complex turn of events surrounding the
struggle over water control in Cochabamba, there is little dispute that
the principle of water privatization was dealt a significant rebuke
by a broad popular movement.?® The problem has been converting
strong local support for communal ownership of water resources
into a viable public-to-public model across Bolivian society, one that
would require a transformation of the public utility as an institute of
government. Just as the scale of water supply necessitates different
strategies regarding its use, so the antinomies of accumulation
interlace strategies of resistance and change. Communities of self-
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help preexist the nostrums of neoliberal monetization, but one mode
of social provision does not simply cancel out the other: they exist
in different logics of need. Bakker suggests that both the public/
private and local/transnational oppositions need to be mediated or
mutually implied rather than idealistically overreached. This is nota
defense of privatization but an acknowledgment that elements of'its
efficiency (in contrast to more embedded forms of governmentality)
might be learned rather than ignored or discounted in advance. More
than this, however, Bakker argues that water is not in fact a “global
commons” or even a scarce resource (scarcity is “produced”) but a
basic management problem.?® It is true that appropriately scaled
management models can improve the sourcing and distribution of
water, but this seems to obviate the actually existing conditions of
accumulation that inform the power structures such management
embodies. This conditionality in and over water is most explicit when
the power over hydro is in the service of hydropower.

Hydropower

While the history of hydropower is long, its specific role in the
production of electricity is coterminous with industrial development
and expansion. The same question of scales of accumulation applies
in order to understand the conflicting needs of specific communities
in relation to others and, just as the difference between water
sourcing and place of consumption creates inequalities of access,
so the infrastructural control over an electrical grid greatly affects
how and where hydropower ends up being used. Whether a location
can be optimized for the production of hydropower depends on a
complicated web of factors, but here let’s think of them in specific
relation to the logic of original accumulation. It is quite possible to
elaborate hydropower economics without reference to capitalism or
indeed specific strategies of accumulation, but this can be understood
not as an evasion of political economy but as a confirmation of its
saturation.3° Mega-dam projects in particular announce a kind of
inexorable inertia in their financing, labor-intensive production,
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architectural monumentalism, and social impacts — all without
seeming to question the primary principles in their manifestation. But
surely, water power is a renewable resource? It is cleaner to produce
than anything fossil fuels can manage and is much safer than any
nuclear option. Like the sun and the wind, water at this level is vital
to any future premised on environmental sustainability.

The complexity of large scale hydropower projects requires
formidable capital inputs, contracts, feasibility studies, legal reviews,
environmental analysis, infrastructural build out, management and
maintenance networks, and expansion potential. In short, if the
source of water for the project involves local communities these
are often disproportionately arrayed before the massive interests
that mega-dams and generators represent. Whereas a water war
may develop because of a necessary intimacy in exploitation — for
example, Bechtel, in order to assure sufficient margins, must act
locally — the struggles against any deleterious effects of a mega-
dam are violently abstract. Both the privatization of water and
the business of hydropower have their advantages: the former can
improve supply volumes and potability for instance, while the latter
can provide electricity in the absence of viable alternatives. Yet large-
scale dam projects in particular offer the developmental logic of water
management as a structural contradiction of capitalist history as a
whole. Thus, while it shares with water sourcing and distribution a
marked tendency to original dispossession — the displacement of 1.3
million people for the Three Gorges project and at least 200,000 people
for the Sardar Sarovar Dam are strong indicators in this regard — the
grand scale of modernization seems to trump a corresponding passion
for justice, equity, and responsibility.

In her trenchant critique of the Sardar Sarovar project, Arundhati
Roy asks the big questions: “Who owns this land? Who owns its rivers?
Its forests? Its fish?”3! This not only invokes the fate of the Adivasi,
“original” inhabitants who have faced the brunt of displacement and
dispossession, but the future of social organization itself when theft
is legalized for “the greater common good” (which is also the title of
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Roy’s essay). Defenders of such modernization say “not to worry”
because the age of the mega-dam is drawing to a close and that the
shift to small, minimal-impact energy producing dams is a kinder,
gentler, and environmentally friendly neoliberal protocol for the new
millennium. Perhaps.

The problem is that the combined and uneven development of
the world system calibrates the commons according to distributable
harm (and not just benefit). The principled sourcing and allocation
of water provides a litmus test of how the power over social being is
not justimagined but instantiated. Even if the crude rationalizations
for capitalism are to be expected, the structural logic of water
exploitation is complex and contradictory precisely because of water’s
imbrication in “the cost of living.” The plethora of institutions of water
management is in part a multi-pronged approach to “manage” original
accumulation as capital’s constitutive desire. Since for humans water
is not primarily a discretionary purchase, its role as a commodity
is inexorably unstable as a market metric. Monopolistic pricing
and the creation of scarcity might seem opportune, yet locally such
accumulation by dispossession has engendered intense protest and
struggle, as if what is primary in resources is coterminous with what
is paramount for social division. At this level at least, we must say
that hydropower means both a laudable element of a future defined
by renewable resources and a primary arena of power over water
that decides what is “original” in accumulation. Who wins this power
decides the power of accumulation itself.
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The Anthropocene as Fetishism

Daniel Cunha

A society that is always sicker, but always stronger,
has everywhere concretely re-created the world as the

. .. . 1
environment and decor of its illness, a sick planet.

The “Anthropocene” has become a fashionable concept in the natural
and social sciences.It is defined as the “human-dominated geologic
epoch” because in this epoch of natural history it is humanity that
is in control of the biogeochemical cycles of the planet.? The result is
catastrophic: the disruption of the carbon cycle, for example, leads
to a global warming that approaches tipping points that might be
irreversible.3 The exponential growth of our freedom and power,
that is, of our ability to transform nature, is now translated into a
limitation to our freedom, including the destabilization of the very
framework of life. It reaches its highest degree with the problem
of global warming.4 In this context, it becomes clear that the
Anthropocene is a contradictory concept. If the “human-dominated
geologic epoch” is leading to a situation in which the existence of
humans might be at stake, there is something very problematic with
this sort of domination of Nature that should be investigated. Its very
basic premise, that it is human-dominated, should be challenged —
after all there should be something inhuman or objectified in a sort of
domination whose outcome might be human extinction.

What is claimed here is that, exactly as for freedom under
capitalism, the Anthropocene is an unfulfilled promise. Freedom in
capitalism is constrained by fetishism and class relations — capitalist
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dynamics are law bound and beyond the control of individuals;
the workers are “free” in the sense that they are not “owned” as
slaves, but also in the sense that they are “free” from the means of
production, they are deprived of their conditions of existence; the
capitalists are “free” insofar as they follow the objectified rules of
capital accumulation, otherwise they go bankrupt. Likewise, the social
metabolism with Nature is constrained and objectified: I claim that
the Anthropocene is the fetishized form of interchange between Man
and Nature historically specific to capitalism, the same way that the
“invisible hand” is the fetishized form of “freedom” of interchange
between men.

Since primitive accumulation, capital has caused a metabolic
rift between Man and Nature. It was empirically observable at least
since the impoverishment of soils caused by the separation of city
and countryside in nineteenth century Great Britain.” In the twenty-
first century, though, this rift has become globalized — critical
disruptions of the carbon cycle (global warming), the nitrogen
cycle, and the rate of biodiversity loss — in a way that implies that
humanity is already outside of a “safe operating space” of global
environmental conditions.® The Anthropocene, appears, then, as
the globalized disruption of the natural cycles of the Earth, not as a
planned, calculated, and controlled disruption, but, crucially, as an
unintended side effect of social metabolism with Nature that seems
to be progressively out of control.

Perhaps the most striking example is the massive burning of
fossil fuels at the root of climate change. The motivation for it was
for industrial capital to access plentiful cheap labor in cities with
the use of a mobile energy source (coal) during the Industrial
Revolution. This was impossible with the use of hydraulic energy,
which limited industrial activity to the vicinity of waterfalls, often
located in depopulated rural areas, and increasingly so as industrial
production grew and the exploitation of new waterfalls was
needed.” This transition from hydraulic to fossil energy, therefore,
was determined by the valorization of value; there was no intention
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to manipulate the carbon cycle or to cause global warming, nor,
indeed, were such eventualities recognized as possibilities prior to
the mid-twentieth century. The result, though, is that, in the twenty-
first century, atmospheric carbon dioxide concentration is already
beyond the safe boundary of 350 parts per million (ppm) for long-term
human development. As for the nitrogen cycle, it was disrupted by the
industrialization of agriculture and fertilizer production, including
the fixation of atmospheric nitrogen with the Haber-Bosch process.
Again, there was no intention or plan to control the nitrogen cycle, to
cause eutrophication oflakes, or to induce the collapse of ecosystems.
Nevertheless, the boundary of sixty-two million tons of nitrogen
removed from the atmosphere per year has already been surpassed,
with 150 million tons in 2014.8 A similar story can be told about
the rate of biodiversity loss, and the phosphorous cycle and ocean
acidification are following the same pattern. The “human-dominated”
geologic epoch, in this regard, seems much more a product of chance
and unconsciousness than of a proper control of the global material
cycles, in spite of Paul Crutzen’s reference to V.I. Vernadsky’s and
Teilhard de Chardin’s “increasing consciousness and thought” and
“world of thought” (noésphere).? “They do not know it, but they do it”
— this is what Marx said about the fetishized social activity mediated
by commodities, and this is the key to a critical understanding of the
Anthropocene.™®

In fact, Crutzen locates the beginning of the Anthropocene in
the design of the steam engine during the Industrial Revolution."
Instead of seeing it as an unmediated effect of technology, however,
the determinants of the “human-dominated” geologic epoch should
be conceptually investigated in the capitalist form of social relations.
With his analysis of fetishism, Marx showed that capitalism is a
social formation in which there is a prevalence of “material relations
between persons and social relations between things,” in which “the
circulation of money as capital is an end in itself.”? Capital is the
inversion where exchange value directs use, abstract labor directs
concrete labor: “a social formation in which the process of production
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has mastery over man, instead of the opposite,” and its circulation
as money and commodities for the sake of accumulation constitutes
the “automatic subject,” “self-valorizing value.””? Locating the
Anthropocene in capitalism, therefore, implies an investigation into
the relation between the Anthropocene and alienation, or, as further
developed by the late Marx, fetishism.'4

According to Marx, the labor-mediated form of social relations of
capitalism acquires a life of its own, independent of the individuals
that participate in its constitution, developing into a sort of objective
system over and against individuals, and increasingly determines the
goals and means of human activity. Alienated labor constitutes a social
structure of abstract domination that alienates social ties, in which
“starting out as the condottiere of use value, exchange value ended
up waging a war that was entirely its own.”” This structure, though,
does not appear to be socially constituted, but natural.’® Value, whose
phenomenal form of appearance is money, becomes in itself a form
of social organization, a perverted community. This is the opposite of
what could be called “social control.”” A system that becomes quasi-
automatic, beyond the conscious control of those involved, and is
driven by the compulsion of limitless accumulation as an end in itself,
necessarily has as a consequence the disruption of the material cycles
of the Earth. Calling this Anthropocene, though, is clearly imprecise,
on one hand, because it is the outcome of a historically specific form
of metabolism with Nature, and not of a generic ontological being
(antropo), and, on the other hand, because capitalism constitutes a
“domination without subject,” that is, in which the subject is not Man
(not even a ruling class), but capital.’®

It is important to note that fetishism is not a mere illusion that
should be deciphered, so that the “real” class and environmental
exploitation can be grasped. As Marx himself points out, “to the
producers... the social relations between their private labors appear
as what they are, i.e., as material relations between persons and social
relations between things”; “commodity fetishism... is not located in
our minds, in the way we (mis)perceive reality, but in our social
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reality itself.”’® That is why not even all scientific evidence of the
ecological disruption, always collected post festum, is able to stop
the destructive dynamic of capital, showing to a caricatural degree
the uselessness of knowledge without use.?® The fact that now “they
know very well what they are doing, yet they are doing it” does not
refute, but rather confirms that the form of social relations is beyond
social control, and merely changing the name of the Anthropocene (to
Capitolocene or whatever) would not solve the underlying social and
material contradictions.® Value-directed social production, that is,
production determined by the minimization of socially necessary
labor time instead of by the conscious satisfaction of social needs
and desires, results in an objectified mode of material production
and social life that can be described by “objective” laws. Time, space,
and technology are objectified by the law of value. Of course the
agents of the “valorization of value” are human beings, but they
perform their social activity as “character [masks],” “personifications
of economic relations”: the capitalist is personified capital and
the worker is personified labor.?* The fetishistic, self-referential
valorization of value through the exploitation of labor (M-C-M') with
its characteristics of limitless expansion and abstraction of material
content implies the ecologically disruptive character of capitalism,
wherein “the development of productive forces is simultaneously the
development of destructive forces.”?3 Self-expanding value creates an
“industrial snowball system” that is not consciously controlled, but “a
force independent of any human volition.”?4 In this context, itis nota
surprise that the disruption of global ecological cycles is presented as
the Anthropocene, that is, as a a natural process. That Man is presented
as a blind geologic force, such as volcanic eruptions or variations in
solar radiation, is an expression of the naturalized or fetishized form
of social relations that is prevalent in capitalism.

In this sense, the technical structures with which Man carries
out its metabolism with Nature is logically marked by fetishism.
As Marx notes, “technology reveals the active relation of man to
nature, the direct process of the production of his life, and thereby
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it also lays bare the process of the production of the social relations
of his life, and of the mental conceptions that flow from those
relations.”® In capitalism, production processes are not designed
according to the desires and needs of the producers, ecological or
social considerations but according to the law of value. Taking as
an example the world energy systems, it has been demonstrated
that there is no technical constraint to a complete solar transition
in two or three decades if we consider the use-value of fossil and
renewable energies (their energy return and material requirements),
that is, it is technically feasible to use fossil energy to build a solar
infrastructure to provide world energy in a quantity and quality
sufficient for human development.2® This transition, which from the
point of view of use value or material wealth is desirable, necessary,
and urgent, is not being carried out, though, because fossil energy is
still more prone to capital accumulation, to the valorization of value:
capital went to China to exploit cheap labor and cheap coal, causing a
strong spike in carbon emissions on the eve of a climate emergency,
in a clear display of fetishistic irrationality.>’” More generally, the
American ecologist Barry Commoner has shown that in the twentieth
century many synthetic products (such as plastics and fertilizers)
were developed that took the place of natural and biodegradable
products. However, the new products were no more effective than
the old ones; the transition was only carried out because it was more
lucrative to produce them, although they were much more polluting
and environmentally harmful — these new technologies were, in fact,
the main factor for the increase of pollution in the United States, more
than the increase in population or consumption.®

Of course the law of value does not determine only the final
products, but also the production processes, which must be constantly
intensified both in terms of rhythms and material efficiency, if not in
terms of the extension of the working day. Already, in his day, Marx
highlighted the “fanaticism that the capitalist shows for economizing
on means of production” as they seek the “refuse of production”
for reuse and recycling.?® However, under the capitalist form of
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social production, productivity gains result in a smaller amount of
value created per material unit, so that it fosters enlarged material
consumption.3° This general tendency is empirically observable in the
so-called Jevons Paradox, in which efficiency gains eventually result
in a rebound effect, increased material production.?! This paradoxical
effect was first shown by William Stanley Jevons, who presented data
that demonstrate that efficiency gains in coal consumption to fuel
steam engines during the Industrial Revolution resulted in increased
aggregate coal consumption.3> What in a conscious social production
would be ecologically beneficial (increased efficiency in resource use),
in capitalism increases relative surplus value, and therefore reinforces
the destructive limitless accumulation of capital and a technological
system that is inappropriate in the first place. It is astonishing that
many environmentalists still preach efficiency as an ecological fix,
without noticing that the capitalist social form of wealth (value) turns
productivity into a destructive force.

Even the way capitalism deals with the problem of pollution is
configured by alienation: everything can be discussed but the mode
of production based on commodification and maximization of
profits. Since production is carried out in competing isolated private
production units, socio-technical control is limited to external control,
through state regulations that enforce end-of-pipe technologies and
market mechanisms. The Kyoto Protocol is the best example of the
contradictions of market-based approaches to environmental issues.
It represents the commodification of the carbon cycle, establishing
the equivalence principle, the very form of commodity fetishism, ina
sort of stock exchange of carbon. Therefore, it implies a whole process
of abstraction of ecological, social, and material qualities to make
possible the equivalence of carbon emissions, offsets, and carbon
sinks located in very different ecological and social contexts. The
abstraction process includes the equalization of emission reductions
in different social and ecological contexts, of emissions reductions
carried out with different technologies, of carbon of fossil origin
and biotic origin, the equalization of different molecules through
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the concept of “carbon equivalent” and a definition of “forest” that
does not include any requirement of biodiversity.33

However, as with any commodity in capitalism, use value —
carbon emissions reductions in this case — is governed by exchange
value. The fetishistic inversion of use value and exchange value that
characterizes capitalism implies that the effective goal of the whole
process of emissions trading comes to be money, not emissions
reduction. Empirical examples abound. The trading scheme set out
by the Kyoto Protocols does not present any incentive for long-term
technology transition but only for short-term financial earnings. In
practice, offsets allow polluters to postpone a technological transition,
while the corresponding Clean Development Mechanism (CDM)
project probably generates a rebound effect that will foster fossil fuel
deployment in developing countries.3* Easy technological reductions,
such as burning methane in landfills, allow the continuation of carbon
emissions by big corporations. Some industries earned more profits
mitigating emissions of HFC-23 than with the commodities they
produced, while generating huge amounts of offsets that again allow
polluters to keep up with their emissions.>® And the comparison of
projects with baseline “would be” scenarios even tragically allows the
directincrease of emissions, for example, by financing coal mines that
mitigate methane emissions. And more examples could be cited. The
fact that global warming is determined by cumulative emissions in
any meaningful human time-scale reveals the perverse effects of this
exchange value-driven scheme: delays in emissions reductions today
constrain the possibilities of the future.3® Again a simple Marxian
critique reveals how exchange value comes to dominate use value,
as the allocation of carbon emissions is determined not by socio-
ecological criteria, but according to the valorization requirements
or by “the optimized allocation of resources.” Thus, when the global
carbon market hit the record market value of $176 billion in 2011,
the World Bank said that “a considerable portion of the trades is
primarily motivated by hedging, portfolio adjustments, profit taking,
and arbitrage,” typical jargon of financial speculators.3” Kyoto, with
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its quantitative approach, does not address, but rather hampers the
qualitative transition that is necessary to avoid a catastrophic climate
change, that s, the solar transition. Even though substantial amounts
of capital are mobilized with the trading schemes, global carbon
emissions continue to increase.

Under current conditions, it is increasingly likely that the
application of an end-of-pipe technology might be necessary. With
the rise of the welfare state and ecological regulation, a myriad of
such technologies were used to mitigate industrial emissions to
water, air, and soil — air filters, wastewater treatment plants, and
so on. The problem is that these technologies can only be applied in
particular corporate units if it is feasible in the context of value-driven
production, that is, only if it does not jeopardize the profitability of
corporations. It happens, though, that carbon capture and storage
(CCS) is still too expensive to be used in production units or transport
systems. Therefore, what comes to the fore is geoengineering, the
ultimate end-of-pipe technology applied on a planetary scale to
mitigate the effects of carbon emissions: the direct manipulation of
world climate itself with processes such as the emission of aerosols
to the stratosphere to reflect solar radiation or the fertilization of
oceans with iron to induce the growth of carbon-sequestering algae.3®
The origins of these processes can be traced back to the Vietnam
War and Stalinist projects, one of its first proponents being Edward
Teller, the father of the atomic bomb.3? There are huge risks involved
in this approach, as the climate system and its subsystems are not
fully understood and are subject to non-linearities, tipping points,
sudden transitions, and chaos. Moreover, climate system inertia
means that such geoengineering techniques would have to be applied
at the time-scale of a millennium or longer, effectively implicating
dozens of future generations.*° In case of technological failure of the
application of geoengineering, the outcome could be catastrophic,
with a sudden climate change.#

Considering the relatively low cost of geoengineering, though, it
islikely that capitalism assumes the risk of business as usual in order
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to preserve its fetishistic quest for profits, keeping geoengineering
as a sort of silver bullet of global warming.4* Of course there is the
frightening possibility of combining geoengineering and trading
schemes, so that geoengineering projects could generate carbon
credits in a competitive market. That was the idea of Planktos Inc.
in a controversial experiment of ocean fertilization, that alludes to a
dystopian future in which world climate is manipulated according to
the interests of corporate profits.43 It is clear that capitalist control
of pollution, either through market mechanisms or state regulations,
resembles the Hegelian Minerva’'s Owl: it only (re)acts after the
alienated process of production and the general process of social
alienation. However, if the core of destructiveness is the fetishistic
process itself that is reproduced by trading schemes, and end-of-pipe
technologies are subject to failure and complex dynamics that are not
rationally accessible to the time scales of human institutions (at least
in their current forms), both market and state mechanisms might fail
in avoiding a catastrophic climate change.

Future projections of global warming by neoclassical economists
reveal the alienated core of the Anthropocene in its very essence. In
integrated climate-economic models such as the ones developed by
William Nordhaus and Nicholas Stern, the interest rate ultimately
determines what is acceptable in terms of atmospheric concentration
of greenhouse gases and its related impacts (coastal inundations,
biodiversity loss, agricultural disruption, epidemic outbreaks, and so
on), as “cost-benefit analyses” discount future impacts and compound
present earnings.* But as shown by Marx, the interest is the part of
the profit that the industrial capitalist pays to the financial capitalist
that lent him money-capital in the first place, after the successful
valorization process.® Interest-bearing capital is value that possesses
the use value of creating surplus value or profit. Therefore, “in
interest-bearing capital the capital relationship reaches its most

”» «

superficial and fetishized form,” “money that produces money,” “self-

valorizing value.”4%

representation of capital, as the automatic geometric progression of

Interest-bearing capital is the perfect fetishistic
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surplus value production, a “pure automaton.”4” Correspondingly,
the determination of future social metabolism with Nature by the
interest rate is the ultimate expression of the fetishistic character of
this historical form of social metabolism with Nature, that is, of the
fetishistic core of the so-called Anthropocene, no matter the magnitude
of the interest rate. In capitalism the interest rate is determinant of
investments and allocation of resources, and overcoming thisis nota
matter of moral restraint or of a lower interest rate (as in Stern) but
of overcoming the capitalist mode of production itself.48

Future scenarios determined by the interest rate ultimately
negate history, since only in capitalism is the interest rate socially
determining, as it is capital in its purest form. While in capitalism
interest-bearing capital becomes totally adapted to the conditions
of capitalist production, and fosters it with the development of the
credit system, in precapitalist social formations, “usury impoverishes
the mode of production, cripples the productive forces.”4? This is so
because in capitalism credit is given in the expectation that it will
function as capital, that the borrowed capital will be used to valorize
value, to appropriate unpaid “free” labor, while in the Middle Ages
the usurer exploited petty producers and peasants working for
themselves.>® The determination of future social metabolic relation
with Nature by the interest rate is thus an extrapolation of the
capitalist mode of production and all of its categories (value, surplus
value, abstract labor, and so on) into the future, the fetishization of
history. Nowhere is this fetishization of history better crystallized
than in the term Anthropocene, which depends upon a ahistorical
concept of Man.

The sort of cost-benefit analysis that Nordhaus and Stern carry
out tends to negate not only history, but matter itself, as the trade-
off of the degradation of material resources with abstract capitalist
growth implies the absolute exchangeability between different
material resources, and hence between abstract wealth (capital)
and material wealth. For example, the most basic natural synthetic
process necessary for life as we know on Earth, photosynthesis, is
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not technologically substitutable, that is, no amount of exchange
value could replace it.>* Synthesizing the complex interactions and
material and energy fluxes that constitute ecosystems of different
characteristics, scales and path-dependent natural histories is not
at all a trivial task on its own terms; doing so under the condition of
capitalist social relations, where material interactions and specificity
are exactly what exchange value abstracts from, appears doomed to
failure. What the analysis found in Nordhaus and Stern takes for
granted is the commodity form itself, with its common substance
(value) that allows the exchange between different material resources
in definite amounts, detached from their material and ecological
contexts. But it is this very detachment or abstraction that leads to
destructiveness: “The dream implied by the capital form is one of
utter boundlessness, a fantasy of freedom as the complete liberation
from matter, from nature. This ‘dream of capital’ is becoming the
nightmare of that from which it strives to free itself — the planet
and its inhabitants.”>*

Last but not least, capital is also trying to increase its profits
exploiting the very anxiety caused by the prospect of the ecological
catastrophe, as an extension of the production of subjectivity by the
culture industry.>3 For example, Starbucks cafés offer their customers
a coffee that is a bit more expensive but claim that part of the money
goes to the forest of Congo, poor children in Guatemala, and so on. In
this way, political consciousness is depoliticized in what is called the
“Starbucks effect.”>*It can also be seen in commercial advertisements.
In one such advertisement, after scenes depicting some kind of
undefined natural catastrophe intercalated with scenes of a carpenter
building an undefined wooden structure and women in what seems to
be a fashion show, the real context is revealed: the models are going
to a sort of Noah's Arc built by the carpenter, so that they can survive
the ecological catastrophe. The purpose of the advertisement is finally
disclosed: to sell deodorant — “the final fragrance.” The slogan —
“Happy end of the world!” — explicitly exploits the ecological collapse
to sell commodities.®® Opposition and political will themselves are
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being seduced to fit into the commodity form, even pervading climate
science itself. Climate scientists appear increasingly aware of this
pervasive pressure of economic fetishism over science when they
state: “liberate the science from the economics, finance, and astrology,
stand by the conclusions however uncomfortable,” or “geoengineering
is like a heroin addict finding a new way of cheating his children out
of money.”>® Decarbonization is always challenged to be “economically
feasible.” What is necessary, though, is that a more radical critique
come to the fore in the public debate, an explicitly anticapitalist stance
that refuses the requirements of capital accumulation in the definition
of socio-environmental policies — not the least because it seems it is
already impossible to reconcile the limitation of global warming to
two degrees Celsius and simultaneously keep “economic growth.”>”
It must be highlighted that the fetishization here described
and its ecological destructiveness are a historical development,
specific to capitalism, and that is why it can be overcome: there is
nothing necessarily destructive about the social metabolism with
nature. Commodity fetishism and labor as the social-mediating
category (abstract labor) are historically specific to capitalism, and
began with primitive accumulation.>® As the globalized disruption
of Nature, the Anthropocene is the externalization of alienated
labor, its logical material conclusion.>® Overcoming it requires the
reappropriation of what has been constituted in alienated form, that
is, the decommodification of human social activity or the overcoming
of capitalism.®° Technology so reconfigured and socialized would
no longer be determined by profitability, but would be the technical
translation of new values, and would tend to become art.®! Instead
of being determined by the unidimensional valorization of value,
social production would be the outcome of a multiplicity of commonly
discussed criteria, ranging between aesthetic, ecological, ethical, and
social considerations and beyond. In other words, material wealth
should be freed from the value form. Technologies such as solar
energy, microelectronics, and agroecology, for example, could be used
to shape a world of abundant material wealth and a conscious social
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metabolism with Nature — a world with abundant clean renewable
energy, abundant free social time due to the highly automated
productive forces, and abundant food ecologically produced, under
social control.®?

Then and only then could humanity be in conscious control of
planetary material cycles and could use this control for human
ends (even if deciding to keep them in their “natural” state). In fact,
this proposition means taking the promise of the Anthropocene
very seriously, that is, humanity should take conscious control of
planetary material cycles, extend the terrain of the political hitherto
left to the blind mechanics of nature and, in capitalism, to commodity
fetishism.®3 And this not only because the productive forces developed
by capitalism allow it — although up to now we do it without
conscious social control — but also because it might be necessary.
Civilization is adapted to the Holocenic conditions that prevailed
in the last ten thousand years, and we should be prepared to act to
preserve these conditions that allow human development or mitigate
sudden changes, because they could be challenged not only by human
(fetishized) activity, but also by natural causes, something that has
already occurred many times in natural history (such as in the case of
glacial-interglacial cycles triggered by perturbations in Earth’s orbit,
or the catastrophic extinction of dinosaurs due to a meteor impact).%4
The (fetishized) “invisible hand” and the (fetishized) “Anthropocene”
are two faces of the same coin, of the same unconscious socialization,
and should both be overcome with the communalization of social
activity, that is, the real control of planetary material cycles depends
on conscious social control of world production.

It should be emphasized that what is here criticized as “fetishism”
does not merely describe the imprecise naming of the Anthropocene,
but the form of material interchange itself. And yet what emerges
here is a truly utopian perspective, the promise of the realization of
the Anthropocene, not as an anthropological constant or a “natural”
force, but as a fully historical species-being that consciously controls
and gives form to the material conditions of the planet. If, as the
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young Marx puts it, alienated labor alienates humanity’s species-
being, the liberatory reorganization of social-material interchange
would unleash the species potential that is embedded, though
socially negated, in the Anthropocene.®® Freed from value form
and the instrumental reason that reduces nature to a “substrate of
domination,” geoengineering and advanced technology in general
could be used not only to solve the climate problem, but also, as
Theodor Adorno wrote, to “help nature to open its eyes,” to help it
“on the poor earth to become what perhaps it would like to be.”%®
Advanced forces of production imply that Fourier’s poetic utopian
vision recalled by Walter Benjamin could be materialized:

[C]ooperative labor would increase efficiency to such an extent that
four moons would illuminate the sky at night, the polar ice caps would
recede, seawater would no longer taste salty, and beasts of prey would
do man’s bidding. All this illustrates a kind of labor which, far from
exploiting nature, would help her give birth to the creations that lie

dormant in her womb.®?

Even the elimination of brutality in nature (predation) and the
abolition of slaughterhouses through the production of synthetic
meat seem today within theoretical reach with developments in
“genetic reprogramming” and stem-cell technology. All this goes
beyond the wildest Marcusean utopian dreams.®® Of course, this
requires a social struggle that subverts the production determined by
the valorization of value and frees, first of all, human potential. On the
other hand, with business as usual, we are likely to see our material
future on Earth being determined by the interest rate, emergency
geoengineering, and chance.
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Mapping the Atomic Unconscious: Postcolonial
Capital in Nuclear Glow

Katherine Lawless

During his visit to Hiroshima on May 27, 2016, the first ever to be
made by a sitting U.S. president, Barack Obama claimed that “the
memory of the morning of August 6, 1945, must never fade.” Not
only did he seek to preserve the memory of the dropping of the first
atomic bomb beyond the last voices of the hibakusha, he framed this
call for preservation in moral terms: “The scientific revolution that
led to the splitting of an atom requires a moral revolution as well.”
If his explicit claim is that the role of science in human atrocity can
be mitigated by a renewed moral framework, the implicit message is
that the practice of commemoration provides a symbolic ground for
this renewed morality. Accordingly, the president’s discourse of moral
revolution not only affirms the largely apolitical, ahistorical nature of
global memory culture, which tends to translate historical forms of
exploitation into universal narratives of suffering, but it also obscures
the slow violence of nuclear energy regimes by reducing nuclearity
to the moment of explosion. In seeking to preserve the memory of
atrocity, the moral revolutionary, however unwittingly, preserves the
colonial logic of nuclear energy regimes by transforming the material
exploitations of energy production into the universal grammar of
commemoration.

Against the idealism of the moral revolutionary, I want to
recuperate the material dimensions of cultural memory and suggest
that it might serve a different purpose in the context of postcolonial
capital: to elucidate the materiality of an energy unconscious
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embedded in memory media.” Postcolonial capitalism here signifies
the ways in which immaterial forms of accumulation and material
forms of labour intersect in the colonial landscapes of global memory
culture. My utilization of the term is meant to reflect the complex
ways in which enclosures of knowledge and labor reinforce one
another while contributing to new forms of accumulation through
the aestheticization of colonial capital’s material remains.? In my
elaboration of the atomic unconscious of postcolonial capital, I
adapt Michael Niblett’s question regarding the mapping of energy
regimes in relation to cultural media. Suggesting that patterns of
capital accumulation might be embedded in cultural forms, Niblett
asks: “What happens if we map the flow of energy regime transitions
in relation to cultural manifestations?”4 In other words, what can
specific cultural media (Niblett uses the example of Gothic narratives)
tell us about the flow of energy during the transition between regimes
(for example, from coal to oil)? Following Niblett’s lead regarding this
link between material inputs and symbolic forms, I ask: What happens
if we map the emergence of global memory cultures alongside the
transition to nuclear energy? And, consequently, how does memory
media register not only cultural anxieties about repeating the past
but also the “energy invisibilities” that accompany the emergence of
nuclearity as a “green alternative” to fossil fuels?

I begin by tracing the entwined histories of memory studies and
energy humanities and identify the vital role discourses of rupture
have played in both the preservation of memory and conceptions
of nuclearity. I follow this brief historicization by tracking the
ways in which the energy unconscious works across different
cultural mediums tasked with doing memory work, beginning
with the example of the modern museum. Drawing on the concept
of resource aesthetics, I argue that the atomic unconscious, closely
associated with the history of photography, registers a new regime
of dispossession in the uneven landscapes of postcolonial capitalism
in which commemoration becomes not only an aesthetic practice but
also a cultural resource. Finally, I assert that the materialities at work
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in nuclear photography — including its status as a physical object
that circulates within and through various cultural institutions; its
manifestation as the effect of light on a chemically specific surface; and
its subjection to environmental impacts that result in fading, tearing,
annotating, archiving, destruction — register contradictions between
the brute materiality of nuclear inputs and cultural representations of
nuclearity in the form of an atomic unconscious whose relationship to
memory differs significantly from the carbon unconscious. I conclude
by claiming that memory can serve as a critical methodology for the
energy humanities.

Discourses of Rupture

As emergent disciplines of the atomic age, memory studies and energy
humanities share a common genealogy: both arise from a series of
ruptures — technological, historical, moral — accompanying the
postwar condition. While the origin of global memory culture is
varied, and contested, American historian Jay Winter argues that it
proliferated after World War II due to shifting social and economic
conditions that increased both leisure time and disposable income.®
Despite this socioeconomic basis, memory studies often uses the
atrocities of the Holocaust as a touchstone, a tendency that has been
harshly criticized by Kerwin Lee Klein, who sees the memorial turn
in historical discourse as a form of cultural re-enchantment deriving
from the intersection of the therapeutic and the avant-garde.” As a
result of this re-enchantment, memory is falsely lauded as a site of
emancipation. Memory scholar Andreas Huyssen proffers a similar
critique. In addition to the criticism of Holocaust as touchstone, he
claims that the conception of “history as trauma” that permeates
memory studies does very little to elucidate the political and material
dimensions of cultural memory.® The effect is to reduce memory to
yet another version of identity politics.? Indeed, affirming memory
as the organizing principle of twentieth-century historical study par
excellence, Winter asserts that “the hyphen of identity is strengthened
by commemoration.”’® However, the main difference between
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memory and other expressions of identity is that memory movements
pose a temporal disruption rather than a simple re-signification. This
concept of temporal rupture is central to literary theories of trauma
and memory, which locate emancipatory potential in repressed
counter-narratives that speak back to and against dominant historical
narratives.'" Here, traumatic memory signifies a disruption of the
proper ordering of experience. Representations of historical trauma
stand in for an original encounter, analogically signifying the return
of the repressed, where repressed memory disrupts official historical
narrative.'® Postcolonial scholars, however, have criticized this version
of trauma theory for its colonial constitution: “following feminist
psychologist Laura Brown, they argue that the ‘event’ or ‘accident’-
based model of trauma associated with [Cathy] Caruth assumes
the circumstances of white, Western privilege and distracts from
‘insidious’ forms of trauma that involve everyday, repeated forms
of traumatizing violence, such as sexism, racism and colonialism.”
Put differently, Western trauma theory fails to address the slow
violence of colonial logics, which include forms of sexual and racial
exploitation.#

In nuclear discourse, the emancipatory potential of rupture is
tied to postwar instantiations of the twin movements of human
rights and decolonization. This relationship is best represented in
the work of Gabrielle Hecht, who states: “In the beginning, there
was The Bomb. It ended The War. Splitting the atom ruptured human
history.”” Connecting scientific discovery and morality (albeit very
differently than Obama), she explains that the historical rupture
taking place around the time of detonation was not only scientific
but moral as well; alongside the power of nuclear technology, the
Universal Declaration of Human Rights, in line with movements of
decolonization, promised to emancipate those populations exploited
under colonial rule.’® Mediated by discourses of historical rupture,
however, decolonization did not lead to emancipation; rather, colonial
power was simply reoriented along the lines of the nuclear (colonizer)
and the non-nuclear (colonized).' In a separate article, Hecht departs
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from the usual polarizing categories of nuclear scholarship to examine
the ways in which the intertwining “rupture-talks” of nuclearity and
decolonization play out in the lives of uranium miners in colonial
Africa.'® By making the miners and not technoscientific innovation
the focus, she exposes the “power effects” of nuclear ontologies.
By mapping the reorientation of French colonial power onto the
revolutionary imaginary of nuclear technology, she argues that
discourses of rupture had material effects: “Nuclear and postcolonial
rupture-talk combined in shaping sociotechnical practices, but what
mattered most to [the uranium miners] was how these practices
conjugated colonial power relations into real and imagined futures.”®
What becomes evident in Hecht’s work on nuclear ontologies is the
ways in which the discourses of moral and historical rupture that
underwrite contemporary forms of commemoration eclipse the slow
violence structuring the everyday labor of the uranium miner.
Elsewhere I have argued that memory is implicated in the forms
of exploitation that accompany the new global enclosures; and that
the dispossession of knowledge reinforces material dispossessions.
Sites of memory, in other words, are also sites of enclosure,
operating according to a logic that conceals cycles of accumulation
and dispossession through the preservation of the material remains
of previous stages of accumulation. In this way, enclosures of
knowledge fortify the outward thrust of capitalist expansion. This
relationship is exemplified in popular interpretations of the Harper
government’s actions toward knowledge-producing institutions,
such as the closure of seven of nine Fisheries and Oceans Libraries
whose destruction has been referred to in popular media as both
“libracide” and a “knowledge massacre.” These practices emerge
alongside a cultural paradigm I have named the preservationist
aesthetic, which frames the new global enclosures in moral terms as
sites of historical and cultural preservation and emphasizes memory’s
property form in the post-crisis cultures of late capitalism. It also
places the drive for preservation in the form of collective memory
at the heart of both new forms of enclosure and new practices of
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resistance. Mediated by this ideology, social, political, and economic
exploitation are reframed as aesthetic problems in terms of loss,
erasure, and ruin. Hence, alongside the proliferation of memory
culture we see the corresponding proliferation of aesthetic trends
such as ruin porn. In general, the preservationist aesthetic has a
dual function: on one hand, it recovers and preserves those aspects
of common history under the name of heritage that are threatened
with erasure by the innovations of capitalist production, including
nuclear technology; on the other hand, it produces new spheres of
enclosure by colonizing those spheres previously excluded from the
production process, transforming them into aesthetic experiences. In
short, the preservationist aesthetic is an ideological mechanism for
translating material exploitations into symbolic terms (that is, forms
of extraction into forms of cultural representation). As a result, we are
faced with a paradox: in defending against the threat of erasure, of
“obsolescence and disappearance” that characterizes late capitalism,
preservationist aesthetics contribute to the creation of new spheres of
colonization and enclosure.?® In this way, the forms of representation
specific to this aesthetic regime facilitate neocolonial sensibilities by
mediating capital’s social and material resources.Thus, despite the
mandate to educate, the function of memory museums and similar
memory media is to conciliate and disarm while at the same time
commodifying and incorporating the social and material remains of
previous stages of accumulation.*

Memory media, however, are not only sites of primitive
accumulation but also resource aesthetics across which different
materialities are at work. Outlined by Brent Ryan Bellamy, Michael
O'Driscoll, and Mark Simpson in the introduction to a special issue
of Postmodern Culture, the concept of resource aesthetics provides a
framework for linking modes of exploitation (like uranium extraction)
with modes of representation (Hecht’s concept of rupture-talk, for
example).?? Beginning with the “amnesiac history” of Fort McMurray
as a storage site for radioactive waste, Bellamy et al. define the
resource aesthetic as a site of contradiction between the figural and
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the material that requires a dialectical understanding of the relation
between “the aesthetics of resources” and “the aesthetic as resource.”
Elaborating this constitution, Imre Szeman identifies the dual aspect
of resources, their simultaneous materiality and unrepresentability,
stating: “Resources are material in ways that, in part, evade aesthetics,
evade representation. There’s a double movement in thinking about
aesthetics and resources that I want to keep alive: one in which we
recognize their sheer necessity and blunt reality, and another in
which we try to bring them into representation.” In these terms,
the “blunt reality” of uranium extraction doesn't show up in popular
discourses of nuclearity, which feature The Bomb or forgotten heroes
like the nuclear operator. Hecht, among others, has even suggested
that knowledge of the relationship between uranium extraction
and nuclearity has, in fact, been withheld from uranium miners.>4
Resource aesthetics facilitate this dispossession of knowledge in
support of accumulation practices like uranium extraction.

