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The developing tendencies of history constitute a higher  
reality than the empirical ófactsô (Lukács, 1971: 181). 

 
ñWe have mixed our labour with the earth, our forces with its 
forces too deeply to be able to draw back and separate either out,ò 

Raymond Williams first argued in 1971 (1980: 83). In an extraor-
dinary essay, Williams directs his critique towards those ñsingular 

abstractionsò ï society and nature ï that confuse and obscure the 
historical relations between humans and the rest of nature. But this 
is only part of what makes Williamsô argument so extraordinary. 

While we may perceive (or fail to perceive) the ñproductsò of hu-
manityôs ñcomplex dealings with the physical world,ò Williams 

outlines an approach that would demolish the fictions inscribed in 
these singular abstractions, and deliver ñnot only a more sophisti-
cated but a more radically honest accounting.ò This alternative ac-

counting is one premised on relations rather than ñproductsò: 
 

We ourselves are products: the pollution of industrial society is 
to be found not only in the water and in the air, but in the 
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slums, the traffic jams, and not these only as physical objects 
but as ourselves in them and in relation to themé The 
processé has to be seen as a whole, but not in abstract or sin-

gular ways. We have to look at all our products and activities, 
good and bad, and to see the relationships between them which 

are our own real relationships (Williams, 1980: 83-84, empha-
sis added). 

 

 Too often in environmental studies, we are riveted to the con-
sequences issuing from societyôs footprint on nature. And this is 

the way that many would put it (York, Rosa, Dietz, 2003; Jorgen-
son, 2003; Wackernagel and Rees, 1996; Wackernagel, et al., 
2002; Altvater, 2007). Debt leads to deforestation. Neoliberal pro-

grams drive cash-crop monocultures. Industrialization causes CO2 
emissions. Are these not reasonable causal statements?  

 The short answer is yes and no at the same time. All social re-
search must explain change over time, necessarily implicating 
some mix of cause and effect. But the nature of the story changes, 

according to the ingredients of each moment. Oneôs point of de-
parture ï nature? society? the relation between them? ï shapes the 

range of possible destinations. What I wish to highlight in this es-
say is an uneasy fracture within a broadly conceived left ecology. 
On the one hand we find a set of sophisticated arguments that na-

ture and society make a dialectical whole. On the other, a set of 
empirically rigorous arguments that social causes (capitalism, in-

dustrialization, globalization) drive biophysical consequences (de-
forestation, CO2 emissions, pollution). A relational ontology in the 
realm of social theory rubs elbows with a mechanical ontology in 

the realm of social history. (Although ñsocialò may no longer be 
the way to put it!) The problem does not lay with the attention to 

ñsocialò drivers or to ñenvironmentalò consequences, nor with 
causal statements as such. Rather, a difficulty emerges with the 
elevation of these ñsingular abstractionsò to the status of actor and 

acted-upon, foot and footprint, as the conventional metaphor 
would have it. In this metaphor, we see a symbolic enclosure (and 

alienation) at work, which effects a separation of producer and 
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produced, manifest in a purified social repertoire of agents and a 
purified bundle of environmental effects. It is an eminently Carte-
sian way of seeing. It is, in other words, an ontology that produces 

a critique of the social domination of nature while (paradoxically) 
valorising its inner logic. This line of critique reproduces the very 

alienation of nature and society ï an intellectual no less than ma-
terial movement ï that it seeks to weave together.  
 If not the singular abstractions of society and environment, 

what? The shortest answer, as Williams suggests, is to adopt a re-
lational ontology. Here is a method premised on the dialectical 

movement and interpenetration of the (so-called) social and the 
(so-called) natural. There is nothing new itself in this answer, so 
long as one remains with the spheres of social theory and the study 

of regional transformation. But what about our stories of the mod-
ern world? Translating this relational method from social theory to 

world history has been an enduring challenge. That is to say, 
ñgreenò social theory has not (yet) given rise to a ñgreenò history 
of capitalism. Now, it is certainly true that today we enjoy a vast 

and enormously rich literature on ñenvironmental history.ò But an 
inspection of this literature, especially its world-historical compo-

nent, reveals a series of narratives whose motive forces are irre-
ducibly social ï the great thrusts of European colonialism, of 
commercialising imperatives, of civilising projects large and small 

(e.g. Ponting, 1991; McNeill, 2000; Richards, 2003).  
 This sort of social determinism was indeed my own point of 

departure. Nearly a decade ago, I argued that ñenvironmental cris-
esò and long ñsystemic cyclesò of environmental transformation 
complemented capitalismôs phases of development (Moore, 2000). 

It was clear, for instance, that the rise of monopoly capitalism in 
the later 19th century entailed a set of far-reaching agro-ecological 

transformations, from the wheatfields of the American Midwest to 
the copper mines of Chile and the rubber plantations of southeast 
Asia. But I soon found that one could travel only so far with such a 

model. It was an approach that proceeded from a set of a priori 
constructions ontologically prior to the relations I wanted to dis-

cern. In other words, the game was rigged, the outcome deter-

mined in advance. ñThe rise of monopoly capitalism,ò in this 
scheme of things, caused changes in the relation between nature 
and society. But is it not more reasonable to say that ñthe rise of 

monopoly capitalismò is a means of symbolizing (and explaining) 
a vast web of nature-society relations, as they unfolded through 

the crises of the British global market forged in mid-century? 
 After a certain point, the social cause-biophysical consequence 
approach didnôt say anything that most of us didnôt know to begin 

with: Capitalism is bad news for the birds and bees, the water, the 
soil, and pretty much all living creatures on the planet. (This has 

prompted environmental historians disquiet over ñdeclensionismò 
ï isnôt there something more to the story?2) Empirical evidence 
might be amassed to verify this or that ñenvironmentalò impact, 

but within the limits of the Cartesian scheme, the socio-ecological 
constitution of capitalism itself remains unexplored. In an expan-

sive sense, the big question here is not so much about the centrali-
ty of capitalism as it is about the way we think capitalism, or if you 
prefer, modernity, industrialisation, and the many other possible 

ñmaster processesò of world-historical change.3 The alternative is 
between differing ñways of seeingò ï between, say, a capitalism 

(or modernity, or industrial society) that acts upon nature, and one 
that develops through nature. We have, I believe, arrived at a po-
werful eductive moment ï one that allows us to erase old bounda-

ries and open new vistas, and one where we can reconstitute each 
of these processes on the historical basis of the nature-society rela-

tion.4 
Easier said than done! From this perspective, the call for ñinte-

gratingò human and natural history is very much to be welcomed 

(Costanza, et al., 2007a, 2007b; Beddoes, et al., 2009). I worry, 

                                                 
2
 See Steinberg, 2004. 

3
 Tilly, 1984. 

4
 Thus my argument counterposes ideal-type conceptions of capitalism ï from 

the left and the right ï in favor an methodological and theoretical approach that 

enables the construction of historical capitalism over large space and the longue 

duree (Hopkins, 1978, 1982; McMichael, 1990; Wallerstein, 1974; Moore, 

2007). 



Ecology & the Accumulation of Capital, 3 

however, that in the absence of synthesis ï relative to integration ï 
we are left with models that cobble together multiple observed 
trends without explaining their interrelations. The ñinterplayò of 

factors is recognized as decisive, but the specifiable relations, un-
derpinning the descriptive trends, remains in a black box. Costanza 

and his colleagues, for instance, characterize the twentieth century 
as a ñGreat Accelerationé [whose] engineé is an interlinked sys-
tem that consists of population increase, rising consumption, ab-

undant cheap energy, and liberalizing political economiesò (2007b: 
525). As such, the argument for causation in global environmental 

change tends to fall back on social drivers ï rather than socio-
ecological relations ï in a manner very close to world environmen-
tal historyôs black boxing of commercialisation, population 

growth, and industrialisation.5 
 And yet, everything need not be ñdeep history.ò There is much 

to be learned from an examination of the interplay of distinct long 
waves (and distinct temporal logics) framing the rise and fall of 
world hegemonies, financial complexes, and yes, ñenvironmentalò 

change in the modern world. But I will suggest that the relations of 
whole cannot be reduced to the sum of these interactions. A mass 

of evidence indicting capitalism (or modernity, or industrial socie-
ty) for its manifold environmental stressors and stresses does not 
explain how these stresses are generated (and how they are genera-

tive), how they turn into crises, and what kinds of crises they im-
plicate.  

 From where I sit, to say that every phase of capitalist develop-
ment is ñcomplemented byò a specific mode of environmental 
transformation makes about as much sense as saying that every 

phase of capitalism are complemented by new bourgeoisies, new 
imperialisms, new socio-technical innovations. But where the ge-

nerative capacities of new bourgeoisies, imperialisms, and innova-
tions in the making of successive capitalist orders have been self-
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evident, the hegemony of Snowôs ñtwo culturesò (1964) persists 
still in obscuring the nature-society relations constituting capital-
ism as a whole. 

 The alternative I will  pursue is one that privileges the totality 
of nature-society relations. For this reason I shall borrow from the 

Greek root oikos (home or house) and speak in terms of ecological 
regimes, revolutions, and crises. And while the Greeks of antiquity 
did not have a word for ecology, the philosopher-botanist Theoph-

rastus deployed the term oikeios in a way very close to our own: 
ñto indicate the relationship between a plant species and the envi-

ronmentò (Hughes, 1994: 4, emphasis added).  The shorthand 
ñecologicalò therefore speaks to a holistic perspective on the or-
ganism-environment/society-environment relation. Each dialectical 

movement is actively constructed by (and through) the other. If 
organism and environment constitute the parts, ecology signifies 

the whole that emerges through these relations (Levins and Le-
wontin, 1985).  
 I have therefore refrained from the language of environmental 

crisis, and embraced that of ecological transformation. Ecology 
and ecological, then, signify the relations of the whole, mediated 

through the partial totalities of capital accumulation and the shift-
ing mosaic of nature-society relations. Such a perspective implies 
and indeed necessitates a much different set of questions from the 

Cartesian model.  Rather than write a history of capitalismôs im-
pact on the environment, then, we might posit a generative relation 

between ñendless accumulationò and the ñendless conquest of na-
ture.ò Instead of a method that identifies ñsocietyôsò footprint on 
the rest of nature, we might well ask how the provisionally stabi-

lized relations between these two end-points creates, simultaneous-
ly, a ñfootprintò on society no less than upon the so-called ñenvi-

ronment.ò The accumulation of capital and the production of na-
ture are, then, distinct rather more than discrete categories, so in-
tertwined as to make the one unthinkable without the other.  

 If these are distinctive moments within a dialectical unity, we 
might ask, just what are the methodological frames and conceptual 

premises necessary to illuminate these relations? 
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Wall Street is a Way of Organising Nature 
 
 My response builds out from a simple proposition: Just as a 

farm is a way of organising nature, so is a market, an empire, a 
factory. There are distinctions to be made, of course. Let us be 

clear, at the outset, that the ñproduction of natureò is no act of 
Promethean constructivism; it signifies a coevolutionary process. 
The production of nature qua the production of capital expresses a 

definite relation with (not to) nature. Our putatively ñsocialò for-
mations make history, but not within biophysical relations and de-

terminations of their own choosing; ñsocietyò is as much biophysi-
cally constructed as nature is socially constituted, even as these 
constructions and constitutions reveal distinctive modes of opera-

tion.  
 The problem of language here is inescapable. The approach on 

offer eschews a voluntarist approach ï we cannot simply invent 
new categories to talk about the relations between nature and so-
ciety. We can, however, shift the terms of the discussion from a 

reductive focus on the end points (nature, society) to an eductive 
method, one capable of drawing out the relations through which 

nature and society take shape, as material formations and intellec-
tual constructs alike. Benton I think grasps the nettle of the issue: 
 

To transcend dualism is not to abandon the making of dis-
tinctions between and within the domains conventionally 

assigned to one side or other of a dichotomy [nature, socie-
ty]. Indeed, part of the strategy may be to proliferate dis-
tinctions, to undermine the forced unity ascribed by dualis-

tic ways of thinking to each termé To do this is not onto-
logically dualist (2001: 311, emphasis added). 

 
 Let me risk a blunt statement. Capitalism does not have an eco-
logical regime; it is an ecological regime. Or rather, capitalism is 

constituted through a succession of ecological regimes that crys-
tallize a qualitative transformation of capital accumulation ï for 
instance the transition from manufacture to large-scale industry ï 

within a provisionally stabilized structuring of nature-society rela-
tions. Ontologically speaking, historical capitalism emerges 

through the dialectic of the accumulation process and nature-
society relations. I am making a deliberately provocative argument 
here for a simple reason. So long as we continue to view class 

structures, state-machineries, geopolitics, industrialisation, cultural 
production (and many more besides) as complemented by a specif-

ic socio- institutional mode of governing ñfirstò natures and prima-
ry production, we find ourselves in a Cartesian trap.6 To put it 
straight, there is not a social ñcontextò for ecological change; there 

is not an ecological ñcontextò for social change. There is no con-
texté at all! The socio-cultural, the political, the economic ï 

merely to take the 19th centuryôs tripartite vivisection of social 
science ï do not now need to be ñintegratedò with a deeper under-
standing of biophysical process; the vivisected body itself today 

calls for internment, a higher synthesis birthed.  
 Nevertheless, to leave the argument at this level of abstraction 

would miss a magic opportunity. Let us begin with a broad and 
multilayered conception of ecological regimes as those repertoires 
of nature-society relations specific to successive phases of world 

accumulation (Arrighi and Moore, 2001; Moore, 2000). Recall our 
operative distinction, that regime, in this sense, opens a new angle 

of vision on capitalismôs ontogenesis: capitalism as ecological re-
gime. Rather than engage in a certain rush to ñpremature rigorò7 ï 
surely amongst the great temptations of value-theoretics ï I wish 

to encourage a certain productive slippage between capitalism as 
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ecological regime, and the environmental regime of historical ca-
pitalism. Here I think we may find a means of relating metabolic 
rift approaches (Foster, 1999; Foster, Clark, and York, 2008a, b), 

agro- food regime theory (Friedmann and McMichael, 1989; 
McMichael, 2009a; Weis, 2007), resource regime studies (Bunker 

and Ciccantell, 2005), energy regime analyses (Podobnik, 2006), 
and many more besides, with the ñdeep structureò of capitalism as 
ecological regime. 

 By ecological regime, I highlight those relatively durable pat-
terns of governance (formal and informal), technological innova-

tions, class structures, and organisational forms that have sustained 
and propelled successive phases of world accumulation since the 
long sixteenth century (c. 1450-1640). Ecological regime, from 

this standpoint, signifies the historically stabilized process and 
conditions of extended accumulation; ecological revolutions mark 

the turbulent emergence of these provisionally stabilized processes 
and conditions. The focus is not on the interaction of social and 
biophysical essences ï these are ñcoupledò only in the sense that 

the fish in a pond are ñcoupledò with the pond itself8 ï but on the 
socio-ecological constitution of modernityôs strategic relations. 

This constitutive dialectic extends far beyond the manifold 
ñchanges in the landò commonly associated with environmental 
history: property relations, commodity-centered resource extrac-

tion, cash-crop agriculture, energy complexes, and so forth.9 The 
production of nature-society relations has been every bit as much 

about factories as forests, stock exchanges, shopping centers, 
slums, and suburban sprawls as soil exhaustion and species extinc-
tion.  

