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A good place to begin is to 
observe that energy is a new 
concept and a new nature.



Energy has a 
birthday and a 
birthplace – 19th 
century Northern 
Europe. 



The idea of a single, omnibus, interconvertible energy substance 
– so familiar today amid industrial capital’s network of turbines, 
dynamos, internal combustion engines, batteries, transformers, 
electric grids, hydroelectric dams, biofuels, nuclear power 
stations, solar farms – did not exist anywhere before about 1800. 



“The equivalence of [heat 
and mechanical energy] 

was not suspected by 
people in the eighteenth 

century; the notion that a 
horse pulling a treadmill 
and a coal fire heating a 
lime kiln were in some 

sense doing the same 
thing would have 

appeared absurd to them.”
                            Joel Mokyr

           Northwestern University



That might make it seem like the birth of energy 
was just the arrival of a new mentality … 



… but in fact the birth of energy also amounts 
to new equivalences becoming instantiated in 

relations in the physical landscape. 



Quite suddenly, bits of the socionatural 
landscape were made commensurable 
with one another, in the sense that 
various physical activities began to 
replace one another in new ways. 

 = 



1830s

Electricity → mechanical force (“duty”)



Heat → mechanical force

1840s



1867-1882

Mechanical force → electricity



 
Longer and longer chains of 
equivalences became embodied in 
industrial practice and collectively 
theorized as “energy.” 

Thermal → mechanical → electric → magnetic → mechanical



These equivalences were also instantiated in 
relations in the physical landscape in other 
forms. 



These equivalences were also instantiated in 
relations in the physical landscape in other 
forms.  



These equivalences were also instantiated in 
relations in the physical landscape in other 
forms. 
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These equivalences were also instantiated in 
relations in the physical landscape in other 
forms. 



These equivalences were also instantiated in 
relations in the physical landscape in other 
forms. 



These equivalences were also instantiated in 
relations in the physical landscape in other 
forms…  



… the point of all 
this being, of 
course, boosting 
labour
productivity, 
controlling and 
concentrating 
workers, 
spreading the 
wage labour 
relation 
worldwide, 
accelerating 
turnover and 
appropriating new 
feedstocks. 



What thermodynamics did, in creating and 
putting theory around the new concept called 
“energy,” was to encapsulate and advance this 
labour/territorial politics.



As the Nobel physicist 
Richard Feynman 
famously reminded us, 
the First Law of 
Thermodynamics has 
never described 
“anything concrete” and 
that “in physics today 
we have no knowledge 
of what energy is.” 



To put it in a more political way: Aside from 
what makes possible the new hierarchy in the 
landscape facilitated and theorized by 
thermodynamics, there is no energy. 

Thermodynamic energy 

perennial 
streams

growth of 
cropstrade winds

wood from 
commons for 
cooking

muscle 
power



“Energy” emerged not as a newly discovered “substance,” 
but as a form of territorial dominion in the world landscape, 
in which “little energies” linked to subsistence or to earlier 
capitalisms could become politically subordinated to the 
higher “Big Energy” of thermodynamics and industrial 
mechanization for labour control. 

Thermodynamic energy 

perennial 
streams

growth of 
cropstrade winds

wood from 
commons for 
cooking

muscle 
power



“Say what?”

Energy!!

Here we need to remind 
ourselves that the great 
geniuses of 19th-
century 
thermodynamics, who 
generated and 
formalized the new 
concept of energy by 
theorizing the steam 
engine, were not only 
capitalists’ helpers. In 
some cases, they were 
themselves capitalists as 
well as colonialists and 
white patriarchalists …  



… often obsessing openly about how to confront the 
labour and labour power they needed to separate 

further from the countryside.  



 

                    

Reciprocally, the “infinite 
multiplicity of energetic 
forms” set out by the First 
Law of Thermodynamics 
“inspired a tremendous 
optimism in capital’s 
search for new 
workforces.”

George Caffentzis, 
In Letters of Blood and Fire



However … 



… as George also points out, 
the Second Law of 
Thermodynamics “laced this 
high with arsenic.”



The Second Law theorized, 
for capital itself, one of the 
most fundamental 
contradictions of its own 
energy practice. 



Introducing Sadi 
Carnot (1796-1832), 
a brilliant young 
French military 
engineer who has a 
good claim to be the 
first energy physicist 
– in the modern 
sense of “energy.”



In 1824, just as the age of fossil capitalism was 
beginning, Carnot developed one of the great 
metaphors in the history of scientific discovery:

A fall of water … 



… can be compared to the “fall” from 
hot to cold in a heat engine. 



This particular seed of thermodynamics may be 
one of the most fertile, beautiful comparisons in 
the history of science … 



… and is helpful in 
understanding the 
connections between 
modern energy and 
continuing settler 
colonialist and white 
supremacist assaults on 
land and territory.  



Carnot’s analogy helped pave the way 
for that idea of a unified, abstract 
energy – of a landscape that could be 
organized around capitalist energy 
conversions of ever-growing scope and 
scale. 

=



But it also continues to 
remind everybody that 
this new hierarchical 
landscape could only be 
organized around an 
increasing number and 
volume of “falls” …  



… waterfalls driving mill wheels … 

… falls of water through 
hydroelectric dam penstocks …  

 

“falls” of air on the 
blades of windmills …



… “falls” of electrons through the 
electrolyte of batteries connected to solar 
farms … 

… “falls” of soil fertility into sterility on 
industrial biomass plantations … 



… and, most crucially, “falls” from hot to 
cold within heat engines … 

… in turn made possible by 
“falls” from the chemical 
remains of Carboniferous-
Era organisms, via heat-
producing reactions, into ash 
and carbon dioxide. 