The Slow Violence of Nuclear Memory

Mediating contradictions between cultural narratives of atrocity
(or accident-based trauma) and the slow violence of exploitation,
memory media are therefore part of an apparatus of erasure that
participates in material forms of dispossession. The modern museum
is a prime example. While museums have long played an important
role in the production of cultural value, contemporary museums
take an active role in this process in the context of late capitalism, as
Rosalind Krauss has shown.? According to Wolfgang Ernst, museums
are “memory-producing machines” that, unlike their historical
predecessor, are “transformers” rather than mere “receptacles.”2® No
longer mere spaces for the sedimentation of historical memory, they
are vehicles through which collective memory as a cultural resource
is both produced and transmitted.?” As cultural transformers, they
are exemplars of a new mode of enclosure that converts the material
remains of previous stages of accumulation into aesthetic objects
under the auspices of cultural preservation. Take the United States



80 Materialism and the Critique of Energy

Holocaust Memorial Museum, for example. As the inaugural memory
museum, it not only helps to elucidate the conversion of mundane
everyday objects into shrines of dispossession, it also serves as a
microcosm of the new experience-based economy in which memory
becomes a cultural resource. According to Alison Landsberg, one of
the most striking exhibits in this museum, which spans three floors
and incorporates both historical artifacts and personal possessions, is
the room on the second floor filled with “survivor shoes.”?® Drawing
on Fredric Jameson’'s comparative analysis of Van Gogh's peasant
shoes and Warhol’s Diamond Dust Shoes, where the latter “embod [ies]
the logic of the commodity” and the former retains a sense of “lived
individuality,” each shoe “bears a trace of the absent body” and in
doing so recreates a “whole missing object world.”?® These “survivor
objects,” in which religious and commodity fetishes seem to merge,
resist the alienating logic of the commodity while contributing to
a fantasy of immediacy in which the mediating object is rendered
invisible.

Despite the resistance to erasure that underwrites memory’s
preservation, the preservationist aesthetic nevertheless participates
in the slow violence of nuclearity by reinforcing a series of elisions,
beginning with the elision of Hiroshima as the origin of global memory
culture.3° Further elisions include: Hiroshima’s overshadowing of
the long-term nuclear testing on the Marshall Islands, which saw
sixty-seven tests over a period of twelve years (and whose explosive
power and radioactive fallout far surpassed that of Hiroshima); the
banalization of petro-crises, such as oil spills, against the atrocities of
nuclear meltdown; an emphasis on atrocities (spills and meltdowns)
that fail to acknowledge the everyday forms of exploitation that
support these wide-scale atrocities. In the nuclear museum, these
elisions take the shape of nuclear exceptionalism, which Hecht
defines as “a technopolitical claim — emerging immediately after
the end of World War II — that there was something radically unique
about nuclear things. From 1945 onward, both cold warriors and their
activist opponents cultivated this nuclear exceptionalism. Atomic
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weapons were portrayed as fundamentally different from any other
human creation.”®' In “Nuclear Ontologies,” Hecht elucidates the
stakes of such exceptionalism in the following way: “Asserting the
ontological distinctiveness of ‘the nuclear’ carrie[s] political, cultural,
and economic stakes amplified by morality-talk, which tend[s] to
boil down to a simple duality: nuclear technology represent([s] either
salvation or depravity.”3* The response to the radical uniqueness of
the destructive capacity of atomic weapons is, of course, the radical
uniqueness of the potential salvation offered by forms of nuclear
energy. However, the other side of this exceptionalism, as she points
out, is the rendering banal of nuclear power, where nuclear power is
represented “not as a life-saving technology for the human race, but as
simply another way to boil water. Radiation [is] just another industrial
risk. Such representations seek to banalize nuclear things.”3 Along
with the sensational discourses of nuclear atrocity, the banalization
of nuclear power serves to elide the slow violence of such energy
regimes, in addition to the reality that other similar energy regimes
(such as coal and oil) perform similar routine elisions through the
polarization of the mundane and the spectacular.34 Put differently,
in the production of nuclear memory, the slow violence of global
energy regimes (which includes both climate change and the new
global enclosures) is eclipsed by the spectacle of nuclear atrocity and
re-presented as the preservation of nuclear memory.

The preservation of nuclear memory then is not a question of
morality but a problem of representation. Linking the erasure of
memory to processes of slow violence, Rob Nixon writes: “In the
long arc between the emergence of slow violence and its delayed
effects, both the causes and the memory of catastrophe readily fade
from view as the causalities incurred typically pass untallied and
unremembered.”?® Slow violence — “a violence that occurs gradually
and out of sight” as opposed to a violence that is “immediate in time”
and “explosive and spectacular in space... erupting into instant
sensational visibility” — is also, then, a form of forgetting.3® For
Nixon, the question becomes one of how to represent this slow
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violence of the everyday that is effaced by the spectacular violence of
atrocity. Accordingly, he asks: “In an age when the media venerate the
spectacular, when public policy is shaped primarily around perceived
immediate need, a central question is strategic and representational:
how can we convert into image and narrative the disasters that are
slow moving and long in the making, disasters that are anonymous
and that star nobody, disasters that are attritional and of indifferent
interest to the sensation-driven technologies of our image-world?”37
In other words, how can we represent the everyday forms of violence
that fail to register as violence without reducing them to spectacle?
In the context of nuclear memory, the question becomes: how can
we represent the everyday violence of nuclearity characterized
by uranium extraction and related forms of exploitation without
reducing them to the spectacular violence of Hiroshima?

The answer lies (at least in part) in Patricia Yaeger’s concept of
the energy unconscious, to which the concept of narrative erasure
is central. Drawing on Jameson’s notion of the political unconscious,
Yaeger defines the energy unconscious as not only a “cultural code
or reality effect” but also a “field of force” whose causality lies
elsewhere and shows up as an “energy invisibilit[y]” that constitutes
a “particular kind of erasure.”3® Building on Yaeger’s definition,
Brent Ryan Bellamy describes it as a “structuring presence” that
lies “outside the narrative” of energy; in Vivasvan Soni’s words,
an “unsignifying opacity,” which Szeman describes further as an
“incapacity to name the social, political and cultural significance of
energy.”3? As sites of accumulation, memory media are also registers
of the energy unconscious, which take different forms in different
media tasked with the work of remembering. Literary critic Stephanie
LeMenager, for example, describes the energy unconscious of oil
literature as a form of “embodied memory and habitus for modern
humans, insofar as everyday events such as driving or feeling the
summer heat of asphalt on the soles of one’s feet are incorporating
practices, in Paul Connerton’s term for the repeated performances
that become encoded in the body.”4° Following Marshall McLuhan's
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description of “infrastructure as media,” she argues further that
infrastructure as embodied memory is also “a meeting point of
ecology and history.”#' Bob Johnson makes a similar claim regarding
petroculture’s embodied memory in his work on the role of fossil
fuels in the production of American culture, arguing that forms of
cultural production featuring carbon derivatives not only structure
both an experience and understanding of the world, but also the
ways in which the suppression of carbon dependency drives its
reappearance as embodied memory.#* In LeMenager’s and Johnson's
treatments, embodied memory signifies the return of a repressed
energy infrastructure.

A Methodology of Exposure

The materialities at work in nuclear photography which register
contradictions between the brute inputs of nuclear fallout and
cultural representations of nuclearity — highlighted, for example, by
the “atomic shadows” left by exposure to nuclear fallout — constitute
an energy unconscious that looks quite different from that of carbon.
The atomic unconscious that emerges in nuclear photography is less
structural and more iconic, less embodied and more diffuse, relating
to questions of visibility, invisibility, and exposure rather than habitus
or embodiment.?3 Barbara Marcon, for example, talks about “atomic
shadows” as a form of testimony; Ned O’Gorman and Kevin Hamilton
refer to Atomic Age aesthetics as a “performance of collective
memory” in which the forgotten origins of nuclear hegemony are
buried within a cultural icon; and Lippit refers to the x-ray as “a kind
of living remnant, a phantom subject” that “retains the dimension
and shape of its object while rendering its inside.”44 What each of
these characterizations has in common is the “problem of exposure,”
which elin o’'Hara slavik argues is central to both photography and
the history of the atomic age.4> Nicole Shukin affirms this historical
interdependency, stating that “in both their means and their ends
photography and nuclear science share a history as well as material
resources and techniques, particularly ‘exposure’ of bodies to light,
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either in the form of visible or invisible rays.”4® Accordingly, as Thomas
Pringle suggests, this allows photography to serve as a material index
or “early variety of Geiger counter” that “repurpose[es] aesthetics into
a functional diagnostic tool for the general barometry of light.”47 slavik,
and other theorist-practitioners of nuclear photography, utilize this
methodology of exposure to “make visible the unseen, to reveal what
is denied and hidden.”

What, exactly, does this methodology, which is so intimately
connected to discourses of rupture, promise to reveal? In trauma
theory, it promises, of course, to reveal repressed memories, which
contribute to the broader cultural movement toward the re-valuing
of forgotten histories. In the context of nuclearity, however, it
promises to reveal the persistent materiality of nuclear exposure.
Following the dialectic of the resource aesthetic, it takes two related
forms: one material, the other figural. In the former constitution,
the methodology of exposure reveals the material exposure of the
photograph to the invisible rays of nuclear energy. In the latter, it
emerges in conjunction with discourses of testimony and witnessing
that render nuclear photographs, in Yaelle S. Amir’s words, “material
witness|[es] to the effects of nuclear energy.”#° In her curatorial
statement, Amir describes the material persistence of nuclear traces
in the following way: “The exhibition Reactive Matters explores the
ways in which nuclear energy permeates our surroundings — its
presence lingers in the soil we tread, the water we consume, and
the roads we often travel.” While this statement sounds similar to
LeMenager’s description of oil infrastructure as embodied memory,
there is a clear distinction between the constitution of the carbon
unconscious and that of the atomic. Instead of registering as a
performance encoded in the body, atomic infrastructure registers as
alienated memory through which the remains of nuclear disaster are
animated as material witnesses. Fetishized, these material witnesses
perform a double elision: first, they stand in as substitutes for the
living witness, the hibakusha; second, as substitutes for the social
relations of spectacular violence, they elide the social relations of
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slow violence underwrite the spectacle of atrocity.

This brief account of the relationship between nuclear memory
and postcolonial capital demonstrates that memory is not just an
object of analysis; it is also a methodology of exposure that promises
to reveal the materiality of the energy unconscious at work within
and across memory media. In elaborating its usefulness as a critical
methodology for the energy humanities,  have demonstrated at least
three things: (1) by placing the entwined histories of memory and
energy alongside one another, with particular attention to the nuclear,
I have demonstrated how each corresponds to colonial discourses of
rupture; (2) by framing memory media (such as nuclear photography)
as resource aesthetics, I have posited memory as both an aesthetic
practice and a cultural resource that is embedded within cycles of
accumulation, as well as a form of materiality and a mode of figuration
where the former is eclipsed by the latter; and, finally, (3) by positing
memory as a site of dispossession, I have suggested that the analysis
of various memory media might help to track different expressions
of the energy unconscious, which registers, in the case of the atomic
unconscious, not only the energy invisibilities that accompany the
transition to nuclearity but also the forgotten materiality of nuclear
memory itself. Without such a materialist perspective, we are left
with the false radiance of a moral revolution whose advocates sit on
the winning side of nuclear history and whose discourses serve the
interests of postcolonial capital.
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Work or Energy or Work/Energy? On the Limits to
Capitalist Accumulation

George Caffentzis

Introduction: The Limits to Growth Paradigm

Will capitalism end in the coming decades? What are the material
conditions for its end? What, if anything, can slow the juggernaut
of capitalist accumulation and then stop it? These questions have
perturbed historical materialists since Marx and Engels wrote the
Communist Manifesto. Since the crisis that began in earnest in 2008,
they have left the strictly Marxist parochial political environs,
becoming the veritable “talk of the town.”

Historically there have been two kinds of answers to these
questions. One approach takes the internal contradictions of
capitalism — especially the tendency of the falling rate of profit
brought about by the increasing organic composition of capital — to
be the key to an answer. The other approach takes the intensity of
class struggle as its starting point. It is a class struggle generated by
the combination of the inequality of social wealth and a proletariat
increasingly sophisticated and trained in cooperation and militancy
by the development of large-scale industry. Historical materialism
has tacked from one side to the other, sometimes attempting to bring
them together. Michael Hardt and Antonio Negri, for instance, use
a combination of both explanations. In their account, “immaterial
workers” bring “cognitive capitalism” to its conclusion, which is a
historically specific development from the picture of industrial
capitalism and its “material workers” (to coin a phrase).! Of course,
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“the end of capitalism” does not necessarily equate with the
coming of a revolution that will bring about a new, morally, and
ecologically superior form of production that is not based on capitalist
accumulation. After all, the end of capitalism could just as easily lead
to “the common ruin of the contending classes” as Marx and Engels
noted long ago.?

Since the 1960s, literature has developed arguing that capitalism
will end neither because of its internal contradictions nor because
of working-class revolt. Rather, some argue that its end will have a
natural twist. According to this view, Mother Nature has been stingy
with capitalists. She did not leave them enough easily accessible fossil
fuelsin the cupboard of the planet’s crust. Some predict that the rising
cost of production will constrict output to a crawl when the discovered
stocks of fossil fuels have peaked.Other theorists make “parallel”
claims (on the basis of a somewhat different and more elaborate
model) which anticipate not just a peaking of fossil fuel production
but a total depletion of available fossil fuels.? The corollary of these
views is that the physical or monetary exhaustion of these resources
will destroy accumulated wealth and the capitalist mode of production
with it. These allied socio-geological claims are often popularly
called the peak oil hypothesis and the Limits to Growth hypothesis
respectively. They are very attractive to many anti-capitalists because
they seem to provide an objective limit to capitalism’s expansion. God
might not be on the anti-capitalists’ side, from this perspective, but
Mother Nature is!

In this essay I analyze these hypotheses and find them problematic
based upon an “energy fetishism” that attributes value creation to
processes outside the ambit of human work. In a previous essay, I
offer a critique of the peak oil theory supporters.# So, in this one I
will concentrate on the Limits to Growth argument. There have been
many presentations of the limit to growth hypothesis. In particular,
I take Saral Sarkar as the primary spokesperson of this position. I
do this because Sarkar has presented a straight-forward Limits
to Growth argument based on the role of increasing entropy in
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limiting not only capitalism but any industrial society. He is to my
mind the most logically precise proponent of the Limits to Growth
view. Thus my argument begins with an exposition of Sarkar’s core
argument in Eco-Socialism or Eco-Capitalism? (1999) and The Crises of
Capitalism (2012) — two clear sighted books that reject the apocalyptic
hyperbole of many in the peak oil and “Limits to Growth” camps.®
Then, I turn to a critique of Sarkar’s account of energy, labor, and the
ends of capitalism.® His is a wise voice addressing the anti-capitalist
movement. Let us listen.

Peak Oil and Limits to Growth

In hislatest work especially, Sarkar concludes that we are in the midst
of a crisis of capitalism, instead of another crisis in capitalism. For
Sarkar, this crisis is wholly other than the one plaguing the financial
system:

A defective mechanism can be both patched up and repaired (which
process has already been started), but an ineluctably eroding
foundation cannot. As long as the foundation can remain strong, the
system can remain alive. The foundation of today’s capitalism is its

material resource base. And this base is eroding fast and irreparably.”

Put simply, in Sarkar’s analysis the base and superstructure of modern
capitalism is not the economic and the cultural, but is rather the
material world itself and the economic system that depends upon
it. Sarkar argues that the fundamental source of labor productivity
in all ages (from the Stone Age to the Bronze Age to the Industrial
Revolution) is energy. At first it was derived from human bodily and
animal power, then from wind and water, then from the burning
of wood, then coal, and then oil and gas combustion. He concludes
his chronology with what he calls our contemporary Industrial
Civilization: “its enormous labor productivity, and its prosperity
are mainly based on fossil energy sources.”® But though they have
supported this superstructure, fossilized energy resources “are a once
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only gift of nature. They are exhaustible. Their stock is continually
diminishing.” This key insight of the Limits to Growth Hypothesis
hasbrought about a paradigm-shift in anti-capitalists’ understanding
of capitalism.

In Sarkar’s eyes, this paradigm shift condemns all social theories
that ignore it to irrelevance. For example, he criticizes Marx’s labor
theory of value (LTV) for taking human labor as the sole determinant
of the value of a commodity. He retorts that there are two value
producing areas that Marxists have ignored to their peril. First,
natural conditions like the weather affect the socially necessary
abstract labor time required to produce a commodity. Second, the
scientific and technological knowledge produced by people who do
not labor is crucial to the production of a commodity.'® In fact, he
seems to find human labor a negligible part of the value created in
capitalism. Consequently, he arrives at the political conclusion that
the refusal of labor does not disrupt the value accumulating process.

Worth noting up front, however, is that his understanding of
surplus value differs from a Marxist take on the subject. In Sarkar’s
account, surplus value has three sources: (1) easily exploitable natural
resources; (2) the ability of nature to absorb human-made pollution
(“sinks”); and (3) scientific and technological developments that
increase labor productivity and increase the quantity of new useful
products.” There is no mention of the labor process at all in Sarkar’s
analysis of the sources of the surplus.

For Sarkar, since capitalism depends on an eco-surplus for its
profits and accumulation, its three sources already name the Limits
to Growth: (1) the exhaustion of natural sources of energy, especially
oil and gas; (2) rising toxicity in the form of poor soil, smog, and so
on when natural “sinks” begin to fail; and, finally on the question
of energy, (3) we have reached an entropic limit and no scientific
or technological breakthroughs can overcome the loss of the fossil-
energy resource base. The optimism attached to renewables is
therefore preempted in this model. He argues that there is much
flawed optimism about renewable technology from those who cannot
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distinguish between technical feasibility and economic viability."> All
three limits lead to capitalism’s destruction, in Sarkar’s theory, and
they are already far advanced. However, in Sarkar’s schema there isa
process that seems to be irrelevant to the end of capitalism, the labor
process, for there is again no mention of the labor process or, more
precisely, the refusal to labor, in Sarkar’s account of the reduction
of surplus.

The first two blockages to surplus are obvious enough and have
been documented extensively, but the third depends upon a more
elaborate argument since it seems to be violating Karl Popper’s maxim:
“if there is such a thing as growing human knowledge, then we cannot
anticipate today what we shall know only tomorrow.” (Though
Popper was, of course, an archenemy of historical materialism, his
maxim does have a point. We should never be afraid of learning from
our enemies what could be used for our struggle!) In particular, how
can we know today that there will never be a scientific breakthrough
that devised an inexpensive and environmentally safe process to
create useful energy on a large scale using a relatively cheap common
substance like tap water?'4

Sarkar’s violation of Popper’s maxim is based on Nicholas Georgescu-
Roegan’s efforts to apply the Second Law of Thermodynamics to the
whole economic process. Georgescu-Roegan argues: (1) both energy
and matter come in two states: available and unavailable; (2) in an
isolated (closed) system, available energy and matter gets continuously
and irreversibly transformed into unavailable energy and matter; (3)
the only source of energy on the planet that is not facing continual
degradation is sunlight, but the problem with using sunlight directly
as a source of energy is that, in Sarkar’s words, “it reaches us ina very
high entropy state... its energy density is very low. It is therefore not
readily available for most purposes of industrial production, which
require high temperatures or electric power,” and, therefore, (4) the
probability that an economically viable substitute for fossil fuels will
be found is negligible.> A corollary to this conclusion is that since
capitalism depends upon the energy created by the combustion of
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carbon fuels and the stock of these fuels is rapidly diminishing,
industrial capitalism will come to an end (though what will follow is
an open question). In other words, Sarkar assures us that there will
be no “energy transition” in the twenty-first century of the sort that
went from water, wind, and animal power to carbon-based, fossil-fuel
power in the late eighteenth and early nineteenth centuries.

Sarkar presents a wonderfully clear critique of Marxist theories of
capitalist crisis as well as a well-argued explanation of why this crisis
is a crisis of capitalism. In fact, his critique of Marxism, especially of
the LTV, is essential to his explanation. I am, however, at odds with
both his critique as well as his explanation. In my view as a historical
materialist, Sarkar’s Limits to Growth misses a crucial element in any
account of the end of capitalism, since his dismissal of the importance
of labor for the reproduction and accumulation of capital misses,
too, the importance of its refusal for the dis-accumulation and
eventual abolition of capital. I appreciate the frustration evoked in
anti-capitalist writing when assessing the record of working class
struggle with its divisions, retreats and frequent racist, sexist and
anti-ecological accommodations with capital. But working-class
struggle against exploitation, not the diminishing stocks of oil and
gas, is the only definitive logical limit to capitalist accumulation,
“subjective” though it may be, asI argue below.’® First, however, I will
deal with Sarkar’s rejection of labor as the primary source of value.

A Critique of Sarkar’s Argument against Marx

Sarkar’s critique of Marx’s LTV has two elements: (1) natural conditions
like rainfall, climate, and weather can have a visible and profound
effect on the value of an agricultural commodity — for example, “[t]he
value (i.e. exchange value) of wheat is, in this case, partly determined
by nature”; (2) scientific and technological knowledge congealed in
machines increases the labor productivity and hence affects the value
of commodities that are in the production process; but scientific and
technical knowledge is not produced through labor: “[i]t is not correct
to subsume the activities of scientists, inventors and developers under
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the general category of labor.””” Let me take each in turn.

First, I should point out that Marx recognizes the importance of
nature in in the production of commodities from the first chapter of
Capital I

When man engages in production, he can only proceed as nature does
herself, i.e., he can only change the form of the materials. Furthermore,
even in this work of modification he is constantly helped by natural
forces. Labour is therefore not the only source of material wealth, i.e.,
of the use-values it produces... As William Petty says, labour is the
father of material wealth, the earth is its mother.'8

But material wealth is not value. Value is not a material thing, nor
even a relation among material things. Rather, it is a social form that
can be represented — unlike something like natural wealth, which
is more like an environmental condition of possibility rather than an
exchangeable quantity — and needs a socially determined equivalent
of time to circulate as value. Thus, though more rainfall might affect
the amount of socially necessary labor time for the production of a
pound of wheat, the rainfall does not create the value of that pound of
wheat. In other words, capitalism in its appearance as a commodity-
exchanging society is extremely “humanistic” in the sense that its
major concern is to expand its control of human life as much as possible
in order to channel that life into exploitable labor. Capitalism requires
avalue-creation process that must be reproducible and whose results
can be accumulated. The idea that you could accumulate the natural
wealth of rainfall, and that you could in turn toss the accumulated
wealth of rainfall into a market where it could magically yield more
of itself without further accumulated rainfall, makes no sense. And
the reason it makes no sense is because the version of value we are
speaking about with natural wealth is use value, and not exchange
value, since it is useful for the human labor that is employed by capital,
but could never itself circulate as exchange value, let alone beget more
of itself in the style of M-C-M'. One must be careful, in other words,
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not to commit a “naturalistic fallacy” in considering value to be on
par with the natural, for though a use value (a food that tastes sweet)
might be analyzed chemically, value cannot be analyzed chemically.
I fear, however, that Sarkar does commit that fallacy. For it is not that
nature isn't useful, in Marx’s estimation; it is just that it doesn't create
values. Capital literally has a “lust for labor” (which can also be called
a “lust for value”).’® We can see that lust animated recently in the
mobilization of nearly a billion Chinese and Indian workers to become
part of the global working class in a period where many were arguing
we were on the verge of a “post-industrial era,” when workers are
supposed to be superfluous for capitalism!

Sarkar’s second objection to Marx’s LTV is that scientists and
technological inventors are “not workers in the Marxian sense,” but
they are crucial to the increase of labor productivity. Marx definitely
was aware of the importance of science and technology for the
increasing productivity of labor, and he definitely appreciated the
difference in the productivity of an hour of labor in a modern shoe
factory versus the productivity of an hour of labor in an early modern
shoe workshop.?® Be that as it may, scientists and technological
innovators hired by corporations today are skilled workers who apply
their knowledge and capacities to satisfy the requirements of the
company (for example, Claude Shannon, the innovator of Information
Theory, worked for Bell Labs, and his theoretical labors were part of
his job).

We now have a large category of workers who are involved in
“knowledge production and communication” from schoolteachers to
computer programmers to movie actors to shoe designers. They might
be “immaterial workers,” in the terminology of theorists of “cognitive
capitalism,” but they operate as workers in the past did. They must
negotiate labor contracts, meet deadlines, and confront real bosses
and are under the same pressure to increase productivity as industrial
workers in manufacturing economies. Almost any contemporary
production process is a complex one, with many different concrete
forms of labor of a variety of skill levels, but every level requires
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human intellectual and disciplinary capacities in abundance and
the result of the work of the shoe designer is factored into the social
necessary labor time required to produce the shoe. Sarkar seems
to think that a decisive argument for his view is that the work of
immaterial workers gets paid even “for their fruitless activities” and
their payment “comes from the results of the labor of the rest of the
work of the corporation.”® But this situation is not unique for so-
called “immaterial workers.” (For a critique of this term see my book,
In Letters of Blood and Fire.>?) After all, even on an assembly line a
worker is paid when the quality control check at the end of the line
rejects a certain percentage of the products s/he worked on. Who pays
for the “fruitless activity”? In most cases the payment comes from
the results of the labor of the rest of the work of the corporation.
This is especially true in product liability law where the corporation
is responsible for damages caused by defective products it sells, not
the workers who produced them.

The fundamental point I want to make here is that the LTV has
political importance, but also explains logical inconsistencies in
the physiocratic and classical value theories Sarkar inadvertently
reproduces for the contemporary era. If labor was not central in
the creation of the surplus value, then capital would be anxious to
shrink both the quantity and quality of the class of workers, but that
is not happening in the twenty-first century. On the contrary, billions
are being added to the working class and on all levels of skills (from
agricultural workers to nuclear scientists). The capitalists seem even
more concerned about locating reserves of “low entropic” workers
(to mix categories!) than in finding oil and gas deposits. For example,
between 1990 and 2014 the labor force participation in BRICS countries
— Brazil, Russia, India, China, and South Africa — increased from
1115 million to 1510 million, roughly a 35 percent increase.?® Moreover,
the powers of science and technological innovators have been largely
incorporated into the capitalist assembly line.
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Critique of the Notion of the Natural Limits of Capitalism

The power of Sarkar’s Limits to Growth deduction of the end of
capitalism is that it claims to find natural limits to capitalism in the
material resource base of industrial capitalism. According to Sarkar,
as the stock of easily available petroleum and natural gas becomes
exhausted, the whole superstructure of production, circulation, and
consumption called capitalism is mortally threatened, since collective
capitalists do not have any alternative but to burn its material base
up in smoke. This process will lead to a continuous contraction of
capitalism until it faces its doom. Indeed, Sarkar argues that the
present crisis is an anticipation of the final shrinkage of the resource
base.?4

Though elegant, I find Sarkar’s explanation of the crisis
problematic for a number of reasons. First, his theoretical dismissal
(and consequent empirical neglect) of what is central to capitalism
and its opponents: labor and its refusal. Sarkar is not alone with this
attitude to labor, of course. Most Limits to Growth proponents shift
the political focus from class relations to the limits of nature. Thus,
in a period of intense workers’ resistance to capitalism in France,
the United States as well as in the colonized world in the early 1970s,
there was an increased study of the Limits to Growth and the threats
to affluence arising literally from nature. The mathematical models of
Jay Forrester and the Club of Rome had the resource-hungry economy
machine driving straight into the brick wall of Not Enough (exactly
the opposite of the Zapatistas’ “Ya Basta!”) that had nothing to do
with class struggle.?® According to them, there was simply not enough
oil, not enough natural gas, not enough uranium, not enough coal,
and even not enough air to keep up the pace of post-WWII capitalist
growth, so they suggested a steady-state form of capitalism. Sarkar,
of course, has no interest in reforming capitalism, steady-state or not
(as was the political intent of the members of the Club of Rome) since
he concludes that an eco-socialist government would be a way to at
least ameliorate the harsh conditions that will follow the collapse of
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capitalism due to the exhaustion of the energy resources that is now
becoming evident. All of this sounds more or less palatable from the
standpoint of environmental politics, except for a key feature of the
entire economic structure Sarkar is interested in theorizing the ends
to: the social and energic content of surplus value upon which growth
is categorically, logically, and historically built upon.

My first retort is that capitalism in its history has had a number
of energetic resource bases and, in fact, it began in the sixteenth and
seventeenth centuries with a “solar” base (wind, water, wood, animal,
and human power). The conquest of the Americas, the formation of
the global market, the creation of the banking system, the expansion
of the slave trade, and the enclosures of the European commons were
all realized without heat engines and their material fuel basis (coal,
oil, and gas). This original period of accumulation was followed by a
capitalism with other energy resource bases. Roughly we call them by
their substance names: from coal to petroleum and natural gas to, in
some places like France, nuclear power. Two things should be pointed
out about these bases: (1) much more than energy was required for
production, for it required quite different kinds of proletarians to
become creators of surplus value; and (2) the basic components of
capitalism were not changed in going from one energy base to another.
I will elaborate on both points.

A. Proletarians and Energy: Work/Energy

A proletarian on a ship driven by oarsmen, by sails, by coal, by oil, or
by a nuclear reactor is not the same proletarian as the one rowing,
rigging, firing, stoking, or monitoring. A different set of rules apply to
exploit their labor and a different logic of refusal applies to different
forms of motive power. So, for example, an enslaved proletarian is
hardly a crewman that would be appropriate to a nuclear submarine
or to a space colony (for the latter, see “Mormons in Space,” an essay
coauthored by Silvia Federici and myself).2® Similarly, an assembly
line staffed by artisans would be problematic as well. This connection
between workers and the technological means of production
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was understood by the political economists of the eighteenth and
nineteenth century like Adam Smith and John Stuart Mill whose
critique of slavery was based on its inefficiency, for no reasonable
capitalist would want to have slaves tending machines that cost many
times the slaves’ value. In other words, slave production could only
be compatible with the lowest technological level because the slave
could be expected to “labor as little as possible” and be “inefficient
and unproductive” respectively.?” So whenever there is a change in
the energy resource base of capitalism, there is a necessary change
in the social character of the proletariat that will make the new base
productive of surplus-value. What is crucial for capitalism, then, is
neither work nor energy alone, but work/energy, that is, the ratio
between the amount of work that creates surplus-value and the
quantity of enegy produced by the resource base.?®

The chain of causation also goes the other way. For changes in
the work/energy ratio are caused by proletarian action. As Timothy
Mitchell has powerfully argued and documented, the reason why
there was a shift from coal to oil was not due to the superiority of the
latter substance for industrial production, but it was because miners
and their strikes began to pose a serious challenge not only to their
immediate bosses, but to the entire capitalist system by creating a
new level of class power:

Workers were gradually connected together not so much by the weak
ties of a class culture, collective ideology or political organisation,
but by the increasing and highly concentrated quantities of carbon
energy they mined, loaded, carried, stoked and put to work.... More
than a mere social movement, this socio-technical agency was put to
work for a series of democratic claims whose gradual implementation

radically reduced the precariousness of life in industrial societies.>?

The move to oil was an attempt by capital to find an energy resource
base that was able to undermine this power of the working class in
the coal circuit. Many features of oil provided much more control over
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The ability to weaken the labour force by dividing it into separate
racial groups, with managers, skilled workers and unskilled workers
housed and treated separately, reflected the different distribution of
oil production across the world compared to coal, and its development
after rather than before the rise of moden industry.3°

This analysis is an example of why it is important to understand
the class dynamics that motivate many of the energy resource base
transitions, for they are not determined by questions of scarcity
and energy density, as the Limits to Growth theorists would have us
believe today.

B. Capital’s Historical Consistency

Throughout these many work/energy transitions since the
sixteenth century, capitalist accumulation continued unabated. This
demonstrates that the basic categories needed to constitute a capitalist
society are not determined by the energy resource bases of the day.
Profit, wage, rent, interest, value, surplus value, constant capital, and
so on do not require a particular technology with an accompanying
energy resource base. This is not to say that “anything goes,” or that,
for example, capitalism can point-for-point “return to a solar past,”
since capitalism at its dawn confronted a world population the fraction
of the present size and a circulation process operating at a fraction
of the present speed. But these differences do not affect the fact that
capitalism is a very old social system that has been able to launch and
survive many energy resource transitions due, in part, to the inability
of its oppositions to generate the social power necessary to overthrow
it. Though the energy resource bases can change, what is crucial is
that there will always be workers who have no direct access to the
means of subsistence and production whose work can be exploited
and turned into the many forms of revenue: profit, interest, and rent.
As long as these workers are willing to accept a much lower energy
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density in the means of production (that is, a return to an archaic
technological level), then it is possible for capitalism to continue
the accumulation process, for what is accumulated is not energy,
but work. Will they? This is not clear, but there are indications of
the terrain of struggle to come is the refusal of “extractivism” — the
doctrine that roots economies on the extraction and export of natural
resources — especially by Indigenous people in Latin America.3"

To go further into my critique of Sarkar’s view of the determining
character of the energy resource base, it is worthwhile asking the
naive question: for what purpose is this energy resource base being
used? In most cases energy’s major purpose is to power machines
(from trucks and tractors to electric power plants). So this brings us
to the machine and to another naive question: for what purpose is the
machine to be used in capitalist society? Machines are certainly not
introduced in order to reduce the pain and danger of the labor process.
On the contrary, they are introduced to increase the profitability of
the capitalists who own them via the productivity of the workers
they exploit. More to the point, machines are themselves not simply
accumulated energy from fossil fuels, but are rather the products of
past labor — dead labor, in the historical materialist idiom — full
of an accreted form of human labor waiting to be employed by new
living labor. Machines, Marx reminds us, don't wake up and decide
to go to work of their own accord. The key issue for the individual
capitalistis that s/he purchases a machine to use in the production of
a commodity in order to keep up with the competition. But that does
not answer the question; it simply defers it to the initial adopters of
the machine in question who did not have competitive pressures to
motivate the change. The key view that opens up the possibility of an
answer is that machines are instruments in class struggle, since the
boss can threaten to replace workers who are successful in increasing
wages, reducing the workday and making claims on the productive
apparatus. Of course, the substitution is also mathematical. For the
cost of the machine (with its energy costs and its depreciation) must
be less than the “savings” in the wages and other costs connected with
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workers’ struggles (e.g., sabotage).
There are additional attributes of machines that are useful in the
class struggle, as Renfrew Christie pointed out many years ago:

Dead labor in the shape of machinery has another advantage over
living labor. It does not talk back. It does not go on strike. It does
not steal. It does not resist the designs of capitalists.... Capitalists,
therefore, use the disciplines and skills of machines as substitutes
for the withdrawable skills and calculated indisciplines of their class

enemies, the workers.3?