 These ecological regimes comprise, at a minimum, those mar-
ket and institutional mechanisms necessary to ensure adequate 

flows of energy, food, raw material, and labor surpluses to the or-
ganizing centers of world accumulation ï but we should also at-
tend to the production complexes that consume these surpluses, 

                                                 
8
 Pace Berkes, Cold ing, and Folke (2003), Liu, et al. (2007). 

9
 The phrase is from Crononôs classic study of colonial New England (1983). 

and set in motion new (and contradictory) demands upon the rest 
of nature. That is to say, the town-country antagonism ï overlap-
ping, but not be confused, with the core-periphery divide ï is the 

decisive geographical relation. Ecological regimes, constitute a 
matrix of relations governing ñtownò (consuming surpluses) as 

well as ñcountrysideò (producing surpluses). Fosterôs ñmetabolic 
riftò is, then, not merely a particular output of capitalism, but con-
stitutive of the capitalist mode of production (1999). Every phase 

of capitalism emerges through a revolution in nature-society rela-
tions that create new possibilities  for the expanded accumulation 

of capital. What constitutes these possibilities? At base, every 
great wave of capital accumulation has unfolded through and upon 
a greatly expanded ecological surplus, which finds its phenomenal 

expression in cheap food, cheap energy, and cheap inputs. To the 
extent that new labor surpluses can be mobilized through derurali-

zation, labor costs can be driven down as well ï through cheap 
food (driving down the minimum wage necessary for social repro-
duction) and cheap energy (central to rising productivity).10  

 But just what does ñcheapò really mean? The vernacular may 
be translated to more precise analytical language. Long waves 

emerge only when these ecological surpluses can be produced sig-
nificantly below systemwide production costs, those in primary 
production above all. Britainôs mid-19th century efflorescence as 

the ñworkshop of the world,ò for instance, was nicely linked up 
with the agricultural revolution of the American Midwest. North 

American grain replaced, on a extended scale, the relative exhaus-
tion of Englandôs ñagricultural districtò in Ireland (c. 1780-1840), 
and would in time be complemented by new granaries in Russia, 

India, and elsewhere. Between the 1846 repeal of the Corn Laws 
and the downturn of the 1870s, Britainôs grain imports increased 

254 percent. Grain arriving from the United States, however, in-
creased forty- fold, from 25,000 tons to over a million, providing 
more than half of Britainôs total grain imports by the end of the 
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period (calculated from Atkin, 1992: 17-18).11 It is true that grain 
prices fell only modestly in this golden age of British capitalism 
(Barnes, 1930: 290), but this is surely a major accomplishment in 

light of Englandôs rapid population growth (16-23 million) and 
rapid industrialisation (one-third of world manufacturing). Prices 

would tumble sharply downwards in the generation after 1873, 
even as England came to consume 80 percent of its daily bread 
from external sources (Mulhall, 1892: 444; Thomas, 1982: 336; 

OôRourke, 1997) 
 Long waves of economic growth (accumulation) therefore take 

shape when and where the conditions for profitability are re-
established after a downturn. But it is not easy to establish these 
conditions. They depend not only upon socio-technical ingenuity, 

but also upon vast rivers of biophysical wealth without which the 
new innovations are useless. Think, for instance, of the puddling 

techniques that allowed for the fertile marriage of mass produced 
coal and iron in late 18th century England.12 The Industrial Revolu-
tion, to stick with our example, unfolded through the unprecedent-

ed collection of cotton, iron, and coal surpluses whose value com-
position (the average social labor inscribed in the commodity) was 

very low ï relative to, say, shipbuilding or watchmaking.13 To be 
sure, there were variable reasons for such low value composition ï 
favorable geology and canal infrastructure (Welsh coal), the al-

luvial soils of the Mississippi Delta (cotton), the deployment of 
serf labor and simple manufacture in the Urals (iron).  

 In other words, inputs and labor power had to be mobilized 
cheaply, ñcheapò precisely because they were abundant relative to 
the conditions of commodity production and exchange on the eve 

of a renewed long wave. Historically, we have seen two key mo-
ments in the formation, and successive decomposition, of this rela-

tive ecological surplus. In the first instance, recurrent waves of 
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 Lloyd-Jones (1990) offers a perceptive and complementary accounting of this 

process from a Schumpeterian perspective.  

geographical expansion have opened vast opportunities for 
channeling a growing share of biospheric wealth into the apparatus 
of capital accumulation. It has been the genius of capitalism to 

take advantage of these opportunities in a manner no other civilisa-
tion was able to do ï composing  a succession of socio-technical 

innovations that maximized biophysical throughput relative to la-
bor, and which continually revolutionized the very ñnatureò of the 
biophysical throughput itself. Simply put, modernity gave rise not 

simply to more efficient iron smelters, but to new steam engines; 
not simply to more efficient steam engines, but to internal combus-

tion engines.  
 This succession represents a profoundly more discontinuous 
story than is often recognized. The transition to coal was punc-

tuated by the Atlantic social revolutions and the Napoleonic wars; 
the transition to oil, by two great world wars and a mighty world 

depression. One could, I think, quite reasonably read the long his-
tory of agricultural and industrial revolutions in the modern world 
as a succession of globalizing ecological revolutions that have li-

berated accumulation from the socio-ecological fetters of the old 
regime. What is so often missed, however, is that the rise and de-

mise of successive ecological regimes does not turn on new phases 
of biophysical exploitation and thence exhaustion as self-evident  
facts.14 Rather, new agricultural and industrial revolutions 

emerged in response to the relative exhaustion of those ecological 
spaces not only occupied by ï but indeed produced by ï the old 

ecological regime.15 The ecological crises of historical capitalism 
are, in other words, crises of the nature-society relations that ena-
ble (or fetter) the endless accumulation of capital. They are crises 

of the actually existing relation of socialised nature through the 
law of value, not of an abstract nature of ñwildernessò one, twice 

(or even thrice!) removed. 
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 I have pitched the tent quite broadly for a deliberate reason. 
Capitalism does not move through its successive phases of devel-
opment by organising new ecological regimes that govern the ex-

panded reproduction of food, energy, and materials surpluses. (Al-
though these latter are in fact pillars of every ecological regime, 

and can be fruitfully analyzed through the specification of regime 
concepts for each of these mediations.) Rather, every epochal refa-
shioning of the circuit of capital ï from money to production to 

commodities and back again ï is enabled by, represents, and 
creates, a new ensemble of nature-society relations. Capitalism 

emerges as this accumulation process mobilises through (and re-
shapes) the uneven conditions of possibility and constraint drawn 
by the ecological regime, which finds its geographical limit in the 

socially necessary division of labor of the system as a whole.  
 What this means is that transitions from one phase of world 

development to another are about cascading bifurcations in the de-
cisive bundles of nature-society relations ï commodity production 
and exchange, state machineries and geopolitics, class relations.  

This is, I think, widely seen, but not recognized. If we look at the 
transition from postwar Keynesianism to neoliberalism that began 

in the 1970s, for instance, we can see that all the moments of this 
transition represented new weaves of nature and society: the end of 
Bretton Woods and the resurgence of finance capital, energy and 

food price shocks, the fearsome imperial valences of the ñshock 
doctrineò in Latin America and elsewhere, the globalisation of 

agribusiness, a savage employersô offensive against core working 
classes from Stockholm to Detroit, the biophysical disasters of the 
third world debt regime, de-peasantisation and mega-urbanisation, 

the de- industrialisation of the North and (re)industrialisation of the 
South, just to offer a sampling of the transitionôs salient move-

ments. Some of these are palpably biophysical, while others ap-
pear as emphatically social. But is it really possible to explain ei-
ther moment in the absence of the other? Was the financial expan-

sion set in motion during the 1970s really independent of export-
driven agriculture and industry, with their manifold tales of toxic 

work and dirty water? (We will return to neoliberalismôs environ-

mental history momentarily.) The question could be multiplied 
with ease. 
 To be sure, here is a dizzying array of relational webs. The 

bounding choices are not easy. Let us be clear about the implica-
tions of our paradigmatic choices. A Cartesian optic leads in one 

direction (social forces in one box, biophysical change in another), 
a dialectical optic, in another (all social relations are ecologically 
constituted). 

 

 

Value Theory & the Great Frontier: Capitalism, 

Ecology, and the World-Historical Method 
 
 If everything is ecological because ecology is everything, nev-

ertheless we cannot do everything at once. My procedure in this 
essay moves strongly against the received wisdom, even within 
left ecology.16 In what follows, I take Marxôs lead and begin from 

the expanded reproduction of surplus value (1976). The emergent 
contradictions of the accumulation process constitute the point of 

departure. But these offer only a necessary, not sufficient, explana-
tion of historical change.17 The decision stems not from any theo-
logical adherence to value theory, but rather from a reading of a 
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 Classic points of reference in this tradition would include Altvater, 1993; 

Benton, 1989; Blaikie and Brookfield, 1987; Braun and Castree, 1998; Bunker, 

1984, 1985; Burkett, 1999; Enzensberger, 1974; Foster, 1999, 2000; Harvey, 

1974, 1993, 1996; Levins and Lewontin, 1985; Martinez-Alier, 1987; 

OôConnor, 1998; Peet and Watts, 1996; Peluso, 1992; Peluso and Watts, 2001; 

Perelman, 1975; Schnaiberg, 1980; Smith, 1984; Watts, 1983; Worster, 1990. 
17

 ñMarx himself pointed out that the abstract scheme of capital development 

was not enough to provide any predictions about the actual world. A ll crises in 

capitalis m must be explained out of the given empirical conditions, ñout of the 

real movement of capitalist production, competition, and creditô [Marx, 1905, II: 

286]. The value analysis of capital development postulates ñthe possibility of 

crises by a mere consideration of the general nature of capital, without regard to 

the additional and real relations that form the conditions of the real production 

processô [Marx, op. cit., 264] (Mattick, 1969: 61).ò 
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double lacuna in left ecology. On the one hand, social construc-
tionists have been reluctant to ground their relational ontologies of 
Swyngedouwôs ñsocionatureò in an interpretation of capitalism as 

world-historical process (1999).18 Environmental historians, on the 
other hand, have been (quite reasonably) focused on landscape 

change, energy consumption, pollution, and so forth ï the surficial 
expressions of modern nature-society relations ï but have been 
wary to move from ñenvironmentò to oikeios and back again.19 A 

world-historical working of value theory offers, I believe, a fruitful 
way forward without abandoning the insights of either camp. With 

Marx, I shall move from the analysis of what makes  capital to 
what capital makes, from the logic of capital to the history of capi-
talism.  

 Value theories are of course hotly contested, Marxist, green, 
and otherwise (Harvey, 1996; Daly and Townsend, 1993). My ap-

propriation of Marxôs theory is to look at value as a means of un-
derstanding how such an extraordinary circulation of wealth has 
come to move about with such relative autonomy from the practic-

es and utilities of everyday life, human no less than extra-human 
nature. There is an ever-present danger to see oneôs theory of value 

as a sort of Rosetta Stone, relieving oneself of the thorny tasks of 
historical explanation.  
 In my reading, the crystallization of value as abstract social 

labor in the capitalist era represents: 1) a fundamental contradic-
tion between value and use-value, whose inner contradiction finds 

(temporary) resolution in the secular trend towards the commodifi-
cation of everything; 2) not merely an objective process of accu-

                                                 
18

 Smith takes pains to distinguish his ñproduction-of-nature thesisò from social 
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mulation, but equally a subjective project of world power; and 3) a 
world-historical process and project of reordering of the totality of 
the nature-society dialectic, such that one ecological moment is 

internalised qua human labor power (reclassified as ñsocialò) and 
another is externalised through the progressive subsumption of the 

rest of nature as a ñfree gift,ò to use Marxôs well-turned (and em-
phatically critical) phrase (1967, III: 745). The production of na-
ture, in other words, does not represent a phenomenal form, but is 

rather constitutive of capitalismôs inner logic ï the contradiction 
between monetary value and use-value, between nature as labor 

power and nature as resource, between competition for endless 
gain and cooperation for necessary survival.  
 Why Marxôs value theory? Is this not an anti-ecological formu-

lation that explicitly denies natureôs contribution to capitalist de-
velopment?20 Allow me to interweave two responses, one from the 

perspective of capital, another from the history of capitalism. We 
can begin by clarifying that value, in Marxôs hands, represents a 
historically-specific form of wealth ï whose ñoriginal sourcesò are 

land and labor (Marx, 1976: 638). Taking shape during the long 
transition to capitalism, here was a form of wealth that pivoted on 

endless commodification. During this era, a most peculiar valua-
tion emerged, one centered on the activity of that ñvalue forming 
substance,ò human labor power (Marx, 1976: 129). This crystalli-

zation of value as socially necessary labour time ï the average so-
cial labour time embodied in any given commodity ï ill uminates a 

crucial, ever-widening disjuncture in the history of the modern 
world, between value and the use-value, the ñphysical bodyò of the 
commodity itself (Marx, 1976: 126). In a system such as capital-

ism, driven towards endless accumulation through the surreal 
compulsions of ceaseless competition, there unfolds a widening 

gap between the accumulation of value and the socio-ecological 
relations that enable such accumulation.  
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 If ñland productivityò was given primacy in pre-capitalist civi-
lisations, ñlabor productivityò became the chosen metric of wealth 
in the capitalist era. It is a simple, and simplifying, logic. More and 

more extra-human nature attaches to every quantum of socially 
necessary labor time. Fewer people produce more stuff. Land is 

sacrificed on the altar of labor productivity. Indeed, a centerpiece 
of green consciousness since the 1970s is the recognition of (so-
called) ñindustrialò agricultureôs colossal energy and nutritional 

inefficiency; a recognition amplified by recent research on ethanol 
(Pimentel, et al., 1973, 2009; Perelman, 1977; Nellemann, et al., 

2009; Tilman, et al., 2002; Fargione, et al., 2007). A single kilo-
gram of asparagus consumes 73 kilograms of energy in making the 
trip from Chile to New York (Friedmann, 2004: 8). But the flip 

side of energy inefficiency was a greater than eight fold increase in 
the labor productivity of advanced capitalist agriculture between 

1945 and the mid-1980s (Bairoch, 1989). What the more-or- less 
conventional green critique is unable to illuminate is how this co-
lossal inefficiency is not merely an output of the system, but con-

stitutive of it. For this peculiar valuation of wealth as abstract so-
cial labor ï labor productivity ï favors socio-ecological develop-

ments that reward the rapid exhaustion of nature (including human 
nature), so long as external supplies can be secured.  
 We can glimpse the emergence of this peculiar valuation from 

the earliest moments of the transition to capitalism, during Brau-
delôs ñlongò sixteenth century (1450-1648). The genius of early 

capitalismôs ñcommodity frontierò strategy was to raise labor 
productivity by treating uncapitalised nature as a substitute for 
machinery.21 At every turn, land (forests, silver veins, fertile soils) 

was organized by empires, planters, seigneurs, yeoman farmers 
and many others, as a force of production in servitude to the com-

modity form, as a mechanism for maximizing the productivity of 
labor. It was precisely the emergence of this value relation ï driv-
ing a growing disjuncture between monetary accumulation on the 
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 The ñnatural fertility of the soil can act like an increase of fixed capitalò 

(Marx, 1973: 748). 

basis of abstract social labor on the one hand, and the ñphysical 
bodyò of the growing mass of commodities on the other ï that ex-
plains an extraordinary shift in the production of nature after 1450.  

 Civilisations before capitalism transformed landscapes on a 
large scale: feudal Europe, the Greek city-states, the Romans, suc-

cessive Chinese empires, the Sumerians, and many more. In every 
instance, there were vital clusters of commercial activity and 
commodity production that were often quite important in such epi-

sodes of transformation. What changed after 1450 were the rele-
vant units of time and space. Premodern civilisations transformed 

regions over the span of centuries. Capitalism transformed region-
al landscapes in mere decades, and through the capacities of mone-
tary capital to command and indeed to produce space, there 

emerged a fundamentally globalising mode of producing wealth, 
nature, and power centered on the commodity form. Sugar produc-

tion moved, in roughly half-century cycles, across the Atlantic 
world after 1450, from Madeira to São Tomé, enclosing in succes-
sive turns Pernambuco, Bahia, Barbados, and thence the wider Ca-

ribbean. Silver mining flowered in central Europe, moving res-
tlessly from one site to another (Freiberg to Jáchymov), then relo-

cated through the alchemies of imperial power and finance capital 
to Potosí, half a world away, only to give way in turn to the great 
silver mines Zacatecas and Guanajuato in the eighteenth century. 