In short, a growing global terrain of 
“falls” intrinsic to the abstract energy 
that capital had developed. 



Call it a “Carnot landscape.”



 

Here is another 
depiction of a 
Carnot 
landscape, 
showing even 
more clearly the 
political 
reorganization 
of territory 
around the 
abstraction of 
thermodynamic 
energy. 
(source: WWF.)



One of the lessons of Carnot’s brilliant 
analogy … 



… is that just as 
water mills 
cannot tap 
waterfalls 
without losing 
some usable 
energy along the 
way …  



… so too there 
is no such 
thing as a 
perpetual-
motion heat 
engine or any 
other kind of 
perpetual 
motion 
machine.



The more conversion engines you devise as a 
capitalist, and the more you reorganize a 
territory around “falls,” … 



… the more capitalist waste you’ll need to keep 
under control or displace somewhere else. 



Constructing “falls” in more and more out-of-the-
way places … 



… leads to piles of this “waste” accumulating 
across the landscape in parallel … 



… that have to be cleaned up by growing numbers 
of the usual suspects … 



… or simply 
absorbed by 
them …  



… or by the hard-working earth itself.



Just as every one of Carnot’s waterfalls is eroded 
down over time, and every hydroelectric dam 
becomes useless when it fills up with silt …  





When high-quality 
energy like that 
contained in coal runs 
out and the world fills 
up with unusable waste 
heat, ash and CO

2
 …



… that’s all she 
wrote: you can’t 
reassemble the 
waste heat, ash 
and CO

2
 back 

into coal without 
energy loss.

–>



Hence a Carnot landscape is a highly unequal and racialized 
terrain not only because environmental racism in the 
conventional sense tends to become more and more 
generalized there …  



al

… but also in the sense in which in which “non-white” territories 
supporting widespread “little energies” of subsistence …



… are 
systematically 
subordinated to 
thermodynamic 
energy’s wide-
scale 
conversion 
regime. 

Whii



Modern energy, on this view, simply is 
a colonial, racist reorganization of 
relations in Carnot landscapes. 



… and one ideological job of thermodynamics, as a 
description of that particular energy, is to picture 
Carnot landscapes – the expanding “second nature” 
in which “everything becomes degraded” – 



– as a dominant, 
natural, universal, 
ahistorical norm or 
destiny that can, at 
best, be “managed” 
or staved off by 
obeying the 
imperative of 
“efficiency.”

Wilhelm Ostwald



We might also observe in passing that the Carnot 
landscape of multiplying “falls” and waste is also a 
timescape in which the one-dimensional arrow of 
time associated with the Second Law of 
Thermodynamics becomes hegemonic … 



… over other, spiral, multidimensional or 
accordion-like times, or times in which 
present and past events can be 
“simultaneous.”
  

Silvia Cusicanqui



In short, to see energy as 
a form of territorial 
dominion … 

Thermodynamic energy 

perennial 
streams

growth of 
cropstrade winds

wood from 
commons for 
cooking

muscle 
power



… is to understand thermodynamics as 
not only white but also white 
supremacist, insofar as (to adapt the 
words of Charles W. Mills) it presents a 
“racially post-lapsarian world” as if it 
were pre-lapsarian. 



On this view, modern energy is 
part and parcel of the idea of 
“sacrificing for development” – 
that higher goal that is said 
ultimately to benefit everybody … 



… and today’s unending struggles over body, 
territory and time, instead of being reduced 
simply to distributive justice struggles over who 
gets what energy goodies when … 



… need also to be seen as struggles over 
and against energy itself. 



The non-territorial view of energy as a colourless, 
ahistorical, universally-craved substance is today only 
exacerbating the growing tensions between movements 
pushing for “clean energy for all” and movements that 
understand that this is a pathway toward more skewed 
Carnot landscapes …  



… as the geographical and chemical frontiers of 
extraction, eviction and degradation are expanded … 



“No Harm Here is Still 
Harm There.
“Without accounting for 
globalized production, a 
Green New Deal in the 
Global North will merely 
spur the imperialist 
quest for cheaper 
resources and labour to 
satisfy ‘eco-friendly’ 
consumption.” Vijay Kolinjivadi



A final note: 
None of this is to 
denigrate the 
achievements of 
thermodynamics. 
As Einstein said, 
thermodynamics is 
one part of physics 
that it’s almost 
impossible to 
imagine being 
overthrown. 



But it is to observe 
that that 
thermodynamics is 
one of those great 
“documents of 
civilization” that, in 
Walter Benjamin’s 
words, are 
simultaneously a 
“document of 
barbarism.” 



To put it another way, the 
theoretical study of the steam 
engine has yielded incomparable 
knowledge about life and the 
universe itself that perhaps could 
not have come from any other 
source. It’s a new and brilliant 
perspective to be able to see the 
earth as a heat engine.

But thermodynamics is also an 
example of the kind of 
knowledge that you tend to pick 
up only in the course of pursuing 
a pathologically manipulative 
relationship with someone.



In my view, then, for left movements 
not to attempt to decolonize energy … 



… and not to take up the struggle to overcome 
the resultant “white rage” and bewilderment of 
environmentalists committed to the fantasy of 
“green” or “circular” capitalist economies … 



… is not 
an option.
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