This connection between work and energy was well known to Marx
and it helped structure Capital Vol I. For it is no accident that Part
4, “The Production of Relative Surplus-Value,” which is comprised
largely of a discussion of the role of machines in capitalism is followed
by Chapter 11 on the successful struggle to reduce the working day. For
the more effective the class struggle is at the point of production, the
greater is the tendency of capital to increase mechanization and hence
there is an increased need for power generated by energy resources.
And here we can see that this energy resource base is crucial in
replacing labor power (if it is full of struggle) and intensifying its
exploitation.

Let us examine the relation between energy needs and class
struggle in a schematic way by assuming that the sum value of the
totality of commodities (T) is constituted by constant capital (C), value
of labor power (V) and the surplus-value (S) (T=C+V+S) and the rate of
profit of the whole system is S/V+C. A successful class struggle is one
thatincreases the value of labor power and reduces the rate of profit.
How can the capitalists react to increase the rate of profit? One answer
is: to increase C in order to reduce the required number of workers
and their wages (the wage bill, as it was known in nineteenth-century
political economy) V, and also increasing S. In general, therefore a
response to increased and successful class struggle is via an increase
in mechanization and hence power requirements. Indeed, one might
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say that in a capitalist society increased class struggle would tend
to accelerate the use of energy resource base. Consequently, as long
as the struggle is kept under control, the drive to increase the pace
of mechanization is reduced and hence the need for more energy
is reduced. This is the capitalists’ version of conservation! But the
struggle that escapes control (increasing V and decreasing S) and
successfully resists the substitution by machines (keeps C level) is the
workers’ ecological path away from capitalism. No wonder why there
has been “a struggle between worker and machine”! As the Luddites
taught Marx, “The instrument of labor strikes down the workers.”3
This struggle not only puts a brake on the accumulation process but,
in the tradition of historical materialism, is the only formal path to
anti-capitalist transition.

What does this excursus into capitalist mathematics mean
for the Limits to Growth? It demonstrates that class struggle has
a profound effect on the use of energy in capitalism. It is only the
“subjective” aspect of the work process that is a limit to capitalism,
not the “natural” aspect (which at first glance to the Limits to Growth
supporters appears to be the decisive factor). The problem with this
subjectivity is that it does not have clear limits! How much working
class “patience” can capitalists count on? This is a quantity (like future
knowledge) that cannot be known in the same way that the amount
of petroleum in a given volume of subsoil. Thus, a drama is proposed
by this way of formulating the question of the end of capitalism.
For it is perfectly possible for the wage and working conditions of
workers to shrink to unprecedented levels without bringing about a
revolutionary response. Indeed, we are seeing such a development in
Greece right now where more than a century of struggles to guarantee
a less precarious life to the working class has evaporated without a
fundamental break with the system (yet). Consequently, the Limits to
Growth response to the end of capitalism seems to avoid dealing with
the decisive question: when (if ever) will class struggle reach a point
of refusal in the face of deteriorating natural conditions?

One way to answer this question is to examine it historically. In this
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article I will examine only one case — that of Nazi Germany — but it
embodied an extreme case of ecological breakdown. It faced a classic
“energy crisis,” its cities became ecological hells, and it had revived
the slave mode of production. The German working class in 1945 was
definitely a prime candidate of one that had been pushed to the limits.

Case Study of the Limit to the Limits to Growth: Nazi
Germany

Berlin... has great hopes for these secret weapons as well as the
productive capacity of Dora. Upper Nazi circles think the rockets can
and should lead to a redressing of the military situation. In a sense,
then, the slaves of Dora have become the potential saviors of Hitler’s
Third Reich! — Yves Beon, a slave on Planet Dora34

In order to best understand my critique of Sarkar’s explanation and
my insistence on the subjective limit of capitalism it is worthwhile
to look at the experience of Nazi-ruled Germany during World War
Il as an “extreme case” that proves the norm. When we examine this
experience we see that the so-called natural, ecological, and resource
limits that the Nazi regime faced were not final determinants of its
end. Rather we see the subjective limits presented by workers are the
primary ones.

For example, ecological limits are not given. The question, “how
much ecological degradation would the working class of the planet
accept before revolting against the agent of this degradation?”
cannot be answered with any definitive certainty. Using the standard
parameters like air quality, German cities like Dresden in World War
II experienced a level of ecological degradation at an unprecedented
pace under the British and U.S. bombing campaigns; however this
degradation did not lead to the mass exodus of the German citizenry
from the Nazi regime. Let us remember that the level and pace of the
ecological degradation in Dresden during World War II was much
more severe than the climate changes that are being predicted by the
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projectors of climate change for Dresden in the near future. Afterall,
the firebombing of Dresden (and the major cities of Japan) increased
the average temperatures in the city into a realm far beyond the heat
projections for cities of the north of the Tropic of Cancer.

The record of the population of Nazi Germany under bombardment
puts the issue of limits into focus. The assumption of the Allied
military planners was that the massive bombing campaign would
lead to an equally massive defection from the regime. However,
both the British and the U.S. Bombing Surveys noted that though
the campaign clearly had an effect on morale, it did not lead to the
insurrectionary consequences they wanted to instigate with the
firebombing of Dresden and other cities to “dehouse and demoralize”!
It shows us that there is no inevitability that can be deduced from
ecological conditions, especially extreme and rapid changes. After
all, as mentioned above, modern war is an ecological catastrophe.
On the one side, in the midst of llied bombing, German industrial
production (defined both in terms of military hardware and the
profits of companies like Daimler-Benz) increased. On the other hand,
Germany faced a dramatically reduced material base, especially with
the defeat at Stalingrad (which was the main obstacle to the Nazi
march on the Baku oil fields). In effect, Nazi Germany was suffering
a classical “energy crisis.”

Paradoxically, the Nazis made up for this lack of a material energy
base in two ways. One by looking to the past and the other by looking
to the future:

As for the past, the Nazis introduced slave labor instead of bringing
German women into the factories. For as Bernard Bellon notes,
“keeping women in the home was also intended to prevent the kind
of social unrest which led to the revolution of November 9, 1918, and
the ‘stab in the back’ of conservative and Nazi legends.”3®

The Nazis also experimented with violating the advice of Adam
Smith and John Stuart Mill in their desire to test the extreme limits
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of capitalism when the Nazi regime put slave workers to the job of
assembling high-tech V-2 rockets between 1943 and early 1945 in
mine tunnels near Nordhausen. For though the ceiling of the cavern
where the rockets were produced was lined with the hanging bodies of
recalitrant slaves, still, as Smith and Mill predicted, the missiles were
sabotaged, many of them landing harmlessly in fields and seas miles
away from their targets. Approximately 6,000 people were killed by
the V-2s, while more than 12,000 slave laborers died in the production
of 3,000 V-2 missles. Thus the V-2 was one of the first weapons in
history where more people were killed in its production than by its
use. Thousands of these slaves died of exhaustion and disease, but
350 were hung (including 200 who were explicitly executed for acts
of sabotage). As Michael Neufeld writes in his Introduction to Yves
Beon's Planet Dora:

Sabotage naturally remained a centeral concern, the usual punishment
was a gruesomely slow hanging on the roll call square.... [S]abotage...

had some indeterminate but significant effect on missile quality.36

This situation confronted the Nazis with the problematic produced by
mixing a slave mode of production with a high organic composition
industry. In the interest of keeping production going:

[T]he preservation of the prisoner workforce became a higher priority,
as many now possessed semiskilled training in various assembly line
jobs. The Mittelwerk company made limited efforts to improve clothing
and good rations, and [chief engineer] Rudolph was involved in the
creation of a premium wage system that allowed some prisoners to
earn prison scrip that could be used to buy a few extras at a canteen.3”

The correlations between organic composition of a branch of industry
and the composition of the working class involved in that industry,
however, is not fixed.

As for the future, the Nazis deployed an extensive use of coal
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liquification that would turn coal (mined in a more traditional manner
by the use of slave labor) into liquid fuel for internal combustion
engines. This is a technology that is still being explored in our day. And
many like Sarkar would point to its thermodynamic inefficiency, since
it takes an enormous amount of energy to transform hydrocarbons in
solid form into carbohydrates in liquid form. But for the Nazi regime,
it was efficient on another dimension, the polemodynamic (literally,
“the war force”) dimension. For in the “blitz” strategy, speed was
essential, with tanks and fighter-bombers being its prime movers
(and both demanded liquid fuel).

In both these cases, the limits of the process of accumulation the
Nazi regime instituted (which included the revival of slave labor
in Europe and the deployment of the most advanced technological
means to produce fuel for its war machines) were not determined
by the natural environment, but rather by subjective limits (to use a
short-hand term). Of course, the Nazi regime did not last for its much-
trumpeted millennium-long existence; it only existed for twelve
years. But did it inevitably have to fail? That is not clear to me now,
and it was certainly not clear to most people then. There were limits
to both the “patience” of the German citizenry and the divisions of
the slaves among them, but what they were is a mystery since, though
courageous, the number and effectiveness of collective slave and
citizen revolts in Germany against the regime were not sufficient to
overturn it. That required the combined military forces of the United
States, the Soviet Union, and the United Kingdom to literally occupy
the country (unlike the denouement of World WarI).

Defenders of the limit to growth hypothesis like Sarkar might
object that the Nazi regime was not a “normal” capitalist regime and
the war made extreme its already deviant non-capitalist tendencies.
But the Nazis were intent to preserve and expand the reach of the
fundamental structures of modern capitalism around the world, just
as long as it was German capital that took the best plums. For example,
Daimler-Benz built a good portion of the V-2 rocket for the German
military for a profit. Moreover, if a large military industry disqualified
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a country from joining the ranks of capitalist states, then the United
States would be the first to be ousted. The whole point of this short
reminiscence of Nazi Germany, however, is to show that energy and
ecological crises of the most devastating sort alone will not directly
lead to the abandoning of a socioeconomic system like capitalism
unless there is an alternative available and a political force united
enough and massive enough to achieve it.

Conclusion: Refusing the Bargain of Green Capital

In conclusion, I find Saral Sarkar’s defense of the Limits to Growth
paradigm explanation a major challenge to Marxist conceptions of
the limit to capitalism, but ultimately it is problematic. Let us review
anumber of reasons for such a conclusion.

First, the only limit of capitalism arises from a subjective form
of energy — work — that intrinsically is open to refusal and, via
its negative capacity, creates value.3® It is value that capitalists
accumulate; not material use values.

Second, there have been many changes in the energy bases of the
capitalist mode of production without a change to the fundamental,
categorical structure of capitalism. There is no reason to see the
present energy and ecological state as more threatening to the
continuation of capitalism than previous transitions, for there is still
an enormous pool of labor power available for exploitation, certainly
more than in all the history of capitalism.

Third, capitalists are willing to unleash enormous destruction to
preserve their system of accumulation and class power as has been
demonstrated time and again in the last century. But they speak in
shrouded words. Think of the messages sent in the language of the
nuclear bombs exploded in Hiroshima and Nagasaki and the hundreds
of “tests” of nuclear bombs, both atmospheric and subterranean, that
were meant to remind the world population of capital’s power.

The capitalist class appears to hold the world hostage. Unclear,
however, is whether the average rate of profit will be increased by
investing in reversing climate change and preventing the complete
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depletion of carbon-based natural resources or by sustaining energy
intensive growth that has defined capitalism since the industrial
revolution. In “climate summits” the Green faction of capital, at
least, looks to the world working class and asks of it whether a deal
is possible: “Are you willing to buy our ‘stranded asset,” oil in the soil,
to the tune of tens of trillions of dollars and so face a long period of
a sort of indentured servitude-with-increased work and decreased
wages? In other words, do you agree to satisfy our need for surplus
value in exchange for us doing what is necessary to ‘save the planet’?”
A revolutionary retort to this “deal” will not be provided by those
who depend upon nature’s limits, but by those who organize to refuse
capital’s blackmail.
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Crisis, Energy, and the Value Form of Gender:
Towards a Gender-Sensitive Materialist
Understanding of Society-Nature Relations

Elmar Flatschart

What is the relevance of a gendered perspective on crisis developments
located at the intersection of nature and society? How does energy
matter for such a perspective? Critics and theorists typically approach
society-nature relations from a strictly economic perspective. This
approach tends to situate the subjectivity that appropriates nature
as masculine. Uncovering the gendered character of nature relations
involves a critique of this form of reductionism and the development
of a perspective that incorporates gender as a value relation. From
the standpoint of gender, we will be better suited to explain the
core mechanisms of society-nature relations, and to reconstruct the
conceptual and material conditions of today’s overlapping crises of
labor, capital, and energy. The type of matrix my claim is meant to
test will revise the core conceptual commitments that drive theories
of economic and environmental crisis. By understanding gender
as a value relation to nature, rather than an attitude towards or
essence extracted from nature, I show that critiques of so-called
anthropocentric (or anthropocenic) history appear to be only partially
capable of overcoming the primary social contradictions that lead
to our current impasse. Moreover, they seem much less capable of
mediating the energy content of capital, let alone the value form of
gender.

Conceptually, I build on a materialist framework that retains
arguments about the real character of nature relations, but
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significantly expand its scope by turning to approaches developed
in Marxist feminism and the Frankfurt School tradition. I thereby
introduce scholarship from the German debate that has hitherto not
been (sufficiently) received in the Anglophone debate. In the first
part, I take the categorical critique of mainstream economic theory
as my point of departure. I propose to expand the scope of economic
contradictions towards an integral and ultimately more substantial
perspective that historicizes the economy. This approach unveils a
distinctive conceptualization of the relations to nature that take the
form of “second nature,” which both obscures nature and produces
it anew in a doubly social manner. Consequently, these relations of
second nature can only be grasped in terms of a “negative ontology,” a
condition that has to be critiqued for its dominating character. Such a
venture is closely linked to Marxian critique of political economy. New
readings of Marx’s economy-critical work, as they have flourished
in the German debate since the 1970s, contributed significantly to
an understanding of abstract domination that is buttressed by the
economic forms we find in value-form analysis. Combining these
readings with a perspective on nature relations paves the way for an
understanding of crisis beyond the economical and unveils how the
latter is itself the outcome of what I call the fetishized materiality of
modernity.

The crisis inside the fetishized materiality of modern relations
to nature is the main topic of the second part of this essay, starting
with the contradiction of use and exchange value. Here we shall
see that the modulation of use and exchange value constitutes the
foundational mechanism behind the relations of natural and social
matter, and I shall show how its dialectical logic can itself be in a
state of crisis. Against “externalist” ecological and eco-Marxist takes
on this issue, which restrict crisis to pure material determinations,
I advance a categorical critique following the theorem of societal
nature relations (GNV), which differentiates between “first nature”
(passively constituted, apparently “pre-given”) and “second nature.”™
I will furthermore show that capitalist nature relations are facilitated
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by a specific energic system that combines the abstract human energy
represented in abstract labor and fossil energy in a fetishized energic
fix. I expand the argument and show how crisis is internal to the
social forms of value, money, and capital and their mediation by the
predominant energic system. We cannot discern a distinct causal
basis for either economic or ecological crisis phenomena as it is the
dialectic of both sides that matters ultimately for the processing decay
we call crisis, and this dialectic requires a take on energy relations.
I eventually draw on the work of the German Marxist Robert Kurz
and conclude that an understanding of crisis that scrutinizes the
development of the energic fix that characterizes capitalism is
essential for critical theory.

In the third part, I introduce the gender-critical approach of this
paper. This section departs from the above-developed perspective of
a Marxist take on GNV. I argue that the radical categorical critique
of GNV ultimately remains economicist and androcentric. The
apparently neutral and closed logic of production requires a mode
of reproduction that is not wholly immanent as it builds on a (first)
nature that is never represented as such, but only as “the Other.”
A dialectical approach thus has to theoretically account for the
(historical) grounds of this process of abjection or Othering. The key
to this is the uncovering of a male bias in the economic that can be
structurally related to the character of its materiality: modern GNV
boasts a binary gendered hierarchy in fetishized second nature in
which male aspects are attributed to the social and cultural side and
female aspects are Othered as pertaining to nature.

I propose a twofold itinerary to address energy as key materialist
category: the patriarchal, androcentric, and sexist model of the
Othering of feminized (first) nature should be problematized by
means of a deconstructive critique. However, we must not remain
there; the deconstructive take on the Other has to be adjoined with a
reconstructive mode of critique. I then connect whatI call the energic
fix to a “male” rationale of production and this gendered energic
system relates to a feminized reproductive side, which is linked to first
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nature. The dialectic at work is chiefly hierarchical, gendered, and
depends on the differentiation between a “closed” synchronic matrix
of second-order forms, which are chiefly found in the economic and
diachronic ruptures of this matrix. This dialectic is aligned with the
production and reproduction of the GNV and expresses the energic
mediation and its fix. The work of Roswitha Scholz provides a strong
foundation for my endeavors to approach energy and gender. Her
theorem of value-dissociation develops a promising version of an
integral gendered dialectical approach and can fruitfully be expanded
so as to tackle problems of crisis, energy, and the value form of gender.

GNV — A Critical Materialist Perspective

The financial and consequently world economic crisis that started in
2007 has profoundly reshaped the social sciences. Not only are studies
on the origins and pathways of crisis phenomena becoming more and
more prominent, but we are also witnessing a more general change of
perspective. This change is reflected in concrete research agendas, for
example, the renewed interest in questions of material reproduction
as in the debate on care economy? and in abstract trends, like the rise
of a new materialism that is currently shaking epistemological debates
in fields that were formerly dominated by poststructuralist thought.3

All this new social scientific thought has however had surprisingly
little effect on orthodox economic theory, just as crisis itself does not
seem to have spurred significant controversy in what pass as theories
of crisis. After all, economics seems to remain a self-referential science
that is not capable of two operations crucial for every science related
to humanity — reflecting on itself and relating to its social subject
matter. As it has been argued by critical scholars, economics does in
fact not deal with “real economy” as it is produced and reproduced
by human beings, but resorts to mathematical sophistries coupled
with a formalist dogmatism when it comes to questions of historical
foundations of its models.*

What it most clearly lacks is a deliberate take on both aspects that
define the economy and matter most in times of crises — the social and
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the substantial dimension of the reproduction of the human species.
I would argue that the methodological individualism of orthodox
economics remains pivotal to its critical incapacity. If we want to
counter these “fairy tales of the market” in order to ask the question
that really matters — what is done by whom in which way? — we
must look for a completely different framework, a new approach that
understands the material and social content of what economists take
as self-explanatory categories.?

Such a venture includes a deconstructive and a reconstructive take on
the subject matter. As Marx argued, the materialist mode of inquiry
should both encompass a critical reference to customary notions of
(political) economy, thus yielding a categorical critique and providing
abetter, critical understanding of the actual social reality or, as Marx
put it, “produce at once an exposé and, by the same token, a critique
of the system.”® Reading Marx’s Critique of Political Economy in this
vein — and not just as another theory of economics — leads in a
new direction of categorical critique. At its heart is the dialectical
relationship of the subject of change and the subjective factor in
relation to its objective foundations and its objective factor. As such,
this perspective finds but its origins in Marx’s own work and has since
been elaborated in new directions.

One of the most important elaborations, which also informed a
wide range of philosophical and scientific studies, is the Frankfurt
School tradition of Critical Theory. But it is not its most renowned
protagonists like Theodor W. Adorno, Max Horkheimer, or Herbert
Marcuse that have contributed most to the questions at hand; it
is the late Alfred Schmidt — assistant of Adorno and professor of
philosophy in Frankfurt — who offers a critical starting point. In his
foundational work The Concept of Nature in Marx, Schmidt develops
an understanding of the modern metabolism of society and nature
that led to the theory of GNV.” GNV has been discussed mostly with
respect to socio-ecological questions, but its perspective is more
general in outlook and in actual fact should be understood as the most
basic answer to the abovementioned twofold reformulation of the
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economic question.® GNV critiques the economy by embedding it in
abroader understanding of how society and nature are interrelating
and is thereby showing the historically specific character of modern
economic categories.

In Schmidt’s account, the interrelation of society and nature in
modern capitalism establishes a peculiar materiality, which he terms
pseudophysis:®

The “materialist” character of Marxist theory does not amount to a
confession of the incurable primacy of the economy, that anti-human
abstraction achieved by the real situation. It is rather an attempt to
direct men’s attention towards the ghostly internal logic of their own
conditions, towards this pseudophysis that makes them commodities
and at the same time provides the ideology according to which they

are already in control of their own destinies.'®

At the heart of this notion, we find a deconstructive approach to
economy as a category — its separation into an abstracted sphere
with its own “laws” that are beyond human intervention is turned
into an appearance. Following Hegel’s terminology, but putting it in
a critical materialist framework, Schmidt argues that “first nature”
and the genuinely capitalist second nature fall apart." They separate
in an oppressing way, conflating social and natural history without
people’s knowledge and control thus establishing a false identity of
nature and society.” The highly distanced “natural laws” of economics
are thus understood as pertaining to a “natural history” that is to be
overcome in order to establish a free society.'® The ideological realm
of “necessities” that is so dominant in economic thinking and the
economy itself thus can be subverted if we look at the origins of a
society that produced these necessities in the first place. They then
appear as doubly historical categories — once as a principal historical
constitution and once as a specific ramification of modern society’s
second nature. This does however not mean that one should be so naive
as to believe that a genealogical deconstruction by means of ideology
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critique would make the second nature of capitalist GNV obsolete. To
the contrary, they are shaped in the form of a very durable, fetishized
materiality — a pseudophysis apparent in the commodity form, which
inseparably welds exchange and use value in an objectivity that (in
this historic formation) is as real to people as the external natural
world around us is.

The demi-reality of capitalist nature relations thus has to be
grasped by means of a negative ontology, in which the negative has
a dual meaning: meta-theoretically it stands for the fact that reality
is not sufficiently graspable in a formal (positive) methodology; and
normatively it indicates the fact that humans cannot directly access
their own social structures.* It is the mode of meditation (Vermittlung)
that matters, and hence — in the last instance — society’s role in
shaping itself and nature.

The critique of this mode of mediation goes in line with Marx’s
critique of (economic) fetishism, which he developed in Capital. It
is already in the first section of volume one that he uncovers the
fetishism of commodities as he reveals their “mystical character,”
which encompasses the twisted form of men’s relation to nature via
labor. In abstract labor, social interaction with nature appears not as
such, but only via exchange of commodities in the economic sphere
(the market).” In turn, value — a genuinely social quality — appears
to stem from this economic domain, hence seems to be already
“inside” the commodities — natural and naturalized things — in the
first place. In fact, commodities do have their own “quasi-social” life
— second nature — while relations between men are naturalized.
On the genuinely human, social side, (abstract) labor is exemplary
for the way activities are conducted in capitalism — their actual and
purported determination go astray, forming a dialectical contradiction
processing through time and space and alienating people.

Understood this way, a critique of energy as a social relation to
nature begins to take shape. Although Marx hardly ever mentions
energy in Capital, this does not mean that it is not there. The concept
of abstract labor has two sides, one related to nature as an externality,
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the other internal to the (social) second nature of capital. Abstract
labor produces both a use value and an exchange value. In fact both
are conjoined in reality and only theoretical analysis can distinguish
between the concrete aspects of labor and labor’s value abstraction.
The mediation that links the internality of social forms to the
externality of substance, second nature to first nature, is neither
the specific value-abstraction nor the fact that something useful or
physical is produced; it is the energic dimension of abstract labor as
a totality category: the concept of abstract labor in Marx does not
ultimately make sense in the singular, but only as a universal category
that relates to total capital as the “automatic subject” that propels
GNV. Capitalism collectivizes labor although it privatizes the labor
relation. The character of labor as a social form is different from the
other peculiar social forms (such as value, money, capital) that build
upon it because it is all about the exhaustion of human energy, yet not
in any concrete, but in an abstract way. The abstract “expenditure
of human brains, nerves, and muscles” establishes the fetishized
metabolic fusion represented by second nature.!® Abstract labor as a
totality-category is necessary to understand how societal synthesis
(and consequently nature relations) is established.

Expanding on Marx, I suggest that much closer attention should be
paid to the character of abstract human energy. The form of the labor
abstraction is one determined by capital, namely, the tautological
self-perpetuation of surplus value production. M-C-M' — money that
accumulates — is nothing but the peculiar fusion of qualitative and
quantitative aspects. Capital is an entity and, at the same time, only a
quantity of something else (money); it is a relation and the relation of
relations. As such, Capital is akin to energy. Energy is the name that
we give to the capacity to perform work, but it is also intimately tied
to (physical) entities facilitating this capacity. Energy has relational
and thing-like qualities and thus matters for the way we approach
nature qualitatively and quantitatively. The connection between
social and natural determinations of energy matters for every society-
nature relation: energy is not only natural; it is a social relation, as the
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emerging energy humanities tell us.”” The capitalist form of GNV is
however unique as it produces a quasi-natural fetishized energic fix that
deprives human energy of its social character once it is homogenized
under the imperatives of value and ultimately capital. This energic
fix constitutes the materiality of GNV as it mediates the relation of
substance and form in terms of capital’s teleology, the qualitative-
quantitative self-propulsion of the fetishized system we live in.

It is more than a historical coincidence that the energic fix
we find in capital manifests in the fossil energy system that drove
capitalism from the beginning — the very character of the value
form of energy requires a spatiotemporal determination that has
hitherto only been provided by fossil energy sources. Only fossil
energy is able to compress time and space in a way compatible with
the (technologically advanced) exertion of abstract human energy
via abstract labor and it is amongst the few forms of energy that is
perfectly suited to “outsource” ecological costs, so as to increase the
immediate performance in value-production. Modern GNV cannot be
imagined without fossil energy; but the latter can only be meaningfully
understood ifitis also seen as a social relation, that is, one that has its
roots in abstract labor as abstract exhaustion of energy. Abstract labor
and fossil energy conjoin in the broader society-nature relations and it
seems nearly impossible to disentangle them, but this does not mean
that the relation is static or ahistorical. It can change from the inside.

GNV and crisis

In light of the above developed, crisis manifests not only in the
“economic” or “financial” sphere, but must be rooted in a crisis of
societal materiality as such. In order to get there, I want to pinpoint
the oppressive character of the economic forms that are manifest
in their second nature character. For this purpose, it is necessary
to acknowledge that fetishized relations (as evidenced in economic
categories) are not forming mutually homologous relations, but
always imply an unequal, hierarchical split. Society — the sphere of
second nature — is the dominant engine of social mediation, premised
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under capital on a universal mode of domination of nature and
natural substantiality. The capitalist value abstraction as “automatic
subject” approaches and (co-)constitutes first nature as the Other.
Eventually, capitalism is all about the production of surplus value,
hence also “surplus materiality” in terms of an extended perpetuation
of (qualitative and quantitative aspects of) the energic fix. Christoph
Gorg, a scholar who heavily draws on Schmidt and the Frankfurt
School tradition, formulates the problem as follows:

In Capitalism, mankind has not yet reached its potential to design
and control its societal and natural relations, it exists in detached
[verselbststindigt] relations, which confront mankind as “second
nature.” The specific purpose of these detached capitalist production
is however not the production of use values, but the production of
surplus value. The specific determination of aims ultimately defines
the process of appropriation of its inherent “natural substance”

[Naturstoff]: the relations of production dominate the nature relations.'8

Relations of production dominate nature relations — this means that
economic categories as well as real economic development are not
only indifferent towards natural necessities, but indeed form a
closed system, a synchronic matrix that reverberates in the perfect
mathematical models of neoclassical economics but also materially
manifests itself in the real world. As a universal model, it knows
neither error nor crisis. If we understand how this demi-reality of
a synchronic, error-free universality is only real as it stems from
the fetishized realm of second nature, it becomes evident that this
apparent universality is always a ruptured one, as there exist various
issues that are Othered and exempted — first and foremost nature
and substantiality proper.

This “Othered” first nature could be interpreted in line of a simple
“nature-kicks-back argument,” an ecological critique of capitalism
and natural limits. In fact, there always is some truth to this kind of
externalist critique, as it has for example been formulated by German
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eco-Marxists like Elmar Altvater.' But as we have seen, substantiality
is — pivotally evidenced by the economical category use value —
never accessible as such in modernity, since it is intrinsically related
to the exchange-value form, which is dominating it. This tension
between use and exchange value, which expresses and instantaneously
obscures itself in the “actually existing” incarnation of value, money,
must be seen as the deep core of all economic crises.?® Both the
exchange of goods on the market (in Marx’s terms “circulation”)
and their production thus aim at the ever-increasing generation of
value, hence money that moves perpetually in the form of capital. As
such, the system is autopoietic and knows no external restraints or
ends. Nonetheless, behind this seemingly synchronic, closed system
of capital circuits, we find a hidden subtext that is only accessible if
we understand that the economic sphere is truly an outcome of the
materiality of nature-relations — one that abstracts from the real
relationality and conjures it away in fetishized second nature, thereby
ignoring the substantiality of the use-value side.

To carry the categorical critique of economy to its end then
means that we have to understand that economic crises have their
origin in the historical development of the contradiction of use and
exchange value, which never expresses itself as such, but only via
the “synchronic” realm of value and the ultimately prevailing form
of money. The synchronicity of value is concealing the diachronic
character of first-nature determinations, which are mediated by the
capitalist “energic fix.” Even the apparently most contingent crisis-
borne events — financial meltdowns and more general ruptures
in what Marx called “fictitious capital” — do relate to the specific
materiality that capital produces in relation to nature.*' As such,
crisis is a feature of the synchronic core of capitalism. The most basic
crisis phenomenon — the chance that a produced use value does not
manage to “attach” itself to an exchange value on the market, hence
a commodity remaining unsold — has been prevalent throughout
capitalism’s history. But this basic understanding of crisis is not all. As
capitalism is a historically developing system, the contradiction and its
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material basis do not remain the same. Even though the phenomenal
appearance seems to be unchanged, its dialectical core can change
as relations of production and productive forces alter the nature
relations and their energic mediation. Behind the “usual” cyclical
bursts of overproduction-driven crises and their connection to the
generation of unbacked fictitious capital, there is a more substantial
reason for crisis. This cause can be located in the contradictory
relation of substance and form that only manifests itself in a crisis of
money, a development that has been grasped by the German theorist
Robert Kurz as the continuous growth of “money without value.”**
Itis not possible to develop the whole depth of Kurz’s argument in
just a few words, butIshall try to delineate aspects that are of interest
for a critical take on GNV. It is perhaps best to start with the theme
of substantiality or materiality. Following a materialist framework,
authors like Robert Kurz have argued — in line with the above-
developed Frankfurt School lineage — that the “real-abstract” source
of capital — money — increasingly loses its basis in value-substance.
Value-substance, the form-determined exhaustion of human labor,
requires a foundation in nature via the energic mediation. If the
“mass” of use value doesn’t correspond with the mass of exchange
value, the contradictory energic mediation between substance and
form, nature and society becomes more and more strained.?3 Due to
fetishism, this contradiction does not become manifest immediately
or as such, but only via a representation that is mainly visible inside
the really existing (second-nature) form, money. A development in
the substantial and social domains obfuscates its specific relation:
the increasing productivity — as evident in scientific and technic
potentialities — yields a vast stock of produced raw materials that
doesn’t correspond with the human energy exhaustion in the specific
capitalist (second-nature) form, that is, abstract labor and the value
produced by it.>* With respect to a value perspective — and this is the
(only) one that ultimately receives social validity — Kurz argues the
finitude of this contradictory development has to be acknowledged:
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This contradictory development is only graspable from the perspective
of value, which is situated solely on the level of societal totality and
can only be ascertained by critical theory. This perspective, which is
not accessible to agents in their everyday practice, constitutes the
objective and elementary self-contradiction of the “automatic subject,”
which must by necessity of its blind dynamic historically culminate.
This means that surplus value cannot grow “infinitely” on the level of
societal totality (and the category is only valid on this level), while only
problems of the “realisation” of value come to matter; to the contrary,
the long-term historic result of the capitalist dynamic is the erosion
of value as such and thus a drying up of surplus value production in

absolute quantity.?

Now if the basis of value production in the exhaustion of abstract
human energy “melts away,” this leads to a friction in the money
form on a societal level — the actually existing mass of value does not
correspond with the mass of value substance. This misrepresentation
of forms leads inter alia to the meltdowns at the stock exchange,
where money as fictitious capital “devaluates.” The problem cannot
be solved by devaluations, as its core mechanisms are not to be
found in the strictly economic sphere but relate to GNV. Hence, the
societal-substantial potentials and their capitalist formal confines
are not corresponding anymore, while the energic fix in mediation
of substance and forms disintegrates too. This incoherence “inside”
the dialectical energic mediation is hard to grasp as such, butitcanbe
approached via its substantial and social consequences. Detrimental
effects of the fossil determination of the energy fix are very obvious
— climate change, for one, but also price volatility across energy,
capital, and commodity markets. Yet it is the form that matters. Crisis-
induced social phenomena are more multifarious as they are mediated
by the complex social forms and their proper logic. Many social crisis
phenomena can be understood as indicators of the social energic limits
to further development if the above thesis of the fetishized energic
fix is accepted. The value form is losing its energic momentum and
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thereby obstructs even the limited potentials that are offered by the
capitalist GNV. If abstract labor as substance of value is the necessary
(but not sufficient) basis of social synthesis, its energic crisis must
be accompanied by crisis phenomena outside of the economy. There
is no immanent solution to this “entropy of crisis”; a change in social
relations as such is necessary if anti-crisis measures are to be more
than ephemeral containment measures.

It should be evident by now that this change cannot only be
economic in the strict sense; it has to be wider in scope. I will now
suggest that an understanding of the gendered character of GNV, and
by extension the diremption of energy as force of production from
gender as force of social reproduction is necessary in order to see that
the crisis affects society as a whole and not just the economic sphere.

The Gendered Subtext of GNV

In order to approach the deeply gendered subtext of GNV, we must
return to the above-developed characteristics of its materialist
theorization. In my critique of economical categories, I problematized
the synchronic character of the approach inasmuch as it produced the
impression of a closed system. As I have shown, materialist critique
proves that the synchrony in theory represents a misled picture of
the historical development of nature relations. So far, its critique
is a purely negative one and therefore thoroughly focused on the
encountered economic categories. While this theoretical procedure
is not wrong, as it uncovers the force of fetishism surrounding its
subject matter, it can merely indicate that the universalist framework
is insufficient for a comprehensive understanding of reality. It
can however not be shown why this is the case. In its theoretical
modus operandi, much of materialist theory by necessity clings to a
categorical understanding that even in its critique reproduces the
implicit functionality of thought systems which represent a societal
reality that actually yields this functionality as a contradiction in the
first place. This does not mean that such critique is mistaken in itself
— to some degree, a materialist approach cannot but relate to a reality
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that manifestly produces these kinds of universalist frameworks.
There are however two problems, if materialist critique remains purely
negative in this sense.

(1) Critique’s immanence vs. its normativity

If critique were purely negative, hence solely (immanently) referring
to the subject matter’s functionality, it would not be able to defend its
own normative impetus (as critique). One could for example argue
that fetishism is good because it takes responsibility away from people
and establishes a functioning system.

(2) Critique’s particularity vs. universality

If the mechanism of Othering of all aspects outside the universal
functional (economic) system is thus only implicitly uncovered (as a
product of the immanent critique) and not explicitly framed as such,
the historical critique of the oppressive character remains opaque.
If all kinds of things remain exempt from the theoretical core and if
there is no way to give meaning to the “logic” of exemption, then its
simple recognition does not tell us very much.

Both problems are obviously interrelated — the normative
momentum is deduced from the (critical) understanding of the specific
oppressive character of the relations that are critiqued. Materialist
critique however asks for the (dialectical) “logic” that determines the
connection of both sides. A powerful thesis to understand the specific
oppressive character of modern GNV is to see them as expressions
of a patriarchal rationale. Understanding the dialectics of critique
through a gender-critical framework not only means that gender
is considered as just another “issue.” It helps us to denominate the
apparently contingent diachronic breaches in the synchronic field of
social relations — the Other, that which remains exempt from the
“closed” system we find in economic forms, is then not only just an-
other issue. By unraveling its gendered determination, the Other’s
implicit character as just a “subtext” can be turned into an explicit
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problem.

A good starting point for such a venture is the debate around
female reproductive activities. This debate was pursued mainly
among Marxist feminists beginning in the late 1960s and focused on
the question if and to what degree “domestic labor,” as it was called,
made its way into the value form male counterparts were struggling
over in the factory. It uncovered how the particular female character
of reproductive activities was crucial for defining those activities as
it explained their categorical and real subordination.