Commodity frontiers premised on forest products, on fish, on iron 
and copper, on cereals and flax, moved with the same socio-spatial 

rhythm (although as dance, not lockstep), occupying, producing, 
and exhausting in serialised fashion the ecological formations of 
the North Atlantic, from the shores of Newfoundland to southern 

Norway to the banks of the Vistula and the foothills of the Urals 
(Moore, forthcoming a, b). And far from the facile representation 

of early capitalism as technologically or socially inert, every 
movement of global occupation and transformation signaled a new 
phase of social organisation, technical deployment, and landscape 

discipline. Never before had any ecological regime qua mode of 
production moved so fast, so far. Something decisive had changed. 
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 To call that ñsomethingò nature-society relations would merely 
restate the very problem we seek to answer. This is the problem 
that confronts recent Marxist approaches to peak oil. It is excee-

dingly difficult to  argue convincingly for the world-historical cen-
trality of an energy source in the capitalist era without locating the 

production of energy within the central dynamics of accumulation. 
One does not need historical materialism to understand that coal, 
then oil, enhanced the productivity of labor and the mobility of 

capital.22 But if we can accept, even provisionally, that value 
theory identifies a ñdeep structureò of historical capitalism that 

gives priority to labor productivity and mobilizes extra-human na-
ture without regard for the socio-ecological conditions of its re-
production, we have more than a simple restatement of the prob-

lem. We have an interpretation of capitalism premised on a fun-
damental disequilibrium in the (value) relation of nature and socie-

ty that makes the system. If we, moreover, follow Marx and identi-
fy the external vent (the frontier) as central ï recall how he moves 
in successive chapters at the end of Capital, from the ñconquestò 

of the national ñhome marketò to the ñcommercial warsé which 
[have] the globe as its battlefield,ò to the ñgrowth of the interna-

tional character of the capitalist regimeò and its mounting systemic 
contradictions (1976: 913, 915, 929) ï then we may begin to see 
the successive resolutions of the disequilibrating tendency as es-

sentially finite. And yet, let us be clear, such a formulation 
ñimpl[ies] the possibility of crises, though no more than the possi-

bilityò (Marx, 1976: 209). To realise this possibility, one must 
move from the logic of capital to the history of capitalism.  
 It would be mystifying to say that the limits of capitalism are 

ultimately determined by the biosphere itself, although in an ab-
stract sense this is true. More to the point, the possibilities for 

overcoming the socio-ecological antagonism inscribed in the value 
form itself are determined by capitalism as a system, that web of 
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relations interconnecting the accumulation of value and the socio-
ecological relations that variously enable and limit the endless ac-
cumulation of capital. Most fundamental, the historical conditions 

through which a series of ecological revolutions have been realised 
ï each yielding a quantum leap in the mass of ñphysical bodiesò 

available for commodity production ï may be understood as essen-
tially non-substitutable, or at best, substitutable only within very 
definite limits. Capitalism has moved from peat and charcoal to 

coal to oil, from the breadbaskets of the Vistula, southern England, 
the American Midwest, from labor frontiers in Europe and Africa, 

Latin America, and South and East Asia. These are not repeatable 
events. Substitutability does not unfold through infinite time and 
space. 

 Here is a decisive methodological choice indeed. Marxôs con-
ception of value seems to offer a useful way to cut through the 

mass of appearances and to discern not merely the patterned 
movement of nature-society relations, but the logic animating the 
emergence  and evolution of those patterns. I have called this me-

thod eductive because we are locating value as a ñgravitational 
center,ò to borrow Shaikhôs nicely turned phrase (2004). The pat-

terns themselves move at once in quasi- linear and contingent fa-
shion.  Premised on the dialectical antagonism of monetary accu-
mulation (ñinto which all commodities dissolve themselvesò) and 

material transformation in commodity production (where  money 
ñdissolves itself into all commoditiesò),23 and a recognition of cap-

ital accumulation as both objective process and subjective project, 
Marxôs value theory offers a most promising point of departure for 
comprehending the inner connections between accumulation, bio-

physical change, and modernity as a whole.  
 Upon this analytical terrain ï between the theory of capital and 

the history of capitalism ï we find an extraordinarily productive 
tension. It is a tension that we can explore by building upon, and 
pushing the limits of, the theory of metabolic rift, arguably the 

most dynamic perspective in critical environmental studies today. 
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In Fosterôs original formulation (1999, 2000), capitalism is dialec-
tically bound to an epochal shift in the town-country division of 
labor ï Marxôs ñurbanisation of the countrysideò (1973: 479). In 

this reading, the separation of the direct producers from the means 
of production ï and the progressive liquidation of seigneurial 

power in the countryside ï implies a new geography of wealth and 
power. The emergent disciplines of the law of value directed all 
manner of biophysical wealth ï laboring bodies and the cheap food 

to nourish them, above all ï towards urban spaces. In the transition 
to capitalism, the rift  appeared as these ñoriginal sourcesò of 

wealth were largely produced in agrarian spaces, but increasingly 
consumed in urban spaces. Absent a systemic mechanism to en-
courage the recycling of urban- industrial wastes to the countryside 

ï as was the case, for instance, with the ñnight soilò traffic of Late 
Imperial China or Tokugawa Japan (Xue, 2005) ï historical capi-

talism produces a specifiable tendency towards nutrient depletion 
in the countryside, and pollution in the cities. The secular trend 
towards escalating biophysical exhaustion and pollution ï Fosterôs 

ñabsolute general law of environmental degradationò (1992) ï has 
been punctuated by a ñseries of successive, historical breaks in nu-

trient cyclingò(1999: 399; also Moore, 2000). Highlighting the rise 
of ñindustrial agricultureò after World War II, followed by the 
emergence of large-scale feedlots and the global feedstock sourc-

ing in recent decades, Foster and his colleagues have illuminated 
the constitutive relations between capitalism, its geographical pat-

terns (the metabolic rift), and the systemôs immanent tendency to-
wards biophysical degradation (Foster and Magdoff, 1998). 
 In my reading, the central contribution of the metabolic rift 

perspective is to locate socio-ecological contradictions internal to 
the development of capitalism. But the conceptualisation follows a 

different road than OôConnorôs theory of the second contradiction, 
which we will consider momentarily (1998). The distinctive ex-
planatory power of the metabolic rift rests on three crucial connec-

tions: 1) primitive accumulation imposes value relations on the 
countryside, compelling rising labor productivity in primary pro-

duction, and establishing the conditions for geometrically rising 

throughput relative to labor ï there is no capitalist metabolic rift 
without agricultural revolution; 2) the subsequent generalization of 
value relations, implying a powerful contradiction between the 

ñnatural distinctivenessò of commodities and their ñeconomic 
equivalence,ò24 presupposes and indeed necessitates the progres-

sive urbanisation of the countryside; and 3) the tension between 
the country and the city is therefore central, not simply as empiri-
cal fact, but as the geographical pivot, of value accumulation, me-

diating biophysical flows from farm to factory through the built 
environments of the circuit of capital. In this view, ñtown and 

country,ò no less than ñbourgeois and proletarian,ò emerges as a 
relational expression of the underlying  contradiction between val-
ue and use-value in historical capitalism. 

 My objection is not that the theory of metabolic rift has gone 
too far, but rather that it has not gone far enough. There is, it 

seems to me, a rift within the metabolic rift perspective, one 
movement holding fast to a nature-society divide, another seeking 
to transcend the underlying Cartesianism of modern social 

thought. In the first place, we can identify a tendency to move 
away from the centrality of the town-country dialectic in Marx and 

Engelsô understanding of capitalism (esp. 1970), and in Marxôs 
thinking about the emergence of an ñirreparable rift in the interde-
pendent process of social metabolismò (1981: 949). Thus do we 

see the metabolic rift as a description of how capitalism ñdisrupts 
the exchange between social systems and natural systemsò (York, 

2007; also Mancus, 2007: 277; Clausen and Clark, 2005; Clark 
and York, 2005a). In Clark and Yorkôs hands, the town-country 
dialectic appears as a ñparticular geographical manifestation of the 

metabolic rift,ò which may be dissolved into the latterôs ñgeneral 
propertiesò (2005a: 400, 391, emphasis added). From these con-

ceptions, capitalism becomes a socially-constituted ñsubject,ò that 
creates an exogenous ñcrisis of ecological sustainabilityò through 
the ñdisruptionò of ñnatural cyclesò (Foster, 2001: 473; Clark and 

York, 2005a: 406; Clark and York, 2005b). The social logic of this 
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ecological crisis tendency is found in an uneasy pastiche of Marx-
ist and neoclassical political economy, with pride of place given to 
the neoclassical logic of the ñJevons Paradoxò: technological in-

novation drives down unit prices for inputs, thereby widening the 
sphere input consumption and  amplifying resource exhaustion 

(Foster, 2000; Jevons, 1865, 2001; Clark and York, 2008). It is a 
perspective that locates accumulation crisis in one sphere and the 
ñcrisis of the earthò in another (Foster, 2009, 1997; Burkett, 1999, 

2003a, 2005; Foster and Magdoff, 2009). There is a relation be-
tween the two, but one that strikes me as rather more Cartesian 

than dialectical.25 
 Such Cartesianism is, however, only one tendency. Indeed, the 
dialectic method has been central to the metabolic rift project. 

While I am less convinced than Clark and York in their certitude 
that such a thing as ñsocietyò exists, they are assuredly correct in 

arguing that, ñwhile social history cannot be reduced to natural 
history, it is a part of itò (2005b: 21). The crucial question posed 
by our shared commitment to a dialectical method is this: How is 

the metabolic rift ñdirectly given in the concept of capital itselfò 
(Marx, 1973, 408)?  

 Surely part of the answer is directly given in Fosterôs reading 
of Marx himself. In this interpretation, Marxôs critique of capital-
ism emphasized how ñbourgeois societyôs. . . domination of hu-

manityò rested on its ñdomination of the earth,ò especially in the 
form of large-scale landed property (2000: 74). The endless accu-

mulation of capital is, in other words, the endless conquest of the 
earth. But rather than corral accumulation crisis in one pen, and 
biospheric crisis in another, might we instead begin from the rela-

tions the connect the two? I am therefore concerned that the par-
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 Clark and York, for instance, argue for a Cartesian feedback-loop approach: 

ñthe metabolic approach [addresses] both sides of the dialectic between society 

and nature, considering the processes that take place in each realm, as well as 

examining how these positions interact and transform each otherò (2005: 396, 

emphases added). Notice the emphasis on the interaction of positions rather than 

upon the generative qualities of a contradictory relation, that gives rise to these 

positions.  

ticular distillation of the metabolic rift into ñgeneral propertiesò 
loses sight of the whole as a ñrich totality of many determinations 
and relationsò (Marx, 1973: 100). For Clark and York, in their 

groundbreaking exploration of capitalismôs enclosure of the at-
mosphere (2005a), the town-country dialectic becomes a particu-

larity dissolved into a general whole. This marks a retreat from the 
geographical promise of the metabolic rift perspective. In substi-
tuting a contradiction between ñsocietyò and ñnatureò exogenous 

to the spatiality of society and nature (town and country), they 
produce a crisis theory that is, quite literally, ñlost in space.ò 

Where Clark and York see the relations of town and country as 
empirical facts, would it not be more fruitful to see town and coun-
try as one of several decisive internal relations ñdirectly given in 

the concept of capital itselfò? 
 So when I argue that the metabolic rift has not gone far 

enough, I am suggesting that the ecological contradiction (as oi-
keios) goes much deeper than even Foster, Clark, and York have 
acknowledged. For instance, Clark and York argue that the ñvalue 

of oil has nothing to do with nature or natural cyclesò (2005a: 
408). If we look deeper, however, we can see that such a view 

rests on the (Cartesian) re-coding of human labor power as ñso-
cial.ò But is not human labor power eminently socio-ecological 
(Harvey, 1998)? The intergenerational (re)production of labor 

power is itself a ñnatural cycleò whose socialised flows are regis-
tered in the determination of socially necessary labor time (Sec-

combe, 1982). From biorhythms to bioaccumulation, on closer in-
spection we find it challenging indeed to determine the boundaries 
of the allegedly social and the seemingly natural.  

 Within the metabolic rift perspective, Burkett has gone farthest 
rooting the analysis in the theory of value (1999). Demonstrating 

that Marxôs theory of value is unthinkable in the absence of the 
contradiction between the ñnatural distinctivenessò and ñeconomic 
equivalenceò that constitutes the commodity form, Burkett points 

strongly towards a new synthesis of the metabolic rift. The stum-
bling block in moving towards such a synthesis appears, however, 

in an overemphasis on the theory of capital, at the expense of the 
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history of capitalism. Burkett therefore inverts Clark and Yorkôs 
overemphasis on the historical approach to capitalism, at the ex-
pense of the logic of capital. Just as it unclear how the circuit of 

capital links up with actually existing technological and environ-
mental change in Clark and Yorkôs account, it is unclear how Bur-

kettôs now-classic ñred-greenò accounting of Marxôs theory of cap-
ital translates into the history of capitalism. The challenges con-
fronting the theory of metabolic rift therefore represent a particular 

instanciation of the broader problem of translating ñgreenò social 
theory into a ñgreenò theory of social change.   

 Extending the key insights of the metabolic rift perspective, we 
might posit the accumulation of capital, in its manifold relations 
with actually existing socio-ecological complexes, as an ecological 

crisis-generating, and crisis-attenuating, formation. If there are 
many possible forms of ñecological crisisò in the modern world, 

the relations underpinning these forms are found in a many-
layered process through which the dynamics of accumulation link 
up with the nature-society relations that are valueôs point of depar-

ture, and point of return. Here the essential limits of expansion are 
ñexternalò only in a highly abstract sense. Rather, the guiding 

thread on offer opens up an analysis of these limits as internally 
constituted by the contradictions of nature and society that capital-
ism makes, propelled by the inner contradiction of the value form, 

between value and use-value, between the commodity in ñgeneralò 
and the commodity in ñparticularò (Marx, 1973: 141). Whereas the 

former moment (in general) presumes limitless expansion, the lat-
ter (ñin realityò) drives the contradiction to a series of crises on an 
ever-ñhigher scale,ò combining the ñhighest development of pro-

ductive powerò with the ñmost straitened exhaustionò of human 
and extra-human nature (Marx, 1973: 750). From this standpoint, 

we may begin to puncture the myths of substitutability , and pose 
new questions about how the accumulation of capital over the lon-
gue durée has been a spectacular moment of temporal deferment, 

one realised through the widening and deepening of capitalôs he-
gemony.  

 The classic debate over this temporal deferment (it has contin-
ued ever since) was sparked by Luxemburgôs famous argument 
that capitalism could not survive on the basis of internal consump-

tion alone. (Let us be mindful, that in her scheme even much of the 
early 20th century German market was ñexternal.ò) Whatever diffi-

culties may arise in her treatment of expanded reproduction and 
the realisation of values, my sense is that Luxemburgôs enduring 
contribution lies in her historical account of capitalôs incessant 

drive to expand frontiers for a much different kind of consumption 
ï not consumer goods, but producer inputs, not least labor power 

(1968: 361-362). Within mature capitalism, ñthe natural propaga-
tion of the workers and the requirements of accumulating capitalò 
invariably entered into a dynamic contradiction that propelled the 

ñincessant transition to capitalismò towards non- and semi-
capitalist zones, including those within early 20th century Europe 

(Luxemburg, 1968: 361-362). On the matter of natural resources, 
Luxemburg is even more emphatic. Cost-cutting in the extraction 
and production of the ñelements of constant capitalò has compelled 

the ñunrestricted utilisation of all substances and facilities afforded 
by natureò (1968: 347). If capitalist production (strictly defined) 

were somehow to be rendered: 
 

dependent exclusively on elements of production obtaina-

ble with [the] narrow limits [of the temperate zones], its 
present level and indeed its development in general would 

have been impossible. From the very beginning, the forms 
and laws of capitalist production aim to comprise the entire 
globe as a store of productive forces. Capital, impelled to 

appropriate productive forces for purposes of exploitation, 
ransacks the whole globe, it procures its means of produc-

tion from all corners of the earth, seizing them, if necessary 
by force, from all levels of civilization and from all forms 
of society. The problem of the material elements of capital-

ist accumulation, far from being solved by the material 
form of the surplus value that has been produced, takes on 

quite a different aspect. It becomes necessary for capital 
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progressively to dispose ever more fully of the whole 
globe, to acquire an unlimited choice of means of produc-
tion, with regard to both quality and quantity, so as to find 

productive employment for the surplus value it has rea-
lised... The process of accumulation, elastic and spasmodic 

as it is, requires inevitably free access to ever new areas of 
raw materials (1968: 358, emphasis added). 
 

 What, then, of ecological crisis? Let me offer a simple state-
ment that I will take as my guiding thread. Historical capitalism 

does not create ecological crises so much as it has been created 
through them. It is the relation between social power and biophys-
ical process that has given rise to such crises. (Keeping in mind 

that the symbolic distinction itself becomes possible only through 
the forcible separation of the direct producers from the means of 

production; that the ñtwo culturesò devoted to the study of nature 
and society drip with blood and dirt neither less nor more than our 
language of bourgeois and proletarian.)  

 Of these ecological crises, two great forms can be readily ob-
served ï epochal and developmental ecological crises. We may 

briefly consider these in turn. First, capitalism, from its origins in 
the ñlongò sixteenth century, emerged out of an epochal ecological 
crisis (Moore, 2007). This was the crisis of the long fourteenth 

century, which marked the end of European feudalism. Far from 
an ecological crisis narrowly conceived, the late medieval transi-

tion was a multivariate crisis in which the nature-society relation 
played a pivotal role. Ecological crisis, in this formulation, was not 
so much a cluster of consequences (demographic collapse, soil ex-

haustion) as constitutive of the eraôs manifold crises ï of states, of 
class structures, of markets.  