When women remain outside social production, that is, outside
the socially organized productive cycle, they are also outside social
productivity. The role of women... has always been seen as that of
a psychologically subordinated person who, except where she is
marginally employed outside the home, is outside production; she is

essentially a supplier of a series of use-values in the home.2°

Female contributions to economic activities — or, taking it one step
further, their critical contextualization in terms of GNV — has seldom
been held in high esteem both in the public debate and its critical
Marxists counterparts. Mariarosa Dalla Costa, Selma James, Silvia
Federici, and others consequently argued for a more gender-sensitive
approach that tried to give the family as a mainly feminized domain
of reproduction a larger role in materialist critique. Others have
argued against this and held that it is exactly the patriarchal nature of
capitalism that yields the stark separation, hence the unproductivity
of female domestic work.?” Here is not the place to follow all the
intricacies of this controversy, but what remains important is the
use-value orientation that Dalla Costa mentioned: namely, that women
are thought to be “closer to nature” not only qua childbearing and
the purportedly natural role in family that goes with that, but also
through the gendered concept of use-value orientation in economics
in general.?® The character of so-called feminine attributes like
sensuality, unintermediateness, genuineness, and immediate utility
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are specifically ascribed to use-value dimensions. They are sometimes
ideologically praised as “non-identical” and “essential” residuum of
emancipation.?® But these are different ascriptions then those we
usually find in capitalism, where (any) use value is just the bearer
of exchange value. It is only in the last-instance that use value as
immediate consumption is ultimately falling out of the capitalist
realm — but even here it is associated with female activities in the
family.3° This is also where immediacy and apparently direct contact
to the natural are situated most strikingly — the private domain of the
family operates as the Othered opposite to all public enterprise and
the role of women as “natural inhabitants” of this domain is clearly
assigned.3

The argument is not that this kind of use-value orientation in
the private domain is completely outside of GNV. To the contrary,
capitalist relations co-produce this patriarchal domain. As pertaining
to the logic of modern fetishist forms, the naturalization relevant
in the private, “female” domain and hence the attributes assigned
to women qua allegedly “natural” and “biological” necessities are
historically produced. This did not happen by mere volition or direct
(patriarchal) institutionalizations of power, but as a consequence
of the “doubly historic” second nature of a universalizing system
that needs to relinquish everything natural — the closed economic
world — just in order to secretly project it onto something that is
completely Othered, outside the box, and apparently not of relevance
for the second-nature sociality proper. The naturalizations that have
ever since permeated the rise of “enlightened modernity” are thus
ultimately co-functional products of modernity’s nature relations: as
the dialectic of substance and form can only process in the second-
nature domain, it is dependent on constantly emitting motives of
“false nature” that serve as the substantial basis for abstract universal
forms. This model can be traced back to a patriarchal basis that was
however thoroughly transformed in modernity — patriarchy and
abstract domination (qua capital) have been conjoined in a binary
logic that is starkly hierarchical and thus constantly producing
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master-slave-type dialectics as they have initially and brilliantly
been uncovered by Simone de Beauvoir.3*> Naturalizations are not
limited to gender-issues in the strict sense, though it may be argued
that they originated from the above developed separation of labor
and the concomitant constitution of nature in the early phase of
capitalist-patriarchal evolution.?3 The “other Others” that matter so
much when it comes to an assessment of the oppressive character of
modernity are thus not reducible to gendered oppression, but they
have a common basis in the patriarchal model of GNV as they yield a
symbolic yet real core of hierarchical power-relations.

Looking at energic mediation, this can symbolically be framed as
the domination of an abstract energy system over contextualized
and reflexive (“renewable”) energy relations that exhibit a non- or
less contradictory society-nature relation. The currently prevailing
dialectics of energy parallel the dialectics of productive (abstract) labor
and reproductive activities, just as the symbolical representations of
production are masculinized and those of reproduction feminized.
This means that the energic mediation at the core of GNV is itself
gendered — the fetishized energic fix that combines fossil energy
and abstract human energy is symbolically “male” as it pertains to a
patriarchal way of appropriating and creating nature. This energic
regime produces a universalizing matrix that is at the same time
nature-blind and producing nature. It appears “neutral” — hardly
anyone considers gendering energy as such — but is not neutral, if
we accept that energy relations are always constitutively social. I want
to argue that energy relations, nature relations and value relations
are only possible if we see behind the capitalist abstractions that
obscure the substantial symbolic determination of these naturalized
categories.

I am convinced that such an endeavor can only prevail if the
patriarchal dimension of society-nature relations in general and
energy relations in particular is highlighted. The character of the
dialectical argument changes once we incorporate the substantial
gendered determination into our critique. This means acknowledging
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that neutrality is actually male and everything female is Othered. The
universalist capitalist subsumption of first nature in second nature
can only prevail if is accompanied by an Othering/Othered patriarchal
naturalizing mode of dissociation. Society-nature relations represent
neither a monist fusion nor a “neutral” dialectical duality; they form
a hierarchical dialectic in which a universal (male, second-nature,
capitalist) side subsumes the Other. This Other is pivotally (first)
“nature.” The patriarchal energy fix that mediates energy relations
is related to this dialectic; in fact, energy is a way to express this
hierarchical dialectic that, in its processing, must relate to first nature
but ultimately “ends” with second nature.

First nature is not neutral or a-social; it was originally produced
in early modernity as something at odds with culture/society. In
this phase, (white, western) men and the “male” symbolic logic they
represent are developing on the basis of their opposition to everything
female that has consequentially been naturalized.3* Thus, I hesitate
to connect the primordially gendered and patriarchal character of
modern domination to sexual difference as such. Rather, I argue, it
was construed as a “functional” part of society-nature relations. In
order to grasp the character of the kind of functionality at stake, it
must be acknowledged that it can only be (totally) understood when
its symbolic subtext is highlighted. The modern development of
patriarchal relations — which indeed completely altered the meaning
of “patriarchy,” as it was subordinated to the apparently “neutral”
abstract domination of value — has a beginning that corresponds
with capitalist “primitive accumulation,” as Silvia Federici showed so
impressively in her study of early modern ideologies and subjugating
practices.?> Abstract (capitalist) and concrete (patriarchal) domination
have been intricately conjoined in a system that on a less general,
subjective level yields so many ideologies and exclusions that at times,
it seems as if there is no cohesive logic. On the most abstract level
of the functionality of modern GNV, we have to assume reciprocity
between capitalist and patriarchal logics, as it is the only relation that
can ultimately explain the dialectical character of the materiality
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with which we are confronted. The principle of domination between
abstraction and reciprocal (false) concretion is thus to be conceived of
as a ubiquitous gendered symbolic imaginary and it is grounded in the
relation of first and second nature still prevailing in modern society.

What does this mean for the critical assessment of GNV? Following
amaterialist perspective, we must differentiate between two different
modes of critique: (1) A deconstructive critique that directs itself
against the naturalizations of and ideological ascriptions to women/
the female. (2) A reconstructive critique that depicts the specific
functionality that the Other plays in relation to the universal one.
Both issues are certainly interrelated and on a very general level. It
can however be legitimate to split them apart in order to focus on one
issue. The first critique is not new — it has been frequently employed
since the rise of theoretical feminism and is a hallmark of current
poststructuralist approaches. Thus I will move on to the second.

A first step for any reconstructive critique must be the reassessment
of nature as something produced and already encountered. In this, the
female (as prototypical Other of the universal male) is connected toa
(partly imagined/socially constituted) first nature, that is the ostensibly
“static” basis for the “male dynamic” attributed to the universalizing
system of (second nature) functionality and subjugation of nature.3®
This can (metaphorically) be understood as a relation of a symbolically
male materiality of a “machine” — in relation to a “natural” body3”
— the body standing for the quasi-autonomous and quasi-natural
“automatic subject” of second nature, which is symbolically male.3® It
is hence clear why the female side is Othered — as symbolic-functional
representation of nature, it has to be subdued in order to substantiate
the (male) hegemonic body of the capitalist-phallic machine. In the
realm of second nature, everything “female” is, as representation
of nature, always bound to be inferior — not due to some essential
aspect of femininity, but to the genuinely produced character of
modern nature relations in which it assumes the functional role of
reproducing; restoring, not creating (right down to the denial of the
capacity to create life itself).3% Seen from an inverted perspective, it
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is therefore crucial for the functioning of the whole system that the
female is just like nature — in the last instance — always appearing
as passive and something static that can be appropriated, used, and
depleted.

The capitalist-patriarchal energic fix mediates the creation of
passive nature, as it homogenizes energic regimes so as to make
them conform to the value abstraction. This explains why energy
is always approached from a resource-perspective — the actual,
energic metabolism remains fetishized and inaccessible for social
actors. The phallic capitalist machine is driven by abstract energy
relations, but it requires some concrete determination, which it finds
in feminized first nature. Just as it should be evident that capitalist
productive labor cannot survive without the kind of reproductive
work that is usually attributed to women/feminized subjects, it is
obvious that nature eventually reproduces the energy system that
propels the production of surplus value. If this reproduction fails,
form-immanent contradictions must increase. It is important to see
that the relation to nature that energy mediates is not one sided, but
dialectical. This means that the patriarchal appropriation is never
ultimate, but also implies that nature is not conceivable without its
determination. Analyses of natural limits have to encompass the
character of the society-nature dialectic and it is crucial to understand
its gendered symbolic to really grasp the dialectic’s logic.

I propose to engage the German theorem of value dissociation
(Wert-Abspaltung) in order to attain such a renewed theoretical
perspective. The germinal theorem was first coined by Roswitha
Scholz, who formulated it in critical reference to the dialectical
approach of value critique (Wertkritik) that itself developed out of the
shadows of orthodox German Marxism in the 1980s. Roswitha Scholz’s
main idea was to conceive the basic logic of societal development in
modernity as one ruled by value and its dissociation.4® Scholz started
from the materialist feminist insight that there exists a plethora of
reproductive activities that supplement and substantiate abstract
labor relations.#' The alignment of this understanding with an
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advanced critique of fetishism extends it greatly. This presupposes
that the above shown category-critical mode had already found its
way into the usage of Marxist categories. “Value” thus means more
than just an economic category as “dissociation” is from the outset
integrated.

Societal totality is not only defined by the fetishist self-movement of
money and the tautological character of abstract labour in Capitalism.
A gendered dissociation takes place, which is dialectically mediated
with value. The dissociated is not just a “subsystem” of this form...
but essential and constitutive for societal totality. This means that
there is no immanent relation of logical deductibility between value
and dissociation. Dissociation is value and value is dissociation. Both

partake of another, but don't become identical.**

The reciprocal causation, hence the dialectical relationality is very
important, as it demarcates a totality-category that — unlike Adorno’s
identity logic — is explicitly encompassing the Other in its framework
and doesn’t regress to a partial or positive account of the historically
real second-nature universalism. In this, Scholz’s emphasis on a
radical category-critical take on questions of theory construction
is of utmost importance, as it demonstrates how such a perspective
needs to partly discard the scientific rationality of “closed objects,” as
its very subject matter — that which is dissociated — is to some degree
only attainable via “non-logically” and “non-conceptually” envisaged
categories.®3 This paves the way for a re-reading of dialectical theory
of society which gives the “cultural-symbolic” a novel place in theory
— itsrelative and metaphoric semantic and general approach have to
be included in the “grand theory.”#4 The cultural-symbolic imaginary
it associated with certain (feminized) sectors, spheres, and practices
in everyday life and social structures and thus not only equivalent
with general delimitations of a societal “logic” on a totality level. It
has its own foundation “in” society. It is value dissociation’s central
achievement that considerations about gender do not remain at this
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“concrete” level. Unlike many perspectives on gender or the social,
it aspires to integrate apparently concrete and particular insight
into an abstract materialist theoretical apparatus. This means that
the “hard” political-economic categories are somewhat “softened”
and thus expanded in light of the awareness that the universal
aspects need to be understood as primordially dovetailed with the
dissociated aspects. Scholz encourages us to read the “hard” categories
symbolically without dissolving the critique of political economy
in culture, as the dissociation is understood to effect the theory
construction itself. Exactly because its “hidden” dialectical connection
is a materially real one, value dissociation requires the preservation
of the gendered dualism and the relative autonomy that it prompts
for both the universalist “male” side and the Othered “female” side
and its theoretical problems.

The material, symbolic, and historical operations of value
dissociation make imperative a gendered perspective on GNV, which
affirms that (first) nature “has” a gender and as such, is relevant for
the very functionality of (second) nature-relations as it represents
the subsumed substance of the (value) abstraction that characterizes
modern patriarchal capitalism. Totality emanates from the categories
of the critique of political economy, but is not restricted to it: thus,
the relations of production dominate nature-relations. This means
that we can now understand the relation of synchronicity and
diachronicity in the GNV as one that depends on a functional relation
between value and dissociation, symbolically “male” and “female”
aspects. The proposed perspective encompasses the relationship
of production and reproduction, which can explain — and not only
deconstruct — the categorical problems of modern economic
understandings. Production of (second) nature, the value principle (as
universalist meta-logic) and male symbolic/structural connotations
then go together, just as reproduction of nature, dissociation and a
female symbolic connotation are connected. The first side produces
a synchronic matrix, the second its diachronic rupture, and it is
exactly this exempted rupture, the reproductive “in-between” which
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constitutes the real solidification of the formal-synchronic closure
that we encounter as “economics.” The dialectic of synchronicity and
diachronicity is in crisis.

The energic dimension of the dialectical mediation foregrounds
this crisis. It is incorrect to argue that an energy crisis is only about
the depletion of (fossil) resources. This would imply an acceptance
of the synchronic argument that either the internality in economic
forms (i.e. market mechanisms) or a static (externalized) nature
determines limits. If energy is approached as a mediating relation,
the crisis cannot be reduced to “either/or,” it must encompass both
aspects at the same time. The second-nature character of the energic
fix produces nature and nature reproduces this energic mediation.
Limits like peak oil are not natural in a simple sense; first nature
must be seen as co-produced by second nature. A picture of the
economy and the nature cannot account for this, only a consideration
of the diachronicity produced by and reproducing those synchronic
understandings can help here. This means confronting determinist
naturalist arguments by pointing to the historical contingency that
the diachronic production of nature engenders. It equally means
attacking the naturalized economic determination that arguments
about the self-regulation of oil markets harbor. Bearing in mind the
fetishistic energic fix should lead us to see how the gendered dialectic
of synchronicity and diachronicity is fueling a crisis in the mediation
of energy itself. Crisis then is gendered in two ways. On the one side,
the energic fix is destabilized and its subjugation of first nature
aspects is endangered. It cannot continue to (re-)produce nature
in its “usual” way, which leads to a friction inside the synchronicity
of capitalist forms. The “male” energic appropriation of nature is in
crisis. On the other side the character of the diachronic side changes. It
loses its relation to the synchronic side, as the dialectic is destabilized.
This means an increase of contingency, unpredictability but also
plurality of expressions — some of which are radically changing the
character of first nature and the dissociated aspects of the naturalized
“female” side. The latter development may seem as if it encompasses
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positive aspects, but ultimately, both sides still belong together. The
dialectical process that is mediated by the energy system will not
disappear as such, just as the energic fix will very likely persist even
if its contradictions increase.

I will now conclude with an attempt to deduce rough historical-
analytical conclusions by giving a few examples of how the gendered
GNV and their energic mediation have come into crisis.

Gender-Dimensions of Crisis

The functional relation of synchronic and diachronic moments in
the GNV can only prevail if a certain “ideal average” in the reciprocal
relationship is safeguarded. Crises are accordingly to be sought in
the (gendered) dialectical synthesis itself, but by tendency they will
become rampant only in actual bursts visible on the synchronic side,
namely, the apparently contingent diachronic “rupture” of a structural
ensemble understood to be of relative stability. The synchronic side
of capitalist forms and its appropriation of nature is “in crisis,” as
it is the only observable articulation of the dialectic. For example,
financial meltdowns appear to us as crises. Rising contradictions
in reproductive work or even first nature cannot be processed as
systemic crises, even if at some instance we might believe that they
are problematic. These diachronic aspects can only be understood
as crisis prone when approached via the synchronic form, like in
emission trading or “care work.” This however does not mean that
there is no substantiality to the diachronic side of crises — to the
contrary, it is ultimately this side that is foundational for the rupture,
as it constitutes the (hidden) criteria for the reproduction of totality.
We need to embrace a perspective that thinks both aspects at the
same time together — as they are really intertwined in the process
of reproduction — and apart — as they necessarily appear in social
reality.

In light of the above-developed enrichment of critical economic
categories, the synchronic dimension of social synthesis in the GNV
should be approached via the above-developed symbolic-imaginary
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reading. The economic crises we are facing are not gender-neutral
as much of the GNV, the foundation of the economic sphere, are
themselves gendered. This means that crisis phenomena at first sight
ultimately mostly relate to the “male” domain of value. As such, they
represent an actual rupture in the equilibrium, a disruption of the
necessary telos of modern economy — the abstract and self-related
process of growth as such, that is to say accumulation of capital.
Symbolically articulating this relation reveals that the capitalist-
phallic machine has run out of steam. Framing this in terms of energy
means to see that it is crucially the dominant energic fix and the “male”
domain of value-productive activity associated with it that is losing
momentum. Energy is a social relation and not only a substantial one;
hence, the “running out of steam” must not be reduced to resource
crises. The steam I talk about is not only propelling engines, it is
propelling people who are themselves acting according to machinic
imperatives. Following its automatic and objective machine-nature,
economic disruptions are unfolding without social control. Crisis is
one of fetishistic mediation, just as the system is itself fetishized.
Still, it represents a diachronic breach that the logic of capitalist real
abstractions cannot tolerate. The machine “needs” to run infinitely, it
has to perpetuate the energic fix that fuels it, which becomes harder
and harder to accomplish.

This affects both the “reality” of its real-abstract categorical
apparatus and its theoretical representation in science. Not only
neoclassical theory, but even much of Marxism cannot envisage
an internal decay of economic categories. Causes of crisis are thus
typically understood as “external.” Symbolically, the refusal to accept
anything but the machine’s functionality represents a defense of an
androcentric perspective that ultimately stems from an insufficient
theorization of gendered GNV. The reproductive element is omitted
— crises call upon (political) regulation and containment, which
always aims to reestablish the former order of synchrony. Moreover,
reproduction’s imbrication in crisis is completely off the table, just
as nature and gendered aspects of its appropriation — the sublime
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natural body of the machine — remain excluded. This very abstract
functional obstruction of (large-scale) conscious alterations in the
society-nature relations and their energic fix explains why it is so hard
to achieve energy transition. As long as no new energic fix compatible
with the value abstraction is in sight, changes in the existing energy
system are always imposed and require complex interventions that
need to stand against the broader energic momentum. They cannot
build on a systematic (synchronic) basis that is necessary as long as
capitalist forms prevail.#> When it appears evident that reproduction
is becoming more and more difficult as the secular crisis of fetishistic
materiality is unfolding, the limitations to diachronic interventions,
the possibility of an internal stabilization of the synchronic rational
are revealing themselves blatantly.

Taking into account the gendered character of GNV then means to see
that crisis-bound change — manifest in the increasing impossibility
of a synchronic and neutral “subjugating” perspective on nature due
to first nature (i.e. “ecological,” reproductive) restrictions — is always
also one in the implicit patriarchal residue of the system’s apparently
neutral logic. Crisis then indeed has a gendered subtext — it is the
destabilization of a patriarchal system that becomes evident in the
apparently most neutral and “natural” guise of the economic.4® This
destabilization doesn’t indicate that the patriarchal system — hence
the domination of everything that is Othered as non-universal —
becomes less relevant. To the contrary, as crisis is taking place in the
realm of second nature, it must rather be conceived of as a “hollowing
out” than a “shrinking.” Struggles to safeguard an (imagined) status
quo ante bellum are increasing just as real and categorical synchrony
is harder and harder to maintain. Roswitha Scholz has labeled this
Verwilderung des Patriarchats which may best translate as barbarization
or confusion of the system. That something is “getting out of order”
becomes evident not only in the economic domain; it is apparent on
a global, national, and individual level of societal relations. As I have
shown, the problem is that bourgeois consciousness will never see
how the plurality of diachronic aspects are combined and form a
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larger systemic crisis — for official discourses, science, media, and
also the everyday life perspective, only economic crises count. Against
this, critical theory must insist that crisis is a broader and complex
phenomenon related to problems of societal synthesis as such.
The consequences for the Othered aspects — foremost first nature
materiality — are then in general detrimental ones, as strategies
of regulation — the reestablishment of systemic synchrony — are
turning into an unpredictable and accelerating juggernaut wheel.4”
The “new insecurities” in society thus represent a transformation
of the patriarchal mode of domination that is concealed behind
the economy’s neutrality, as the metaphorical “objective capitalist
machine” begins to break apart and brings disorder in relation to the
subjugated (subjective) aspects of nature.4®

The functionality inscribed to modern gender relations is breaking
apart. This unquestionably affects the side of the ones who are
exercising domination and thus — if not every single “man” as an
individual or every masculinity — masculinities in as much as they
are necessary buttresses of patriarchal domination. Speaking of a
crisis of masculinity is thus not wrong, but needs qualification, as it is
often normatively turned into a legitimizing ideology for reactionary
(masculinist) positions.*® Marxists should read this discourse as a
symptom of a larger confluence of crisis points. Crisis of masculinity
as understood in the here-developed theoretical context does not refer
to a normative but to a functional domain. From this new Marxist
perspective, the energy crisis was always going to produce a crisis
of masculinity. As such, the market and climate crisis generated by
the fossil fuelled content of contemporary capitalism stands for a
certain loss of control that haslong been tied to a male subject position
as expression of the patriarchal, synchronic side of domination.
Without its energic fix, capital’s social structure, divisions, and
historical fabric withers into a wasteland of former subject and
object positions. The theoretical thesis stemming from a GNV-
perspective — we are dealing with a crisis of masculinities as such
and not just one of masculinity — implies that transformations are
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encompassing all sorts of masculinities. Yet this crisis of “functional
masculinity” is not necessarily to be welcomed as it often enough
results in the kind of barbarization that Scholz was attributing to
crisis developments in general.’® We are finding both examples of
“re-masculinization” in terms of a return to traditional types and new
“hyper-masculinities” that can be understood as a way to cope with
the crisis of masculinity as patriarchal position of domination. But
not only hegemonic masculinities are struggling and thus radicalizing
in many ways, subaltern masculinities are maybe even more affected
and changing towards a new “necropolitical” model of open violence
and oppression.>

This development however does not only have detrimental effects,
if we look beyond the male side, and hence embrace the questions
of the subjective determination of dissociation that is feminized. In
fact, the crisis of patriarchal value production has correlated with a
considerable emancipation of women inside the functional, “male”
side of the value domain, which appears to be not only temporal (as,
for example, in war times) or subaltern (as in the poorest parts of the
population).>® It involves serious changes in the cultural and symbolic
logics of gender. Crisis thus somewhat paradoxically entails positive
consequences for some women and certainly helped to crack the old
patriarchal order just as it confused the “ideal average” of gendered
societal relations to nature. It did however not provide alternatives
to the symbolical masculinity of functional systemic synchrony in
the GNV. This means that women now can — to a certain degree —
perform within this male realm (when at least partly accepting male
rationales). They are however not free from their functional role in
the gendered dialectic. Being female thus still implicitly engenders
the requirement to be closer to nature, reproduction, and so on.
The new opportunities for (some) women thus imply the hardships
of a “double socialization.”* Just as for many, they are simply not
in reach. For the less privileged femininities, the insecurity that
crisis brings about reduces them to their “natural” role (in modern
patriarchal relations) — one of reproduction and stabilization, hence



150 Materialism and the Critique of Energy

something like a buffer of crisis phenomena. I would parallel this to
problems of the energic mediation — renewable energy sources may
have certain place, but they must conform to the general energic fix
that is instituted by the value form and its abstract energic human
substance. Even if profitable in individual cases, they will not be able
to replace fossil energy as long as the fetishist systemic logic behind
GNV’s energy system remains intact.

If we take the insights of gendered GNV seriously, we must
realize that crisis cannot be stopped by the new pluralization and
“barbarization” of capitalist-patriarchal nature relations. In the
end, the machine loses its fuel and substance — abstract labor as
materialized form of fetishized synthesis. And its natural body is
equally stressed, as the hitherto functional equilibrium of synchronic
and diachronic aspects is more and more in turmoil. This status quo
will not cease to perpetuate unless it is consciously overcome. In the
current landscape, nothing could be more urgent than the political
task of getting our theory right, which is to say that only from a
critique calibrated to the energy content of gender, and the gendered
materiality of the value form, does anything like an emancipatory
position look feasible moving forward.
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supremacy.

The fact that this symbolic imaginary is at odds with the very “creative”
role that women take in birth-giving has produced many ideological
compensations like the systematic underrepresentation of the female
body in anatomy (which is partly still prevailing) or the infamous “penis
envy” in psychoanalytic theory that can be seen as a diversion towards
an androcentric oedipal imaginary.

In many ways, the (Hegelian) term “diremption” would have been
more suitable to express the intended meaning, as the — originally
psychoanalytical — concept “dissociation” can be misleading. It might
convey the understanding that something is essentially dissociated from
the hegemonic body. This however is not the case — aspects that are
dissociated are not strictly “outside” of the universal value form, they
are a rupture within the form that produces an idiosyncratic “internal
externality” as illustrated in the process of Othering. The essence
of this figure may be better grasped if we (also) refer to the concept
“diremption,” the actual status of breaking-in-two of a thing, which
articulates the rupture-in-sameness more adequately.
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This does certainly not mean that investment in renewables is never
profitable. To the contrary — in light of the crisis and the frictions it
brings about, alternative energy agendas may prove very profitable
for individual capitals and even succeed against fossil ones in some
spatial fixes. My argument is targeting a very abstract level of systemic
determinations and at this level, a general transition (without prior
substantial transformations of the GNV) is very unlikely due to the
functional limits the energic fix brings about.
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It must be evident by now that the natural character of crises (both as
phenomenon inside capitalist patriarchal development and as indicator
of its very demise as such) is in the last instance only true insofar second
nature as a social constitution remains historically true. Economic
crises — however uncontrolled and thus un-social they may seem — are
indeed a proof of the social character of second nature, as they elucidate
the historicity of the economy.

This can however not be evidenced in every single instance — this would
be an overstretching of propositions which — by their nature — are
valid only on an abstract level and thus by tendency. Even though “Green
Capitalism” will never be possible, is somewhat of a contradictio in adjecto
(Ulrich Brand, “Green Economy and Green Capitalism. Some Theoretical
Considerations.,” Journal fiir Entwicklungspolitik 28 [2012]; and Ulrich
Brand, “After Sustainable Development: Green Economy as the Next
Oxymoron?,” GAIA — Ecological Perspectives for Science and Society 21
[2012]), we are witnessing minor steps towards a partial ecological
modification of tiny fragments of our societal nature relations. This
doesn't contradict the fact that the destructive usage of natural resources
persists and indeed still grows on a global scale.

See Ulrich Beck, Weltrisikogesellschaft. Auf der Suche nach der verlorenen
Sicherheit (Frankfurt a.M.: Suhrkamp, 2008). These insecurities are
nothing new, although they have certainly increased since the beginning
of the new millennium. This corresponds with the thesis of Kurz et al.
that the crisis in fact roots back to the end of Fordism and has ever since
just increased its momentum.

John Beynon, Masculinities and Culture (Philadelphia: Open University
Press, 2002) 76.

Examples for this can be found in many ways and plural global
localizations. The theoretical thesis that we are dealing with a crisis of
masculinities as such and not just a (hegemonic) masculinity implies
that transformations are encompassing all sorts of masculinities.

You could think of manifold cultural expressions, but also the
hazardous executive-type “leader” kind of masculinity that is
running finance capital (Alex Demirovic and Andrea Maihofer,
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“Vielfachkrise und die Krise der Geschlechterverhéltnisse. Arbeits-
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eds. Hildegard M. Nickel and Andreas Heilmann (Weinheim/Basel: Beltz
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failing state intervention and economic dismay is fostering clans, gangs
and other forms of male-societies — with often disastrous effects for
women See, for example, Wright, “Necropolitics, Narcopolitics and
Femicide.”

Here, one may ask the question of periodization. As mentioned above,
a meaningful time frame for the beginning of crisis as discussed here
would be the end of Fordism, which certainly demarcated a break in
so many ways that the social sciences still struggle to demarcate them.
Ultimately, the problem of a (exact) periodization doesn’t really matter
for this article s research focus, as it advances the thesis of its tendential,
yet teleological, unfolding, which starting point is by now certainly to
be situated in the past.

Regina Becker-Schmidt, “Die Doppelte Vergesellschaftung — Die
Doppelte Unterdriickung: Besonderheiten Der Frauenforschung in
Den Sozialwissenschaften,” Die andere Hilfte der Gesellschaft, eds. Lilo
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Long Waves of Fossil Development: Periodizing
Energy and Capital

Andreas Malm

Only those who most stubbornly hold fast to their ideological
blinders would today deny that there is a link between capitalism
and emissions of carbon dioxide. The latter have grown in tandem
with the former, not coincidentally but constitutively. But it was not
always like that. Originally — and this holds however one wishes to
date the birth of this mode of production: to the fourteenth, sixteenth,
or late eighteenth century — capitalism relied on what would today
be called renewable energies: wood, muscle, wind, and water. It then
adopted fossil fuels, coal first of all. By this step — surely one of the
most fateful in its history — capitalism sired a peculiar formation I
describe as the fossil economy, most simply defined as an economy
of self-sustaining growth predicated on the consumption of fossil
fuels, and therefore generating a sustained growth in CO2 emissions.!
Picture a pair of bellows. If one of the handles is the ceaseless growth
that defines capitalism, the other is made up of coal and oil and gas;
out of the nozzle comes a blast of CO2 that fans the flames of the fire
of global warming. The more growth you have, the more forceful the
push will be, and the stronger the blast.

This observation, however, does not solve the question of how
exactly capitalist growth has been linked to fossil fuel consumption
over the course of its history; it merely poses it. The easiest way to
describe the correlation of the two would be to conceive of capitalism
as a smooth, linear curve of perpetual expansion, emitting a stream
of CO2 just as steadily enlarged. But this would be inaccurate.
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Capitalist growth is a singularly turbulent process. It moves in spurts
and slowdowns, creates and destroys, accelerates and decelerates,
clears the ground of established structures for the building of higher
stages and tumbles, without fail, into depressions.? To be sure, growth
as such rarely ceases; rather it sticks to a secular trend, the many
deviations and fluctuations moving around an upward curve.? But
the process of growth proceeds through upsetting contradictions
rather than an even, incremental addition of output, which impel the
expansion and renew the momentum again and again, and it might be
these contradictions and the convulsions they generate that do most
to produce and reproduce the fossil economy on ever greater scales.
The dents in the curve may hold the secrets to its direction.

The Energy in the Waves

One way of conceptualizing this history of dynamic non-equilibrium,
which seems to have a promising but surprisingly overlooked potential
for our purposes, is the theory of long waves of capitalist development.
Commonly traced to the foundational contribution of Russian
economist Nikolai Kondratieffin the early 1920s, the theory proposes
that capitalism moves in waves of forty to sixty years’ duration.4 Each
wave has two phases: an “upswing” characterized by boom conditions,
succeeded by a “downswing” of persistent stagnation. The exact
periodization has been a matter of endless controversy, but a standard
chronology would look something like this®:

Upswing Downswing
First long wave . 1780-1825 c.1825-1848
Second long wave c.1848-1873 c.1873-1896
Third long wave . 1896-1914 €. 1914-1945
Fourth long wave C.1945-1973 C.1973-1992
Fifth long wave ¢.1992-2008(?) c. 2008- (?)
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When Kondratieff first proposed the wave movement, he claimed
to have discovered it through sheer observation: no economic theory
predicted such a rhythm to growth.® Ever since, the most compelling
argument for the existence of long waves has been empirical.” Few
economic historians would dispute that growth in the advanced
capitalist countries has generally been faster in the periods designated
as upswings and slower in the downswings: some sort of alternation
appears undeniable.® But why would capitalist economies develop in
this jerky fashion? One part of the answer, on which most theories
of long waves build, is the rhythm of technology diffusion. Truly
revolutionary technologies, with the power to electrify economies
both literally and figuratively, change the way goods are produced
and open up fresh venues for general expansion, do not come online
gradually. They come in bundles and bursts and thrive on dislocation;
only if a crisis has weakened previous technological systems can they
break through and advance.® Each wave is consequently associated
with a certain set of technologies, and the consensus as to their
identities is wide and well-supported.'® A typical list would look like
this:"

Constellation of technologies | Leading branches and core
inputs
First wave | Water-powered Cotton and iron
mechanization of industry
Second Steam-powered Railways, machine-tools,
wave mechanization of industry | cotton, iron, and coal
and transport
Third wave | Electrification of industry, Electrical equipment,
transport, and households engineering, chemicals, and
steel
Fourth Motorization of transport Automobiles, aircraft,
wave and other parts of the refineries, petrochemicals,
economy oil, and gas
Fifth wave | Computerization of the Computers, software,
economy telecom equipment, and
microprocessors
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Two things strike the eye here. First, the emergence of the fossil
economy appears to have occurred in the shift from the first to the
second long wave: from one based on water to one picking up steam.
This is the conjuncture where it all began.'® Second, each subsequent
wave — with the curious exception of the fifth — seems to have surged
forward on the basis of technologies producing or transmitting fossil
energy in novel ways. Students of long waves have not failed to notice
this pattern. “In each wave dominant technologies can be identified
that are associated with primary energy sources such as coal, oil, and
natural gas,” states one; Kondratieff himself saw one of the clearest
signs of an upswing in “the rapidity in the increase of coal production
and coal consumption”; in a short paper inspired by the oil crisis of the
early 1980s, George F. Ray argued that major innovations sparking off
long waves were “either directly originating in, or closely connected
with, the production of energy, such as steam engines or the railways,”
always boosting the demand for energy, always dependent on “the
abundant supply and almost unlimited availability of fuel.” The
implication of this statement is significant: capitalism has moved out
of its recurring downswings and revived growth on a higherlevel, first
by starting, then by stoking and augmenting the fire. Picture the pair
of bellows being blown every fifty years or so, each time with greater
force, each time generating a new pulse of CO2 that rises towards the
sky for the full duration of capitalism and, most likely, beyond.

At first sight, the fifth wave is anomalous. Computers are one
step removed from fossil energy, at least when compared to steam
engines or automobiles, and yet the wave which their generalization
appears to drive has generated the most extreme explosion in global
CO2 emissions ever recorded. I will return to this apparent paradox
below. It seems, however, that, following the original switch, every
downswing has been overcome through a deepening of what is often
called “carbon lock-in.” The alloy of fossil fuels and self-sustaining
growth has been consolidated in three consecutive revivals (late
nineteenth century, mid-twentieth century, late twentieth century),
which reconfirm combustion as the venue for expansion and suffuse
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the economy with coal, oil and natural gas on a progressively
larger scale. In the process, each wave has also produced its own
“technomass,” to speak with Alf Hornborg: an infrastructure of
the (for the moment) most advanced technologies, as in railroads,
electrical grids, highways, oil platforms, tankers, airports, data
centers... the ever-growing bag between the handles, as it were.'4

Some fossil technomass is flushed away by subsequent waves —
Joseph Schumpeter’s famous “creative destruction” — and deposited
in the earth’s crust. Some is incorporated by the new eras. Old
railroads, electrical grids, highways, and other infrastructures still
in use can be seen as material legacies from previous long waves, the
body of the fossil economy swelling and solidifying throughout its
history; they represent technologies bequeathed to the present.’ No
wave has, as yet, displaced any fossil fuel; coal has been a mainstay
since the second.’® Urban sprawl is an inheritance from the end of
the third and onset of the fourth.'” Coal mines and airports currently
under construction to connect the nodes of globalized production
will weigh down on future generations: and so on. The history of the
fossil economy takes the concrete form of a sedimentation of layers
upon layers — not through gradual accretion, but through successive
alluvial deposits from discontinuous, often violent long waves.

Carlota Perez, the most influential wave theorist of the early
twenty-first century, who stands on the shoulders of Schumpeter,
writes:

So each great surge [her preferred term for waves] represents another
stage in the deepening of capitalism in people’s lives and in its
expansion across the globe. Each revolution incorporates new aspects
of life and of production activities into the market mechanism; each
surge widens the group of countries that conforms [sic] the advanced
core of the system and each stretches the penetration of capitalism to

further corners of the world, inside and across countries.'
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Exactly the same thing could be said about the fossil economy, because
ithasbeen at one with capitalism. The long waves have been capitalist
and fossil bound, diffusing new combustive technologies without
which business-as-usual would still be stuck in the steam age. Each
upswing has been punctured by a signal crisis, marking the arrival of
a structural crisis of the capitalist economy, resolved — so it seems —
by the adoption of innovative fossil fuel-based technologies across the
board, until the globe as whole resembles a bag in the bellows. Why?
By what fossil mechanism has capitalism leapt from wave to higher
wave? To be able to search for answers to these questions, I need to
engage more closely with some theory of long waves. Among the very
many proposed since the days of Kondratieff, I select one, nowadays
virtually forgotten, that of Ernest Mandel.

A Dialectic of Profits and Prime Movers

A revolutionary Marxist and leader of the Fourth International,
Ernest Mandel pioneered the resurgence of scientific interest in long
waves from the 1970s onwards. His own idiosyncratic theory was first
outlined in Late Capitalism (1972) and then elaborated in Long Waves of
Capitalist Development: A Marxist Interpretation (1995).'° Long waves,
in Mandel’s definition, are a cycle of “successive acceleration and
deceleration” of capital accumulation.?® Given that such accumulation
originates in the production and realization of commodities, upswings
will manifest themselves in high rates of growth in industrial
output and world trade and downswings in a slackening of both, a
rhythm Mandel claimed to be able to demonstrate with statistics.*
Contractions do not vanish in the upswing, but are relatively short
and mild, while years of feverish prosperity predominate; conversely,
fleeting booms are interspersed between the long and severe
recessions characteristic of the downswing.??

For Mandel, however, long waves are not only or even primarily
statistical phenomena. They are real segments of capitalist history. On
this point, he took a leaf from his maestro Leon Trotsky, who censured
Kondratieff in the early 1920s for imputing a law-like regularity to
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the waves, modeled on the shorter business cycle. No ticking clocks
automatically set off upswings and downswings, Trotsky argued;
instead, the turning points between the phases are determined by
such unforeseeable events as wars and revolutions, the colonization
of new countries, or the discovery of new resources — “those external
conditions through whose channel capitalist development flows.”?3
Moreover, the two phases correspond to “entire epochs,” in economics
but just as much “in politics, in law, in philosophy, in poetry [!]”: “in all
spheres of social life.”4 They are qualitative totalities, not quantitative
artifacts, to be studied in all their complexity and, as one would say
today, contingency.*

Writing on the other side of one full wave, Mandel could add
new material to Trotsky’s picture. The first upswing coincided with
the French Revolution and the Napoleonic Wars; the second with
the heydays of free competition and Victorian progress; the third
with classic imperialism and finance capital; the fourth with the
golden era of mass production, Keynesianism, consumerism, the
welfare state; to which one can now easily append neoliberalism,
globalization, bourgeois triumphalism, “end of history,” network
society, digitalization, and all the other trappings of the fifth.2® In
between lay no less distinctive periods of social upheaval and strife.
Others have made similar observations, among them Eric Hobsbawm:

Each of the “Kondratievs” [sic] of the past not only formed a period
in strictly economic terms, but also — not unnaturally — had
political characteristics which distinguished it fairly clearly from its
predecessor and its successor, in terms both of international politics
and of the domestic politics of various countries and regions of the
globe. That is also likely to continue.*”

It follows that the waves cannot be perfectly symmetrical oscillations
of the same length.?® Since they move “in zigzags, looping up and
down,” with Trotsky; shaped not by any single factor but “by a series
of social changes,” with Mandel; playing out on “the social, political
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and cultural scenes,” with Hobsbawm, there is no reason to expect any
fixed periodicity.* To this argument, however, Kondratieff presented
a powerful rejoinder. If the waves are conditioned by random shocks
— wars, revolutions, conquests, discoveries — why would there be
any discernible sequence to capitalist development? Why would such
events cluster around the turning-points — think of the revolutions
of 1848, the outbreak of World War I in 1914, the oil crisis in 1973,
the final collapse of the Soviet Union in 1991 — if not because they
are symptoms of the waves, rather than their causes?3® Accidents
make for bad pacemakers. Trotsky never offered a reply, leaving it
to Mandel to try to fuse the two views: long waves are indeed epochs
bound by political struggles (Trotsky), but they are also the products
of endogenous tendencies in capital accumulation (Kondratieff).3*
How could that possibly be true?

To solve this theoretical conundrum, Mandel introduced the
concept of “partially independent variables” acting upon the capitalist
laws of motion.3? Put in the simplest possible terms: suppose inventors
have developed a major new technology, lying in wait in workshops
until massive investment will diffuse it. Suppose capitalists remain
hesitant, because the expected profits are too low to merit the outlays
— then all of this falls within the modus operandi internal to the
mode of production itself. Now suppose that the main trade unions
suddenly fall apart. A piece of anti-union legislation may have been
rammed through; ideological infighting, choked funding, or military
occupation might have caused the unions — hitherto mighty enough
to block all wage cuts — to crumble. None of these factors can be
derived from any intrinsic logic of capital. As a result, the profit
expectations receive a shot in the arm, capitalists rush to invest in
the new technology, and soon a full upswing is underway. In Mandel’s
theory, this would be a perfect case of how “partially independent
variables” — here, the change in union power — interact with the
systemic laws of motion, first holding accumulation back and then
letting it loose as the historical stage is rearranged. In itself, such an
event cannot open up a new epoch, but if it is combined with trends
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growing out of the system itself — and this is what happens at the
turning points — all the components might fall into place for a step
change .33

The accumulation of capital has certain inbuilt tendencies — to
maximize profits, to ratchet up the rate of exploitation of labor, to
raise the productivity in the struggle against competitors, as well
as to search for improved technologies, larger markets, cheaper raw
materials, and so on — that give the capitalist mode of production
its general “push.”34 But these tendencies never operate alone in the
world. Capital confronts an environment where foreign and often
volatile influences are at work: classes with varying degrees of
capacity to advance their interests, states with shifting alliances and
geopolitical ambitions, ideological traditions with long lifetimes and
irregular breaks, remains of feudalism or actually existing socialism or
the welfare state, all with their own forces of gravity.3*> Such variables,
and the list could be extended endlessly, are partially independent or
autonomous, in the sense that they have roots in historical soils not
endemic to capital itself, yet cannot fail to be entangled with capital in
aworld dominated by it.3° These variables are not fully inside capital,
but not fully outside it either. Capitalist laws of motion therefore
assert themselves through an interaction between intra-economic
and extra-economic forces, and it is here, in the “concrete dialectic of
the subjective and objective factors,” that the long waves arise, their
epochal essences being, so to speak, amalgamations of innumerable
variables with a certain temporal solidity, eventually cracked by new
contradictions.?”

There is reason to ask if this amounts to a theoretical solution.
Is it anything more than a blank check for analytical eclecticism?
What else does it achieve than reformulating the Trotsky/Kondratieff
antinomy on a higher level?3¥ A Mandelian response might be that
no formulation, however subtle and intricate, can reflect the real
jumble of causal pathways between the mechanisms of capital
accumulation and their “external conditions”: only historical inquiry
can disentangle it.3 For such an endeavor, Mandel put up certain
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signposts. First of all, he urged close attentiveness to ups and downs
in the rate of profit, the safest indicator of how well the accumulation
of capital fares. Since the production of commodities is motivated by
the quest for profit, it will grow fast and slow as profits rise and fall;
in times of declining profitability, capitalists will be less inclined to
invest, and vice versa.4° As new technologies are introduced in an
early upswing, avant-garde investors who avail themselves of the
higher productivity will reap super-profits exceeding the average
and pulling it up in the process.# Further into the upswing, however,
clouds will sooner or later gather on the horizon, in the shape of any
number of contradictions: too much installed machinery might turn
into a burden; too many factories might have been built for the market
to absorb the output; full employment might inflate the power of the
unions; high demand might drive up raw materials prices — with any
amount of input from the partially independent variables.**
Whatever the exact nature of these contradictions, they will feed
into the rate of profit and lower it. Be it expensive machines, dried-
up markets, militant labor, expensive fuels, or any other affliction,
the capitalists will experience it as a downward pressure on the
rate of profit. Here is the “synthetic index of the system’s overall
performance,” the “seismograph of history” recording and expressing
“all the changes to which capital is permanently subject”: the single
point in which endogenous and exogenous factors converge.®3 It is also
the most important measure for practicing capitalists — that which
“makes the system tick.”#4 Consequently, a declining rate of profit
will announce the approaching terminus of the upswing; the signal
crisis might see it in free fall; throughout the early downswing, it will
stay flat or even fall further. “Only when specific conditions permit
a steep rise in the average rate of profit” will capitalists regain their
appetite for investment and, if all goes well, launch a new upswing.
The moment of steep rise registers the (if only temporary) resolution
of the contradictions: afflictions eliminated, profits spike. In other
words, movements in the rate of profit set the rhythm of deceleration
and acceleration by summing up the general conditions and regulating
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the motivations for capital accumulation.4®

No upswing can transpire, however, Mandel argues, unless
any working-class resistance threatening to smother profits is
defeated. The eruption of a structural crisis is usually attended by
high unemployment, deflation or inflation, deteriorating working
conditions, aggressive wage-cuts as capital seeks to dump the costs
on labor and widen profit margins — all conducive to intensified
class struggle. Integral to the brew of the downswing, the contest
between the classes is an inherently unpredictable component.
Here, more than anywhere else, “subjective factors” come into
play: the organizational strength of the working class, the degree
of its self-confidence and autonomy, its militancy or propensity to
compromise and the equivalent factors in the camp of the bourgeoisie
determine the outcome.#” Capital can lay the foundations for a new
epoch of expansion only if it prevails against all enemies and social
impediments, including, but not limited to, organized labor.48
How does such a victory materialize? What does capital do when it
triumphs? It starts a technological revolution, concentrated to one
particular sphere. Mandel explains it this way in Late Capitalism:

In order completely to reorganize the technical process new machines
are needed, which must previously have been designed.... [Q]ualitative
leaps forward are necessary in the organization of labor and forms
of energy.... The fundamental revolutions in power technology — the
technology of the production of motive machines by machines — thus
appears as the determinant moment in revolutions of technology as
a whole. Machine production of steam-driven motors since 1848;
machine production of electric and combustion motors since the 9os
of the 19th century; machine production of electronic and nuclear-
powered apparatuses since the 40s of the 20th century — these are the
three general revolutions in technology engendered by the capitalist
mode of production since the “original” industrial revolution of the
later 18th century.4?
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If each wave marks a new phase in capital’s capacity to recover
profits after crisis, the magnitude and structure of “forms of energy”
relative to forms of labor are here isolated as the sine qua non of
the long waves. Power technology, in other words, is the key to the
upswing. “Once a revolution in the technology of productive motive
machines” — or prime movers, in common parlance — “has occurred,
the whole system of machines is progressively transformed.” Each
of the three historical revolutions, between the first wave and the
fifth, has remolded “the entire economy, including the technology
of the communications and transport systems. Think, for example,
of the ocean steamers.”° If new life is to be breathed into sagging
capitalism, it must come in the most basic, most universal guise:
energy.>’ Only power technology pervades every nook and cranny
of the mode of production, impelling, conveying, lifting, hauling,
heating, pumping, communicating, fetching goods of all conceivable
kinds. If a rise in profits is the economic precondition for the upswing,
anew generation of prime movers is its material embodiment.

But the links between profit and prime mover are more complex
than that. As an economic fact if not an ideal invention, the new set
of motive machines has its immediate origins in the “attempts by
capital to break down growing obstacles” to a rise in the rate of profit:
on the shop floor, first and foremost.>> When capital desperately
seeks to restructure the labor process and put it on a more profitable
footing, nothing can be more useful than a truly revolutionary power
technology. It is the battering ram, the generalizable device with
which capital destroys resistance and swings into renewed expansion.
Victory over labor, then, does not so much precede as come about
through the energy revolution, the two working hand-in-glove as the
downswing nears its end.

In a two-way process so typical for Mandel’s thinking, however,
the prime mover not only assists in raising profits but also spreads
throughout the economy as a result of those same raised profits: a
positive feedback loop, one might say, propelling capital out of its long
crisis. Moreover, the new technology can sustain the momentum of
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the upturn only if it is powerful and pervasive enough to maintain
high profits, neutralizing any threats in the short term — which, in
turn, induces capital to invest deeper in it.>3 In sum, the prime mover
is: (1) adopted to remove barriers to higher profits, primarily those
erected by labor; (2) widely diffused when and as profits increase,
partly as a result of its own exploits; and (3) used for as long as possible
to ride the upswing phase of the wave, stimulating accumulation on a
grander scale. In all three moments, energy constitutes the material
solution to the contradictions of the structural crisis. Working its first
wonders in the downswing, it comes into full bloom after a positive
turning point, usually precipitated by some concatenation of victories
— not only on the shop floor, but on the world arena as a whole.

Any regularity of the long waves, pace Trotsky, is laid down by the
constellation of prime movers and their auxiliary machines.’* Even if
the activity of inventors and engineers followed a linear, continuous
rhythm, capitalism would still move in jolts and jerks, because the rise
of a new constellation could only be coterminous with a sharp rise in
profits — always a singular event, determined by the collision of all
sorts of variables, in the class struggle above all — and only permeate
the economy in heavy chunks, the shift from one power technology
to another an exceedingly massive undertaking.>® But the effects of
the energy injection are not everlasting, of course. They seem to last
somewhat longer than five years, but never as long as half a century,
the span of the upswing approximating — but no more — that of a
human generation. Then contradictions resurface again.

Power technology thereby forms the materialist endpoint for
Mandel’s attempted fusion of endogenous laws and exogenous shocks,
Kondratieff and Trotsky, accumulation and politics: a highly original
sketch of a theory, identified by the author of Late Capitalism as his
own special contribution to the field.”® In Long Waves, however, the
theme of energy disappears from sight.>” Other wave scholars pass
over it in silence. No one seems to have picked up this particular
thread from Late Capitalism and followed it backwards and forwards
through history; Mandel himself let it fall from his hands.>® Left to
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gather dust, its potentials are quite unlike those of any other long-
wave theory, as will be clearer upon a brief comparison with the
foremost neo-Schumpeterian version: that of Carlota Perez.

Driving the Bulldozer

“Technology is the fuel of the capitalist engine,” writes Carlota
Perez.>® Mandel would have had it the other way around. True to
her master Schumpeter, Perez regards technological development
as a virtually unmoved mover, advancing in the workshops and
laboratories of innovators, always working to improve efficiency;
“once a truly superior technology is available,” its breakthrough
is “practically inevitable.”®° But it demands adjustment from its
surroundings. A groundbreaking innovation craves new financial
systems, new governmental policies, new forms of education, habits,
behaviors, “mental maps of all the social actors” matching its own
logic: the computer cannot stand the rigidities of the conveyor belt
or the nation state.! It compels society to reorganize into networks.
Society, however, is slow in adapting, for unlike technology, social
relations are characterized by inertia, resistance, vested interests
pulling the brakes, always lagging behind the latest machines.®> When
new technologies appear on the scene — “received as a shock” —
society is tied to the old ways.3 These must be pulverized. The period
of installation

is the time when the new technologies irrupt in a maturing economy
and advance like a bulldozer disrupting the established framework
and articulating new industrial networks, setting up infrastructures

and spreading new and superior ways of doing things.64

Like a bulldozer without a driver, technology uproots all the inadequate
institutions and cart away the hurdles for its own self-realization.®
“Each technological revolution inevitably induces a paradigm shift” in
society at large, forcing through rejuvenation in every sphere — from
economy to mentality — in a process both necessary and painful.®® At
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the moment of the bulldozer’s first appearance, society is rooted in the
manners of obsolete technologies: a crisis of “mismatch” ensues. The
whole fabric is ripped apart, until, after two or three decades, society
has learned to behave as technology expects: an upswing follows.57

Since Perez’s waves — or “great surges of development,” as she
likes to call them — start with the “big bang” of a revolutionary
innovation, she has to turn the established chronology on its head: first
comes the crisis of mismatch, then the “full expansion."68 Normally,
a Kondratieff wave is understood to begin with an upswing (that is,
starting in 1945) and end with a downswing (that is, until 1992), but
Perez pairs the halves in the opposite order and, for instance, identifies
the early 1970s as the onset of the crisis-ridden first stage of a surge
induced by the coming of the computer.®9 Unsurprisingly, she singles
out the usual five protagonists — water-powered mechanization,
steam, electricity, motorization, information and communications
technologies (ICT) — but considers each the instigator of crisis,
while Mandel, again, would have it the other way around: each as
the creation of crisis.

In the slightly esoteric debate over how to date and define waves
or surges, profoundly different views of causality are thus on display.
For Perez, technology drives capitalist development; for Mandel, the
reverse. Perez’s theory has its counterpart in the productive force
determinism of old-school Marxists, in which social relations are
motionless fetters on technology, to be burst apart by a relentless
progress; for Mandel, the most mercurial substance of history is the
class struggle. Social relations of power, in Mandel’s view, act as “the
ultimate determination of the process of undulatory development”:
the driver steers the bulldozer so that it levels his obstacles, not the
other way around.”® In passing, Perez notices that a technological
revolution tends to center on “a source of energy,” calling forth a novel
“techno-economic paradigm” encompassing all of society — whereas
in Mandel, tensions between multiple social variables usher in new
energy technologies.” While Perez essentially proposes an extension
of technological determinism to the history of industrial capitalism in
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toto, Mandel can inspire a radically different agenda for research on
the history of the fossil economy, guided by two overarching questions
in necessary dialogue with each other:

(1) Have the contradictions of the downswings generated and

fashioned new fossil fuel-based technologies, and if so, how? And,

(2) Have those technologies served to resolve the contradictions and

fuelled the upswings, and if so, how?

In wave theory d la Mandel, that which takes place in one phase is
always linked to that which happened in the former. The neoliberalism
of the fifth wave can only be understood as a way out of the impasses
of the fourth, the Keynesianism of the fourth as a response to the
imbalances and catastrophes of the third, and so on — and the same
would go for the defining constellations of technology. This appears to
be a singularly promising approach to the study of long waves of fossil
development, particularly since it allows for free and full reciprocal
action between capitalist laws of motion and all manner of partially
independent variables: “Interplay: that was what it was about for
Mandel.”7? His theory, as I have rendered it here, gives ample room
for the struggle between capital and labor, but this is only one battle
among many to be brought into the picture; indeed, the theory is open
for almost anything: “Averse to determinism, Mandel advocated an
integrated analysis of the entire societal reality.”73 That was both his
greatest strength and greatest weakness. As a recent critic points out,
Mandel ended up adding variable to variable to variable to variable...
until the analytical synthesis threatened to spill out into chaos.”#
On the other hand, “the great advantage of his method consists,
above all, in its openness to historical contingency.””> The explanation
of one wave must be unlike that of any other, since each wave — as
a bounded historical period, not an interval in a predetermined
rhythm — is peculiar to itself.”® But it is also an instantiation of a
recurrent phenomenon. Mandel’s theory is messy and labyrinthine
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and intended to be so, because it is, first and foremost, a guide to the
study of “actual historical dynamics.””” What, then, can it tell us, more
concretely, about the past, present and future of the capital-energy
nexus? This is a question for any number of other studies, but at least
a couple of signposts for further research are in order here. I offer
some brief reflections on the turns from the first to the second, from
the fourth to the fifth and from the fifth to a possible sixth wave yet
to come.

To make a long story told elsewhere very short, British industrial
capitalism surged forth on a first wave of water-power.”8 But in 1825,
a signal crisis erupted in the form of a financial crash, followed by a
succession of painful, protracted depressions. Extraordinary profits
had attracted too much capital to the cotton industry in particular,
causing an over-establishment of factories and, consequently, a
massive overproduction of commodities, under whose weight the
rate of profit now plunged. At the very same time as the banks
collapsed — setting the typical pattern of interplay with partially
independent variables — the British working-class rose, relieved from
the criminalization of all trade union activity when the Combination
Laws were repealed, and for the next two decades, the manufacturing
districts were shaken by one near-revolutionary uprising after
another. It was then that the shift to steam occurred.

The combativeness of key segments of the British working-class
— cotton-spinners, handloom-weavers, machine-makers, wool-
combers — blocked the path to resuscitated profits. Fortunately for
the capitalists, however, they possessed a weapon to do away with
them all: automatic machinery. Rolled out in the two decades after
1825, an army of self-acting mules, power looms, machine tools, and
other machines effectively wiped out the insurgent collectives, cleared
the way for wage reductions and speed-ups and brought the class
to the subdued, domesticated state of the high Victorian era. That
mechanical army was powered by steam. Fully developed and familiar
to manufacturers since the mid-1780s, the new power technology,
and I mean power in the dual sense of the term (as in energy and
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dominance), overtook cheap water only after 1825, when the pressure
of the contradictions of the first downswing made the transition
imperative.

Steam alone could impel the offensive against labor. Water was
embedded in the landscape and integrated in the weather, virtually
free to use but located outside of towns, subject to fluctuations in
river levels, incapable of running a concentrated mass of accelerating
machines. Steam engines, on the other hand, could be put up anywhere
and used at anytime: for their fuel was severed from the landscape,
detached from weather cycles, brought up from underground as a
dead still relic of ancient photosynthesis. Setting it on fire, capital
released a completely new source of energy to destroy the resistance
of labor. A steep rise in the rate of profit followed, allowing for an
upswing in which steam-power opened all sorts of venues for fresh
accumulation and remolded the economy in toto: a huge blast from
the bellows.

Needless to say, the shop floors of Britain constituted but one,
albeit crucial, frontier in this turn from the first to the second long
wave. The full role of steam remains to be specified in detail. To follow
the guidelines of Mandel, one would need to take into account all
the buttons that must be pushed for capital accumulation to exit a
structural crisis and revive on a higher level — not only a rise in the
rate of surplus value, but also a broadening of markets, a reduction
in turnover time, a cheapening of raw materials, and other elements
of constant capital, to name some. How did steam power contribute to
the mid-nineteenth century victories along these frontiers? A study
of the origins of the fossil economy in this first full wave movement
would need to delve deeply into the empirical data of the period
and subject it to that type of open, pluralist, exuberantly complex
analysis Mandel pioneered.” Yet the outline of the core elements
underwriting each successive wave may nevertheless be established
as early as the first.

Now jump straight to the apparent paradox of the fifth wave.
Unlike steam engines, electricity, automobiles, or petroleum,
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computers are neither prime movers or transmitters nor sources
of energy in themselves, and yet the upswing they carried caused
the most extreme CO2 blast in the history of industrialized capital.
How can one shed light on that link? Perhaps by accepting Mandel’s
view that a major contradiction of the fourth wave was a perilously
strong labor movement in the core. As the reserve armies of labor
were depleted over the course of the 1960s and the self-confidence
of the working class soared towards the wild heights of 1968-73,
the high rate of surplus value of the previous two decades could
no longer be maintained, and a “fall in the rate of profit became
unavoidable.”®° To resolve that crisis, some profound restructuring
was exigent. Among the many preconditions for a fifth long wave,
Mandel proposed the following: “In order to drive up the rate of profit
to the extent necessary to change the whole economic climate, under
the conditions of capitalism, the capitalists must first decisively break
the organizational strength and militancy of the working class in the
key industrialized countries.”®! Did computer technology assist them
in that battle? If so, how was it connected to the increased combustion
of fossil fuels? An exhaustive inquiry is far beyond the scope of this
essay: here I offer a crude hypothesis. It runs something like this:

(1) The globalization of production broke the strength of labor in the
advanced capitalist countries. By pitting workers there against workers
in Mexico, Brazil, the post-Stalinist Eastern European economies,
but primarily in China, they all became mutually substitutable to an
extent never seen before. Armed with the capacity to shift commodity
production to distant countries and export from there, within the
framework of integrated cross-border supply chains, employers could
push unions to the wall, by threatening that “unless you accept our
demands, we will relocate.” Beginning in the late 1970s, culminating
with the admission of China into the WTO in 2001, the globalization
of production removed one of the main hurdles to a capitalist
renaissance. It gave a critical contribution to the relative rebound of
the profit rate after the dismal lows of the 1970s.
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(2) The very same process caused an unprecedented explosion in CO2
emissions. In China, the quest for cheap and disciplined workers,
with whom all other workers of the world had to compete, set off the
largest spree in fossil fuel consumption in history: cross-border chains
extending into the People’s Republic and, indeed, the four corners of
the world demanded fresh infrastructure for the supply of energy,
which, incidentally, mostly came from coal. They were held together by
the transportation of goods, components, raw materials and personnel
in vehicles fuelled by petroleum.32 Overall, the globalization of
production extended the logic of the fossil economy to new territories,
giving the main impetus for the epochal boom in combustion outside

the traditional core.

(3) Information and communications technology, or ICT, made the
globalization of production possible. One of the most revolutionary
services of this technological paradigm consisted in linking,
coordinating, lubricating world-encompassing production chains:
without ICT, globalization as we know it would have been unthinkable.
As one geographer notes, the opening of the gates to China from the late
1970s onwards coincided with the rise of virtual bridges: “In the West,
the combination of two industries, computers and communications,
began providing the enabling technology for industrial capital to seek
out and manage cheap labor on a global scale.”83 By allowing it to create
transnational circuits, ICT turned into a battering ram against the
defenses of labor, realizing the substitutability of industrial workers
and unleashing the full force of existing power technologies across

borders.

Finally yet importantly, humanity is now faced with the imminent

prospect of catastrophic global warming, the sum of all the CO2
blasted into the air since the Industrial Revolution. At the same time,
since the financial crash of 2008, central components of the capitalist

world economy — the European Union, the United States, the People’s

Republic of China — appear mired in relative stagnation of various
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degrees of depth and volatility, with some attendant symptoms
of political crisis: a pretty good match for a fifth downswing. That
conjunction gives rise to an intriguing possibility. Could capitalism
swing itself into a sixth long wave by casting off fossil fuels and
switching to renewables — just what humanity needs to stave off
the most intolerable scenarios of climate change? Every nook and
cranny of the world economy urgently needs to be disconnected from
coal and oil and gas and filled with substitutes that come close to zero
emissions: a grand transition to impelling, conveying, lifting, hauling,
heating, pumping, communicating, doing everything with the power
of sun, wind, water. Might such a universal rollout of new power
technology breathe fresh air into languishing capitalism and ensure
that we collectively back off from the cliff in time?

Probably the most elaborate case for such a future has been made
by John A. Mathews, who builds directly on the work of Perez. He
believes that the crash of 2008 signaled the descent into the crisis-
ridden stage of yet another “surge,” which will usher in a sweeping
adoption of the renewable energy technologies (abbreviated RE)
already in store and under development, leading, via a bumpy ride
over the next couple of decades, into a rich green Kondratieff. These
beneficent technologies perfectly fit the profile of a wave-carrying
paradigm: they enable, first of all, “costs and prices to be drastically
reduced.” They are of virtually unlimited supply. They have “massive
potential for applications and so for becoming pervasive,” causing
productivity to spike, spurring other novel technologies — electric
vehicle charging systems, smart grids managed online, cities filled
with intelligent green buildings — opening up unimagined channels
for the accumulation of capital. The bottom-line is never in doubt. “The
point is,” Mathews writes, “to demonstrate that the new technology
provides superior performance and profits”: only by dint of this
quality can it be expected to trigger a proper surge.34

Hence the agent of the transition in this new wave of capital shed
of carbon will be capital itself. “It is capitalist emulation and drive for
profits that will accelerate the uptake of renewable energy sources,”
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the spirit of creative destruction harnessed for the most virtuous goal,
firms scrambling to satisfy consumer demand with the lowest possible
emissions and enriching themselves fabulously in the process.35
More precisely, it is the financial sector that will drive the switch.
Applying another model from Perez — the arrival of new technologies
are accompanied by financial bubbles (think of the British railway
mania in the 1830s and 1840s or the more recent dotcom boom) —
Mathews predicts that the profit potentials of RE will attract frenzied
investment from venture capitalists, the whole pack of adventurous
speculators following the scent of super-profits. “If the last decade
has seen REs emerging from out of their long (prolonged) gestation
phase and into the installation phase, then we can anticipate a
‘Renewable Energy bubble’ some time perhaps around 2015-2020"
— this was written in 2013 — “reflecting the surge of financing and
credit creation into the field of REs and green technologies.”®® In this
prognosis, the future is bright green like a budding leaf. “Through
direct market connections, and through the aggregating effects of
financial instruments, the entire economy will be brought within the
ambit of new capitalist eco-calculations that bring ecological limits
to the center of concern.”®7

Now what would happen were one to choose Mandel instead of
Perez as a source for speculation? The first lesson of his theory is clear:
never underestimate the ability of capitalism to reinvent itself.58
Never stick to orthodox formulas that always proclaim the end of
the road. Prepare to be taken aback by capital, whose flexibility and
resourcefulness have confuted so many prophecies of breakdown so
many times before. That said, there are a number of question marks
to be jotted down alongside Mathews'’s storyline. First of all, it might
be a category mistake to conceive of a conversion to renewable energy
as analogous to any of the technological leaps experienced since the
mid-nineteenth century.9 Going from fossil fuels to renewables —
completely, no delay — is quite unlike adding automobiles, airplanes,
and petrochemicals to the arsenal of capitalist productive forces. Since
the original switch between the first and the second waves, when the
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fossil economy emerged in full, the upswings have been predicated
on technologies for more extensive consumption of fossil fuels: but
this time, we are talking about a reversion to qualitatively different
type of energy. If, since the high Victorian era, every “great surge of
development,” to use the sanguine neo-Schumpeterian terminology,
has materialized through fossil energy, this one would have to break
out of that mould and re-embed itself in the kind of energy the
very first structural crisis jettisoned. The adequate analogy would
rather seem be that singular transition — now in reverse, and on an
unfathomably larger scale.

The question to ask, then, is if capital accumulation in general and
a phase of renewed expansion in particular are compatible with an
exclusive use of sun, wind and water. Or is there something in fossil
fuels that make their energy indispensable for capital? As much as
ever, the currents that make up “RE” remain integrated in landscapes
and subject to fluctuations in weather. Can capital survive if fettered
to the places and hours where the sun happens to shine and the wind
to blow? More to the point: can it thrive within such fetters? They
would seem to contravene the logic of globalized and lean production
— aproblem Mathews conveniently ignores, when he posits the sixth
surge as essentially a renewable continuation of the fifth (whereas
it has to remove carbon lock-in inherited from the fourth wave, in
the form of inter alia the oil industry).9° But perhaps some sort of
reconciliation can come about. Perhaps several different renewables
from many topographic regions can be connected in overarching
mega-grids that elevate them above the concrete determinants of
landscape and weather, making them available practically anywhere
anytime. Now that obviously requires comprehensive planning, most
probably by other agents than venture capitalists, quite likely by states
interfering deeply into the flow of energy. Can capital reconcile itself
to such meddling — let alone gain from it?

I have offered some more detailed, though rather skeptical
reflections on these issues elsewhere.* Here I note one further
complication: all upswings so far have rested on the freedom to
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consume vastly greater quantities of energy than the previous wave.
There has never been any other way to feed growth in commodity
production. If this history is anything to go by, a sixth upswing would
not only have to replace the current total consumption of fossil fuels
by an equal amount of renewable energy: it would have to add a
significant margin for growth — not 100 percent of oil and coal and
gas, but 120 or 150 or even more would need to be extracted from
unfossilized energy within the course of a few decades. It seems
a tall order. The alternative, of course, would be to reduce energy
consumption, beginning with its wastage: something no previous
upswing has ever had to worry about. Growing by slimming seems
alien to the workings of capital. But, again, one should not discount
its capacity for miraculous reinvention.

Then there are some straightforward empirical problems in
Mathews’s assessment. The evidence for the emergence of an RE
bubble is, to put it mildly, mixed. Total capital invested worldwide in
renewables fell by 23 percent between 2011 and 2013. It rebounded in
2014, by some 17 percent over the previous year.”* Total investment in
fossil energy was some four times larger, meaning — it bears repeating
— that for every dollar used to build up RE capacity, four other
dollars were ploughed into oil, coal, gas. The International Energy
Agency predicts a similar distribution until 2035 — no world-saving
speculative binge in sight — and notes matter-of-factly: “Getting the
world on a 2°C emissions path would mean a different investment
landscape.”?? So far, the money does not quite seem to roll into the
green Kondratieff corner. Mega-projects for concentrated solar
power in deserts — notably Desertec — “promise as many associated
investment opportunities as there are entrepreneurs to find them,”
Mathews has declared, but in reality the entrepreneurs have fled
that ship like rats.4 By the time of this writing, the Desertec project
appears to have utterly failed. The eco-Schumpeterian storyline is
built on the premise of secularly falling prices for renewables —
entirely realistic — and just as secularly rising prices for fossil fuels,
which, however, are directly contradicted by the present collapse in
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the price of oil. And then it hasn't even considered the possibility
that it might not be very lucrative to market a fuel that is practically
gratis. Where will the profits to the energy supplier come from when
the price of solar power approaches zero?%®

Finally, Mandel leads me to a rather different set of questions.
How could investment in renewable energy not only deliver profits
but underpin the steep rise in the average rate of profit required for
capital to embark on a new upswing? In what sense could it constitute
the solution to the contradictions of the fifth structural crisis? Could
it serve capital as a bulldozer by which to break down the growing
obstacles? It does not seem to be a self-driving bulldozer, not a force
advancing on its own, spreading “new and superior ways of doing
things” while society adapts more or less pliantly. Mathews seeks to
distance himself from technological determinism, but he never poses
the profoundly social question of a Marxist perspective on energy
in the waves: what source could help capital to defeat its enemies,
including itself?

The answer depends, of course, on the exact nature of the
contradictions of the present conjuncture. Let us, for the sake of
argument, accept the proposition that capital now, in a reversal of
the situation in the 1970s, suffers from too weak labor, unable to
purchase all the commodities churned out, so that over-production,
over-capacity, over-accumulation have become near-chronic maladies
of the world economy. Then perhaps giant public — note public —
investment programs in renewables could provide just the injection
of demand capital so desperately and impotently craves. But that
remains pure speculation. So far, no capitalist class has taken any
initiatives in the direction of climate Keynesianism on an epochal
scale. Under the banners of free trade and austerity, that class rather
continues to push states further away from influence over investment
and squeeze out the last drops from public budgets and working-class
earnings, and as Naomi Klein has eloquently argued, such strategies
for renewed accumulation run exactly counter to the prerequisites
for a switch.%® To speak in the terms of Mandel, climate Keynesianism
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seems to necessitate a subjective factor, some sort of social force more
external and hostile than internal and congenial to capital. It has yet
to appear on the stage.

But then one should not forget the partially independent variables.
This time, the climate system itself might prove one such externality.
An extreme climate emergency could shove this mode of production
in an unforeseen direction. Indeed, if any prophecy about the next
phase of capitalist development can be made with anything like
certainty, it is that global warming will be a determining external
condition through whose channel it must flow. Once in there, all
known wave patterns might eventually — this sort of breakdown
cannot be excluded — come to an end along with everything else.
However, before we reach that point, and to make it slightly less likely,
arediscovery of Mandel’s method and painstaking application of it to
the realities of our day, always with an eye on the subjective factor,
might be of a little help.
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Nuclear Power and Oil Capital in the Long
Twentieth Century

Adam Broinowski

Over more than sixty years since the 1953 Atoms for Peace program
was launched, the dominant tendency in public discourse to separate
nuclear power into peaceful and military uses has obscured the fact
that both aspects of nuclear power (pithily known as “dual-use”) are
mutually dependent and inextricably tied. Moreover, the commanding
presence of nuclear weapons in the high-stakes nuclear brinkmanship
that has dominated the post-1945 strategic and geopolitical landscape
has masked the important interlocking relationship between fossil
fuel and nuclear energy industries that has been central to the
consolidation of a U.S.-led global power bloc. If we are to properly
understand the dynamics of energy within contemporary geopolitical
formations, Iargue in this chapter that we must include considerations
of both oil and gas (“black” and “blue gold”) and nuclear in an inter-
operable system of power relations. This system not only informs an
international hierarchy of states, but it also is based and derived from
control over access, flows, and distribution of energy and its capital
accumulation. The primacy of energy in capital power relations and
the ensuing conflicts to secure control over it that have been integral
to the accumulation process suggests that alternative methods of
renewable energy generation, distribution, pricing, and use may
completely undermine the perpetuation of this system.

The maturation of U.S. unilateralism in the twenty-first century
follows two centuries of various Euro-American liberal imperialist
maneuvers to make it safe to do business, as it were, in and with



198 Materialism and the Critique of Energy

the resources from foreign territories. As U.S. General Colin Powell
admitted in 1998, terrorist attacks (referring to al-Qaeda’s guerrilla
attacks on U.S. embassies in Kenya and Tanzania) were “the cost of
doing business” in today’s world.! As I will discuss in the following
section, U.S. imperialism is founded on binding military and economic
securitization, or geostrategic and geo-economic control, largely
through military, political, energy, and financial instruments.

The post-World War II division and alliance system, continuing on
from previous U.S. imperialist exploits and colonial occupations, was
established to ensure the hegemony of the United States, a maritime
power, through a permanent U.S. forward presence on geostrategic
“land nodes,” “geographical pivots,” and “choke points” around the
world.? These have been used to advance U.S. national and so-called
free-world interests and those of its allies, which are said to be
dependent on the “free flow of oil at stable and reasonable prices” and
the “freedom of navigation and access to commercial markets.” This
means, in short, control over wells and pipelines, refining, pricing,
and trade routes (mainly sea lanes).3 This imperialist formation can
be seen as the continuation of geopolitical strategy as put forward by
British geographer Halford Mackinder in 1904 and developed with
other European geographers (Mahan, Ratzel, Kjellan, Spykman): the
encirclement and containment from the “Rimlands” by a dominant
maritime power of any rival emergent economic and military power
from the Eurasian “Heartland.”# In 2016 world politics seems locked
into a full “great game” scenario on the global chessboard, in which
attempts by rising powers from the Eurasian Heartland are seeking
to establish some autonomy in fossil-fuel pricing, energy supplies
and distribution and to slice through U.S.-led containment to gain
control over access points in the Rimlands and shipping lanes on the
blue oceans.’ In this system, given that energy, and hydrocarbons
in particular, is so crucial to meet social and economic needs and
improve conditions; it is at the core of global political economy as
well as geostrategy.

AsIconclude in this chapter, the potential for an emergent multi-
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polar world as represented by Eurasian energic, financial, political,
and military infrastructure initiatives to sustain sovereignties amid
aggressive destabilization, could represent a major alternative to the
largely maritime control of resource distribution and the last seventy
years of Cold War bipolarity and post-Cold War neoliberal unipolarity.
This could be a positive step given intensifying militarization,
erosion of international legal standards, weakening of multilateral
institutions, destabilization of state sovereignty, and acceleration in
extreme environmental disruption in this transitional period.

It is necessary, therefore, to begin with an overview of the inter-
imperialist competition for accumulated capital and power with
oil-based energy at its center through the acquisition of colonial
pieces in the late-nineteenth and early-twentieth centuries. Second,
I trace how nuclear weapons and a military alliance system added
a new dimension to the game of oil and global finance in the post-
World War II formation of U.S. hegemony through to the oil shocks
of the 1970s. Third, through pertinent details in the Persian Gulf War,
Color Revolutions, the Iraq War as part of the so-called Global War on
Terror (GWOT), and the destabilization of Syria and Ukraine as proxy
wars, I explore the intersections of oil and gas, nuclear energy and
nuclear weapons. Fourth, touching on the cases of India and Japan,
I explain how this (nuclear and oil) energy-military-finance system
compels states to ignore crucial economic, social and environmental
indicators that would logically demand a turn to large-scale renewable
energy programs. I argue that these power relations in late capitalism
(including a return to forms of primitive accumulation) as they
produce and thrive on systemic crisis are at the root of present
tensions and conflicts and their resulting ecological and human chaos.
Clearly the mode and underlying purpose of inter-state relations
must be reframed as, together with other important considerations,
they are proving to be incompatible with the health of the planetary
commons that sustains human and non-human existence.
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Energy and Twentieth-Century Imperialism

With U.S.-Soviet tensions already manifest during World War II, if
not since 1917, the Cold War began with the U.S.-led introduction of
atomic weapons into the geopolitical arena, anthropogenic nuclear
materials into the environment, and the concomitant development of
nuclear energy technologies. As world energy consumption grew 179
percent between 1950 and 1972, nuclear power altered previous forms
of empire building through colonial acquisition and augmented the
competition for resources in the accumulation of capital through new
technologies, military staging platforms, and strategies of dominance,
intimidation, and deterrence.® While an ideological program based on
existential threat of nuclear war extending from President Roosevelt’s
“Four Freedoms” speech of January 6, 1941 served to inculcate a sense
of righteousness, veil, confuse, and intimidate public consciousness,
American corporate actors in cooperation with the U.S. Department
of Defense (DoD), the U.S. Atomic Energy Commission, research
laboratories, and other government agencies accrued influence and
enormous discretionary budgets through financing and development
of these weapons systems. So much so that U.S. President Eisenhower,
who held significant responsibility for its making, was moved to label
this the “military-industrial complex” in his final presidential address
in January 1961. The division system which redrew the globe in sectors
under U.S. command and determined as either pro-Communist or
“free-world” allied seemed to justify the rapid development and
deployment of nuclear weapons on land and on ships, planes and
submarines, as well as sharing and hosting agreements with alliance
countries, contributed to a system of U.S. military bases, which
officially number 737 but which are estimated to exceed 1,000.” How
and why this preponderance of overwhelming U.S. military power
came to be is directly related to the control of energy in fossil fuel
and nuclear forms.