 Second, since the long sixteenth century, capitalism has devel-
oped through successive developmental ecological crises. That is 
to say, the world capitalist system has developed through the cyc-

lical emergence of ecological crises, not in spite of them. Every 
great wave of capitalist development has emerged through a new 

crystallization of nature-society relations, stabilized after some pe-

riod of turbulence and conflict. Oil, for instance, emerged as the 
fossilized pivot of the systemôs energy regime only after two world 
wars and a mighty world depression.  

 How we periodize capitalism has everything to do with how 
we understand the system, and shapes how we analyze the present 

conjuncture of possibilities and constraints. Of these latter, surely 
the apparent ecological moment looms large, as we confront a se-
ries of challenges that reads like a page torn from the Book of Re-

velations: global warming (Monbiot, 2006), species extinction 
(Leakey and Lewin, 1995), peak oil (Heinberg, 2003; Foster, 

2008), water scarcity (Barlow, 2008; Pearce, 2006), unpredictable 
new disease vectors (D. Davis, 2007; M. Davis, 2006), and so 
forth. But the relations that underpin these trajectories are not at all 

apparent in this list; the construction of an ñecological crisisò dri-
ven by, but not constitutive of, capital accumulation hardly makes 

things better. Identifying a ñcrisis of the earthò may be reasonable 
point of departure, but it begs the question. If endless accumula-
tion is the strategic mediating relation of humans and the rest of 

nature, how do we know the crisis of the earth except through this 
relation?  

 The problem, for left ecology, is that our constructs of capital-
ism as a historical-geographical formation, and of its phases of de-
velopment, are scarcely rooted in the relations between social 

power and biophysical process. Instead, we tend to view todayôs 
biospheric challenges as consequences of capitalism ï rather than 

constitutive of the capitalist mode of production. This has not been 
the result of some ñPrometheanò blindness, as some critics of 
Marx would have it (Kolakowski, 1978, I: 412-414; Giddens, 

1981: 59-60). Rather, capitalism has been premised on a frag-
mented relation of nature, pivotal to its expanded reproduction: the 

internalization of nature qua human labor power (reclassified as 
ñsocialò) and the externalization of nature as ñfree gift,ò to use 
Marxôs well-turned (and emphatically critical) phrase. A periodi-

zation of capitalism premised on just one of these moments is ma-
nifestly insufficient to the tasks of the present conjuncture. The 

crucial question, as I see it, is this: How does the history of capital-
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ism look different from the standpoint of the nature-society dialec-
tic? In what ways might these differences lead us to (re)think capi-
talism in ways that inform our analysis of, and our political res-

ponses to, the present crisis? 
 

What on Earth is an Ecological Crisis? 
 
If we are indeed living through the midst of profound turning point 
in human affairs, then our central question becomes, What kind of 

turning point is this? An epochal ecological crisis? A developmen-
tal ecological crisis? Perhaps, even, a crisis of human civilisation 

as we have known it since the Neolithic Revolution?  
 In posing such questions, my intention is push the broadly con-
structionist perspective on nature-society relations onto the terrain 

of actually existing capitalism. The task immediately calls for a 
grasping of the deep structures connecting accumulation crisis and 

ecological crisis. If the alienation of nature and society has been 
de-stabilized in social theory (e.g. Braun and Castree, 1998; Dick-
ens, 1992; Redclift and Benton, 1994; Barry, 1999; Foster, 1999), 

social reductionism remains secure in its hegemony over the 
theory of social change. Here I refer to the categories bounding, 

and the analytical narratives emerging from, modernityôs ñmaster 
processesò (Tilly , 1984) ï commercialization, industrialization, 
demographic movements, social revolutions, development, colo-

nialism, financial expansions, geopolitics, the accumulation of 
capital.26  

 Perhaps most fruitful has been OôConnorôs notion of a ñsecond 
contradictionò (1998). OôConnorôs innovation was to attempt a 
synthesis of the capital-labor antagonism (a ñfirst contradictionò of 

overproduction) and the capital-nature antagonism (a ñsecond con-
tradictionò of underproduction). For OôConnor, rising costs issuing 

from the degradation of the conditions of production has, since the 
1970s, set in motion a dynamic that will fetter accumulation from 
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 A representative sampling of this literature includes: Anderson, 1974a, b; B. 

Moore, 1966; Skocpol, 1979; Wolf, 1982; Wallerstein, 1974; Tilly, 1990. 

the supply-side, reinforcing difficulties the system already faces in 
the realisation of surplus value through the sale of commodities. 
That is to say, OôConnor sought to uncover the nature-society rela-

tions inscribed in both movements ï overproduction and under-
production ï and to unearth the conditions through which the latter 

crisis tendency would assume primacy, at some point in the (not-
too-distant) future. What I wish to underscore is the effort to bring 
biophysical transformation into the theory of accumulation crisis. 

Whatever the pitfalls of OôConnorôs innovation, the act of bringing 
ñpolitical ecologyò and ñpolitical economyò together into a holistic 

theory of accumulation crisis is exactly the kind of theoretical in-
novation needed, if we are to come to grips with the specificities 
of ecological crisis today.  

 In this respect, I think we may re-read the great divide between 
accumulation crisis theory and ecological crisis theory in two of 

our greatest political economists ï John Bellamy Foster and David 
Harvey ï who are also amongst our leading theorists of nature-
society relations (inter alia, Foster, 1992, 1999, 2000, 2001, 2002, 

2009; Foster and Magdoff, 2009; Harvey, 1982, 1993, 1996, 2000, 
2003, 2005). Foster, perhaps best-known for the theory of meta-

bolic rift  (1999), is also heir to Baran and Sweezyôs monopoly 
capital theory. Baran and Sweezyôs great innovation was to argue 
that the increasingly centralization of capitals had qualitatively 

transformed the conditions of competition, such that the ñtendency 
of the surplus to riseò had displaced the tendency of the rate of 

profit to decline (1966). Foster has so far refrained, however, from 
explaining how the production of nature matters to this scheme.27 
 Harveyôs enduring contribution is the theory of spatial fix 

(1982), highlighting the irreducibly geographical character of cri-
sis formation and crisis resolution in metropolitan accumulation. 

And yet, the theory of spatial fix remains at some distance from 
the elegant simplicity of his argument that all social projects are 
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 But see Dowd, 1989. Clark and York, writ ing from a monopoly capital pers-

pective, emphasize the centrality of waste frontiers in capitalist development, 

without however specifying the specific contribution of monopoly capitalism 

(2005). 
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ecological projects and vice-versa (1993, 1996).28 What is the po-
litical ecology of the spatial fix, of time-space compression (1989), 
of the body as accumulation strategy (1998)? 

 How do we bring together these two mighty contributions, 
such that accumulation becomes a bundle of socio-ecological rela-

tions? Such that, to paraphrase Williams, we have mixed these two 
moments so deeply that the relation between them is always visi-
ble? 

 The landscape of crisis theory is treacherous ground. Crisis 
theories are fundamentally predictive enterprises. They build up 

and out from the analysis and experience of previous crises. At 
their best, they seek to discern the underlying forces that have not 
generated crisis, but will do so if they continue, all things being 

equal. OôConnor has seen the day of reckoning coming, but the 
second contradiction cannot tell us just when that day might arrive. 

Foster criticizes OôConnor on these grounds, acknowledging that 
rising costs from ecological degradation may have some purchase 
on regional developments, but that in itself, the theory of the 

second contradiction cannot account for the stagnation of the 
world-economy since the 1970s (2002). The global ecological cri-

sis threatens humanity but is not, Foster seems to be arguing, im-
plicated in the ripening of accumulation crisis. There are two log-
ics, related for sure, but largely in mechanical ways. If, however, 

accumulation crises unfold through the production of nature, Fos-
terôs critique may generate more heat than light. Foster rightly ob-

jects to any excessively narrow conception of biophysical crisis 
that derives its motive power from a narrow conception of accu-
mulation crisis. But this objection goes only so far. Deconstruction 

calls for reconstruction. What unifies the ñrich totalityò of accumu-
lation crisis and biophysical tipping points? If  OôConnorôs second 

contradiction tracks the emergence of a new crisis tendency within 
late capitalism ï or possibly, the reassertion of an older, underpro-
ductionist crisis tendency that ruled the roost during the formative 
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 It is however clear that this is the direction in which he moving, albeit cau-

tiously (Harvey, 2006).  

centuries of early capitalism (Moore, 2007) ï then one would ex-
pect the accumulation crises emerging from the second contradic-
tion to be slow in building, rapid and explosive in their detonation.  

 A theory of capitalism today that identifies the convergence of 
rapidly moving and explosive contradictions need not succumb to 

catastrophism. (A word that runs like red thread though Fosterôs 
work.) Harvey rightly observes that any perspective premised on 
ñthe view that environmental catastrophe is imminent is a sign of 

weaknessò (1998). But invoking catastrophe and theorizing crisis 
are distinct. Harvey is surely among our most powerful exponents 

of a relational ontology of nature-society relations and a 
groundbreaking theorist of accumulation crisis. And yet, in his re-
cent accounts of neoliberalism the connection between the two is 

unclear (2003, 2005). We are treated to a social reductionist narra-
tive that, however brilliant, leaves behind nature-society relations 

as an organizing principle. My point here is to underscore the 
enormity of the larger challenge, that of translating relational on-
tologies into narratives of modern world history. As I suggest in 

the conclusion to this essay, Harvey provides a big part of what is 
needed to meet this larger challenge. For in Harveyôs theory of 

spatial fix (1982), the initial flexibility, and acceleration, of turno-
ver time achieved through a ñbuilt environmentò favorable to capi-
tal in one era, becomes a fetter upon accumulation in the next. In 

this way, the remaking of nature-society relations, in successive 
eras, liberates accumulation only to imprison its ñfuture pathsò 

(1991). 
 If we can agree that civilisation is indeed living through an era 
of transition that will compel fundamental revisions in the organi-

zation of economic life, biophysical process, and social power, 
amongst the most pressing tasks is this. In order to understand the 

crisis today we need to understand the origins of these crisis ten-
dencies in their historical and geographical specificities. And I 
would say this is what is missing from these signal contributions to 

the political ecology of capitalism ï OôConnor, Foster, Harvey, 
and many others. While we have an ecologised theory of accumu-

lation crisis from OôConnor, there remains a lacuna, located in the 
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overemphasis on accumulation itself. For Marx, we may recall, 
thinking capitalism consisted of two dialectical movements. The 
first is the theory of capital, as we see in most of the first volume 

of Capital. The second is the history of capitalism, such as we see, 
quite early, in The German Ideology (Marx and Engels, 1970). It is 

no mere happenstance that Marx reordered the ñgeneral law of ca-
pitalist accumulationò (theory of capital) and the discussion of 
ñprimitive accumulationò (history of capitalism) into a single con-

cluding part of Capital, in the last edition (the French, 1882) he 
prepared before his death (Dunayevskaya, 1982). This dialectic, 

between an ecologised theory of accumulation crisis and a histori-
cal account of capitalismôs political ecology, has been scarcely ex-
plored in left ecology.   

 From this standpoint, what is needed is a theory that views the 
increasing centrality of value relations over the past five centuries 

as an ecological project. (That is, a project that transcends its so-
cial and biophysical moments.) Such a reconstruction of ecological 
crisis qua accumulation crisis would lay emphasis on the irreduci-

bly ecological constitution of ñvalueò itself (as process and 
project) ï its internalization of nature through labor power, and its 

externalization of nature through the treatment of nature as a ñfree 
gift.ò Value emerges in and through Braudelôs ñmarket economyò 
(1982), weaving together the ethereal valences of finance capital 

and the prosaic routines of everyday life in new world-historical 
crystallizations of power and profit, pivoting on the commodity. In 

this light, the surficially external relations of capitalism to nature 
are revealed as constitutive of new, profoundly restless, socio-
ecological configurations.  

 To illustrate, let us take the most powerful instanciation of ca-
pitalismôs Cartesian logic, the quantifying logic of finance capital. 

In ecohistorical perspective, the emergence of successive financial 
centers in the history of capitalism ï from the Amsterdam Bourse 
to the City of London to Wall Street ï becomes legible as the 

emergence of new modes of ecological transformation. The Ams-
terdam  Bourse as shaped and shaped by the transformation of the 

Vistula Basin and southern Norway (Moore, forthcoming, a, b); 

the City as constituted by, and constitutive of, the cash crop fron-
tier expansions of the 19th century (Cronon, 1991; Brockway, 
1978); Wall Street as inseparable from the Green Revolution ï in 

both core and periphery (Perkins, 1997). Whereas a social reduc-
tionist approach would view the financial centers as causal; and an 

ecological reductionist approach would begin from the conse-
quences of these financial webs, we might use both premises and 
look for a higher synthesis. This would reconstitute the history of 

capitalism, in this instance, as the crystallization of successive fi-
nancial-ecological complexes, through which one or another mo-

ment enters into a determinative position in the lifecourse of these 
complexes. Would it be possible to do the same, we might ask, for 
the grander movements of world accumulation over the past six 

centuries? 
 

 

Ecology & Accumulation Crisis: The Dialectic of 

Underproduction and Overproduction 
 
 We have become accustomed to thinking that crises in histori-
cal capitalism are overproduction crises. David Harvey, for in-
stance, identifies the 1840s as the occasion of the ñfirstò capitalist 

crisis (2003: 42). If this is so, overproduction crises are a very re-
cent development in the history of capitalism. In fact, the long his-

tory of capitalist transition,  from the 1450s to the early 19th cen-
tury, was one of recurrent underproduction crises ï that it is to say, 
the insufficient flow of food, energy, and materials relative to the 

demands of value production. Indeed, this is why Marx views the 
whole era as one of successive bursts of primitive accumulation 

(1976: Part 8), and why Byres, in the same spirit, views the Global 
South of the 1960s as wracked by ñunder-accumulationé, an in-
sufficiency of the means of productionò (2005: 86). 

 It is often forgotten that Marx offered a theory of underproduc-
tion alongside one of overproduction. So powerful is the sense that 

capitalismôs fundamental crisis tendency is overproduction, that 
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the decisive passage in the Penguin translation of the third volume 
of Capital (1981) reads ñoverproductionò when it should read 
ñunderproduction.ò29 What I wish to suggest is that capitalism may 

well be headed towards the reassertion of underproduction crises 
as the dominant crisis tendency. Let us, at any rate, hold this pos-

sibility as an open question. 
 Marxôs theory of underproduction crisis ï he calls it  a ñgeneral 
lawò of accumulation ï argues that ñthe rate of profit is inversely 

proportional to the value of the raw materialsò (1967, III: 111). 
(All things being equal.) And yet, the very dynamism of capitalist 

production leads the ñportion of constant capital that consists of 
fixed capitalé [to] run significantly ahead of the portion consist-
ing of organic raw materials, so that the demand for these raw ma-

terials grows more rapidly than their supplyò (ibid: 118-119). For 
Marx, the crucial dialectic consists of ñthe ñoverproductionò of 

machineryò on the one hand, and the ñunderproductionò of raw 
materials on the other (Marx, 1967, III: 119).30 Thus, an enduring 
priority of capitalism has been to drive down the cost of inputs 

while simultaneously expanding, in geometrical fashion, the ma-
terial volume of commodity production. Hence the centrality of the 

frontier. Not only has capital sustained itself on the basis on cheap 
inputs (the quantitative moment), but by revolutionizing the eco-
logical relations of production on a systemwide level (the qualita-

tive moment), it has mobilized a succession of ñgreat leaps for-
wardò in the relative ecological surplus. These great leaps forward 
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 ñThe more capitalist production is developed, bringing with it g reater means 

for a sudden and uninterrupted increase in the portion of constant capital that 

consists of machinery, etc., the greater is the relative overproduction of machi-

nery and other fixed capital, the more frequent the overproduction [sic] of plant 

and animal raw materials, and the more marked the previously described rise in 

their price and the corresponding reactionò (Marx, 1981: 214, emphasis added). 
30

 In this instance, I have stuck to convention and spoken of material inputs to 

production as ñraw materials.ò The category itself is part of the problem I am 

addressing. Young (1985) states the issue quite well: ñóRaw materialsô is a eu-

phemis m, because in the world of human beings no materials are truly raw. 