Together with the U.S. occupation of Cuba and the Philippines
as a result of its victory in the U.S.-Spanish war of 1898-1899, the



Nuclear Power and Oil Capital 201

policy initiative signified in Secretary John Hay’s “Open Door Note” of
1899-1900 addressed to China during the Boxer Rebellion (1899-1901),
was designed to extend U.S. moral, economic, political, and military
power through the creation of zones conducive to Anglo-American
trade.® By lengthening the chain of islands where U.S. ships and
personnel could refresh, refuel, and replenish supplies, the United
States established monopoly oil cartels (such as Standard 0Oil) and
their dynastic oligarchies as central to imperial expansion. Abundant
Indigenous oil supply in the United States fueled its rise to become
the world’s leading industrial power by the 1890s. Further augmented
by the entrenchment of U.S. oil companies in the oil-rich Gulf of
Mexico — Caribbean region (Mexico and Venezuela, or the “Western
Hemisphere”) — to which Great Britain had been forced to concede
control shortly after 1900 — provided an advantage over other great
powers (Great Britain, France, Germany, Japan, and Russia). Such
cartels accumulated power to the extent that many were broken up.
Even so, they diversified their projects over the course of the twentieth
century to become even more powerful multi-nationals.

When the British discovered oil in Persia in 1908, Great Britain,
with the strength of its Royal Navy, was the dominant power in the
Middle East and the Mediterranean. As ocean-going navies of the
great powers switched from coal to oil with the use of new engines,
machine weapons, and manufacturing systems prior to World War,
both Britain and France had to draw on U.S. oil suppliers (roughly 8o
percent) and also U.S. navy flotillas to secure sea-lanes for oil tankers
en route to Europe. This enabled the United States to further expand
its significant naval force by the end of World War I.

Oil production in the Russian empire which had accounted for
more than half of the world’s oil production in 1900 dropped during
the disruptive upheavals of World War I and the Russian Revolution.
In the 1920s, with the appropriation and use of oil infrastructure
and technologies initially established by western companies and
financiers, expansion of its Indigenous reserves mainly in Siberia and
access to oil in the newly unified Russian, Transcaucasian, Ukrainian,
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and Byelorussian republics, oil production recovered, and, by 1939, the
Soviet Union was the second-largest oil producer in the world, slightly
ahead of Venezuela. Unlike the United States, which continued to
secure holdings and take concessions in the Middle East and the Dutch
East Indies, the Soviet Union devoted almost all of its oil production to
the formation of an alternative political economic system and social
organization within its borders.

In the Sykes-Picot agreement signed in May 1916 and revised at
San Remo in 1920, the Arab provinces formerly under the Ottoman
Empire and important for oil distribution routes to Russia during
World War I were reshaped by British and French powers into artificial
administrations rather than diversified national economies to ensure
the flow of oil to the centers of capital. Against the wishes of various
political minority groups who sought to realize greater political
independence, these states heavily depended on foreign powers for
extraction technology and oil revenue in exchange for local goods
and services.

By the 1920s, with cheap and abundant oil supplies and revenue
from security provided for its concessions and transport corridors,
the United States economy equaled the combined economies of the
next six great powers (Great Britain, France, Germany, Italy, the
Soviet Union, and Japan). U.S. companies made up five of the seven
largest oil corporations (“the Seven Sisters”) in the world. In 1925,
U.S. oil production accounted for slightly more than 70 percent of
world oil production, with 40 percent coming from regions in which
it had holdings outside the United States.? With this accumulated
capital and the development of its petrochemical industry, the United
States rapidly developed its automobile and transportation industry,
agricultural industry for feedstock, fertilizers, and pesticides, and
further invested in its military industry. With control over one
million barrels per day (bpd) by 1941, the United States accrued
significant leverage over its allies as it could fuel both itself and its
allies’ demands. In World War II, Anglo-American control over oil
sites in the Middle East and the Western Hemisphere and sea routes
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to them forced German and Japanese imperialist powers to seek
alternatives, in the Caucasus and North Africa and the Dutch East
Indies respectively. These failed, as the Soviet forces shouldered the
overwhelming responsibility to eventually repel the German forces
from the Caucasus and Volga-Urals regions and the U.S.-led Allied
forces cut Japanese supply lines in the Pacific, contributing in large
part to their defeat.

Post-1945 New Oil-Nuclear Order

With the Bretton Woods international financial institutions
established (at the New Hampshire conference in June 1944) to
form the basis of the post-World War II monetary system, the U.S.
controlled 70 percent of world monetary gold, and the U.S. dollar was
fixed as the world currency reserve secured at $35 per ounce of gold
against other national currencies. Mirroring the Anglo-Iranian Oil
Company (producing over 100,000 barrels per day in the early 1930s),
in 1933, Standard Oil (Socal) discovered and secured oil concessions
in Dharan in 1938 and founded the California Arabian Standard Oil
Company (Casoc). Socal had merged with Texaco to form Caltex in
1936 for operations east of Suez, and then formed the Arab American
Oil Company (Aramco) in January 1944. In the same year, the U.S.
diplomatically recognized Saudi Arabia and shortly after transformed
Dharan into a U.S. military base at the beginning of 1945 in order to
better compete with British interests in Aden, Iran, Jordan and to vie
for control over the Persian corridor (established to supply the Soviet
effort against Nazi Germany). On February 14,1945, in a famous verbal
agreement between President Roosevelt and King Abdel Aziz Ibn Saud
of Saudi Arabia (made aboard the U.S.S. Quincy), U.S. protection of
and noninterference in Saudi Arabian society and support for its
regional hegemony was guaranteed in return for ensured U.S. access
to Saudi oil supply. In August 1945, it was observed in a U.S. State
Department memo that “the oil resources [of Saudi Arabia and the
Middle East] constituted a stupendous source of strategic power
and one of the greatest material prizes in world history.”*® Further,
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the Kingdom agreed not to oppose the Jewish homeland in Palestine
(future state of Israel) as long as the United States did not support an
increase of Jewish peoples in Palestinian territories.

After World War II the United States was estimated to have
briefly possessed 50 percent share of global GDP (economic output as
compared to six other major powers), largely due to its late entry into
the European theater and the negative impact of the war on Europe
and the Soviet Union." From a $2.2 billion budget for the Manhattan
Project begun in 1942, the United States became the first nation to
conduct an atomic weapon test on July 16, 1945. After having further
demonstrated its military prowess and intentions with two atomic
bombs dropped on the cities of Hiroshima and Nagasaki (and in
possession of a data-monopoly over the results), the United States then
sought an international ban on atomic weapons through the United
Nations. The U.S. failed in this mission, and, in 1945-1946, the United
Kingdom Atomic Energy Authority, denied access to U.S. nuclear
technology, launched an independent atomic program to develop
and test its own atomic weapons. While the U.S., as the sole power
in demonstrated possession of such technology, then established the
U.S. Atomic Energy Commission in 1946, a civil agency that oversaw
nuclear energy research through the Bettis Atomic Power Laboratory
run by commercial company Westinghouse, it continued to develop
mainly nuclear military applications which led to the launch of the
Nautilus, the first nuclear submarine in 1952. The first atomic test
by the Soviet Union only came in August 1949. Contrary to popular
understanding, the U.S. possessed a vastly superior nuclear weapons
stockpile as compared to the Soviet Union until well into the 1970s.

Nuclear weapons presented a major new dimension in strategic
thinking. Yet the underlying core of U.S. objectives remained to
assume Britain’s former hegemonic role as dominant maritime power
and guarantor of access to oil from the Middle East and Africa to
drive the engines of transnational capital (including Japanese) and
military operations. Amid the slow decolonization of former British,
Dutch, French, Portuguese and U.S. colonies into sovereign nation
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states from the late 1940s on, under cover of fighting communism, the
United States designed a Cold War alliance architecture formalized in
the San Francisco Treaty of 1951, which eventually led to the official
division of the world into distinct sectors of U.S. military protection
(NORTHCOM, SOUTHCOM, CENTCOM, EUCOM, PACOM, AFRICOM).
It used its military bases to threaten, undermine, coopt, and/or
overtly attack self-determinist national movements, authoritarian
or otherwise, that were not aligned to U.S. interests (for example,
access to resources, territory and markets). Increasingly U.S. agencies
used methods at the sub-imperial level: proxy wars often based on
aggravated pre-existing ethnic, religious, and historical tensions,
economic warfare through bilateral and multilateral sanctions
on resources and pricing, and information/psychological warfare
through dominant media channels.

Through the alliance system, the Marshall Plan and other bilateral
military and economic arrangements, the U.S. also bolstered client
states such as West Germany, U.K., Japan, Italy, the Republic of Korea,
the Republic of China and the Philippines. That some were former
Axis powers with political leaders guilty of war crimes who were
rehabilitated and reinstated seemed to hold less significance as
compared to their geopolitical and geo-economic potential. Heavily
dependent on the supply of foreign energy sources, Japan and West
Germany in particular were assured of a steady supply of oil by the
United States (among other necessities, infrastructural support,
and technologies) as their economies and labor forces continued
to transition from coal. During rapid economic growth in the
19505-1960s, together with deep and coordinated political interference
and inducements (and the profits from procurements during the
Korean War for Japan), this afforded Japan and West Germany
welfare state systems while serving to suppress popular demands
for independent unionism, socialism, real democratic reforms, and
national independence in foreign policy.

Similarly, as the Soviet Union consolidated its eastern and central
European nations in a federation as agreed at the Yalta Conference in
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February 1945, it enlisted their resources to rebuild from significant
wartime damage (for example, oil from Romania, coal from Poland and
Ukraine, uranium and coal from the German Democratic Republic,
subsidized oil supplied to Cuba and North Korea). In parallel, over a
period of unmitigated nuclear testing between 1945 and 1963 in the
first cold war arms race, all five of the permanent members of the
U.N. Security Council (United States, the Soviet Union, U.K., France,
and China) obtained nuclear weapons. These nuclear tests were
mainly conducted on “proving grounds” in internal and Third World
peripheries, which were also sourced for raw uranium, infrastructure,
labor, and technical support. Effectively, these test sites became
“sacrifice zones” wherein the harmful effects of long-lived radioactive
fallout were deemed remote enough to be ignored and denied by host
governments and perpetrator states and multilateral institutions. At
the same time, these tests were part of a psychological campaign to
intimidate and/or deter the enemy. As with the atomic bombs dropped
on Hiroshima and Nagasaki, the U.S. then threatened to use nuclear
weapons many times against North Korea and PRC during and after the
Korean War, and against Vietnam during that nation’s long wars for
self-determination.' Similarly, in the U.S. Single Integrated Operation
Plan (SIOP-62, 1960), in the event of an “attack,” the U.S. threatened
most Soviet and Chinese cities with massive, near-simultaneous
nuclear “retaliation” and long-lived consequences. This was based
on the notion that nuclear war(s) could be won and reflected the U.S.
aim to obtain nuclear primacy.’

After the Armistice Agreement to the Korean War was signed in
July 1953, in December that year the U.S. Atoms for Peace program
was launched (by President Eisenhower and promoted by the United
States Information Agency [USIA]). The program stressed the
distinction between commercial and military uses of nuclear energy
and promised to its own population and to aspirant nations a magical
uranium elixir. This superior “third fire,” it was claimed, could fuel
a “second industrial revolution” (although it would appear one was
already underway) to create a utopian paradise of cheap and eternal
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energy self-sufficiency to power cities, shrink distances (ships, planes,
power electronic communications), distribute electricity and water to
rural areas, transform deserts into fertile fields, improve crop yields
and strains, cure the sick, and provide industry jobs.4

In 1957, a nuclear regime was institutionalized through the U.N.
International Atomic Energy Agency (IAEA), mandated to promote the
‘peaceful’ (commercial) use of nuclear power. In this regime, newly-
emergent nuclear aspirant nations found it increasingly difficult to
develop this technology free of conditions. Unlike highways, trains,
hydroelectric dams, and mines, the special dual-use properties of
nuclear power plants meant that reactor types and degrees of fuel
enrichment were now controlled by the IAEA and U.N. Security
Council, thus entrenching an asymmetry between “nuclear haves”
and “nuclear have-nots.” Often described as a Faustian bargain,
nuclear energy symbolized the potential for greater independence
(for example, to mitigate nuclear and/or other types of blackmail),
leverage, and elevated stature in a cold war hierarchy, while binding
the aspiring state to huge capital, construction, technical engineering,
finance, resource, and time investments. This made new nuclear
states vulnerable to coercion from the supplier or from hegemonic
states in case they chose a route of greater military and economic
independence. While tantalized by the modernizing dream of energy
self-sufficiency that nuclear energy seemed to promise to developing
states, nuclear power tied them ever closer to power relations through
interrelated technological, fossil, geopolitical, institutional, and
capital path dependencies, unless they “went rogue” and developed
a clandestine nuclear weapons capability (as was the case with India,
Israel, Pakistan and North Korea).

The Defense of “Vital Interests”: Oil, Nuclear Power, and
Petro-dollars

By the early 1970s, the long-term structural impact of profitability
and over-accumulation produced crisis in the form of recessions,
inflation, and monetary instability in the domestic economies of
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developed capitalist nations. Oil primarily supplied from the petro-
state monarchies and secured by the U.S. Navy constituted 47 percent
of U.S. energy consumption, while Western Europe accounted for
64 percent and Japan accounted for 8o percent.’® U.S. domestic oil
production alone could no longer supply national demand.

By the late 1960s, pressure had intensified on the U.S. economy
from military spending and oil consumption from U.S. absorption
in Vietnam and demands were being made by nations like Germany,
France and Japan, flush with trade surplus dollars, to return their
gold security deposits from the U.S. Federal Reserve. As the U.S.
refused to devalue the dollar, its Federal Reserve was drained, and,
in August 1971, following the April 1971 Tehran-Tripoli Agreement
which raised the price of oil and consolidated the OPEC nations,
the Nixon administration created an international shock when it
announced the decision to withdraw the United States from the gold
standard, ending the Bretton Woods system. A strong nuclear lobby in
the United States took advantage of economic crisis to push nuclear
generated electricity as a cheap supplement to fossil fuels leading to
seventy-five nuclear reactors built between 1966 and 1975 (eventually
reaching 104 plants). The cost overruns were enormous and acted as
a significant brake on further construction.

A spike of $10 to $12 per barrel in oil prices, anticipated at the
Bilderberg Group meeting of May 11-13,1973, was announced by King
Faisal of Saudi Arabia in September, just prior to the Yom Kippur War
(October 6-25, 1973) between Israel and an Egypt-Syrian coalition.'®
In the October 1973 OPEC oil embargo, OPEC countries raised oil
prices by 70 percent, and the Shah of Iran called for a 400 percent
oil price increase in December. Consumers in the United States,
western Europe, and Japan were hit with high inflation and oil price
spikes while huge profits flowed to OPEC and Seven Sisters oil cartel
members.

To turn a cost into a benefit, on June 8, 1974, U.S. Secretary of
State Henry Kissinger, who had been negotiating with Golda Meir
on Israel’s tactics prior to and during the Yom Kippur War, signed
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the US-Saudi Arabian Joint Commission on Economic Cooperation.
In July 1974, William Simon, newly promoted from energy secretary
to U.S. Treasury Secretary, and his deputy Gerry Parsky (later Aurora
Capital Group Chairman), met with Saudi officials in Jeddah to confirm
the details of Saudi Arabia’s financing of America’s widening deficit
with its new-found petrodollar wealth. By December of that year,
Kissinger, Assistant Treasury Secretary Jack F. Bennett (later Director
of Exxon) and David Mulford (of Credit Suisse-First Boston and White
Weld & Co) had arranged a financial mechanism with the Saudi Arabia
Monetary Agency (SAMA) to recycle OPEC petrodollars through the
U.S. Federal Reserve Bank of New York and the Bank of England by
purchasing new US Treasury securities.'” The Saudis would plow
billions of their petrodollar revenue (roughly $117 billion which is
only 20 percent of its $587 billion of foreign reserves in 2016) back
into the U.S. economy by purchasing Treasury bonds, making it one of
America’s largest foreign creditors.!® These were creatively concealed
from official auction totals through “add-ons” and by aggregating
Saudi holdings together with fourteen other “oil exporter” nations.

In 1975, Bennett was sent to Riyadh to fix the agreement with the
monarchy that Saudi and all OPEC oil would be exclusively traded
in U.S. dollars (and not the Deutsche mark, Japanese yen, or French
franc), after which he moved to an executive position at Exxon. In
return, the United States agreed to continue military protection
(including with nuclear weapons) and to boost weapons sales from
U.S. arms manufacturers to a cash-rich Saudi Arabia to further its
regional control (and to other Gulf states). By 1975 all OPEC members
agreed to sell oil only in U.S. dollars, and Gulf petroleum replaced the
Federal gold reserve as security against the U.S. dollar as the global
reserve currency.'

As long as oil has been the world’s largest commodity in dollar
terms, its sale denominated in dollars maintained demand for dollars
from world central banks for their currency reserves to back foreign
trade. The flood of petrodollars to OPEC nations from loans from
big London-New York banks and from the World Bank and IMF and
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repayable in dollars has fed back large commissions to U.S. and U.K.
banks ever since. Essentially, while price hikes in petroleum and
inflation impacted negatively in the polls in the United States, western
Europe, and Japan, for corporate executives of major banks, oil
companies, armament contractors, and their political representatives,
as well as OPEC nations, higher oil prices were a boon.

Turning point: 1980s-1990s

In 1979, strategic shifts altered the tactics of imperialist capital. As
a rash of nuclear reactors in large oil consumer countries (Japan,
the U.S., and western Europe) came online in reaction to the oil
price shocks of the 1970s, China’s Open Door reform under Deng
Xiaoping was underway following U.S. rapprochement and PRC-
USSR antagonism. With the Soviet Union embroiled in Afghanistan
while the U.S. funded and supplied (weapons and training) Islamist
insurgents (Afghan Mujahedeen as progenitors of al-Qaeda) to fight
them (instigated in the CIA’s Operation Cyclone) in 1979-1980, as per
the Carter Doctrine, the U.S. continued to fund and supply weapons to
Israel, which signed an armistice with Egypt (the Egypt-Israel Camp
David accord). It also imposed harsh sanctions on former close ally
Iran (a Saudi rival) due to its Islamic revolution to further Israel-
Saudi-U.S. control over hydrocarbons in the Middle East. By contrast,
the parallel ascension of Saddam Hussein's Ba'ath party to power in
Iraq and the shift toward radical Wahabbism due to the Saudi Islamic
uprising at Mecca did not seem to attract U.S. opprobrium. Wahabbism
spread to Pakistan, where Prime Minister Zulfikar Ali Bhutto was
executed under orders from General Muhammed Zia-al-Haq. The
subsequent Iranian hostage crisis between 1979 and 1981 would then
fatally undermine Carter’s presidency, mark the beginning of the
Iran-Iraq war (1980-1988), and usher in the Reagan administration
which engaged in a second superpower arms race.

To support another boost in military expenditure, in the early
1980s, following a decade of domestic stagnation and inflation, the
Reagan and Thatcher administrations targeted domestic organized
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labor through new privatization, deregulation, and austerity
measures, and instrumentalized through the IMF and the World
Bank.?° This method of economic crackdown had been tested in Chile
under the Pinochet regime after the coup d’etat and removal of the
Salvador Allende government on September 11, 1973.

This was augmented by the innovation of futures oil trading
(“paper 0il”) introduced by Goldman Sachs in the mid-1980s. By
detaching physical oil from oil contracts so as to better manipulate
and determine its market value via American and British benchmarks
on all exchanges, major Wall Street banks used insider knowledge of
traders’ motivations to further manipulate the growth or slowdown
of the world economy. With the dollar as world reserve currency,
this more efficient financial leverage over oil prices alongside greater
control over fossil fuel refinement and distribution through U.S.
military basing and operations permitted ambivalence toward endless
inflation in U.S. federal debt ($18.6 trillion, or 111 percent debt to GDP
in 2016, up from 55 percent before the War on Terror).

Irag Warll

The priorities of this oil-military-dollar complex fortified by nuclear
weapons was clearly demonstrated in the Persian Gulf War. On July
25, 1990, President Hussein notified U.S. Ambassador Glaspie of
Iraqi intentions to invade Kuwait due to the oversupply of oil and
theft through slant-drilling by Kuwait and the United Arab Emirates
(economic warfare in Hussein's view), which were protected by U.S.
security agreements and hosted U.S. troops.* Glaspie recommended
negotiations and assured noninterference, which was followed up by
a friendly letter from President George H.W. Bush, the credibility of
which was supported by a legacy of over ten years of U.S. financial
and military support to Iraq. Negotiations collapsed when Iraqi forces
invaded Kuwait on August 2, 1990. Hussein offered the United States
a privileged position in energy exploitation in Kuwait.?* Bush then
condemned Iraq’s actions as a contravention of the United Nations
Charter, the Arab League Charter, and the Iraqi Constitution.
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While implementing an embargo on Iraqi trade (“economic
sanctions”) and building up U.S. troops in Saudi Arabia over five
months, the Bush administration provided three main reasons to
justify U.S. invasion of Iraq to Congress and the broader public: to
protect cheap oil supplies to the U.S., to avoid a precedent of larger
nations annexing smaller ones (invoking Nazi Germany’s invasion
of Czechoslovakia and the Soviet invasion of Hungary and following
the Carter doctrine), and to intervene and stop a dictatorship that was
(falsely) accused of killing babies in Kuwaiti hospitals.?3

The general public exposed to mainstream media narratives was
not informed that the CIA had aided Saddam Hussein’s return from
hiding in Egypt after his failed attempt on President Qassim’s life
(who had sought to nationalize Iraqi oil) in 1959 and his eventual
assassination in 1963, and assisted Hussein's Ba'athist Party to take
power in 1979.>4 Nor was it widely discussed that during the Iran-
Iraq War (1980-1988), fought primarily over borders, Shiia-Sunni
influence, and regional power, the U.S. supplied weapons, logistics and
precursors for chemical, biological, and nuclear weapons to Iraq, as
well as weapons, covertly, to Iran (the Iran-Contra scandal).?> Along
with being accused of orchestrating a string of domestic bombings
to exacerbate diplomatic tensions for the Assad government in Syria
in the 1980s, in 1983, the CIA pushed the U.S. government to pressure
the Hussein government, along with Israel and Turkey, to threaten
to invade Syria, which had closed off an oil pipeline to Iraq due to its
war with Iran.2®

The U.S. launched the Persian Gulf War on January 17, 1991. The
Iraqi Army, depleted from its eight-year war with Iran, could not
resist Operation Desert Storm, a U.S.-Saudi forty-two-day intensive
bombing campaign followed by a massive ground offensive that
included the use of depleted uranium shells. This led to the deaths
of roughly 130,000 Iraqis. While continuing sanctions and military
strikes caused the deaths of 500,000 Iraqi children, true to form, in
1997-2000 U.S. oil corporations like Halliburton sold oil production
equipment to Iraq paid for by the Hussein government through
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misallocated U.N. Oil for Food Program funds. Such corporations later
recouped on this “investment” when the Hussein government was
forced to sell them cheap oil on the black market after the Iraq War II.

Rather than to ensure cheap oil supply to domestic U.S. markets,
however, U.S. actions and policy in these wars demonstrated a
willingness to sacrifice civilian lives in the Middle East for greater
control over revenue from oil from Iraq, Kuwait, UAE, and Saudi
Arabia through extraction, distribution, pricing, and associated
armament sales and foreign purchases of U.S. Treasury bonds to
maintain the primacy of the dollar.

As Shimshom Bichler and Jonathan Nitzan argue, while energy
control is certainly central to U.S. military interventions in the
Middle East, these have done little to keep the real price of oil low,
and that its inverse is more likely. Instead, they claim that capital,
rather than primarily an economic entity, is a quantitative measure
of organized power. They find that capital wealth is better measured
in the differential profits accumulated by a corporation backed by
state organs relative to those of rival corporations. So the capacity
for capital control via energy and military operations is at the core
of power relations — or, capital toward monopoly control as power.>’

Color Revolutions

Activity related to U.S.-centered capital power relations were not
limited to the Middle East in this period. As indicated in a 1984 United
States policy directive (U.S. National Security Decision Directive 54)
to promote :silent revolutions in communist countries,” the U.S.
exerted pressure, both covert and overt, to aggravate internal tensions
in communist countries and pull them from the Soviet orbit. Due
to low GDP growth, a war of attrition in Afghanistan, intense arms
race expenditure, the 1986 Chernobyl nuclear meltdown, tightening
military and economic encirclement, and divisions between ruling
factions in Moscow, Presidents Bush and Gorbachev agreed to an end
to the Cold War at the Malta Summit in December 1989. The Warsaw
Pact was disbanded in February 1991 based partially on a commitment



214 Materialism and the Critique of Energy

made on February 10, 1990 by West German foreign minister Hans-
Dietrich Genscher to Eduard Shevardnadze that NATO would not
expand any further to the east.

Proclamations of the end of history and post-Cold War
globalization that followed did not dampen the enthusiasm of the
United States government and its NATO allies for covert action,
destabilization, coercion, and outright invasion of sovereign states
that sought national control over energy reserves (among other
resources). Under the neoliberal Washington Consensus, a string of
Color Revolutions throughout the 1990s and 2000s (such as Yugoslavia
[1992-2000], Georgia [2003, and Southern Ossetia’s secession in 2008],
Ukraine [2004-2014], Kyrgyzstan [2005], Moldova [2009]) saw the use
of strategies to foment tensions along ethnic, religious, and linguistic
divisions. Against U.N. Security Council resolutions, Yugoslavia was
broken up and tensions created along ethnic and religious lines, and
Kosovo was annexed by NATO powers, which then expanded into
central Europe. With policy advice from U.S. think tanks and local
NGOs, similar tactics were extended to the North Caucasus and
Central Asia (and the Far East), the prize being access and control of
the bounty in these oil- and gas-rich areas and geostrategic corridors.

Post 9/11

With the pretext of hunting the perpetrators of the September 11,
2001 attacks, the United States invaded and occupied Afghanistan,
and currently maintains nine major bases and at least 400 smaller
bases and installations with NATO coalition partners excluding those
operated by joint command with Afghan government forces. This
includes the enormous Bagram Air Base, from which the U.S. could
seek to facilitate operations to strengthen control over the Qatar-
Baluchistan-Pakistan and Turkmenistan-Afghanistan-Pakistan-India
(TAPI) oil and gas pipelines (U.S.-Saudi backed).?® This has provided
further leverage to the U.S. to back Pakistani “rebels,” for example, to
obstruct the rival Russia-China sponsored Iran-Pakistan (IP) pipeline
through Baluchistan. Underway since the 1990s, such pipeline projects
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promise to expand as multinational rivalry intensifies for control
over the geostrategic trade corridors in Central Asia. As the Tengiz
field oil reserves were discovered in the Caspian Sea in 1979, U.S.
bases, already present in Afghanistan and in the region, facilitated
the U.S. military and oil corporations to vie for a share over licenses
and pipelines that pump Kazakh oil with five regional nation-states
(Russia, Kazakhstan, Turkmenistan, Iran, Azerbaijan). Pipelines are
planned or already pass through Russia to the Black Sea in the west,
to Iranian clients in the south, and to China’s Xinjiang province in the
east. China’s considerable assistance to develop Pakistan’s Gwadar
portas a regional oil-gas sea-land transport hub and India’s assistance
(together with a railway) to develop Iran’s south coast Chabahar port
in the Gulf of Oman (72 km from Gwadar) further complicate these
capital power relations in Central and South Asia.?®

Together with the occupation of Afghanistan, it was no coincidence
that in 2002 the Bush II administration withdrew from the Anti-
Ballistic Missile (ABM) Treaty of 1972 while maintaining the U.S.
nuclear first-use policy. The U.S., NATO and Japan (followed by
others) then began deploying jointly developed Aegis Ballistic Missile
Defense (BMD) shields and radar in strategic areas of Europe and
Northeast Asia. Despite repeated demands by Russia and China for the
withdrawal of U.S.-NATO installations of tactical nuclear weapons, as
they violated the 1968 treaty on Nuclear Weapons Non-Proliferation,
these alliance partners dismissed these concerns as irrelevant as
the systems were “defensive” and were intended to protect against
missiles from Iran and North Korea. Instead they then accused China
and Russia of protecting these so-called rogue state targets. The latest
example of this scenario is the 2016 Seoul-Washington agreement to
install the Terminal High Altitude Area Defense (THAAD) missile
batteries deployed in the southern region of South Korea.

Bush II's sequel Operation Enduring Freedom (2003) saw the
complete removal of the Ba'athist government based, ironically, on
a pretext of Iraqi Weapons of Mass Destruction (WMD or, nuclear
weapons). General Colin Powell provided false evidence (with U.K.
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support) at the United Nations Security Council, and advanced the
vaguely defined Global War on Terror to target the same Islamist
“terrorist groups” (such as al-Qaeda) that the U.S. had been funding
to fight the Soviet Union in Afghanistan and Russia in Chechnya and
Dagestan.3° In lieu of protecting Israel and the U.S.-Saudi (and Gulf
Cooperation Council states) oil-finance mechanism and hegemony
in the Middle East, only later was it revealed that a U.S.-led program
to recruit mercenary jihadi fighters (including former Baathists and
Sunnis in but not limited to Iraq) was set up to help “take out seven
countries in five years” (Iraq, Syria, Lebanon, Libya, Somalia, Sudan,
Iran) and to further prize open strategic territories to Capital energy
interests.

Syria and Ukraine: Recent Regime Change Plans for Pipeline
Hegemony

The conflicts in Syria (since 2011) and Ukraine (since 2014) are
also indicative of the centrality of oil and gas to U.S.-led aims for
monopoly control. In the legacy of CIA-led attempts to control oil
supply (Trans-Arabia [Oil] Pipeline) running through Syria to Europe
since 1949 by the destabilization of elected governments (namely,
assassinations, insurgencies, and political interference), and in
contrast to the dominant mediations of the “Arab Spring,” Syrian “civil
war” and “drought” as primary causes of this conflict since 2011, a
foreign-sponsored insurgency (loosely known as ISIS/ISIL/IS in part
comprised of former Iraq Army soldiers laid off under orders from
General Paul Bremer and asembled into Al Qaeda Iraq (AQI), Al Qaeda
affiliate Jabhat Al-Nusra renamed as Jabhat Fatah Al-Sham and Hayat
Tahrir al Sham, Jaysh al Islam, and the Free Syrian Army brigades
among others) has been central to creating favorable conditions for
the U.S. and its allies.>"

In 2009, the Syrian President Bashar al-Assad rejected a $10 billion
Qatari gas pipeline project proposed in 2000 to run from Qatar (North
Dome field shared with Iran’s South Pars field) through Saudi Arabia,
Jordan, Syria, and Turkey (Qatar-Turkey Gas Pipeline) to Europe.
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Similarly, plans have been long underway for the construction of
an oil pipeline from Saudi Arabia through Syria to Europe continue.
The construction, saving costs, and expanding volume as it would be
cheaper and faster than sea transport, would be carried out by a U.S.
corporation such as Halliburton and marketed to Europe by firms
like Exxon. Iran, seeking to use Syria as a corridor for its gas, has
intervened to defend the Assad government against the U.S.-Saudi-
Qatari-backed jihadi insurgency to weaken and overthrow and replace
Assad with a government. If they cannot replace the government with
one more favorable to their interests, rather than occupy Syria, they
seek to secure control over a strip in former Syrian territory through
which to run the pipelines.

This oil-gas link would position GCC states to dominate world
natural gas and oil markets; accrue power to Qatar, host to two U.S.
bases, and Saudi Arabia, host to a drone base and several “units”;
deliver huge revenues to U.S. corporations that refine and distribute
the oil and gas to Europe and to Ankara through transit fees as a
transect hub; and to U.S.-U.K. banks through dollar commissions. It
would undercut Russia’s major share (70 percent of Russia’s gas supply
goes to Europe) of Europe’s gas supply (Nord Stream to Germany
and the planned South Stream pipeline through Turkey), providing
a further means to isolate that nation. This could also contribute to
a long-planned greater Middle East territorial project and a NATO
corridor from Turkey to India as an alternative to the Strait of Hormuz
supply route in case of war with Iran.

Instead, with conflicts sparked from the cooption of initially
nonviolent protests in Syria and Libya in 2011, in 2012 Syria signed
off on a pipeline from Iran’s South Pars through Syria to the ports
of Lebanon, giving influence to Iran at the expense of Qatar, Saudi
Arabia, and Israel, and leaving Iran and Russia to negotiate without
U.S. involvement. In 2012, having supplied funding and intelligence
to Syrian opposition groups since 2009, the United States joined
France, Qatar, Saudi Arabia, Turkey, and the U.K. to form the Friends
of Syria Coalition and demand and conduct operations for the removal
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of Assad. From around this point, a multinational force of Islamist
Sunni mercenaries (as listed above) were armed, trained, and funded
primarily by Saudi Arabia, Qatar, Turkey, the United States, NATO,
and Israel to destabilize and gain partial control of Syrian territory
and ultimately replace the Assad government.3?

Again, to justify this intervention, in 2013 the Syrian government
was widely accused of using its chemical weapons (sarin) on Syrian
civilians in the Ghouta chemical weapons attack which left 1,400 dead.
Later, numerous investigative journalists revealed a secret agreement
in 2012 between the Obama administration and leaders from Turkey,
Saudi Arabia, and Qatar to set up a sarin gas attack and blame it
on Assad to provide further justification for the “moderate rebels”
and pretext for U.S. invasion and regime change in Syria. In 2013,
Russia persuaded Syria to relinquish its chemical weapons stockpile,
which it duly did. Several investigative journalists then found and
corroborated that the sarin came from Libya’s stockpile, along with
many other weapons, which were being run in “rat lines” through
Turkey.33 These accusations and counter-accusations of chemical
weapons attacks have continued since.

As this chapter goes to press, yet another chemical weapons eventin
Khan Sheikhun on April 4, 2017 was blamed on the Syrian government
and used tojustify a U.S. unilateral retaliation with tomahawk missiles
on the Shayrat airbase and further discredit the Assad government.
The United Nations Organization for the Prohibition of Chemical
Weapons (OPCW) confirmed that traces of sarin gas found in the
attack were not linked to the Syrian government’s former stockpile
of chemical weapons. The report corroborates the assertions of the
Syrian government that armed insurgents were responsible for the
chemical attack, along with the preceding attacks.34

In October 2013, Russia then sent a flotilla to confront U.S.-NATO
naval and air forces to back down from a planned attack on Syria from
the Mediterranean. Russia provided further military assistance at
the request of the elected Syrian government since September 2015
following ISIS’s control of transit corridors and major town centers
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including Raqqa, northeastern Syria and Mosul (and Erbil and Kirkuk)
in northern Iraq, which have oil fields (matching a possible pipeline
route). Although motivated by its strategic interests — to protect
its naval base in Latakia, one of only ten Russian foreign military
bases and facilities, its share of the European gas market, and to
curb a long-term internal Islamist insurgency — Russia’s operations
remained within international law. By contrast, the U.S.-led coalition
has claimed to be fighting ISIS while demanding that the Syrian
government negotiate to share power with non-ISIS “moderate”
groups who seek to establish a “federal system.”?> While Damascus
haslargely been brought under control, bitter fighting continues with
major flashpoints in Raqqa, Aleppo, Deir Ez-zor, Manbij, Idlib, Ramadi,
Homs, and Hama.

As if in revenge for Russia’s intervention to protect Syria, a “civil
war” in Ukraine was also triggered through an illegal coup d’état to
overthrow the elected Yanukovych government in February 2014.
When the Yanukovych government defaulted on its loans to Russia and
chose to honor a Russian repayment agreement instead of accepting
an IMF austerity package, preexisting tensions were aggravated
between energy-rich (coal) but politically neglected eastern provinces
(Donetsk, Donbass, Lugansk) which favored ties and trade with Russia
and more privileged western provinces where populations favored
joining the European Union and signing on for IMF loans.

As a traditional energy transit zone and buffer state between
Russia and Europe, Ukraine has long been a target for multinational
corporations assisted by U.S. and E.U. intelligence vying for shares
of Ukraine’s resources. In 2008, for example, nuclear conglomerates
in western-Ukraine (Tshiba-Westinghouse/Energoatom, AREVA/
VostGOK) attempted to exclude Russian involvement in Ukraine
nuclear power by converting Russian nuclear reactors (VVER Water-
Water Energetic Reactors) to uranium and plutonium fuels (MOX
Mixed-Oxide).3®

Mediated as a color revolution against an unpopular and corrupt
pro-Russia government, the new government was constituted with
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members favored by the U.S. “Ukraine hands” (such as U.S. State
Department Victoria Nuland and U.S. Ambassador Geoffrey Pyatt)
including the former Prime Minister (Arseniy Yatsenyuk) and several
Ukrainian émigré or foreign-born parliamentary members (such as
former Georgian President Saakashvili as Governor of Odessa).