They are all ócookedô in some degree. There is simply no such thing for humans 

as ónature in the rawôò (1985). 

are perhaps most evident in the great energy transitions from peat 
and charcoal (1450-1830), to coal (1750s-1950s), to oil and natural 
gas (1870-present). These energy sources did not make capitalism 

so much as capitalism remade itself through their incorporation. 
To paraphrase Marx, coal is coal. It becomes fossil fuel ñonly in 

certain relationsò (1971: 28, emphasis added). 
 Now, it has been such an enduring challenge to drive down the 
cost of inputs because capitalism is not only a spatial system but 

also a temporal one ï the production of space and time are bound 
together. Capitalism not only accelerates the extraction of energy 

beyond the capacity of biophysical nature to regenerate. Through 
the escalation of control efforts, capitalism accelerates the evolu-
tion of biophysical nature itself ï pesticide resistance is in this re-

spect merely the tip of the proverbial iceberg. Over the long run, 
the tendency of market competition and geopolitical rivalry has 

increased the geographical reach of commodity-centered extrac-
tion. Sometimes this global reach has extended horizontally, across 
space, and at other times it has stretched vertically, to grasp the 

wealth of coal veins, oil fields, and aquifers. The same competitive 
logic that compels such ñwideningò of commodity relations also 

compels a powerful moment of ñdeepening.ò This movement re-
veals itself in rising capital intensity ï Marxôs rising organic com-
position of capital (1976, 1981) ï and this accelerates the extrac-

tion of ecological wealth beyond the capacity of nature to regene-
rate.31 More free gifts from nature could be absorbed into the body 

of capital only through the acceleration of this capital-metabolism 
itself. This was evident from the ñfirstò sixteenth century (c. 1452-
1557), as the sugar planting and silver mining commodity frontiers 

in the Atlantic Islands and Central Europe were exhausted, only to 
give rise to the Brazilian sugar and Andean silver revolutions of 
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 Perelman (1996: 73) goes so far as to argue that Marx deployed ñthe organic 

composition of capital as a code for scarcity, and that, in the back of Marxôs 

mind, scarcity was responsible for the falling rate of profit.ò Or perhaps it is 

better to say, partially responsible. 
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the ñsecondò sixteenth, century (c. 1545-1648) (Moore, 2003a, 
2003b, 2007).32  
 Re-reading Marx in this fashion may help us take one step fur-

ther Wallersteinôs longstanding argument about rising costs and 
accumulation crisis (2004). For Wallerstein, three movements in 

the history of capitalism have propelled a secular rise in the sys-
temwide costs of production: 1) the rising costs of labor power 
apace with proletarianization, as a growing share of world house-

holds come to depend on wage, relative to non-wage, remunera-
tion; 2) the rising costs of taxation, as democratization compels 

rising expenditures on education, health care, and other social pro-
grams; and 3) the rising costs of inputs, as the infinite expansion of 
capitalist production outstrips the finite qualities of biophysical 

nature (2004). How have these tendencies been constrained, even 
at times temporarily reversed, in the history of capitalism? Surely 

we can identify a series of interlinked responses in the most recent 
phases of capitalist development ï the reassertion of coercive-
intensive income redistribution from poor to rich (Klein, 2007; 

Duménil and Lévy, 2004; Harvey, 2005), the industrialization of 
the Global South (Amsden, 1990; Arrighi, Silver and Brewer, 

2003), the temporal deferments of financialization.  
 These responses, I want to suggest, are implicated in an under-
lying crisis tendency. On the one hand, competition drives capital-

ism to expand geographically, enabling capital to drive down the 
cost of inputs, and in so doing, to increase the rate of profit. On the 

other hand, competition compels individual capitals to innovate 
through rising capital intensity, such that relatively less labor and 
relatively more nature is embedded in every commodity. This ac-

celerates the uptake of first natures into a geometrically expansive 
production process, which intensifies the drive towards geographi-

cal expansion. In this fashion, the quasi- linear movement of ñtime-
space compressionò finds its dialectical counterpoint in the quasi-
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 The notion of a ñfirstò and ñsecondò sixteenth century is Braudelôs (1953). 

linear movement of ñtime-space appropriation,ò the reworking of 
external spaces through the imposition of capitalist time.33 
 At the level of the social economy, rising capital intensity ï 

Marxôs rising organic composition of capital ï places downward 
pressure on the general rate of profit. The operative assumption 

here is that aggregate profit, on balance, flows from aggregate sur-
plus value, with is generated and distributed unevenly (Marx, 
1976, 1981). Walker nutshells the underlying tendency with typi-

cal verve (1998): 
 

Why [do] profit rates fall? The argument is simple. It is be-
cause the numerator in the profit equation, surplus value, is 
outrun by the denominator, capital stock (both measured in 

annual terms)éThat is, too much capital stock builds up in 
factories and equipment around the world, pitting compa-

nies against each other in an ever-fiercer competitive brawl 
for markets. This holds prices down, leads commodity out-
put to outrun demand at prevailing prices, and/or lowers 

capacity utilization rates ï thereby lowering profit margins, 
leaving goods unsold, and running equipment at less effi-

cient levels.34  
 

If expansion across space (global conquest) represents one fix to 

the falling rate of profit; innovation through time (capital intensifi-
cation) represents the second.35 The first moment extends the net 

of energy-resource consumption ever more widely, driving down 
the costs of circulating capital (inputs); the second accomplishes 
the production of more commodities with fewer workers in less 

time, driving down the costs of variable capital (labor power). Nei-
ther can be amplified endlessly. Global space is not only relational, 
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 Hornborg, 2006: Harvey, 1989. 
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 A rather more rigorously exp licated, if less streamlined, version is on offer in 

Walker, 1999. 
35

 In the capitalist era, rising productivity is simply another way of saying that a 

rising material volume (in commodity form) is moving through the hands and 

minds of workers in the same span of time.  
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but asymptotic and finite from the standpoint of endless accumula-
tion. And although in theory, ñconstant capitalôs material volumeò 
may be augmented without limit (Marx, 1981: 317), the rate of 

exploitation operates within a much stickier field of power.  
 How does profitability revive? Marxists usually respond by 

emphasizing the role of crises in propelling creative destruction, 
through: 1) devaluing fixed capital (such as factory shutdowns), 
over the short-run;  2) increasing the rate of exploitation through 

technical innovation; and 3) increasing surplus value through wage 
freezes or reductions (Walker, 1999; Harvey, 1982).  

 There is, of course, enormous debate over the relation between 
accumulation crisis and the fall ing rate of profit.36 For the present 
argument, I would prefer to bracket these, and simply point to a 

fourth moment. This turns on circulating capital (inputs), but with 
important implications for variable capital as well. What I wish to 

underscore is that Marxôs ñmost important lawò (1973: 748) can be 
more fully grasped ï and its explanatory power radically extended 
ï by taking as a whole the contradictions between ñfirstò and 

ñsecondò nature (machinery relative to inputs) as well as those 
within second nature (constant relative to variable capital). Indeed, 

I am tempted to say that the crucial weakness in falling rate of 
profit arguments has not been the theory itself, but rather an over-
emphasis on the ñwrongò moment of constant capital ï on fixed 

rather than circulating capital. Could it be that since the 1830s, ca-
pitalismôs technological dynamism has forged agro-extractive 

complexes capable of outrunning the tendency towards the under-
production of inputs?37 If a sufficient mass of cheap energy and 
raw materials can be mobilised, the rising organic composition can 
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 Useful surveys can be found in Mandel (1981) and Choonara (2009). See the 

recent debate between Harman (2007) and Kincaid (2008).  
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 In the United States during the neoliberal era, energy expenditures declined 

from 13.7 to 7.2 percent of GDP between 1981 and 2000 (WUTA, 2004); the 

composite industrial mineral price index from about 130 to 100 between 1975 

and 2000 (Sullivan, et al., 2000); and generally (if unevenly) declining food 

expenditures as share of household income between 1980 and 2000 (Elitzak, 

1999). 

be attenuated ï especially if ñcapital savingò innovations run 
strongly alongside labor saving movements38 ï and the tendency 
towards a falling rate of profit, not only checked but (for a time) 

reversed.39  
 The same logic applies to variable capital. If a sufficient vo-

lume of cheap food can be supplied to workers ï and cheap foodôs 
biophysical costs externalised, for the time being ï the rate of sur-
plus value may be augmented in a manner roughly analogous to 

wage freezes and technical innovations. The most spectacular 
booms in the capitalist era have woven these two moments togeth-

er ï think of English industrialization with its heavy reliance on 
cheap energy (Welsh coal) and cheap calories (Jamaican sugar). 
While focusing on the first moment, in what follows, I will treat 

Marxôs ñprogressive tendencyò towards a ñgradual fall in the gen-
eral rate of profitò (1981: 318-319) as a historical proposition on 

the long-run relation between the overproduction of machinery and 
the underproduction of inputs. I am less concerned with a precise 
operationalization of this proposition at a sectoral or national level, 

and rather more with its utility for illuminating a decisive point of 
fracture in the longue durée movement of historical capitalism. My 

sense is that this latter approach will allow for a broader conceptu-
alization of cyclical crises in the modern world-ecology ï and a 
serious questioning of the possibly epochal character of the present 

crisis. 
 One may well object that underproductionist tendencies have 

been recurrently checked since the 1830s, that underproductionist 
crises have been swept into the dustbin of history by the competi-
tive-technical logic of capitalism.40 Thereôs a kernel of truth here. 

The ñgreat depressionò of the late 19th century is arguably the pa-
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 Between 1980 and 2005, ñrelative price of capital goods has declined by be-

tween 25 and 40%ò in the U.S. and Japan (BIS, 2006: 24). 
39

 Harvey, as if to prove the general point, views the ñreleaseò of cheap raw ma-

terials  as ñjust as importantò as other strategies in reviving accumulation, but 

proceeds to give short-shrift to the subject in his recent analyses of neoliberal 

ism (2003: 150, 139;  2005). 
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 See, inter alia, Buck, 2007; Burkett, 2005; Vlachou, 2002. 
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radigmatic example. World prices for raw materials imported by 
Britain began to rise sharply during the 1860s and ó70s, at the very 
moment of its peak industrial supremacy (Hobsbawm, 1975; Ros-

tow, 1938; Mandel, 1975). The inflationary moment was, as we 
know, quickly turned inside-out, as world market prices generally 

declined quite sharply (Landes, 1969). At the same time, an infla-
tionary undercurrent was at play. The late 19th century was indeed 
characterized by the episodic and uneven moments of underpro-

duction in such key raw materials sectors as cotton, indigo, rubber, 
palm oil, copper, nickel, lead, tin, jute, and sisal (Headrick, 1996; 

Mandel, 1975; Brockway, 1979; Barraclough, 1967; Bukharin, 
1915; Magdoff, 1969: 30-40). These inflationary undercurrents 
were set in motion by the rise of new industrial powers, Germany 

and the United States above all. They were amplified further still 
by the qualitative shifts inscribed in the ñsecondò industrial revolu-

tion, premised on oil and petrochemicals, the auto, steel, and elec-
trical industries, and the first synthetic plastics (Barraclough, 1967: 
45-63).  

 The underproductionist tendency was therefore checked but 
not abolished by the second industrial revolution. The tendency 

within the inner contradiction between value accumulation and the 
production of inputs was intensified, insofar as we restrict our at-
tention to the new industrializers. The contradiction was resolved 

through the dialectic of productivity and plunder characteristic of 
capitalismôs successive global ecological fixes: 1) the radical en-

largement of the geographical arena; and 2) the ñmassive penetra-
tion of capital into the production of raw materialsò (Mandel, 
1975: 61). There is no question that steam power augmented the 

capacities of capitalist agencies to transform space ï as a relatively 
modest amount of capital mobilised a relatively vast energy sur-

plus ï and therefore extended the hegemony of capital to new 
frontiers faster than the overproduction of machinery could ex-
haust extant reservoirs of resources and labor power.41 At the 
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 This is much different from saying that ñcoal transformed the worldò 

(McNeill, 2008; from a Marxist optic, Huber 2008).  

dawn of the long 20th century, Malaysian rubber and tin, Chilean 
nitrates, Australian copper and gold, Canadian nickel, all entered 
the world-historical stage as key moments in an ecological revolu-

tion that was ñfar quicker, far more prodigious in its results, far 
more revolutionary in its effects on peopleôs lives and outlooksò 

than anything known before in the history of capitalism (Barrac-
lough, 1967: 44). What I wish to underscore is that the delivery of 
crucial ecological surpluses was achieved through the combined 

movement of capital- intensive and labor- intensive processes. 
State-of-the-art Canadian nickel smelters were of a piece with Ma-

laysiaôs tin sector, where nearly a quarter-million Chinese miners 
ñequipped with little more than shovels and simple pumpsò fed the 
growing appetites of the new industrializers (Huff, 2007: i131.). 

One neednôt take a resource-determinist view of the ñnew impe-
rialismò of the 19th century to understand that the reorganization of 

world-ecology ï at times coercive- intensive, at times capital-
intensive ï was central to the trajectory of power and progress in 
the long century that followed.    

 From the standpoint of world accumulation, the challenge has 
been to strike the right balance between regularizing supply 

(which is always rising) and making those supplies cheap enough 
to permit expanded accumulation. Rising capital intensity tends to 
regularize supply but does so by accelerating the place-specific 

exhaustion of profitability (see Figure I).42 Capitalism has been 
remarkably adept at finding ways to overcome the basic tendency. 

Through capital intensification and innovation, capitalist agencies 
have found ways to make more out of less in the short- to middle-
run. More out of less, however, is not something for nothing. The 

counter movement to the underlying tendency of input underpro-
duction has therefore been a frontier movement. From the 16th cen-

tury, the appropriation of biophysically rich frontiers combined 
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with cheap labor and sufficiently mobile capital has periodically  
resolved, for a time, the underlying contradiction.    
 These periodic resolutions, underpinning successive waves of 

world accumulation, have been realised through varying combina-
tions of the global ecological fix ï 1) the coercive- intensive impo-

sition of territorial systems and property-relations that either ap-
propriates directly ecological surpluses (in their human and extra-
human dimensions), or indirectly, by compelling producers to ñsell 

to surviveò under conditions of competition in the world market; 
and 2) the capital- intensive restructuring of agricultural and extrac-

tive sectors on the basis of the rising organic composition of capi-
tal. If one part of this twin-process falters, the whole edifice 
erodes, calling forth the need for additional stimuli.  

 
Figure I, Capitalising Nature: The Temporal Logic  
 

 

Source: Gowdy & Juliá (2007).  

 
 This outward movement looms large today. Where will the 
next phase of capitalism find comparable reservoirs of uncapita-

lised nature? In the next section, we will chart neoliberalismôs as-
cent and unfolding crisis from this standpoint. Let us note for the 

moment the unusual expansiveness of neoliberalismôs appropria-
tions, captured in a long series of phrases now part of the everyday 
parlance of critical scholars: ñaccumulation by dispossessionò 

(Harvey, 2003), ñbiopiracyò and the new ñenclosuresò (Shiva), 
ñdisaster capitalismò (Klein, 2007), a new ñscramble for Africaò 

(Watts, 2006), resurgent ñresource warsò (Klare, 2001), and many 
more. By this we understand neoliberalism as a phase of capital-
ism premised on taking, first, and making, second. My suggestion 

is that this is an epochal shift in the history of capitalism that ex-
presses the (asymptotic) exhaustion of frontiers, and the promise 

of renewed accumulation offered ï and delivered ï over the past 
five centuries.  
 

 Capitalôs great need is for low-cost energy, food, and raw ma-
terials. The response to this imperative has been endless geograph-

ical expansion and endless innovation. They are not independent, I 
wish to argue. They are in fact so closely connected that the tech-
nical fixes of capitalism have always been intertwined with move-

ments of global expansion. This is what I have called the pairing of 
plunder and productivity in world accumulation. The pattern that 

we can observe can be reduced to a two phase process: 1) skim-
ming the most easily-won surpluses, such as Amazonian rubber 
tapping prior to Malaysiaôs plantation revolution in the early 20th 

century (Brockway, 1979; Tucker, 2000); and 2) reorganizing a 
widening sphere of world nature on an increasingly capitalist ba-

sis, such as the progressive rationalization of forest-product indus-
tries worldwide since end of the 19th century (Rajala, 1998; Pelu-
so, 1992). But it would be a mistake to see this simply as a logical-

historical succession. The capitalisation of nature that characteriz-
es this second phase issues short-run windfalls, to be sure. It is an 

eminently modern variant of the ñyield honeymoonò that early 
modern planters enjoyed when their slaves planted Eurasian cane 
on New World soils. The concert of favorable biophysical condi-

tions with cutting edge agronomy issues yield bursts that invaria-
bly turn bust over the course of 50-75 years. (Perhaps more quick-

ly in late capitalism.) Thus, the very ecological innovations that 
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create yield booms invariably undermine supply conditions over 
the middle-run. From the standpoint of the oikeios, the contradic-
tions are unified, while their expressions diverge, comprising ñso-

cialò transformations in, say, the agro-food regime no less than 
ñbiophysicalò feedbacks in weed control.  As these contradictions 

unfold in ways that limit accumulation, the search for new fron-
tiers reappears with savage power. If frontiers are unavailable, fe-
rocious acts of redistribution are visited upon those populations 

least able to offer effective resistance ï from poor to rich, or from 
agriculture to industry (as in Soviet collectivisation). Indeed, the 

long environmental history of capitalism may be read as a cease-
less effort to move back to the first (skimming) phase whenever 
possible.  

 The implication of Marxôs underproduction crisis theory is 
this. The rising organic composition of capital, as we have seen, 

drives a contradiction between the overproduction of machinery 
and the underproduction of inputs. But rising capital intensity in 
the technical division of labor enters into dialectical tension with a 

distinctive, if broadly homologous, process within the social divi-
sion of labor. This process is the rising capitalised composition of 

world nature. Capital is compelled to capitalise an ever-growing 
share of world nature, whose ñfree giftsò can only be enjoyed to 
the extent that they remain uncommodified. The ñcoercive laws of 

competitionò drive capital to remake the rest of nature according to 
the temporal logic of ñsocially-necessary turnover time,ò a far cry 

from the reproduction time of forests and fields, not to mention 
mines, oilfields, and aquifers.43 In order to keep this ecological 
face of socially-necessary turnover time from getting out of con-

trol, and radically undermining the conditions of production (e.g. 
resource exhaustion) or the conditions of profitability (rising capi-
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 Marx, 1976: 44; Harvey, 2001: 327. ñMarx was not necessarily wrong to pri-

oritize t ime over space. The aim and objective of those engaged in the circula-

tion of capital must be, after all, to command surplus labour time and convert it 

into profit within the socially-necessary turnover time. From the standpoint of 

the circulation of cap ital therefore, space appears in the first instance as a mere 

inconvenience, a barrier to be overcomeô (Harvey, 2001: 327). 

tal intensity), the system has historically extended the sphere of 
capitalised nature in recurrent, great bursts of global expansion ï 
hence, every great era of capitalist development seems to be ac-

companied by a ñnewò imperialism. There is, then, a tension be-
tween that quantum of socio-ecological relations dependent on the 

circulation of capital, and that which remains within the gravita-
tional pull of accumulation, but whose reproduction is not yet 
capital-dependent.  

 There is a clear homology with Marxôs relation of the active 
and latent strata of the reserve army of labor. It is, in my reading, a 

theory of capitalôs tendency to drive human nature beyond its lim-
its ï to turn ñblood into capitalò (1976: 382) ï that is based on the 
systemôs capacity to continually draw in uncapitalised (but ex-

ploitable) reservoirs of labor power. ñIt would seem,ò Marx ob-
served (1976: 377), ñthat the interest of capital itself points in the 

direction of a normal working day.ò A longer and more intensive 
working day ñshortens the life of theé worker,ò which would 
seem a costly venture of capital, as ñthe forces used up have to be 

replaced more rapidly, and it will be more expensive to reproduce 
labour-power.ò But there is a crucial geographical caveat to this 

surficial logic. Enter the frontier. If such labor power can be ñsup-
plied from foreign preserves,ò where the reproduction of labor 
power does not pivot on the accumulation of capital  

 
the duration of [the workerôs] life becomes a matter of less 

moment than its productiveness while it lasts. It is accordingly 
a maxim of slave management, in slave-importing countries, 
that the most effective economy is that which takes out of the 

human chattel in the shortest space of time the utmost of exer-
tion that it is capable of putting forth. It is in tropical culture, 

where annual profits often exceed the whole capital of planta-
tions, that negro life is most recklessly sacrificedé Mutato 
nomine te fabula narratur [The name is changed but the tale is 

told of you!]. For slave trade, read labour-market, for Ken-
tucky and Virginia [in the slave trade], Ireland and the agricul-
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tural districts of England, Scotland, and Wales, for Africa, 
Germany (Marx, 1976: 377-378).  

 

 For labor power, read nature. Mutato nomine te fabula narra-
tur! 

 Far from an artifact of the Industrial Revolution, this tendency 
was in motion from the earliest moments of capitalism. The envi-
ronmental history of the rise of capitalism turned decisively on the 

centralisation of economic power combined with ñeconomies of 
speed.ò44 While economic growth was sustained through geo-

graphical expansion and therefore the eraôs ecological regime is 
rightly called extensive, the uneven synergies of generally rising 
demand translated to agro-extractive strategies of hit-and-run. Hit 

where the ecological wealth was most accessible (cheapest), ex-
tract it as fast as possible, then move as quickly as possible once 

declining ecological returns (and therefore rising capitalisation) 
registered a significant contraction of profitability (Moore, 2007). 
 The contradiction between the overproduction of machinery 

and the underproduction of inputs can, therefore, be overcome to 
the extent that the inner contradiction finds an outer vent. (Thus, 

the dialectic of productivity and plunder.) The rising organic com-
position of capital, quite independently of the appearance of unde-
raccumulation crises, instanciates an immanent tendency towards 

socio-ecological disequilibrium, whose systemic expression is the 
rising capitalised composition of world nature. To the extent that 

the rising capitalist composition of nature is not offset by succes-
sive special stimuli derived from uncapitalised social ecologies 
(about which more, presently), there is a clear ecological crisis 

tendency: the tendency of the ecological surplus to fall. This can 
be counteracted, as weôve noted, through geographical expansion. 

But take note of the relational process. It is not simply that a large 
mass of use-values is now easily skimmed, once geographical ex-
pansion reaches critical mass. More to the point, the quantum of 

socialised nature dependent on the cash nexus declines. This was 
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 To borrow a nice turn of phrase from Chandler (1977).  

the case in the long sixteenth century, and at the beginning of the 
long twentieth century, in the classic instanciation of the ñnew im-
perialism.ò 

 The extension of capitalist power into new frontiers works to 
propel world accumulation so long as two conditions hold: 1) the 

newly incorporated formations reproduce themselves relatively 
independently of capital, but are capable of delivering sizeable 
contributions to the relative ecological surplus; and 2) the mass of 

use-values taken up is sufficiently large, relative to value accumu-
lation, so as to reduce the capitalised share of the ecological sur-

plus in general. As geographical expansion slows, relative to the 
rising organic composition of capital, the quantum of socialised 
nature dependent on the cash nexus increases. At some point (and 

as capital drives the acceleration of turnover time ever closer to the 
speed of light, this point in the horizon approaches ever more 

quickly), the quantitative advance of commodification reaches a 
tipping point within any given socio-ecological formation. At this 
point, socialised natures give way to capitalised natures, 

representing the moment of capitalist transformation at which nei-
ther governing structures nor production systems nor the (newly 

transformed) forests, fields, and other ecosystems can reproduce 
themselves except through the deepening participation in the cir-
cuits of capital on a world-scale. The circuit of capital becomes 

every bit as much a ñlife support systemò as the circulation of air, 
water, and nutrients (pace, inter alia, Costanza and Patten, 

1995).45 Thus, the rising capitalised composition of world nature.  
 The more that social ecologies ï fields, forests, fisheries, and 
so forth ï become capitalised ecologies, the more their reproduc-

tion is entrained within the reproduction of capital. (There is, then, 
an important distinction between anthropogenic residues ï for in-

stance, lead particulates found in Arctic ice ï and socialised condi-
tions of ecological reproduction that are the hallmark of, for ex-
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 That is to say, the circulations of air, water, and nutrients are not so much a 

ñlife support systemò for capitalism, as the circuit of capital is the socio-

ecological basis for the actually existing mosaic of ecological flows, including 

those now characterised as ñrifts.ò  
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ample, agriculture.) Rising capitalisation tends to produce short- 
and medium-run windfalls, but over time, undermines profitability. 
This issues, first, from rising capital intensity itself (independently 

of soil exhaustion, deforestation, etc.), and second, from the pro-
gressive exhaustion of the ecological regime as its reservoirs of 

uncapitalised land and labor become dependent on the accumula-
tion process. The rising organic composition of capital and the ris-
ing capitalised composition of world nature are therefore dialecti-

cally bound ï the one operating in the technical division of labor, 
the other, in the social division of labor. In the first instance, com-

petition compels capital to increase the productivity of labor 
through the installation of new machinery; to the extent that it is 
unable to increase the rate of exploitation faster than the rising 

composition of dead labor  (a more daunting challenge), there is a 
strong tendency towards a declining rate of profit. At the same 

time, competition compels capital to find ways to drive down the 
costs of circulating capital (such as energy and other raw mate-
rials); to the extent that sufficiently cheap energy sources and other 

inputs are secured, this favors a rising rate of profit. But the only 
way to drive down the costs of circulating capital is to develop 

new technologies that mobilize ñresourcesò more efficiently, or to 
extend to the geographical field such that new low-cost resources 
are secure (see Figure II).  

 

 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
Figure II, Capitalising Nature: The Metabolic Ri ft 
 
 

 
 
 

 
 

 
 
 

 
 

 
 
 

 
 

 
 
 

  
 Both moments, but especially the second, are vitally dependent 

on state machineries. (Enter the question of primitive accumula-
tion and imperialism.) In either case, the relative price of inputs 
falls, but only temporarily, since the very decline in the value-

composition of the resources in question favors their relative ex-
haustion (skimming the easy surpluses of the first phase), followed 

a rising value-composition (phase two). Thus relative ecological 
exhaustion sets in, driving the relative prices of inputs upwards. 
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Meanwhile, rising capital intensity tends to accelerate relative ex-
haustion in its own right, and enters also into ñsocialò contradic-
tions with variable capital (labor power), as workers  (and other 

subaltern strata) organise against employer- initiatives to ratchet 
upwards the rate of exploitation (Silver, 2003), or ratchet down-

wards the wage-bill (Harvey, 2005). What becomes clear is that, at 
the very moment when capital most needs a less capitalised eco-
logical regime, we are witnessing rising capitalisation and there-

fore rising costs (witness the rising costs of oil extraction today 
[IEA, 2008: 37-49]), in the process diminishing the possibilities 

for counteracting the tendency of the rate of profit to fall. The two 
movements, productivity-maximizing and cost-minimizing, are 
therefore dialectically bound. At some point, these two pressures 

(which are really one) reach a tipping point ï and at this tipping 
point, the logic of value accumulation gives rise to logic of primi-

tive accumulation.  

 
A Brief Environmental History of Neoliberalism:  

Fossils, Finance, Factories, & Food  
 
 Neoliberalism is now rightly viewed as a specifiable phase of 
capitalist development (Klein, 2007; Harvey, 2005; Saad-Filho 

and Johnston, 2005). And whatever the fine points of the debate, it 
is increasingly clear that neoliberalism has reached the limits of its 
developmental possibilities ï even if, as Harvey reminds us, as 

ñclass projectò it lives on (2009). As ecological project and eco-
logical regime, however, neoliberalism survives as the walking 

dead. Drained of its vital forces, the body survives, its days num-
bered.  
 The interconnected food, energy, and financial crises of 2008 

marked the signal crisis of the neoliberal ecological regime. By 
signal crisis, I refer to the moment at which the ecological regime 

has reached its tipping point in the production of the relative eco-
logical surplus, the mass of use-values relative to the demands of 

world value production. (A terminal crisis still awaits.)46 Even af-
ter the moment of signal crisis, the absolute mass of the ecological 
surplus may increase even as the relative ecological surplus falls ï 

just as a countryôs population may grow as its reserve army of la-
bor declines.  

 In what follows, I take as my temporal frame 1973-2008, a pe-
riod bookended by the two great commodity booms ï both cen-
tered in oil and agriculture ï of the end of this long, 20th century 

(World  Bank, 2009: 51-93; Hone 1973). We shall examine these 
two great primary sectors from the standpoint of a central ques-

tion: To what extent has the underproductionist tendency of capi-
talism begun to reassert itself? Two tantalizing observations can be 
made about these two sectors, oil (the energy regime) and agricul-

ture (the agro- food system), in their respective turns:  
 

1) the oil commodity boom failed to produce new large-
scale investment, as it had in the 1970s (Kolko, 1988: 
163-164). The shortfall is now amplified by the unfold-

ing depression. The International Energy Agency is po-
sitively hysterical about declining investment, fearing 

that any recovery from the present muck will be scut-
tled by skyrocketing energy prices (IEA, 2008; IEA, 
2009; Mouwad, 2009, 19.5: Werdigier, 2009). The ac-

cumulation of capital and the production of a rising 
ecological surplus appear to be moving in opposite di-

rections. 
 
2) the agro-food system has been the site of massive capi-

tal investment, but with a dramatic slowdown in yield 
growth, and a systemwide decline in the relative food 

surplus. Investment in the agro- food system ï most 
spectacularly, GMOs, whose proliferation moved in 
lockstep with the financial expansion between 1995 

and 2008 ï has squeezed the direct producers but failed 
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 For the language of signal and terminal crises, see Arrighi and Moore, 2001. 
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to deliver a rising ecological surplus. Once again, ex-
change-value and use-value appear to be moving along 
divergent paths. 

 
 Whether or not capitalist agencies can restore the historical 

relation of value accumulation, coercive- intensive appropriation, 
and the expansion of the ecological surplus remains to be seen. 
Neil Smith sees the production of nature as entering a new phase, 

one characterised by ñcapitalisation all the way downò ï to the ge-
netic relations of all life (2007). And I think this is true as far as it 

goes. But the implication is that such capitalisation promises a new 
wave of accumulation, and I am not at all certain that this follows. 
Capitalismôs great problem is not too little capitalisation of ñso-

cionature,ò but too much. While pockets of highly capitalised pri-
mary production have always thrived in the modern world-system, 

the decline (not increase) of the ecological surplus has always is-
sued from the rising systemwide capitalisation of world nature ï 
that is, the quantum of the capitalist oikeios whose reproduction 

crucially turns on the circuit of capital. Hence, every great wave of 
accumulation has found its point of departure in the radical en-

largement of the geographical arena for commodity production and 
exchange ï extending the realm of socialised nature appropriated 
(but not yet subsumed) by capital. 

 It may well be that the absence of really significant frontiers 
today is implicated in a world-historical rupture of the relation be-

tween ñnormalò investment and a rising ecological surplus. The 
International Energy Agency counts on state hydrocarbon firms to 
supply 80 percent of incremental production over the next two 

decades, but notes that such firms may not follow the prevailing 
investment logic, preferring instead ñslower depletionò strategies 

ñin support of national goalsò (2008: 44; also IEA, 2009). Mean-
while, the neoliberal project of forging a ñworld agriculture, pre-
mised on the elimination of extant agricultures and agro-ecologies 

through the privatization of knowledge,é [and] subordinated to 
capitalò (McMichael, 2005) has precipitated a curious counter-

movement from a cluster of state machineries, not only from oil-

rich states, but also from East Asia. This is what GRAIN calls the 
worldwide ñland grab ò ï farmland across the Global South, upon 
which could be cultivated foodstuffs equal to 15 percent of world 

cereal trade (GRAIN, 2008; The Economist, 2009). Highlighting a 
shift in the investment calculus, The Economist recently offered 

this perceptive bit of reportage: 
 

In the past, foreign farming investment was usually private: 

private investors bought land from private ownersé But the 
majority of the new deals have been government-to-

governmenté That makes the current round of land acquisi-
tions different in kind, as well as scale. When private investors 
put money into cash crops, they tended to boost world trade 

and international economic activity. At least in theory, they 
encourage farmers to switch from growing subsistence rice to 

harvesting rubber for cash; from growing rubber to working in 
a tyre factory; and from making tyres to making cars. But now, 
governments are investing in staple crops in a protectionist 

impulse to circumvent world markets (The Economist, 2009). 
 

 The sands are still shifting rapidly, and so it would be impru-
dent to take this notion of a rupture too far. Clearly, the expanded 
reproduction of capital has been hit hard, but not (yet) broken 

down. But it would be hazardous to deny the punctuated character 
of late capitalist history. There is good reason to look closely at the 

fissures appearing in the investment logics responsible for feeding 
and fueling the system. Indeed, it is in the very temporal logic of 
capitalism that its technological dynamism may serve to conceal 

(for a time) the ongoing contraction of the relative ecological sur-
plus. The secular slowdown of major oilfield discoveries, for in-

stance, may be compensated by new techniques that extract the 
same (or an even greater) volume of oil extracted from mature 
zones. While this works for a time, the middle-run consequence is 

a punctuated rather than gradual decline ï in this instance, not only 
in the volume of oil produced but also in a dramatic upward shift 

in the systemwide organic composition of capital.  It is a logic that 
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holds, with appropriate modifications, across the board of capital-
ism as world-ecology. And notwithstanding the facile arguments 
of ñdematerializationò ï premised on the spurious correlations of 

GDP and energy- and metal- intensity47 ï the history of neoliberal-
ism shows us, as Michael Watts and his colleagues opine, ñjust 

how vital to this dream of the future remains the control of a few 
strategic commodities. They are the motors of production, the ul-
timate hard currency of exchangeé [And] for that very reason 

they are subject to the deepest and most complete mystificationò 
(Retort, 2005: 39). 