Russia assumed control of Crimea to defend its access to the Black
Sea following overwhelming electoral support for secession (over 70
percent in favor by western polls). Labeled an annexation, Russia
was punished with several rounds of economic sanctions and banned
from the G8 summit. As Russia attempted to uphold the terms of the
subsequent Minsk Protocol (no foreign interference in Ukraine),
Russian-speaking populations in eastern Ukraine, Odessa, and Crimea
were attacked and besieged on numerous occasions by government
and hard-right paramilitary forces (Right Sector, Svoboda, Azov
Brigade, Maidan, Bandera) on anti-terrorist and even anti-Communist
pretexts.3” The Poroshenko government also blocked energy supply to
Crimea (recovered with an energy bridge from Russia), while natural
gas and heating prices doubled in 2016 in Ukraine under an IMF shock
therapy program. Coalition allies such as Australia ignored Ukraine’s
declared intentions to develop nuclear weapons in the next ten years
and a significant accident in late 2014 at the Zaporozhye nuclear power
plant which has leaked radioactive material into the environment
on several occasions, and blocked uranium supply to Russia while
signing uranium export agreements with Ukraine.3® This agreement
has since been ratified.

The U.S. “Asia Pivot” and Nuclear Build-up

As befitting a global hegemon, U.S. efforts to control the world
economy have not been limited to the Middle East, Central Europe,
and Central Asia. In a new doctrine informally known as the Asia Pivot
devised in 2009 and announced by President Obama in Canberra in
2011, the intention was declared to deploy 60 percent of U.S. military
forces along an arc extending from Northeast Asia to the Philippines
and Vietnam to Australia and India. Intended to contain and encircle
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China and Russia in the Indo-Asia-Pacific regions, the U.S. called on
regional allies to increase their military expenditure to more than
2 percent of GDP. India and Japan, two central nodes in this arc,
demonstrate how nuclear and energy supply chains are inextricable
from this strategy of military positioning and presence.

In stark contrast to the public opprobrium, heavy sanctions, and
military threats to Iran and North Korea for their nuclear programmes,
U.S.-led efforts in 2004-2005 (brokered since the mid 1990s) led to an
agreement in 2008 to bequeath India, a non-NPT member, with a
waiver to trade with members of the forty-eight member Nuclear
Suppliers Group (NSG). Although India was finally denied formal
membership of the NSG in 2016 as it would breach its mandate
not to include non-NPT states, India will likely apply again. It was
also able to use the waiver to sign with NSG members in bilateral
agreements for supplies of raw and enriched uranium and nuclear
power technologies (from United States, France, including parts from
Japan, Russia, and likely Japan). In contrast, others (such as Pakistan)
continue to be denied either a waiver or full admission to the NSG. In
return for this U.S. leveraging, India signed up to a “global security
partnership” with the United States to counter, encircle, and contain
Chinese military reach and energy supply routes, including in the
Bay of Bengal and South China Sea. Against its typical position of
independence, building on its “Look East” policy of 1991, India also
launched its “Act East” policy of more proactive engagement in Asia,
part of which is its closer security alliance with the U.S. and Japan.

India’s increased nuclear generating capacity would contribute
to boosting power for military manufacturing (such as blue-water
navy) while surplus uranium allows it to divert Indigenous uranium
to Indigenous reactors and reprocessing facilities (ten out of twenty
are beyond IAEA scrutiny) for high-grade fuel for nuclear warheads.>
These weapons would supply the new nuclear armed and fueled attack
submarine fleet (four or five Arihants) in development since the 1980s,
and which would make India the sixth nation to possess a credible so-
called second-strike deterrent (with U.S., U.K., France, Russia, China)
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and places India behind U.S. and Russia in nuclear triad capacity
(tactical, intermediate, or multiple nuclear warhead delivery from
land, sea, and air). The Arihants are also intended for anti-submarine
warfare capability against China in the Indian Ocean.4®

At the same time, Prime Ministers Singh and Modi both framed
India’s contracts for fabulously expensive foreign nuclear reactors as
an attempt to avert a “power crisis” and provide for “energy-starved”
populations (roughly four hundred million) who lack modern cooking
and heating. In fact, while national energy consumption is expected
to double in the next twenty years, Modi’s “Make in India” campaign
will exploit the nation’s vast supply of cheap labor and growing
middle-class appetite for electricity for a transnational capitalist class
of investors.# Instead of social uplift, these reactors will increase
electricity bills for Indian taxpayers while raising electricity capacity
by only a few percent. The real burden of this “atomic revolution” is
borne by urban working classes in the form of high electricity bills and
farming-fishing and tribal communities residing near uranium mines
and nuclear power installations in the form of radiation exposures
and contamination, who have sought to protect their subsistence
economies from nuclear operations since 1988.4*

Special concessions for India is a familiar story in Northeast and
Southeast Asia. While Washington has often called the United States
the “indispensable nation” (presumably to “keep the peace”) it has
long aggravated regional divisions to justify its forward deployments.
The United States is the only nation that has agreed to protect favoured
states through extended nuclear deterrence which either store/d U.S.
nuclear weapons or agree/d to host U.S. nuclear weapons carriers
(for example, latent or de facto nuclear states such as Japan, ROK, the
Philippines, Australia, Canada), and the only country to “share” its
nuclear weapons (in U.S. bases and mounted on delivery platforms)
with other states (Belgium, Germany, Italy, Netherlands, Turkey, UK.).

Asarecipient of U.S. extended nuclear deterrence, Japan is also the
only non-nuclear NPT member state to date to possess a significant
nuclear stockpile via nuclear fuel reprocessing. While it claims to seek
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energy self-sufficiency by closing the nuclear fuel cycle (particularly
after the 1974-1976 oil shocks), key political leaders and strategists
have long claimed Japan’s right to develop tactical nuclear weapons
in defense of the nation under the U.N. Charter. In the 1980s, during
the U.S. Star Wars (SDI) program and Soviet deployment of SS-20
intermediate-range ballistic missiles (IRBMs), Japan committed
research and development to missile defense technology. In fact,
Japan has maintained a “hedge” capacity to produce high-enriched
uranium, plutonium, and tritium for construction and maintenance
of nuclear weapons, including for miniaturized warheads.*® It has
used aggressive-defensive North Korean rhetoric and DPRK missile
testing since 1998 (nuclearized since 2006) to justify its acquisition of
BMD on par with NATO powers and boosting interoperable capacity
for U.S.-Japan “collective defence” forces further enabled by the Abe
government’s forceful reforms of Japan's constitution.

The U.S. Asia Pivot is only a step behind U.S.-NATO military
posture in Europe. Since a U.S.-NATO missile umbrella ranging from
Greenland to the Azores in Portugal was first announced by Bush Il in
2007, in May 2016 a new anti-missile shield (MK 41) facility in Romania
was opened and another planned for Poland in 2018 to join those in
Turkey and Spain. Russian President Vladimir Putin issued a series of
candid statements on this matter. In 2016, for instance, Putin pointed
out that the nonexistent “Iranian threat” was a front to carry out the
implementation and loading of the NATO Missile Defense (MD) System
positioned in Europe. This uses sea-based mid-range Tomahawk
subsonic cruise missile rocket launchers that can penetrate territories
within 500 kilometers. With advances in U.S. missile technologies
these are expected to increase to 1,000 kilometers and further. As
Putin elaborated, the MD system is only one component in a larger
system of offensive military potential: “one complex blocks, the other
launches a high-precision weapon, the third blocks a potential nuclear
strike and the fourth sends out its own nuclear weapon in response.”
Although this system is non-nuclear, as the nuclear element was put
on hold in the 1980s, Putin’s expressed concern is twofold. First, these
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missiles could be used to target Russia’s nuclear potential, taking out
its retaliatory capability and therefore its deterrent function. The
second is the inability of Russian intelligence to determine whether
or not these missiles are nuclear, potentially forcing Russia either
to launch nuclear weapons in correct or mistaken retaliation for an
apparent nuclear attack or to launch in anticipation of a nuclear attack
(preemptive or first-use nuclear strike). If this is correct, then Putin
is correct to assert that rather than a “defense” system, this system is
an “offense” system that is intended not to “prevent aggression” but to
enable it. Putin considers this as a disruption to the strategic balance
of power underwritten by a system of mutually assured destruction
as it allows the U.S. nuclear primacy.#* Russian and Chinese concerns
appear to have been accurate, as these systems could not only
potentially neutralize their offensive missile capabilities, they could
also be reequipped with cruise missiles with significant reach into
Russian and Chinese territories to be used in a “limited nuclear war.”

The U.S. also withdrew from the U.S.-Russia megatons to megawatts
program and New START treaty signed in 2010, and committed $355
billion for smaller yet more powerful nuclear weapons over ten
years. Between 2011 and early 2016, the United States launched fifteen
unarmed nuclear missile tests (including Minuteman 3 ICBMs from
California to Kwajalein atoll).#> The Obama administration committed
$1 trillion to an overall nuclear weapons upgrade over thirty years
(long-range bombers, nuclear submarines, ICBMs, cruise missiles,
F-35 fitted B61-12 bombs, nuclear plants, and laboratories).* The
Trump administration has confirmed this and added an extra $54
billion to defense.

With NATO-Russia military communications cut since the Ukraine
crisis in 2013, U.S.-NATO forces have run multinational “rapid
reaction” drills (40,000 troops), pre-positioned strategic bombers,
tanks, and bases and rotated troops (four battalions or 4,000 U.S.,
UK., German) in the Baltic states (Latvia, Lithuania, Estonia), Poland,
Norway, and also Jordan.* While trading accusations of violations
of the 1987 Intermediate Range Nuclear Forces Treaty (INF), Russia
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refused tojoin the 2016 Nuclear Security Summit. It deployed Iskander
nuclear-capable short-range ballistic missiles in Kaliningrad and
other sites within Russian borders, and also committed to new missile
complexes for Russian Strategic Missile Forces (SMF), including a
multiple-warhead ICBM (RS-24 Yars) and a new heavy ICBM (Sarmat).
Since 2014, China and Russia have been developing new hypersonic
intercontinental missiles (China-DF-ZF, Russia-3M22 Zircon) intended
to maintain nuclear deterrent capability by breaking through U.S.
missile fence systems on their borders, and avoid U.S. monopoly in
the Baltic and South China Seas. On April 12, 2016, Beijing tested a
DF-41 ICBM missile with multiple warheads that can reach the United
States in thirty minutes.4® At the time of writing, Russia and China
are considering building a joint missile defense system comparable
to the joint operated U.S. equivalent.

None of this should be surprising. In 2010, a telegram leaked from
the U.S. State Department signed by Secretary of State Hillary Clinton,
outlined a NATO plan for attacking Russia. In 2016, an election year
in the United States, while U.S. think tanks targeted their rhetoric on
Russian aggressive “adventurism” in Europe and Beijing’s push for
“hegemony in East Asia,” economic warfare was ongoing to provoke
and/or break Russia.#” With the Iranian oil export and nuclear energy
embargo lifted in late 2015, Saudi Arabia glutted the world oil market
by overproduction, forcing down oil prices from $103 per barrel in
June 2014 (compared to an $80 per barrel average) to below $30 per
barrel in February 2016 (up to $50 per barrel in June).® Characterized
as “cancer treatment,” Saudi Arabia gambled that it would suffer less
than the world’s other largest oil producers — Russia and Venezuela.*?

Alternatives to Interlocking Unipolarity

After more than seventy years, the U.S. division and alliance
architecture is stressed from “imperial overreach” with a military
budget greater than the next twelve nations combined and increasing
every year to fortify strategic territories and energy corridors to
maximize control over supply and finance. The Beijing-Moscow “anti-
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system” of Belt, Road, and Pipelines (Belt and Road Initiative) across
the Eurasian heartland and supported by a complex of multilateral
financial and trade institutions (such as the Shanghai Cooperation
Organization [SCO], Asian Infrastructure Investment Bank [AIIB])
indicates the emergence of a potential alternative.

As oil output in the North Sea declines, in 2016 Russia detached
Russian crude oil from the U.S. dollar to trade in ruble on the St.
Petersburg Exchange (SPIMEX). Russia further agreed to be paid in
yuan in 2017 for its oil and gas pipeline supplies (ESPO pipeline and
also Northeast Asia) to China which is the world’s largest oil importer
at 8.9 percent (6.6 million bpd, November 2015).5° China also launched
an independent yuan oil benchmark on the Shanghai Exchange (INE).

A multi-polar world could be the most significant alternative to the
dominant power system established at the end of World War II. On one
hand, as attrition of infrastructure and public services and precarity
in lower- and middle-income working classes grow more acute in
advanced capitalist societies, denying the dominance of the dollar
fixed to the world’s biggest commodity of black and blue gold (both
finite non-renewable resources) could at least expose this systemic
production of self-perpetuating and opportunistic crises to fairer
competition. Instead of the neoliberal shock tactics of proxy wars,
military intervention and “regime change”; financial manipulation;
foreign loans with heavy interest; austerity, deregulation,
outsourcing, integrated robotics (to replace labor); and extreme and
excessive resource extraction (coal seam gas, seabed mining, super-
trawler driftnet fishing, water privatization, trafficking), long-term
macro and micro, local and transnational energy and infrastructure
projects could foster greater trust through cooperation and could
boost real employment, tax revenue, technology-access, new markets,
and industries. If there is a significant and coordinated push to
adopt renewable energies and reduce carbon-based dependence
it could mean avoiding desperation as vital resource depletion
hits harder as well as a cleaner environment. This could positively
strengthen supranational institutions and sovereign states to rein in
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atransnational executive class through the universal ratification and
enforceable execution of international legal standards to create more
equitable opportunities for development and less uneven distribution
of wealth.

Conclusion: Fukushima Daiichi as Exhaustion by Capital

The spread and diversification of capitalism has depended on
the military and economic (including energy) organizational
capacities of a succession of global hegemons which have sought to
foster accumulation and control on a progressively expanding and
penetrating scale.”' In 2016, as in 1945 and throughout the intervening
decades, nuclear energy and nuclear weapons remain instrumental
in and inextricably bound to the operations and ambitions of nation
states, transnational corporations, alliances, and power blocs within
the global power apparatus. Nuclear power structures bind nation
states within a regional and global security calculus and institutional
order, while commercial or “peaceful” nuclear energy, although not
completely fictitious, has provided a “fig-leaf” for military uses. Not
limited to chessboard security, however, nuclear weapons states, de-
facto nuclear weapons states, nuclear energy states, and non-nuclear
states are simultaneously entangled in a web of energy-financial-
military power relations. The nuclear power industry represents some
of the starkest class divisions due to its centralized and concentrated
system operated by a transnational power elite and insulated within
exclusive domains of decision making and information access while
disempowered communities bear most of its weight in the form
of dispossession, loss of political agency, corruption, cheap labor,
radiation exposures, and a contaminated commons.

For decades in Japan, for example, informal laborers from the
most vulnerable parts of society are picked up by labor brokers, often
with yakuza connections, for labor on power plant construction,
maintenance, and cleaning.>® As nuclear reactors grow older they
become more contaminated and corroded (average forty-year life
span) and these workers, vulnerable to a regime of misinformation,
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become increasingly exposed to radiation. They develop chronic
illnesses, cancers, and leukaemia, and shortened life spans, which
also have generational impacts in the form of mutagenic effects.”

Five years after the Tokyo Electric (TEPCO) Fukushima Daiichi
nuclear disaster began on March 11, 2011 (“3.11”) it would appear
that recovery, reconstruction, and revitalization is underway in
Fukushima Prefecture. With the dominant narrative under control,
the mainstream public assuaged, high radiation levels normalized,
and a planned return to nuclear power generation (with twenty-five
reactors expected to be supplying 20 percent total energy by 2030),
as distinct from the response to the Chernobyl disaster the Japanese
government and TEPCO have continued to vent, dump, incinerate,
and redistribute radioactive materials into the atmosphere, onto land
and water in Japan, and into the Pacific Ocean.

To maintain a semblance of legality, the Japanese government
institutionalized an armature of plausible deniability by raising
its legal limits for radiation exposure.”* With the support of the
international nuclear regulators, the authorities also deployed a
“risk-communications” narrative by trivializing radiation danger
and diverting focus from scientific understandings of available data to
psychological responses so as to facilitate community acceptance and
resilience in contaminated areas. To return capital loss to economic
profit for the major corporations involved and their shareholders
and investors, these social costs are being externalized and mostly
“informal labor” is being employed to convert this once high-yield
organic region of Fukushima into decommissioning and radiation
research and waste storage and incineration hubs. Meanwhile the
radioactive waste continues to be distributed around the country and
recirculated in various forms. “Debt” in the form of radiation burden
has been forced on human and non-human biota inside and outside
Japan, while those who attempt to protect their fundamental rights
to good health, well-being, and safety have been suppressed.

As graphically reinforced in Fukushima Daiichi and more recently
the Kumamoto earthquakes on July 14-16, 2016 (1,026 earthquakes
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including two of seven-plus magnitude) and close to two nuclear
power stations, it is painfully obvious that no safety measures are
adequate to protect nuclear power plants against seismicity and other
extreme weather events (not to mention neglect, sabotage, or military
attack). Together with many other nuclear energy related accidents,
these systemic conditions outlined above indicate that utility profits,
regulatory capture, and “cheaper” electricity are only some of the
drivers of Japan’s nuclear power program.

As I have discussed above, the influence of the transnational
nuclear industry (particularly Japan-U.S.) together with other factors
such as oil pricing and distribution, financial exchange rates, and a
geopolitical alliance apparatus that includes nuclear security, means
that nuclear power in Japan is an energy and weapons hedge. When
all costs are included, however, particularly in the local economic,
social, health, and broader environmental sectors, nuclear power is
symptomatic of the deep violence of late capitalism as an apparatus
of capital power relations. In its colonization of the most intimate
bio-ecological bonds over several generations relative to different
species and its large-scale destructive capacity, it mimics Indigenous
dispossession and erosion of precapitalist economic and social
relations in abrogation of their rights to shared resources at the base
of production and sustainable environments and living standards.

In the neoliberal state-corporate accord for unlimited exploitation
of “cheap nature,” externalizing costs and risk, protecting private
assets, and emptying out public institutions to facilitate their financial
growth margins, in the aim to own and commodify almost anything,
Capital as subject is exhausting the planetary commons (as manifest
in carbon emissions, heating, ocean acidification, biodiversity loss,
accelerated consumption, and human population growth, among
other things).>> Triggering profits through energy conflicts which
stimulate price fluctuations, hydrocarbons access, weapons sales, stock
investment, financial commissions, reconstruction contracts, and
weakened regulation, its irrational kernel is exposed as it suppresses
the same social and ecological forces which repair and regenerate
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conditions forlife’s flourishing.5® If the planetary commons are to be
recognized as a common inheritance and to be legally held in public
trust for for collective and sustainable use by all people as necessary
for the continued thriving of planetary life, then understanding the
mechanisms of the nuclear-oil-dollar-weapons complex may be a
strategic step toward this goal.>”

A multipolar system may offer one of the few realistic interim
alternatives to the current U.S.-U.K.-led petro-nuclear corporate state
model of “cheap” fuels, permanent war, privatized public institutions,
tax insulation for an executive class, mass incarceration, immiserated
and exposed labor, and religious and political fundamentalisms.
Over the longer term, however, reinvigorated forms and praxes of
trans-local social organization for worker-communities deploying
renewable energy systems and subsistence economies on a mass scale
could be more viable to remain within planetary boundaries. In the
present interregnum, avoiding the cooption of “mixed economies”
by neoliberal Capital and its political representatives remains a
challenge.?®
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1 mSv/y to 20 mSv/y for civilians; 20 mSv/y to 100 mSv/y and 250
mSv/y in emergencies for nuclear workers; 100 Bq for food and liquids
in general, 50 Bq for infant foods, 50 Bq in milk, 10 Bq in water; 8000
Bq/kg for waste.

For a detailed explanation of this concept see Jason Moore, “Putting
Nature to Work: Anthropocene, Capitalocene and the Challenge of
World-Ecology,” Supramarkt: A Micro-Toolkit for Disobedient Consumers, or
How to Frack the Fatal Forces of the Capitalocene, eds. Cecilia Wee, Janneke
Schénenbach, Olaf Arndt (Gothenburg: Irene Books, 2015) 69-117.

The uranium by-product (spent fuels and nuclear waste) must be cooled
in storage pools on site for roughly a hundred years before it is to be
relocated to storage caskets and/or underground vaults for storage
periods that far exceed the human species’ planetary existence (100,000
year average). This material is insecurable as it is beyond the capacity of
human society to safely contain it from the environment, considering
extreme weather, political and economic instability, conflict, and other
effects.

Similar struggles include protecting farmers and small producers from
seed patenting under WTO intellectual property provisions, open source
software, and free internet information.

Due to renewable energy nuclear power is declining. France plans to
reduce from 8o percent to 50 percent nuclear-generated electricity.
Post 3.11, the German government transitioned from 30 percent to 24
percent renewable energy of total electricity supply. Subsidized at
€16 billion, new businesses are estimated at €40 billion per year and
additional employment at 400,000 people. Although nuclear energy is
20-30 percent of electricity supply in East Asia (Japan still near zero
in 2016), 20 percent in U.S., 2 percent in South Asia, 1 percent in Latin
America, and near zero in Africa and the Middle East, several nations
including the U.S. are forced to close old plants due to age limit. See
also Emily Steward, ABC, October 29, 2014, https://au.news.yahoo.
com/vic/a/25372077/germanys-renewable-energy-incentives-and-

regulations-attracting-australian-companies/
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Keeping the Lights On: Oil Shocks, Coal Strikes,
and the Rise of Electroculture

David Thomas

Writing as the belle epoch drew to its acrimonious conclusion amid a
hail of pickets and truncheons, Raymond Williams took issue with a
stagist model of social analysis that has remained a stubborn feature
of historiographic writing into the present. Williams complained
that a scholarly preoccupation with “epochal” social formations often
occluded recognition of the historical movements and tendencies
that were concurrently active “within and beyond” the “dominant”
regimes.! Intent on moving beyond this kind of blinkeredness,
he prompted cultural sociologists to focus more intently on the
effects of “residual” and “emergent” forces, thereby attempting to
grasp historical and cultural processes in all their contingent and
mutually determining dynamism.? In this chapter I apply Williams’s
triadic conceptualization of social process — one attentive to the
effects of residual, dominant, and emergent forces — to the study
of energy systems and their attendant “energy cultures.” I attempt
to draw out the political implications of these imbricated systems’
different technological and social compositions. Repurposing the term
“electroculture,”I claim that a distinctive set of social formations and
relations of production emerge in the wake of the 1970s energy crisis,
as policymakers start to develop electricity into the signature fuel —
and material medium — of a sweeping cybernetic restructuration
of the global energy system.# Yet, in accord with dynamics that
Williams found to be typical of historical process, the mainlining
of these new technologies not only changed the structural practices
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of the dominant petroculture, it also served to reactivate residual
modes of class struggle that had first been developed in the heyday
of steam. As Britain's miners attempted to assert their interests in
the context of a changing energy system they used modified versions
of their old steam-era tactics to force the British government into
an embarrassing series of political capitulations. The short-term
success of their struggle hinged on the historical irony that the UK.’s
electricity — the lifeblood of the cybernetic turn — was in large part
a product of domestically mined coal.

In discussing “energy cultures” in this fairly loose and expansive
fashion, I define “culture” in the broadest possible sense, and again
I follow Williams in considering it as the shared experience of
“the institutions, manners, habits of thought, and intentions” that
together constitute a way of life.” Yet in focusing on energy I also
take up Imre Szeman and Dominic Boyer’s claim that “[w]e can no
longer fully understand developments in culture, society, politics,
and economics without paying attention to the role played by energy
in each domain.”® I build on this contention by attempting to parse
the distinct forms of life and modes of struggle that arise through
the socio-ecological production of the different — and overlapping
— energy systems that are concurrently operative in a given time
and place. For energy systems do not simply “power” life in a hidden
or subterranean fashion. They are instead lived in such a complete
way that we can begin to identify “the institutions, manners, habits
of thought, and intentions” that are proper to each. Despite the near
self-evident truth of this claim, however, it has taken a surprising
amount of time for historiographic analysis to acknowledge how
fully questions of energy have determined the unfolding of political
struggle and technological development. Indeed, as I review key
materialist accounts of the miners’ strikes and the cybernetic turn,
it is clear that — with the notable exception of George Caffentzis —
contemporary commentators have a tendency to overlook energy’s
central significance. Thus at the same time as this paper seeks to revive
some of the central categories of Williams’s historiographic theory, it
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also seeks to address the energy lacuna that reside at the heart of his
account of this cycle of struggles.

The Body Electric — Defining Electroculture

The logic of understanding steam and petroleum systems as “residual”
and “dominant” is perhaps obvious enough not to warrant too much
explanation. But the idea of petroculture being slowly modified
and displaced by the emergence of electroculture is arguably
more contentious. Can electricity even be said to be a fuel? There is
something inherently ambiguous about the abundant and precisely
controlled electron flows that now mediate and animate so many
facets oflife and work in the present day. For one thing, we can never
be entirely sure of their provenance. Though “noiseless and, at the
point of conversion, absolutely clean,” we know that electricity is
produced through diverse means.” Some, such as nuclear fission and
coal combustion, threaten titanic forms of ecological misadventure.
Others, such as solar and hydro, promise to help the world system
evade the grim prospects of climate change and nuclear disaster. No
such ambiguity surrounds the combustion engine. We have but to turn
the key to see the chemical agents of anthropogenic climate change
escaping from the tailpipe. Yet in activating an electrically powered
device we are left unsure if the current that supplies it is carrying us
into a cleaner future, or a hotter, darker, and dirtier tomorrow.
Electricity’s ambiguity stems from the fact that — unlike the other
fuels that we routinely use in the course of a day — it cannot be traced
back to a signature raw material such as natural gas or oil. In the
bulk of its industrial and commercial forms, we encounter electricity
as a flow of electric current produced through the turbine-driven
rotary stimulation of electromagnetic fields. Channeled through the
conductive mediums of wires and cables, traveling at somewhere
between 50 to 99 percent of the speed of light, electricity is deployed
on a planetary scale with industrial force. Moved with infinitesimal
precision through silicon microchips in the near instantaneous
interplay of billions of mutually responsive transistors, electricity
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serves as the universal medium of late capital’s social-machinic
cognition. This comprehensive range of applications has allowed
developers and policymakers to use electricity as a terraforming agent,
a means of propulsion, and an unrivaled means of informational
production and exchange. Energy historian Vaclav Smil writes that the
“precise control” of electrical delivery now ranges “from less than one
watt for the most efficient microchips to multi-gigawatt flows in large
national or regional grids,” while its “focused applications” can be
found “on any conceivable scale... from micromachining to powering
the world’s largest excavators and the world’s fastest trains.”® The
near universal range of the potential use values of electricity — even
commercial electric flight now seems within reach — allows global
governance to countenance the possibility of a wholesale transition
to a post-fossil fuel economy.?

Yet although the distinct features of what I define as electroculture
begin to predominate in the wake of the 1970s energy crisis, it can
of course be argued that electroculture began its emergence much
earlier. Key breakthroughs in electrical engineering — including
the development of experimental electrical trains — were made
throughout the nineteenth century, and the world’s first electrical
supply network was operational by the century’s close. The rapid pace
of technological innovation that characterized the two world wars
also led to key electromagnetic communicational developments such
as radio, sonar, and the proto-computer, the Turing machine. In the
immediate postwar period, electric lighting and consumer electronics
such as refrigerators and radios began to wind their way into the vast
bulk of households in high-income countries, while state subsidized
research and development departments established the foundations
of what Ernest Mandel describes as a “third industrial revolution.”°

It was not, however, until the oil shock of the 1970s that global
governance began in earnest to build toward deploying electricity
as its signature fuel and its key instrument of worker control and
production management. Doubtless, much of the groundwork had
beenlaid in the immediate postwar period. Written at the close of the
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1960s, Mandel’s magisterial Late Capitalism had already identified the
harbingers of a “third industrial revolution” centered on computing
technology and the intensified automation of the productive process.
Yet Mandel’s work, so pioneering and prescient in its vision, was
still in some respects the fruit of a more energy-innocent age, one
that had not yet been compelled to fully countenance the complex
socio-ecological contingencies and consequences of capital’s ever-
deepening dependency on fossil fuels. Indeed, from our own vantage,
it is genuinely surprising that the 1975 English translation of Late
Capitalism declines even to index the word “energy.” Historiography’s
apparent reticence to grasp the historically determinative significance
of energy is, however, in no way characteristic of attitudes in policy
making circles of the era. Arriving only a few years after the first
publication of Mandel's magnum opus, the 1970s energy crisis brought
the matter of energy to the forefront of policy making agendas. And
as the initial computational research that Mandel so exhaustively
documented concurrently issued in the development of the microchip
— Intel launched the world’s first commercial microchip, the 4004,
in 1971 — the stage was set for the full emergence of electrocultural
policymaking.

After Oil? — The Energy Crisis and the Electrical Fix

The emergence of electrocultural policymaking in key economies such
as the U.S. and the U.K., unfolds through two key initial phases. In its
first phase the dominant concern of policy makers — spooked by the
prospect of peak oil — is that of energy efficiency. Yet, in time, the
immediacy of concerns over the burgeoning stagflation crisis begin to
override the initial long view. In the UK., electrocultural policymaking
enters its second phase at the cusp of the new decade as Tory party
think tanks begin to consider redirecting information technology asa
means of improving the “economic efficiency” of the entire productive
process. As other governments plotted a similar course, and as the
original goal of energy efficiency was made increasingly subordinate
to the concept of cost efficiency, the total energic inefficiency of
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the world system increased dramatically. Commodity production
became a fully globalized phenomenon, distributed across immense
intercontinental tracts of time and space. The search for deeper profit
margins (“cost efficiency”) saw capital reaching out beyond the old
industrial zones, undertaking kilowatt-hungry logistical projects
whose end goal was the exploitation of less politically enfranchised
workforces. As this tendency became increasingly normative, the
effect of this cybernetically orchestrated, just-in-time productive
process was to make global GDP contingent on a globalized energy
system that relied on continually escalating levels of electrical
input. Concurrently, under the ideological banner of “globalization,”
shipping lanes and supply lines multiplied and proliferated, leading
to the consolidation and expansion of a global seaborne petroculture.
This restructuration led to massive carbon outputs, and dependency
on coal (and, ironically, oil) has only substantially increased year
over year in the aftermath of the oil crisis. In their initial attempts to
improve capitalism’s energic efficiency, planners accelerated carbon
emissions as they increasingly redesigned the global energy system
around coal, an energy-dense fuel whose combustion is now regarded
as the single greatest source of global carbon emissions.™

The proximate causes of our own climate quandaries are, then,
in evidence in the “fixes” that capital’s developers and policymakers
supplied to an earlier series of problems that first erupted around
the so-called energy crisis. The “oil shock” had been very keenly
felt in the United States; indeed, disquiet rippled throughout oil-
dependent economies of the global north. With oil production in the
U.S. in apparently terminal decline, the Organization of the Petroleum
Exporting Countries (OPEC) began to flex its new-found political
clout, enacting an oil embargo in response to the U.S.’s support of the
Israelis during the 1973 Arab-Israeli War. The resulting shortfalls in oil
supply had complex and varied consequences, helping to destabilize
the already sluggish global economy, and forcing the Global North to
reconsider the geopolitical ramifications of its oil dependency. A new
“energy security” discourse emerged in key policy making circles of
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high income countries.' Oil companies began to diversify, investing in
coal production in low-income countries, while governments began to
consider how they could lessen their dependency on OPEC. In addition
to the immediate geopolitical considerations, the jarring prospect
of fossil fuel exhaustion — prefigured by the depletion of the U.S.’s
vast oil reserves — lurked in the background, and determined the
subsequent strategizing by elites.

The response of planners and experts was more considered than a
simple reshuffling of their primary fuels. As elites began to consider
the prospect of transitioning away from “the oil-auto assembly line
economy of the post-war era” their emphasis was not just lessening
oil dependence, it was also on increasing the efficiencies of the
entire energy system.’ In 1975, key U.S. energy advisor — and one
time member of the Manhattan Project — Edward Teller drafted
a document that exemplified this logic. Moving away from the
rough parity that had been established between oil and electricity
consumption in the U.S.’s postwar years, Teller’s “Energy: A Plan for
Action” “envision[ed] a radically new system where electricity would
demand 50 percent of the total energy, with transportation reduced
to 11 percent.”* Though anti-nuclear activism and concerns over
profitability hindered the development of the nuclear generators that
Teller saw as crucial components of this plan, and though electricity
use has yet to overshadow transportation to the extent that Teller
projected, his roadmap for energic consumption proved influential.
The erstwhile dominance of oil slipped into decline as coal began to
regain its market share. And as the planners’ IT-driven restructuration
began to unfold, the British coal industry, which had been in constant
decline in the postwar period, temporarily regained political traction.

But to supply this emergent electro-economy it would initially be
necessary to once again ramp up coal production and bring a new
generation of nuclear reactors online. Britain was at the forefront
of these developments, with the publishing the government white
paper the Plan for Coal in 1974, and the commissioning of a new series
of nuclear reactors the following year. At the heart of the Plan for Coal



250 Materialism and the Critique of Energy

was a new cybernetic flow monitoring system, dubbed MINOS (Mine
Operating System), a “highly centralized, hierarchically organized
system of remote control and monitoring in mines comprised [of]
a series of computerized systems, which allowed control room
operators, as remote supervisors, to collect data and monitor the
work of the miners.” This system offered an exemplary instantiation
of the strategy that Teller proposed, in which cybernetic systems
were mainlined as a means of pushing back against the “inefficient”
depletion of the earth’s reserves of usable energy:

Computers have been introduced in central control stations to control
inertia for the purpose of optimizing the use of energy by drawing
at any time on the cheapest available source of electricity. These
computers are also beginning to be used to store and display data
about the state of the major components of the generating plants and

transmission lines.™®

In the British context — and extending somewhat beyond the plan
Teller proposes here — cybernetic technology would be used to
manage the energy commodity chain’s every stage, from extraction
of raw materials, to distribution of the final product. Faced with
the contradictory demand to ensure economic growth while
reducing inefficient energy expenditures, the precision with which
electricity could be delivered and monitored helped establish it as
the informational medium and preferred fuel of the cybernetic
restructuration. The functioning of the global economy’s fixed
capital rapidly became, in Smil’s words, “universally” contingent “on
electronic monitoring and automation” as “electricity’s role as the
controller, regulator, and enabler of materials and information flows
became... fundamental” to every aspect of the productive process."”
From this juncture onward capital became more and more irreversibly
dependent on electrical current, to such an intrinsic and intensive
extent that it would soon become easier to imagine the end of the
combustion engine than the end of computing.
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By increasing efficiencies, engineers hoped to forestall the danger
of resource depletion. Yet in a historical irony that was intrinsic to
this particular strategy, the very methods used to ward off the danger
were themselves dependent on electrical current. Planners found
themselves locked into a recursive loop in which they improved
energy efficiency at the same time as electrical demand underwent
ongoing expansion. Smil identifies the essential fallacy at the heart
of this “anti-limitationist” approach by repeating “Jevons’s venerable
paradox” that “it is wholly a confusion of ideas to suppose that the
economical use of fuel is equivalent to a diminished consumption. The
very contrary is the truth.”® But despite its apparent contradictions,
the anti-limitationist strategy helped to kick-start the frenzied
pace of innovation that has defined the tech industry since the
early 1970s, leading to the “rapid doublings of performances” and
“relentless decline in prices” that has characterized the industry in the
intervening decades.’ A relatively simple material strategy underlies
the subsequent complexification of computational technology,
in which developers sought an “ever-denser” concentration of
transistors on microchips, in order to accelerate the number of
multiple inter-transistor exchanges that could be executed in
increasingly tiny fractions of time.>° Innovations within this sector
reshaped the productive process, and its attendant social relations,
to such a comprehensive extent that it became difficult to grasp the
full scale of their impact.

Importantly, however, it has thus far proved all but impossible to
replicate the technological gains made in the area of microprocessing
in the domain of energy production itself. While consumers in high-
income countries have been acclimatized to exponential growth rates
in the speed and complexity of information technology, we have yet
to find “any established energy production or conversion technique”
capable of following the “path of improving performance” that
characterized the “microchip era” that was initiated in 1971.**

One way to conceptualize the divergent technological tendencies
that have subsequently defined electroculture is to distinguish
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between the system’s “input” and “output” sectors. In the latter
sector, microprocessing technology spearheaded a massive cybernetic
transformation of the productive process, one that was premised on
unlocking the unique material properties and use values of electricity.
Although the effects of these developments were certainly felt in
the former sector — most notably in management’s deployment
of cybernetic flow-managing technologies in mines and power
plants — no comparably radical revolution of electricity generation
actually materialized. Instead, as the projected transition to nuclear
stalled it could even have been said to have undergone a prolonged
regression, as policy makers and investors increasingly fell back on
technologies whose fundamental operational principles were known
to the nineteenth century. Identifying this problem, while critiquing
the key fallacy at the heart of capital’s stubborn attachment to its anti-
limitationist energy strategy, Smil writes:

Any expectations that the future performance gains of renewable
energies in general, and solar PV [photovoltaic] electricity generation
in particular, will resemble the post-1971 record of packing transistors
on microchips are thus a consequence of succumbing to what I have
called Moore’s curse, an unfortunate categorical mistake that takes
an exceptional performance as a general norm of coming technical

innovation.??

In referring to this “categorical mistake” as “Moore’s curse,” Smil
alludes to Gordon E. Moore, the computer developer who first forecast
microprocessing’s decades of exponential developmental growth.
Writing in 1965, Intel’s cofounder correctly anticipated the annual to
biannual doublings of transistor density that defined technological
advance in the coming decades. This phenomenon — which has only
begun to wane in very recent years — was subsequently dubbed
“Moore’s law.”

Smil’s somewhat classicist recasting of Moore’s prediction
is designed to illustrate that the cultural experience of these
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developments fatefully warped popular understanding of
technological innovation. In contrast to Teller’s hopes, it has thus
far proved all but impossible to reconcile the conservation of usable
energy with the rapid development of an ever-more automated and
energy-hungry productive process. In Smil’s estimation, the only
reason that this situation surprises us is that consumers in high-
income countries have been habituated to the lived experience of
Moore’s law, and have thus come to mistake an exception set of
circumstances for a universal norm. A more sober appraisal of the
underlying dynamics forces us to confront the fact that planners are
given little scope to reduce absolute energy consumption when energy
demands are at the same time being universally expanded in order to
sustain the continually rising organic composition of capital.

From “Energy Crisis” to “Climate Crisis” — The
Developmental Arc of Electroculture

There are, however, some signs of progress in the domain of renewable
energy generation. Peter Simon Vargha — Chief Economist at
Hungarian oil and gas company MOL — avers that there is good reason
to anticipate a more rapid and economically viable energy transition
than agencies such as the IEA (International Energy Agency) have
tended to project. Indeed, highlighting “collapsing” renewable energy
installation costs, Vargha argues that we are fast approaching a crucial
“tipping point” in an emerging energy transition.>> Writing in 2015,
Vargha noted that rapidly changing energy markets have seen the
IEA compelled to modify its renewable energy outlooks in a more
favorable direction, with every recent report heralding a progressively
larger market share for the emerging technologies. His reading of this
overall trajectory was apparently confirmed as the IEA’'s 2016 WEO
(World Energy Outlook) report recently trumpeted the “decoupling”
of global emissions and economic growth.>* An encouraging, but by
no means, specular development lay behind the sweeping rhetoric:
The IEA had found that global carbon dioxide emissions had held
steady at 32.1 billion tons, “having remained essentially flat since
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2013.”%° The institution’s “preliminary data” suggests that emerging
renewable energy markets played a key role in these developments
and attributes much of the apparent success to progressive Chinese
policy making initiates. They concluded that China’s “restructuring
towards less energy-intensive industries and [its] government’s
efforts to decarbonize electricity generation pushed coal use down.”2®
To what extent this reduction of carbon emissions and coal usage
simply indexes the much-storied slowdown of the Chinese — and,
indeed, global — economy is something that the report declines to
address.

Yet however capital’s energy future actually unfolds, thanks in
no small measure to Smil’s decades of research, the basic outlines
of electroculture’s historical development are now clear. While the
development of electricity’s potential applications unfolded with
intensifying velocity, the technologies used to produce electricity
stagnated and became increasingly dependent on fossil fuel driven
turbines. While decades of climate science struggled to divert policy
making attention from “energy crisis” to “climate crisis” these
divergent trends continued to ramify leading to a contemporary
situation in which capital’s championing of the apparently
“immaterial” tech industry manages to both mask and exemplify its
underlying and ongoing dependency on the carbon-driven engines
of anthropogenic climate change. For the time being, the net effect
of these dynamics is that the signature products of the tech industry
— the microchip, device, server, automaton, and network — form a
complete postindustrial circuit with the power plant and the strip
mine.

The situation in which we find ourselves is not, as I have already
begun to suggest, simply a product of random contingencies
or inadequate foresight on the part of planners. The conflicted
developmental arc of electroculture was determined as capital’s
general laws of motion — specifically the tendency of the organic
composition of capital to rise — became embroiled with the complex
material structures and feedback loops of the world’s ecological
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systems. Compelled by its inner laws of motion to intensify the
automation of the productive process, capital has become more and
more deeply dependent on electricity, the indispensable fuel of its
most sophisticated technologies, and the effective material lifeblood
of its key monopolies in the tech industry.

It is no accident that it is within these fields that capital’s
postindustrial circuitry works at the highest rate of profit. Indeed,
as the viability of the entire postwar valorization process became
increasingly contingent on more and more rapid cycles of technological
renewal, innovators in key sectors were well placed to effectively
monopolize the “technical process.” As Mandel demonstrates, in the
postwar period “technological rents” become a key means of profit
extraction as “discoveries and inventions which lower the cost of
commodities but cannot be generalized (at least in the medium-
run) become generalized throughout a given branch of production
and applied by all competitors.”?” The structural dynamics that
underlay the exercise of “technological rent” are facets of the general
functioning of monopoly capital itself, where “difficulties of entry,
size, of minimum investment, control of patents, cartel arrangements,
and so on” allow key players to function as the gatekeepers of economic
survival.?® George Caffentzis identifies a similar set of fundamental
patterns at play within the energy sector. In a key essay from the
early 1980s, Caffentzis argued that utility companies and extractive
industries were now effectively extracting a “power tribute” from a
vast network of consumers who depended on electricity for the very
reproduction of life.?® It was not only the productive process that
demanded escalating energy inputs, but the reproduction of human
bodies was now a predominantly electrocultural phenomenon.3°

Yet while this deepening electro-dependency resulted in an
intensely sophisticated productive process, capital has yet to evolve
ameans of generating electricity that has proved capable of freeing it
from the prospect of massive ecological blowback. In understanding
this divergence it helps to recall there are two very different kinds
of material and infrastructural challenge under discussion here.
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Microprocessing — the beating heart of the automotive turn — relies
on the construction of tiny, intensely complex, channels and gates for
electrical current. To give an idea of the current complexity of the
technology we could look to the Xilinx, which chip boasts the largest
FPGA (Field-Programmable Gate Array), containing more than twenty
billion transistors. Energy production entails the massive planetary-
scale harnessing of the world’s contingently concentrated animate
forces. The different scales of magnitude on which these tasks are
necessarily pursued should not be overlooked, for as the mathematical
biologist D’Arcy Wentworth Thompson demonstrated in his study of
organic life forms, the intrinsic potentialities of material enterprises
are always in key respects determined by the divergent ways in which
physical forces impact material structures of different size.3' Indeed,
the scale of fixed capital’s energy appetite has increasingly forced
planners into a corner. As governments backed away from fission
generators — in deference to public fears over the potential scale of
nuclear disasters, and in response to unpromising returns on their
investments in nuclear power — they retreated to the use of fossil
fuels, a familiar set of energy sources that still, in time, served as the
causes of a wholly unfamiliar set of world-ecological quandaries.3
Yet in many respects the apparently divergent prospects of nuclear
disaster and climate crisis simply recognize the same fundamental
problem: postindustrial capital’s energic appetite now necessarily
plays out on a fully planetary scale, with fully planetary consequences.

Lights Out — Syndicalist Struggle in the Age of
Microprocessing

With these far broader considerations in mind, I want now to return
to the case study that anchors this essay. For despite the conflicted
and confounding outcomes of the anti-limitationist turn to electricity,
for the British coal miners of the 1970s the changing policy-making
climate arrived as an unanticipated boon. In the golden age of Fordist
petroculture, oil cut radically into coal’s market share, but in the years
following the oil crisis of 1973 this transition slipped into reverse.
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In the immediate postwar period, British coal supplied more than
90 percent of Britain’s inland energy consumption: “This coal was
priced below what it would fetch on the market, in order to subsidize
the profits of the rest of British industry. Miners were constantly
exhorted to produce, first by the 1945-51 Labour government, then
by its Tory successors.”? But in 1957 the industry went into steep
decline as cheap oil began to displace coal as heavy industry’s chief
fuel. Things worsened in the 1960s as the development of the North
Sea gas fields and the use of diesel engines on the railways deprived
Britain’s National Coal Board (NCB) of two of its key markets: “Coal
dropped from 85.4 per cent of inland energy consumption in 1955 to
46.6 per cent in 1970.”34 As demand slowed, the NCB looked for ways
to cut production costs, inaugurating a period of rapid mechanization.
Here, the “most important development was the spread of power
loading, which involved coal-cutting and loading in one single
mechanical operation.”> By 1968, 92 percent of British coal was
power loaded, a dramatic rise from only 23 percent in 1957. As Alex
Callinicos and Mike Simons write, “[t]he result of these changes for
the miners was catastrophic. In 1955 there were 698 collieries. By 1971
the number had fallen to 292.”3% Concerns over global oil supply thus
arrived at a particularly opportune moment for Britain’s miners. As
electricity emerged as the indispensable medium of capital’s post-
Fordist restructuration, some of King Coal’s old luster returned. The
emergent energy economy'’s intensifying reliance on the signature
raw material of the steam era had the effect of revitalizing the
residual strategies of Britain’s trade union movement. Thus rather
than a simplistic sequential development of energy infrastructures
and corresponding modes of struggle — in which new political and
technological modalities simply displace the old — we instead observe
complicated interrelations between residual forms of class struggle
and newly emergent productive forces.

The decade’s definitive conflict arrived in 1974. Yet prior to the
1974 strike, global elites and labor unions had already begun to sense
the slowdown that prefigured the oncoming global recession. In
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the years immediately prior to the oil crisis both parties had grown
restive. On the cusp of the technocrats’ full-fledged summons to post-
Fordist electroculture, trade unionists had begun a return to modes of
combative self-assertion not seen in Britain since the prewar period.
In a pattern that would define British coal worker militancy in the
aftermath of the belle epoch, the miners’ first strike in 1972 — the
first in some fifty years — targeted the nation’s power stations. Arthur
Scargill — the leader of the NUM during the famous 1984 strike — was
then a rising force in the NUM's newly militant wing. Looking back on
the successes of the early 1970s he describes the miners’ methods: “We
produced a thousand pickets in an hour and a half on Ipswich dock,
and stopped the dock in an hour. We left a token picket at the docks,
moved on, and closed down the power stations one by one. Within
two days we'd shut the whole of East Anglia.”3” In tandem with the
cessation of coal production, the miners’ picketing strategy allowed
them to choke off the coal supply to East Anglia’s power stations.

On the ground, the conflict played out as an essentially logistical
struggle that relied on identifying crucial chokepoints in the country’s
energy distribution systems. Yet these logistical struggles ultimately
took their bearings in relation to a more theoretically grounded
appraisal of the coal industry’s changed structural position in Britain’s
real economy. The miners had ascertained that the circuit of money
capital was now in key respects dependent on the electrical circuits of
Britain's domestically powered grid. With this knowledge in hand, and
against the backdrop of a waning oil supply, the miners exerted their
new found political clout. Faced with energy shortfalls in oil and coal,
Heath capitulated to the miners’ demands, leading to a bump in pay
rate that would set the terms for the subsequent strike of1974. Only a
year after the miners’ successful strike, Heath responded to escalating
levels of inflation by freezing pay levels throughout the public sector.
This policy produced a pushback from workers who had seen real
wages fall into decline under the very same set of economic pressures.

By 1973 the NUM was squaring up for another strike. In
preparation, union leaders mandated a work-to-rule policy, eating
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into the nation’s coal stocks. When the miners finally struck again
in 1974 Heath put in motion a contingency plan that proved one of
the most comprehensive political miscalculations of recent British
history. In response to the threat that the miners now posed to the
viability of Britain's coal-fueled power stations, Heath returned to the
kind of emergency measures that Britain had relied upon in the course
of the Second World War. In an attempt to manage consumption, and
preserve the nation’s scanty coal stocks, Heath mandated a “Three-
Day Work Order” which dictated that commercial use of electricity
be restricted to only three consecutive days in a week. The policy —
popularly known as the Three-Day Work Week — revived the concept
of rationing which had been such an entrenched part of the besieged
islanders’ wartime psyche.

Yet as “the lights went out” across the country, the Three-Day Work
Week served as a punctual and spectacular demonstration of how
contingent the postwar economy had become on electricity. This was
an ill-designed form of political theater that effectively functioned as
amonumental illustration of the miners’ resurgent power at the heart
of Britain’s emergent electroculture. Compounding his first mistake
Heath then called a snap election, proposing that it would determine
“Who governs Britain?” The conservative government lost, returning
Labour to power with a mandate to lessen industrial tensions.

In the miners’ conflict with Heath it had become evident that the
question of “who governs” — the question of sovereignty and popular
legitimacy — was now in part contingent on who controlled “the
lights.” In the course of the strike of 1974, in their attempts to stake
their claims to energy sovereignty, Pierre-Frangois Gouiffes writes
that “[b]oth parties deployed quasi-military resources during these
conflicts.”?® It should be no surprise, however, that the government’s
and the miners’ different assemblages of strategies and tactics should
be recognized as “quasi-military resources” for, as Deborah Cowen has
demonstrated, the very concept of logistics originated in the context
of military planning. Indeed, the militaristic rationale of logistical
practice has remained a crucial feature of its exercise, even in its most
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superficially benign applications.3?

The same field of conditions that produced the planners’ turn
to electricity had thus presented Britain's miners with a complex
confluence of pitfalls and opportunities. The bitter experience of
contraction in the postwar years left the miners acutely aware of
the threats that technological developments posed to the workforce.
Yet taking heart from the new centrality of coal, and fired by the
resentments of workers who were increasingly feeling the pinch as
global boom turned to global downturn, the miners aimed to redefine
how the Plan for Coal was implemented. For, while the miners could
scarcely stand to reject the government’s plans to revitalize their
industry, it was clear that the cybernetic project at its heart promised
to erode worker autonomy.

Given this field of conditions, what subsequently ensued was
a struggle between the residual steam-era political strategies
of a resurgent syndicalism and the new strategies of elites who
increasingly repurposed electrocultural technologies in reactionary
fashion. In their subsequent negotiations with the newly incumbent
Labour government the mining unions attempted to hold ministers
to their commitment to expand coal development while resisting
the fully fledged implementation of MINOS. This strategy was still
in effect in 1983, on the cusp of the confrontation with Thatcher. At
the national level, the NUM'’s Interim Assessment of MINOS “focused
upon the job loss projections which confirmed the existence of a
major pit closure programme.”4° Yet “[r]ank-and-file miners who
were experiencing the impact of MINOS upon the labour process...
were equally concerned with the issues of deskilling and control.”#
In the course of the miners’ discussion of the subject the NUM’s South
Kirby branch put forward a motion that was ratified at the union’s
1983 conference:

The draft agreement sought to establish a procedure for negotiating
technological change with the status quo prevailing until agreement is
reached. The agreement would have preserved jobs through reductions
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in working time... Moreover, it would have eliminated computer-based
work-monitoring systems like FIDO which would be unlawful under

the Swedish and Norwegian Work Environment Acts.*>

Miners had long been famed for their success in holding Taylorist
management techniques in abeyance. In 1925, Cater Gooderich argued
“the very geography of the working place inside a mine” underpinned
the miner’s longstanding capacity for autonomous self-assertion. The
characteristic technique of pit mining in the early days — the room
and pillar method — saw men working in small teams, compelled
to determine “where to cut and how much rock to leave in place to
prevent cave-ins.”#3 As Gooderich puts it “the miners’ freedom from
supervision is at the opposite end of the spectrum from the carefully
ordered and regimented work of the modern machine-feeder.”44
The miners’ evasion of full-bore Taylorist working conditions had
thus been contingent on the ways in which their remote working
environment — deep pits sometimes saw teams of men working over
a kilometer underground — insulated them from the prying eyes of
management.

It was now evident, however, that innovations in the
microprocessing sector threatened to considerably expand the
surveilling capacities of management. As computer monitoring and
data collection techniques penetrated into the full depth of the mine, pit
miners found themselves exposed, for the first time, to the possibility
of constant real-time remote supervision. Moving information at near
light speed from periphery to center, new cybernetic technology
would allow management to vault the informational distance between
coalface and command center. Harnessing the material properties
of electricity, engineers furnished management with the capacity to
assess situations and dictate actions in the most remote locations.
Under such conditions, miners could no longer count on maintaining
the modes of autonomous self-management that they had exercised
in the days prior to the microprocessing revolution. The precision and
speed with which electricity could be controlled promised to become
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the speed and precision with which workers could be managed.

As we already have seen, in the postwar period, Taylorist
production methods had already made some significant incursions
into the miners’ workspace. Yet, relative to other sectors, miners
continued to enjoy high levels of workplace autonomy, and indeed,
though in decline, the old room-and-pillar method was still in use
in many quarters. As Timothy Mitchell observes “[t]he militancy
that formed in these workplaces was typically an effort to defend
this autonomy against the threats of mechanization, or against the
pressure to accept more dangerous work practices, longer working
hours or lower rates of pay.”4 The miners drew on this residual set of
concerns and tactics that as they assessed the proposed introduction
of MINOS. Of particular concern was FIDO (Face Information Digested
Online), a crucial component of the larger system, one “that would
allow extensive levels of [coalface] supervision over and above that
which had previously existed.”4®

In forestalling the implementation of this fully electrocultural
environment the miners attempted to revitalize a second set of
strategies that were, in Timothy Mitchell’s view, the most effective
feature of their old modes of militancy. Mitchell argues that while
the autonomous nature of their working experience had given miners
a taste for self-determination, they were only able to exercise and
defend this autonomy as they came to understand their crucial
position at the heart of the steam economy’s commodity chains.
Strikes in the energy sector proved unusually powerful political tools
because of the dispersed and widespread impact of energy shortfalls:
“the flows of carbon that connected chambers beneath the ground to
every factory, office, home or means of transportation that depended
on steam or electrical power.”4” The outcome of these dynamics was
that “[t]he flow and concentration of energy made it possible to
connect the demands of miners to those of others, and to give that
argument a technical force that could not easily be ignored.”® For a
time, electroculture’s full emergence actually amplified the potential
reach of the old methods. For in the decade or so that stretched from
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the oil crisis to the 1984 strike, control over domestic coal flows
effectively acted as a proxy for control over the nation’s electricity.
The strikes of the early 1970s not only reminded the miners of how
effective these residual methods could still prove to be, they also
served to underscore how essential electrical circuits had become to
the smooth functioning of the valorization process — to the circuits
of investment, production, circulation and consumption that lay at
the heart of capital’s real movement.

Butjust as the unions were reviewing the ways in which the Plan for
Coal could be turned to their advantage, so too with the Conservatives
intent upon regaining the upper ground. These were the years that
geographer Matthew Huber defines as the incubation period of
neoliberalism.# In Britain, a chastened and radicalized conservative
movement licked its wounds and began to await the opportunity to
outmaneuver the miners. In particular, the conservative think tank
the Selsdon Group had learned from the miners’ successes. They
mirrored the miners’ strategies, drafting a new playbook of logistical
tactics that explicitly understood political power in relation to the
nation’s grid system. Thus as the Conservative party began to draft a
new economic strategy, one of its keys concerns was circumventing
the miner’s control of the British economy’s energy inputs.

“The Enemy Within” — The Ridley Plan and the Changing
Face of Energy Security

The Ridley Plan was circulated in 1977, and it proposed to reverse the
British recession through the application of a new mode of quant-
heavy corporate governance.>® The first step toward the marketization
of Britain's nationalized heavy industries was obtaining and
publishing “unit costs.” Ridley spelled out his rationale in the terms
of new “cost efficiency” protocols: “any attempt to improve efficiency

must start from unit costs.”*

Obtaining this information would allow
the government to measure the economic efficiency of every sector,
breaking each field down into its smallest constituent units in the hope

of isolating, and expelling, elements that were punching below their
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weight. This was, of course, an atomizing discourse, which inherently
subjected industries and workers to a panoptic mode of surveillance.
Not for nothing was this process defined, by its exponents, as one of
“fragmentation.”

Ridley was explicit that this mode of economic rationality marked a
departure from the kinds of industrial management that had prevailed
in the postwar period, in which production costs had been determined

»52, In

by a “mixture of the political pressures and the union pressures.
such a context “striving after efficiency” had tended to be “fruitless
— because the financial inputs and the financial outputs were the
product of political determination.” Informational analysis would
play a key role in restoring industry to market “rationality.” The shift
of emphasis — from concerns over energy efficiency, to concerns
over cost efficiency — is key to understanding the subsequent shape
of Britain's economic reorganization, and defines two of the initial
phases of the emergent electroculture.

In laying the ground work for the British energy sectors’ entry
into a more fully “globalized” energy market — a project that
entailed restructuring the large publically owned industries that
had prevailed since the postwar nationalizations — Ridley argued
that the new Tory government’s “principal instrumental of control
should be to set each concern a financial obligation to achieve.”* This
new mode of “financial discipline” — government by audit — was
tasked with establishing that “the required rate of return was entirely
inflexible.”>> Spelling out this facet of his plan, Ridley deployed a
phrase that was to serve as the Tory’s primary cudgel of the mining
sector: “If the required rate of return on capital was not achieved,
either management must demonstrate that it was taking effective
action to rectify the omission, or it must be replaced. Effective action
might mean that men would be laid off, or uneconomic plants would
be closed down, or whole business sold off or liquidated.”>® The goal
of unit cost analysis was to identify and expel cost inefficient — or
“uneconomic” — units. It should also be noted that audit management
and computational technology were natural bedfellows, and the drive



Keeping the Lights On 265

to render the productive process in the terms of unit costs was in
key respects also a way of making it legible to the fast emerging
computational matrix.

It is in the context of these cost efficiency discourses — which
emerge in dialectical interaction with declining rates of profit, and the
renewal of syndicalist struggle — that the Conservative government
finally proved able to push the domestic energy market into completion
with emerging extraction industries in low-income countries, many
of which were in the Global South. The rise of electroculture’s second,
reactionary phase is crucial in the development of what we might
term the last and largest phase of the fully dominant petroculture, a
moment that arrives as the emergent force of microprocessing helps
to orchestrate and stabilize the expansion of the just-in-time process’s
seaborne, and petroleum-powered, distributive matrix. Cowen
describes the intensified relationship that subsequently developed
between information technology, audit governance, and the logistical
management of increasingly far-flung supply lines:

Atleast as important as the rise of computer technologies that enabled
new kinds of cost calculation... total cost analysis itself identifies for
a firm the “opportunity to increase its profits that it could not have
identified or taken advantage of in any other way.” Total cost analysis
produced new sources of profit with very different kinds of effects on
corporate strategy, and this strategy was inherently spatial. Whethera
firm invested in more warehouses, changed the location of production,
or invested in more transportation infrastructure would all be
decisions made relationally in the broader interest of total cost, or
overall profitability.... Because of the “interdisciplinary” nature of the
analysis, senior executive support was necessary to undertake total
cost analysis, thus propelling logistical questions to a much higher
level of management. In fact, with the adoption of total cost, corporate

strategy became ever more defined by logistics.
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Electronic technology’s capacity to effectively collapse the
informational distance between core and periphery would prove an
indispensable material instrument of this new mode of governance.
The spatial expansion of the productive process, the multiplication
and coordination of supply lines, production plants, and distribution
centers, would all be synchronized through the key electrocultural
command centers of the newly emerging logistical giants.

Yet before British policymakers could begin to initiate this
project it proved necessary for them to break the power of the trade
union movement. In managerial circles the preferred term for this
undertaking was “modernization,” a phrase that implicitly consigned
the objectives and commitments of the trade unionism to a now
obsolete past. Roughly seven years after the Ridley report’s first
circulation, the Thatcher government began to follow through on its
recommendations, announcing its ambition to “modernize” Britain’s
mining industry. The appointment of infamous union-breaker Ian
MacGregor as head of the NCB signaled the government’s turn to a
more confrontational industrial strategy. As the first details of the
plan began to hit the presses the government declared that it intended
to close twenty “uneconomic” pits. The language was that of the Ridley
Plan, and as the government prepared for inevitable strike action,
they drew on the contingency plans that Ridley had outlined almost
a decade ago. The report itself had actually been leaked to the press
in 1978, and The Economist accurately summarized its contents in the
following terms:

(1) The group believes that the most likely battleground will be the
coal industry. They would like a Thatcher government to: (a) build up
maximum coal stocks, particularly at the power stations; (b) make
contingency plans for the import of coal; (c) encourage the recruitment
of non-union lorry drivers by haulage companies to help move coal
where necessary; (d) introduce dual coal/oil firing in all power stations
as quickly as possible.
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(2) The group believes that the greatest deterrent to any strike would
be “to cut off the money supply to the strikers, and make the union
finance them.” But strikers in nationalized industries should not be
treated differently from strikers in other industries.

(3) There should be a large, mobile squad of police equipped and
prepared to uphold the law against violent picketing. “Good non-
union drivers” should be recruited to cross picket lines with police

protection.””

The strategic core of the plan entailed circumventing the strategies
that the trade union movement had employed to exert control
over crucial energy flows. And as the Ridley Plan made clear, the
Conservative’s government’s new energy strategy was not directed at
engineering energy efficiency, it was instead designed to accomplish
cost efficiency. In exercising this approach, the Ridley Plan instructed
Conservative policymakers that they would be compelled to find new
methods of ensuring a docile and compliant workforce.

By this juncture, the Tellerist goal of energy efficiency was already
utterly subordinated to economic considerations, and the energic
and environmental cost of outmaneuvering the miners accordingly
gave the Selsdon group little pause for thought. Instead, the ensuing
struggle coalesced around the miners’ claim to not only have a say in
wages and working conditions but to actually collectively determine
the nature of their work. Essaying the fundamental stakes of the
conflict, Raymond Williams unequivocally took the side of the
miners, arguing that “to deny it or even qualify” the miners’ claims
to self-determination was to “subordinate a whole class of men and
women to the will of others.”>® Williams writes that, as the struggle
unfolded, “the term management mutated in the eyes of miners into
alabel defining the desire of the powerful to run a business for solely
financial, rather than social, profitability.”>® As we have seen it was not
only the miners that took this view of cost efficiency discourses, the
Ridley Plan itself understood the stakes in precisely the same terms.
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Yet the same logic that declared that an enterprise would be run
“for solely financial, rather than social, profitability” also played out
in an ecological register.®® Indeed from today’s vantage it is perhaps
best to rethink Williams’s contention in the terms of Jason W. Moore’s
world-ecology — audit governance proved to be a way of organizing
not just the input and outputs of production, but nature itself.®* In
their attempts to revive the ailing economy, technocrats subordinated
the industrial working class — and the energic flows of the world-
ecology — to a managerial calculus that gave little consideration
to socio-ecological “costs” that could not be rendered in the terms
of “economic rationality.” It is curious that this dimension of the
struggle largely escaped Williams’ notice. Indeed in his contemporary
commentary on the 1984 Miners’ Strike, Williams outlines the four
“keywords” that, to his mind, defined the fundamental stakes of the
struggle. The word “energy” is not found among them.®2

Although the vying parties were focused of the foundational
role that energy played in the struggle, even contemporary
observers as astute as Williams found it hard to conceptualize how
radically emerging technologies were changing the socio-ecological
praxis of political struggle. Part of the explanation for Williams’s
uncharacteristic oversight is perhaps found in the fact that although
elites would conclude this series of struggles through a vast cybernetic
reorganization of socio-ecological forces, the final event in Britain’s
postwar mining struggles was internally structured around the
question of worker autonomy. MacGregor understood the full
dimensions of the miners’ claim to self-determination. He was on
record as stating that his primary concern over the mining sector
was not the depletion of coal reserves, or the threat of cheap imports,
it was rather that the miners had “evolved a feeling that [they] can
be isolated from the benefits to the community as a whole — [they]
can operate in a vacuum if you will, and set [their] own conditions
for... operation."63 The concern, then, in the 1984 strikes was explicitly
that of worker autonomy, but it was at the same time clear — atleast
to the parties engaged in the struggle — that the effective exercise
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and maintenance of this autonomy was now contingent on control
of electricity’s circulation.

Cost efficiency management and worker self-management were
thought, by both sides, to be fundamentally incompatible. It was
precisely for this reason that the two parties assessed the value of
cybernetic technologies in inverse terms. In the context of a sluggish
economy, information technology offered social planners access to
data that could be used to squeeze additional surplus value from their
workers, a project that would entail fragmenting the effective exercise
of solidarity, allowing managers to isolate and pick off the weakest
members of the herd. From the miners’ vantage it was evident that
these technologies would decisively disable the material conditions
on which the effective exercise of their autonomy was contingent. Yet
in forestalling these developments the miners had at their disposal an
array of techniques that had very recently proved capable of unseating
the nation’s government. As the final decisive strike loomed into view
the miners and the government found themselves at opposite ends
of electroculture’s divergent “output” and “input” sectors. For the
government to bring the full weight of its emerging electrocultural
apparatus to bear, it was necessary for them to first wrest control of
the nation’s electricity generation from the miners’ hands.

The events of the 1984 strike itself are well documented. The
Ridley Plan’s tool box of strategies and contingency plans finally
prevailed over the miners, in the course of a year-long struggle that
was waged at greater length and cost than either party had originally
thought possible. In addition to the modes of logistical cunning that
the Thatcher government employed, the unvarnished use of brute
force became an increasingly integral element of their strategy as the
confrontation came to a head. The effectiveness of the NUM'’s pickets
was countered with the newly militarized police force that Ridley
had first proposed in 1977. In preparing the public for these televised
displays of state force, Thatcher infamously characterized the miners
as “the enemy within,” a phrase that bought the quasi-military nature
of the conflict entirely to the fore, as the uninterrupted flow of
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energy supply lines was explicitly redefined as a matter of national
security. According to the same logic NUM senior management also
became the target of Britain’s security establishment. MI5’s assistant
director Stella Rimington personally oversaw “the most ambitious
counter- subversion operation ever mounted in Britain,” a project that
saw MIs5 launch “the country’s largest-ever bugging and telephone-
tapping effort.”® By this juncture, mining communities found
themselves threatened with surveillance, cybernetic discipline, and
a militarized police force. It is no accident that that these politically
oppressive conditions so nearly foreshadow the experience of
“surplus populations” in the post-Fordist economy. The experience
of immiseration and disenfranchisement that has characterized
life in the postindustrial rusts belts has been maintained through
a fortification of the repressive arm of the state that has in many
instances relied on the signature technological capacities of the
cybernetic turn.

Currents of Capital — Electroculture in the Wake of
Syndicalism

Yet although many features of the mining disputes were products of
new dynamics brought into play by an emergent electroculture, other
features were as old as what Andreas Malm calls “fossil capital.”®
Nothing better illustrates the paradigmatic aspects of the miners’
struggle than the fate of Britain's mining industry in the aftermath
of the failed strike. Reviewing the consequences of the wholesale
implementation of MINOS, David Allsop and Moira Calveley observe
that in tandem with the rise of “immaterial laborers” tasked with
managing and “informating” the productive process, the same
restructuration also produced a more highly-surveilled and data-
disciplined coalface workforce: “[The] technology has allowed for
the creation of information systems that have become ‘information
panopticons,” which are so all-encompassing that they ‘do not even
require the presence of an observer.”®

The material properties of electricity were instrumental in effecting
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this state of affairs, allowing for the construction of vast “surveillent
assemblages” that afforded management greater — and more
centralized — control over a “fragmented” and globally distributed
workforce.%” The fragmenting impact of this electrical apparatus was
evident to sociologists who surveyed working conditions in British
pits of the mid-1990s who found that “the predominantly Taylorist
design philosophy, with its emphasis on the removal of workers’
skills and autonomy, has a negative impact on workers and serves to
limit the potential of the new technologies, as well as stifling worker
ingenuity.”®® Here, then, was the lasting impact of the emergent
electroculture in Britain’s mining sector. Britain's “rank-and-file”
miners had clearly offered a more incisive appraisal of the long-term
consequences of automation and cybernetic flow monitoring systems
than was proffered by the techno-utopian theorists of immaterial
labor. To paraphrase E.P. Thompson, the British working class was
present at its unmaking.

The handful of workers that managed to keep their jobs now told
of working conditions that proved less emancipated than scholars
such as Maurizio Lazzarato had once anticipated:

[Y]ou have got Big Brother watching from upstairs, so if you have a
stand down, they will know up there and questions are asked (Tailgate,

underground supervisor).

They sometimes put the brake on if I am cutting too fast for them to
cope with the coal that is coming off (Mechanics, face worker).

They know what we are doing all the time and sometimes they slow

down the machine (Winders, face worker).
We are easily clamped and easily got at (Tailgate, face worker).%9

The techno-utopians were not wrong, however, to identify the vast
technical ambition of the new age of automation. Among managers in
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the mining sector it has now become fairly commonplace to anticipate
the development of entirely unmanned coalfaces:

We have the technology to take the men off the face, we haven't done
that yet. They have coalfaces in Australia that have no men on them,
but they have a different union system and union agreements. It is
only on the coalface and in the headings, where machines are operated
underground. Everything else is operated from the surface, conveyors,
bunkers and stage loaders are all automatic (a U.K. Coal automation

engineer).”®

The end result of these kind of strategies has been the widespread
blackboxing of the energy production process. The trajectory inherent
in the energy security discourse of the early 1970s arrived at a strange
apotheosis in which the energy production system was increasingly
rendered secure, not against the depletion of fossil fuel reserves or the
machinations of petrostates, but against workers themselves.

In truth, the need for wholesale automation is largely moot.
Manned by small corps of engineers and technicians, heavily
automated fixed capital allows for a workforce so small that it can
be kept compliant with a handsome salary. As Nick Dyer-Witheford
has recently demonstrated, in the post-Fordist economy elites have
increasingly relied on automation to ensure the docility and security
of key sectors of the economy.”” In the decades prior to its recent
dissolution, the fate of the U.K. mining sector provided an exemplary
case of a broader tendency that continues to play out on a global
scale.” These considerations draw attention to another facet of the
turn to microprocessing that has perhaps been underplayed in the
course of this discussion; for the microprocessing revolution has not
only facilitated the precise remote management of workers, it is also
— in tandem with the ongoing refinement and miniaturization of the
electric motor — allowing for the machinic reduplication of even the
most complex and highly-skilled forms of human labor.

In the face of automation on this kind of scale, the characteristic
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modes of self-assertion that the miners had once so successfully
practiced have dwindled. Yet the net result of the rise of electroculture
hasnotbeen to universally draw workers into the informational sector,
as Lazzarato and others had once proposed.” Instead, alongside new
crops of engineers and informational managers there has arisen an
increasingly vast vulnerable sector of precariously employed service
workers, who have as yet not successfully asserted their interests. As
George Caffentzis puts it “[t]he burly, ‘blue collared’ line worker seems
to blur in the oil crisis, diffracted into the female service worker and
the abstracted computer programmer”:74

And itall feels so different! Your wages go up but they evaporate before
you spend them, you confront your boss but he cries that “he has bills
to pay,” and even more deeply, you don't see your exploitation any
more. On the line, you literally could observe the crystallization of
your labor power into the commodity, you could see your life vanishing
down the line, you could feel the materialization of your alienation.
But in the service industries, your surplus labor seems to be non-
existent, even “non-productive,” just a paid form of “housework,”

cleaning bedpans, massaging jogger’s muscles, scrambling eggs.”

Yet those that have managed to hang on to a wage in the service sector
seem by some measures to be in a more favorable position than others
among the growing numbers of people unable to access either a viable
legal income or a stable means of subsistence. Many of those expelled
from the industrial sector have had to contend with what we now
know as characteristic features of life in the post-Fordist rustbelts,
the triple-fronted trap of “destitution, drugs, and prison.”7®

Itis salutary to note that elites are hardly in a position to welcome
this increasingly volatile state of affairs. Indeed, in Marx’s terms,
we can see that capital has again emerged as a limit to itself. Yet the
present form of its self-limitation proves in key respects particular
to our own historical moment, and proper to the socio-ecological
characteristics and energetic demands of post-Fordist electroculture.
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Contemporary capital’s rising organic composition has not only left
it entangled in a toxic, and climatically disruptive, coal dependency,
it has also seen it unable to reincorporate living labor back into the
productive process. As the research collective Endnotes write:

[Clomputers not only have rapidly decreasing labour requirements
themselves (the microchips industry, restricted to only a few factories
world-wide, is incredibly mechanised), they also tend to reduce
labour requirements across all lines by rapidly increasing the level
of automation. Thus rather than reviving a stagnant industrial sector
and restoring expanded reproduction — in line with Schumpeter’s
predictions — the rise of the computer industry has contributed to
deindustrialisation and a diminished scale of accumulation — inline
with Marx’s.”7

In short, the success of elites in countering the threat of worker
militancy has also undercut their capacity to secure adequate rates
of return on capital; the same strategies that secured the energy
production process against sabotage and disruption have also spurred,
rather than rectified, the ongoing freefall in rates of profit. Clearly,
the emergence of electroculture — and the signature capacities and
technologies that define it — has been instrumental in producing this
field of conditions.

Yet in contrast to the original forecasts of Marx and Engels, Bue
Ritbner Hansen finds that “[w]hat is interesting and challenging”
about today’s situation “is that, unlike the immiseration thesis of the
Communist Manifesto, [today’s political strategy] is not predicated on
a thesis of the gradual embourgeoisement of the world, or on the
homogenization of the proletariat. The reality of surplus populations
poses instead the issue of a generalized crisis of reproduction, and the
multitude of survival strategies that arise from it.”’8 The practices of
Britain's mining communities during the year of the strike actually
anticipated many of these “survival strategies.” As the Thatcher
government struggled to render Britain's mining communities
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superfluous to the functioning of the nation’s economy — as they cut
off the supply of money, and rerouted crucial goods and energetic
flows from increasingly far flung corners of the globe — mining
communities were thrown back onto the kinds of hard-scrabble
survival tactics that have come to define the globe’s burgeoning
“surplus” communities in the aftermath of the informational turn.

Electroculture “After Oil” — Conclusions and Conjectures

Looking to the future as the global economy generates larger surplus
populations, and as the energy demands of fixed capital continue of
necessity to rise rather than decline, capital faces two key threats to its
popular legitimacy that it has as yet no means to combat. The success
of the British government in the early 1980s, and the experience of
Britain's mining communities in those decades, ironically prefigured
these dual dilemmas. Having once managed to cut off the monetary
supply to mining communities while at the same time ensuring
a steady supply of coal, elites now seem unable to incorporate
increasingly large numbers of their surplus populations into the wage
relation, and are as yet unable to wean the global economy off the
coal dependency that serves as the primary engine of anthropogenic
climate change.

As we have already noted, significant moves have been made
toward a transition from fossil fuels to renewable energy sources,
and in recent months the IEA’'s newest report has offered solace to
those venture capitalists and governments that remain blithely
optimistic that “innovation” can supply capital with adequate
carbon neutral electrical inputs. Yet even analysts such as Vargha,
who adopt a relatively optimistic stance, tend to concede that
Smil’s more circumspect appraisal of renewables is founded on a
formidable body of scholarship. Indeed, in course of his critique
of the IEA’s historically cautious appraisal of renewable energy
markets, Vargha poses a rhetorical question that lies near the heart
of contemporary energy policy debates and investment stra