 Let us see if we might begin to unravel these mystifications. I 
would begin with the ecological crisis-tendencies that emerged in 
response to the overaccumulation crises of 1967-74 ï one crisis 

tendency centered in the financial expansion that took shape out of 
the Washington-OPEC condominium to recycle petrodollars, the 

other centered in the rapid industrialization of the Global South.  
 From the early 1970s, the flowering of a new systemwide fi-
nancial expansion and the rapid industrialization of the Global 

South entrained a radical enlargement of claims on the rest of na-
ture (Arrighi, 1994: 299-324; Arrighi, Silver, and Brewer, 2003; 

Amsden, 1990). It was a double movement. In the first instance, 
consider that all financial instruments represent a deferred, and 
expanded, claim on ecological process, whether labor power, the 

built environment, or the manifold forms of primary production. 
Insofar as this holds true, there is a general tendency for the ex-

pansion of finance capital to outrun the expansion of the relative 
ecological surplus.48 (This is especially true of fictitious capital, as 
the subprime crisis suggests.) To paraphrase Marx, it is in the na-

ture of capitalism that it accumulates money-capital more rapidly 
than it develops primary production (1971a, II: 300-301). We have 
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 World Bank, 2009: 65; for a critique of dematerialization, see Bunker, 1989. 

For an empirical accounting, see IEA, 2000: 73-74. 
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 Thus, at the heart of the world-system, the relative weight of finance within 

the U.S. economy expanded by nearly fifty percent (14 to 20.4 percent) between 

1970 and 2005, while manufacturingôs share of GDP contracted by nearly half 

(23.8 to 12 percent) (Ph illips, 2008: 31). 

become quite familiar with this tendency in the recent subprime 
crisis ï the securitization of mortgages facilitated a rapid expan-
sion of claims on the future income of would-be property owners; 

insofar as the expansion of the real economy failed to keep pace, a 
default crisis was destined to materialize (Blackburn, 2008). Al-

though distinct in its mode of operation, the same logic has worked 
its magic in the production of global nature. The geometric expan-
sion of, for example, ñasset-backed securitiesò ï just $108 billion 

in 1995, but $1.2 trillion  in 2006 (Phillips, 2008: 62) ï represented 
a quantum leap in the world-economyôs claims on the future eco-

logical surplus. Is it coincidence that GMO field trials show the 
same trend over the same period (Pechlaner and Otero, 2008; 
FAO, 2004: 34)? Looking back over the past three decades or so, it 

is safe to say that the financial expansion centered in the U.S. was 
possible only through a radical extension in the gravitational pull 

of finance capital on world ecological process. And yet, in contrast 
to previous movements of financialisation ï I am thinking espe-
cially of the Edwardian belle époque (1896-1914) ï we are not 

witnessing an expansion of the real economyôs capacity to deliver 
a rising ecological surplus. 

 The breakneck industrialization of the Global South since the 
1960s has issued its own distinctive bundle of radically enlarged 
claims on the rest of nature. This leads to our second crisis-

tendency, the industrialization of the Global South. By 1980 the 
South had closed the industrialization gap with the North. ñBe-

tween 1960 and 1980 the proportion of GDP in manufacturing for 
the First World as a whole decreased from 28.9 percent to 24.5 
percent, while the same proportion for the Third World as a whole 

increased from 21.6 percent to 24.3 percentò (Arrighi, Silver, and 
Brewer, 2003: 11). By centuryôs end,  the South was more indu-

strialized. It goes without saying that this has been an extraordina-
rily uneven process, one vitally dependent on ñinternalò frontiers.  
The ñriseò of the so-called BRIC countries ï Brazil, Russia, India, 

and (above all) China ï has been located in precisely those states 
with labor- and resource- frontiers sufficient to check the rising 
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capitalisation of global nature.49  I f the industrialisation gap 
closed, the income gap persisted. The rising capitalisation of pro-
duction of a world-scale could proceed in an era dominated by ef-

fective closure of the Great Frontier only through a sustained effort 
to increase the exploitation of labor, and to drive down input costs, 

above all through the coercive-intensive strategies of the ñshock 
doctrineò and capitalôs newfound capacities for geographical mo-
bility realised through the marriage of financialisation and the in-

formation technologies. 
 These crisis-tendencies, emerging through the financial expan-

sion and the latest phase of world industrialisation, underpinned 
the signal crisis of the neoliberal ecological regime in 2008. Its 
surficial expression was a sharp rise in prices for food, energy, and 

metals (IMF, 2006, 2008; World  Bank, 2009). These price move-
ments cannot be regarded as the straightforward expression of 

peak oil, or other resource scarcities, narrowly conceived. The 
World Bank therefore rightly points out that commodity booms 
favor speculation (as it were) about impending resource scarcity 

(2009: 89). In this sense, peak oil arguments (e.g. Heinberg, 2003) 
ï and various incarnations of ñlimits to growthò thinking from the 

1970s on (e.g. Meadows, et al., 1972) ï are rightly viewed as neo-
Malthusian (Retort, 2005). We cannot read off a signal crisis in the 
ecological regime from price movements alone. At the same time, 

the crisis itself cannot be explained without reference to the double 
movement weôve identified: 1) the financial expansion as a geo-

metric expansion of claims on future ecological surplus; 2) and 
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 The BRIC group produced 30 percent of world energy, and contained 43 per-

cent of world population, in 2005 (Armijo, 2007: 20). A large population by 

itself, no more than a large mass of coal in the ground, does not represent a 

commodity frontier, in these terms. Rather, we can speak of commodity fron-

tiers, to the extent that there exist minimally-capitalised human and extra-

human natures in given geographical zone that can be mobilized by capital and 

the capitalist state for a new phase of commodity-centered development. The 

human and extra-human natures must be explo itable, but not yet exploited. This 

is by no means a given in the history of capital ism (Moore, 2007). 

global industrializationôs acceleration and expansion of demands 
on the present ecological surplus.  
 The most obvious villain in the price rise of 2003-08 was the 

speculator (Altvater, 2007; Roberts, 2008; Chaudhuri, 2008; Auth-
ers, 2008; Soros, 2008). But this may confuse a particular tree with 

the entire forest. To be sure, the movement of institutional inves-
tors into world commodity markets is expected during such a pe-
riod, but it seems to have been a secondary factor (IMF, 2008; 

Mouwad, 2008 [June 25]). Indeed, the strongest argument for the 
vitality of the neoliberal ecological regime would be one that em-

phasized the role of speculation, relative to the erosion of the re-
gimeôs capacity to deliver a rising ecological surplus. But it was 
precisely the erosion of this capacity that underpinned the 2008 

crisis. (Keeping in mind that crisis is an irreducibly plural reality.) 
The crisis was, in a broad sense, at once revealed through, and de-

tonated by, the oil- food price spikes.50  
 Rising oil prices precipitated a massive turn towards ethanol 
production, a shift that constituted a large share (perhaps as much 

as 75 percent, according to an internal World Bank memo) of the 
doubling of world food prices between January 2006 and the 

summer of 2008 (Chakrabortty, 2008; Morelli, 2008; Angus, 
2008). It was a spectacular reversal. To the extent that neoliberal-
ism as a class project revived accumulation after the 1970s, it did 

so by driving down food commodity prices, after 1980, to the low-
est levels of the 20th century (FAO, 2009; see Figure IV).  By 

2008, food prices were the highest in real terms since 1845, or so 
The Economist reported (Buntrock, 2007). 
 I f speculation was but one tree, we might ask, where is the for-

est? From the standpoint of the financial expansion, a crucial fac-
tor behind the oil price rise must have been the gravitational pull 

of the financial expansion itself, above and beyond the futures 
markets. By 2008, the global oil sector had experienced more than 
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two decades of ñinvestment famineò (The Times, 2008). The top 
five supermajors (BP, Chevron, ConocoPhillips Company, Ex-
xonMobil, and Royal Dutch Shell) spent just one percent of total 

expenditures on stock buybacks in 1993, and nearly 14 percent on 
exploration. By 2006, they were spending 37 percent on equity 

repurchases, and just 5.8 percent on exploration (Jaffe and Soligo, 
2007: 21). Between 2004 and 2005, stock buybacks by the six 
largest firms jumped 60 percent (Mouwad, 2005). Far from limited 

to the private sector, the same logic underpinned a 75 percent de-
cline in OPECôs spare capacity in the quarter-century after 1979 

(Jaffe, 2004). 
  The ongoing crisis of the neoliberal ecological regime and its 
energy regime in particular cannot be explained through invest-

ment alone. While the financial expansion tended to favor a reo-
rientation of capital from the real economy to finance, this 

represents only a partial explanation, one crisis tendency in the 
terms we have outlined. The second crisis-tendency stemmed from 
production, at two levels: 1) the demands of global industrializa-

tion set in motion since the 1970s; and 2) the opening, and then 
progressive exhaustion, of the oil frontier, opened in three succes-

sive phases, first in the United States before the Second World 
War, in the Middle East after the War, and then in the North Sea, 
Mexico, West Africa, and Alaska in the 1970s (Tanzer and Zorn, 

1985). Indeed, the success of this latter moment can hardly be un-
deremphasized, as world oil consumption rose 35 percent, from 

about 58 million to 79 million barrels a day between 1983 and 
2003 without spiking oil prices (BP, 2009; Brown, et al., 2008; see 
Figure II I).  

 

 
 
 
 
 
 

 
 
 
 
 
 
 
 
Figure I II  
The Oil Frontier: Stable Prices, Neoliberal Expansion 
  

 
 

Source: Federal Reserve Bank of Dallas (Brown, et al., 2008)  
 
 Global industrialization, the dialectic that Marx identified, be-

tween the overproduction of machinery and underproduction of 
inputs, exerted rising pressure on the world energy regime after the 
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end of the last millennium. Simply put, oil exporters were (and are 
still) consuming more energy. Sooner or later, this would impact 
prices. The ñrise of Chinaò is of course the most spectacular ex-

ample, moving from an oil exporter, to a prodigious importer in 
the 1990s, its consumption surging 85 percent in the ten years after 

1998 (Li, 2005; Mouwad, 2008 [October 28, 2008]). Secondly, 
industrialization has been wrapped up with a spectrum of resis-
tance to U.S. hegemony, perhaps most spectacularly evinced by 

Chavezôs geopolitical and alter-developmental initiatives in Latin 
America. ñPeak oilò is therefore as much a question of the geo-

graphical distribution of oil as it is one of geological exhaustion.  
 Nor should we underestimate the political ecology of this ex-
haustion. The world is not running out of oil. This much is true. 

But the modern world-system is. Oil is, in some sense, beside the 
point. Capitalismôs great strength, at same time its greatest weak-

ness, has been its capacity to reproduce itself through a ñcomplex, 
self-contained world of money equivalentsò (Retort, 2005: 38). It 
is an illusion of course, one whose continuing vitality owes every-

thing to cheap energy, and this depends on checking the tendency 
towards the rising capitalisation of global nature. When advocates 

of peak oil illuminate the declining energy return on energy in-
vested (EROEI) since the 1970s, therefore, they get it partly right 
and partly wrong at the same time. From the standpoint of capital, 

a low energy return on energy invested is not necessarily a prob-
lem. Capital is, after all, premised on the externalization of energy 

efficiencies as a metric of value. So long as the energy surplus  
yielded by capital investment is sufficient to maintain cheap ener-
gy for generalized value production (thereby checking the rising 

organic composition of capital), a high or low EROEI remains an 
abstraction, albeit a powerful one. Early capitalism, after all, 

thrived on a very low EROEI. What capitalism can never tolerate, 
however, is a low energy return on capital invested ï EROCI not 
EROEI. 

 But, as we know, capitalism not only develops; it ages. Let us 
recall that the hegemony of a ñself-contained world of money 

equivalentsò was achieved on the historical foundations of the 

transition from underproduction to overproduction crises in the 
first half of the 19th century. The ensuing steam-transport revolu-
tions ï railroadization above all ï opened vast new frontiers 

through which one could skim vast ecological surpluses from mi-
nimally capitalised production, driving down the capitalised com-

position of global nature.   
 The exhaustion of these skimming opportunities on a world-
scale may help us understand why oil prices have fallen dramati-

cally but not collapsed. Falling from a positively stratospheric 
$147/barrel in July 2008, oil has been hovering around $50-60 for 

much of the spring and summer. So oil is cheaper, but not cheap, 
and this constitutes a barrier to the recovery of expanded accumu-
lation. Real prices for oil for the period 1983-2003 were about fifty 

percent higher than during the postwar expansion ï around 
$30/barrel compared to $15/barrel between the 1940s and 1973 

(BP, 2009: 16). At this writing (July 2009), oil has been hovering 
around $60/barrel, which is not a good sign for a system dependent 
on cheap energy, as the IEA has been reminding us for several 

years now (IEA, 2009; Birol, 2004). 
 The present conjuncture, then, is something of a mirage. The 

ongoing depression will produce the first back-to-back annual de-
clines in world oil consumption since the early 1980s (Mouwad, 
2009, 27.3). At the same time, world demand ï whose increase 

will or iginate almost entirely (87 percent) from outside the OECD 
(IEA, 2008: 38) ï will at some point resume its upward curve, pre-

suming that still deeper crises do not occur over the next few 
years. (Chinese demand for oil and other commodities has already 
revived, at least for the moment [Roubini, 2009, 14.5; Johnson, 

2009]).The upshot is that falling investment (21 percent this year, 
according to the IEA)51 promises another price shock that may 

reinforce the ongoing breakdown of historical capitalismôs ñnor-
malò investment patterns in fuel and food.  
 The contradiction may be specified in these terms. On the one 

hand, the inner logic of value accumulation ï embedding less labor 
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and more extra-human energy in each commodity ï points towards 
a strong resumption of oil demand. (That is, once we have passed 
through the roughest waters of the ongoing depression.) On the 

other hand, to the extent that a capitalist logic organizes world oil 
production, the very dynamism that enabled the long era of cheap 

oil (c. 1870-2003) is now creating the conditions of relative ex-
haustion. Under favorable market conditions, new technologies 
can be (have been) deployed to allow for a maintenance, even a 

modest expansion, of output. The result? An acceleration of deple-
tion (IEA, 2008: 43; Heinberg, 2003; Mouwad, 2008 [November 

19]). This reveals a secular trend of rising production costs. Oper-
ating costs in the world oil sector have ñmore than doubledò over 
the past decade, exploration costs have quadrupled, and we have 

seen a whopping ten-fold increase in the marginal cost of produc-
ing a barrel of oil between 1991 and 2007 (World Bank, 2009: 60; 

Simpkins, 2009; IMF, 2008: 95). These marginal costs ï that is, 
the cost of producing on the worst fields (in the U.S., as luck 
would have it) ï are strongly linked to world price beyond the very 

short-run (Bina, 1990). Nor is this the least of it. While investment 
started to tick upwards in 2006 and 2007 ï and some firms, such as 

Norwayôs Statoil and French Total are banking on an earlier, ra-
ther than later, onset of ñpeak oilò ï the prolonged period of low 
investment entails a dramatically longer ñdelivery timeò for new 

equipment, and not least of all, the training of new engineers 
(Mouwad, 2005; World Bank, 2009: 60-61; Hoyos [Feb. 15), 

2009). In other words, a significant temporal lag in the political 
ecology of oil investment is manifesting at the very moment when 
an acceleration is most needed, to drive down oil prices and renew 

systemic conditions of profitability.  
 If we are indeed in the midst of a major energy transition, what 

we should expect to see (and I believe, what we are seeing), are 
three major responses by the worldôs leading territorialist and capi-
talist agencies: 1) technological innovations to offset rising costs 

from exhaustion; 2) an intensification of conflict between the lead-
ing world powers for access to the contracting energy surplus 

within the established modes of socio-technical extraction and go-

vernance; and 3) vigorous moves by the same powers to enclose 
spaces previously external to (or relatively untouched by) the 
world-economyôs division of labor, what I have called the strategy 

of the ñcommodity frontier.ò The second moment represents a cri-
sis- intensification strategy; the first and third have together charac-

terized the ecological spatial fix to recurrent energy and resource 
crises in the modern world ï great waves of technological innova-
tion in the modern world have always been dialectically joined to 

great waves of geographical expansion. What is striking is that the 
third movement ï the extension of the geographical arena of re-

source extraction ï has been folded into (and obscured by) discus-
sions of ñenergy imperialismò (Foster, 2008; Klare, 2001, 2003). 
But this is unduly partial: too much Lenin (geopolitical conflicts), 

not enough Luxemburg (the incorporation of new frontiers). We 
have been focusing on established production zones in the Middle 

East and Africa, at the expense of an engagement with the double 
movement of states and capitals (often as not fused, as in the case 
StatoilHydro and Gazprom) into the vast oil and gas frontiers of 

the extended Arctic (Shoumatoff, 2008). 
 If the energy regime looks to be faltering in its capacity to gen-

erate not only low-cost energy, but a significant expansion of 
cheap energy, what then of the agricultural regime? In the wake of 
skyrocketing food prices and worldwide food riots in 2008 ï fol-

lowed in 2009 by rising world hunger (now at least one billion 
people) in the midst of modestly falling food commodity prices 

(still markedly higher than in 2004) ï the question of agriculture 
occupies a central place in our thinking about the present crisis, 
and the future of capitalism. The world agriculture constituted by 

neoliberalism, helped in no small measure by the broadly ñFordistò 
sensibilities of the Green Revolution era that preceded and over-

lapped with it, was tremendously successful. World food prices 
dropped 39 percent between 1975 and 1989, and still further in the 
decade that followed (McMichael, 2005: 278; FAO, 2009).  
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Figure I V 
Cheap Food & the Neoliberal Ecological Regime 

 
 

Source: FAO, 2009. 
 
 These days are now over. Not only ñcheap oil,ò but also 

ñcheap food,ò may be consigned to the dustbin of history. For its 
part, the OECD forecasts real price increases of 10-35 percent over 
the next decade for a basket of key food commodities ï a forecast 

premised on the dubious expectation that yield growth will follow 
the ñhistorical trendò (OECD, 2008; OECD/FAO, 2008: 47). This 

is bad news for a world-economy in the grips of the most serious 
depression since the late 19th century (this, not the 1930s, is I think 
the relevant comparison). In the ñgreat depressionò of the late 19th 

century, cereal prices declined by nearly 27 percent between 1870 
and 1914 (OôRourke, 1997: 789), underwriting the rapid shift in 

the global center of gravity from Britain as the workshop of the 
world, to the United States as the worldôs assembly line. But what 

is the analogous process for todayôs workshop of the world? From 
where, we might ask, will Chinaôs hundred million-plus industrial 
workers be fed? 

 I am not at all sure that the old answers to this question apply. 
The sixteenth-century Dutch grew rich thanks to cheap grain from 

Polandôs Vistula; the nineteenth-century English had Ireland, the 
Caribbean, and the American Midwest. When the United States 
came to world power, they still had the Midwest, plus the Ameri-

can South now fully integrated after 1945, and California, and Lat-
in America. The neoliberal agro-export regime has fed off the 

light-speed appropriation of peasant holdings from Mexico to Chi-
na. Decisive food surpluses were won in all cases from untapped 
frontier zones, coupled (increasingly), with the productivity-

maximizing genius of capitalism. And while biotechnology and 
biopiracy through the ñnewò enclosures have succeeded in greas-

ing the wheels of world accumulation over the past two decades, 
they have done little to achieve what all previous agricultural revo-
lutions had done: expand the surplus and drive down food prices. 

Yes, we can look at GMO soybeans in places such as Brazil and 
see that yields are higher,52 but the return of Brazil to the center of 

world agriculture ð echoes of the seventeenth-century sugar 
boom ð now promises only to postpone the contraction, rather 
than drive the expansion, of the relative food surplus. The Green 

Revolution accomplished this in the 1960s and 1970s, but it too 
was not simply a technological marvel. The Green Revolution de-

pended on the same frontier processes that have underwritten ac-
cumulation from the sixteenth centuryðenclosure and the exploi-
tation of nature as free gift. Taking the best lands and slurping wa-

ter at unprecedented speed, the Green Revolution was a self-
propelling and self- limiting enterprise, one that was progressively 

exhausted after the 1980s. 
 The transition from British to American hegemony was of 
course a bumpy one, but, almost unbelievably, now seems consi-

derably more tranquil than what lies ahead. Reading through the 
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pages of the UNôs recent report on the ñenvironmental food cri-
sis,ò the OECDôs forecast looks impossibly optimistic. Among the 
highlights, we find (Nellemann, et al. 2009): 1) a climate change-

driven reduction in cropland by 8-20 percent by mid-century; 2) 
mounting pressures on aquifers and above all glaciers, signaling 

looming water scarcity for commodity production; 3) the prolifera-
tion of invasive species, and rising biological resistance to pesti-
cides and herbicides; 4) the rising cost of fertilisers (driven by ris-

ing energy prices), and also the declining effectiveness of fertilis-
ers to increase yield; 5) declining yields from fisheries, already on 

the brink of collapse from overexploitation and toxification; 6) es-
calating competition for arable land from agrofuels (already one-
third of the US maize crop in 2008); and perhaps most ominously, 

7) ñan absolute decline in the productive land area (Net Primary 
Productivity) across 12 percentò of the planet, the areas most af-

fected, home to nearly one-fifth of world population. All of which 
may be amplified still further by climate change and the profusion 
of ñrisk of abrupt and major irreversible changesò (ibid: quotations 

on 40, 43).  
 In itself, such an empirical survey hardly constitutes a brief for 

the impossibility of a ñgene revolutionò that will revive the food 
surplus relative to the demands of world accumulation. The key 
question, it seems to me, pivots on the adequacy of external fron-

tiers, sufficiently vast and sufficiently uncapitalised, upon which 
capitalist agricultural revolutions have always turned. The failure 

of biotechnological applications, and all manner of ñnew enclo-
suresò (Shand, 2003), to expand the ecological surplus suggests 
that we have reached an epochal moment of crisis in the history of 

capitalism. 
 But let us not get too far ahead of ourselves. For the greater 

part of six centuries, the relation between capitalism and agricul-
ture has been a remarkable one. In contrast to all previous histori-
cal systems, capitalism slipped the binds of its civilisational fore-

bears and organized, through successive agricultural revolutions, a 
series of extraordinary expansions of the agro-food surplus. The 

imposition of private property in land, backed by the power of the 

bourgeois state, propelled a process of dispossession and differen-
tiation whose historical justification was found in rising labor 
productivity in agriculture. Vast reservoirs of labor power took 

shape to feed the satanic mills, and vast agricultural surpluses were 
mobilized to feed these workers. From the Dutch and English agri-

cultural revolutions of the early modern era, to the Green Revolu-
tions of the 20th century, the bloody expropriations of capital have 
justified themselves on the basis of this signal achievement. 

 It is fair to say that this achievement ï the cyclical revamping 
of a rising relative food surplus ï is usually considered, even from 

the left, as a marvel of technological ingenuity. (Although critics 
would surely emphasize, as I have done, the violence of the 
process.) It is on this basis that we encounter all manner of propo-

sitions concerning some future agricultural revolution ï inaugurat-
ing a ñbiotech centuryò in Business Weekôs breathless pronounce-

ment a decade ago (Business Week, 1997; also Rifkin, 1998). But 
this may well be an instance of putting the proverbial cart before 
the horse. Agricultural revolutions in the modern world have been, 

in the first instance, control revolutions. However much technolo-
gical innovations may flow from, and precipitate, a variety of 

emancipatory and oppressive possibilities, the main thrust of tech-
nological development in the modern world-system has been di-
rected at realising the successive deepening and widening of capi-

talist control over the production process.  
 That this extension of the control frontier has unfolded dis-

tinctly in industry relative to agriculture need not distract us from a 
shared dynamic (MacLennan and Walker, 1980; Stone, 2007; 
Glenna, 2003). It is certainly true that control projects and control 

struggles have taken specific forms in the transitions to (and elabo-
rations of) the assembly line production systems of the 20th cen-

tury, the cotton plantations of the antebellum American South, the 
capitalist farming of 17th century England, the mining and metal-
lurgy of 16th century Potosí and Saxony. For all their variation, 

however, the socio-technical trend reveals the underlying drive: 
the widening and deepening of capitalist control over production, 

in the interests of maximizing surplus value by any means neces-
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sary.53 While there is a certain bias within Marxism that gives 
pride of place to the production of relative surplus value (and rea-
sonably so), we would do well to recognize that rising capitalisa-

tion (implicating relative surplus value) and control revolutions 
(implicating absolute surplus value) are dialectically bound ï that 

the restructuring and development of production systems in the 
history of capitalism has often pivoted on new architectures of 
control (literally no less than metaphorically) oriented towards the 

maximization of absolute surplus value. It is a salient fact ï and I 
think one often overlooked ï that the ñscientific managementò 

revolution of early 20th century American capitalism (premised on 
the ñseparation of conception from executionò and the ñrationalisa-
tionò of the labor processò54) was a systemwide phenomenon, with 

varied expressions in the reworking of primary nature ï in forestry 
(Rajala, 1998; Fernow, 1911), on the North American family farm 

(Fitzgerald, 2003); through the rise of agricultural colleges and 
new forms of botanical imperialism (Kloppenburg, 1988; Brock-
way, 1979), in mineral extraction (Hovis and Mouat, 1996).  

 From this standpoint, the phraseology of ñindustrial agricul-
ture,ò signifying rising capital intensity in agriculture, falls some-

what wide of the mark.55 It is a metaphor that tends to direct our 
attention to the machine, rather than to the relations that give rise 
to the machine. And it is a metaphor that tells us the origins of the 

systemic problems mestasizing through the body of world agricul-
ture today are found in the mechanized agriculture of the 20th cen-

tury rather than the rise of capitalised agriculture in the 16th cen-
tury (Moore, 2003a). If one wishes to find the origins of capital-
intensive agriculture, one need look no further than the great sugar 

revolutions of the early modern era, systematically combined in 
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the great integrated field-mill plantations of 17th century Barbados 
(Moore, 2007: chapter six). 
 If ñindustrial agricultureò misleads, however, there may be a 

powerful sense in which the metaphor of global farm qua global 
factory makes sense. If ñfactoryò is understood fundamentally as 

an architecture of control rather than the site of a seamless produc-
tion line (or even segmented commodity chain), then it is reasona-
ble to identify a longue durée alternation of ñTaylorizationò run-

ning through the history of agriculture and industry alike. After all, 
before there were factories in the towns, there were factories in the 

field! It may well be today that technical innovations, in a fantasti-
cally abstract sense, could deliver rising yields. But to leave it at 
that brackets far too much. Further innovation in agriculture is cer-

tainly possible, but further Improvement (in all its specifiably 
bourgeois magnificence), bringing together a rising food surplus 

with the extension of the control frontier in the service of value 
accumulation, seems unlikely. I shall try to elaborate. 
 Baldly put, what I wish to suggest is that the proposed homol-

ogy of ñglobal farmò and ñglobal factoryò signifies a much more 
fundamental rupture in the history of capitalism than hitherto sup-

posed.56 Here I think a clue is provided by Bernsteinôs potent ar-
gument that the ñoldò agrarian questions of capital (the transition 
to capitalism) have, since the 1970s, given way to the ñnewò agra-

rian questions of labor (the struggle of capital and labour over the 
contested forms of a ñgeneralised living wageò) (2001, 2002; Ar-
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righi and Moore, 2001: 75). If plausible (and I think it is), 
Bernsteinôs observation illuminates a second transition. Namely, 
that the very logic of accumulation that gave rise to the global fac-

tory during the 1970s also precipitated the rise of the global farm. 
(This, McMichaelôs ñworld agriculture.ò) In laying emphasis on 

this homology of farm and factory, I am not immediately con-
cerned with the many- layered restructuring of production chains, 
agribusiness, and world-systemic divisions of labour since the 

1970s, whose dynamics have been captured in the work on the 
ñworld steer,ò New Agricultural Countries, food regimes, and so 

forth.57 My immediate concern is, rather, the rise of global farm 
qua global factory as a bundle of relations through which technol-
ogical revolutions (the rising capitalisation of production) are ef-

fected and realised through control revolutions in the immediate 
process of production. Simply put, the agro-technical revolutions 

of the modern era have unfolded as control revolutions ï above all, 
control of the conditions of production and the process of produc-
tion.  

 Two observations on this point seem especially relevant. First, 
the transition from the ñoldò to the ñnewò agrarian question during 

the 1970s signified, on a world-scale, the end of capitalismôs agro-
ecological frontier, set in motion during the 15th and 16th century. I 
do not mean to suggest that there are no forests left to enclose and 

exploit, or that there are no tracts of ñunderutilisedò land for the 
taking. There are. My point is that todayôs frontiers are but a drop 

in the bucket relative to the demands of value accumulation. There 
may indeed be a ñnew scramble for Africaò today, for instance 
(Watts, 2006), but this is a struggle for the resources of one of the 

world-systemôs most transformed regions. Frontiers are frontiers 
because the wealth is there for the taking, where the opportunities 

for effective resistance to the rule of capital are limited. This clo-
sure of the Great Frontier marks an epochal transition in the histo-
ry of capitalism. It is not only that the closure of resource, labor, 

and waste frontiers has cut off a key avenue of escape in capitalôs 
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flight from the rising costs of production, but that, historically 
speaking, the relative closure of frontiers tends to shift the balance 
of class forces in favor of the laboring classes by limiting the ca-

pacity to capital to ñjump scaleò; the ñrunawayò shop can run, so 
long as there are frontiers to run to; frontiers are not merely places 

ñout thereò (and out of time) but constituted by the varying logics 
of systemic reproduction in its successive developmental phases. 
 Second, rising capitalisation of agriculture at the point of pro-

duction ï now, increasingly reinforced by the rapid centralisation 
of capital in downstream and upstream sectors (Heffernan, 2000; 

Nellemannn, et al., 2009: 87-88) ï has been realised through suc-
cessive control revolutions. If the dialectic of productivity and 
plunder constitutes a law of motion for the political ecology of the 

systemic division of labour, this latter dialectic, of capitalisation 
and control, constitutes a law of motion for the political ecology of 

technical division of labour. From this standpoint, the two move-
ments of global farm and global factory have been homologous 
and overlapping, though not identical. There are clearly distinctive 

geographies, class relations, and productive units between these 
two broad constructs, not to mention the decisive temporal differ-

ence between industry and agriculture ï the age-old disjuncture 
between labor time and production time (Mann, 1990; Marx, 1967, 
II). What I wish to highlight is that the ñclass projectò of neolibe-

ralism, premised as we know on the redistribution of wealth from 
poor to rich, the rollback of democracy, and the coercive- intensive 

extension of commodity production and exchange under the he-
gemony of the ñWashington Consensus,ò crucially represented a 
control revolution ï that is to say, an epochal widening and dee-

pening of capitalismôs control capacities, within state and society 
for sure, but above all at the point of production. This control revo-

lution has been most conspicuous in manufacturing, with new bu-
reaucratic, technical, and surveillance apparatuses instanciating the 
separation of conception from execution ï from the ñteam con-

ceptò to computerised work flow monitoring to new efforts to dis-
guise the time-honored techniques of speed-up and stretch-out. But 
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have we not witnessed a homologous control revolution within 
world agriculture over the past 40 years? 
 My proposition is this. The rising capitalisation of agriculture 

at the point of production, and the rising capitalisation of world 
nature as a whole (extending far beyond agriculture), will prove an 

increasingly insuperable barrier to the medium-run revival of ex-
panded accumulation. No revolution in the production of the rela-
tive ecological surplus is on the horizon. 

 This barrier emerges from the confluence of economic, social, 
and ecological contradictions flowing from the logic of endless 

capitalisation. The rising capitalisation of world agriculture ï 
through which the farm becomes the agro-ecological pivot of 
ñdownstreamò and ñupstreamò commodification ï not only ampli-

fies the tendency towards a declining rate of profit, but in equal 
measure amplifies the pressures to escape it, through efforts to ex-

tend the control frontier.58 This is what drives Lewontin to speak 
of the ñfarmer as proletarianò (1998). What the so-called biotech 
ñrevolutionò ï although I would say it smacks far more of Thermi-

dorian reaction than revolutionary event ï signifies is a mighty ef-
fort on the part of agribusiness to realise the separation of concep-

tion from execution in the global farm, centralising agricultural 
knowledge (in its emphatically bourgeois form) in the hands of 
capital and displacing the older ñcraftò knowledge of local condi-

tions and best practices of farmers and peasants qua proletarian. 

                                                 
58

 Recall that there are three main ways to counter-act the tendency towards a 

declining rate of profit on a systemwide basis: 1) cheapen the inputs of variable 

capital (labor) and circulating capital (raw materials) by extending the frontier 

(driv ing down the capitalised composition of world nature); 2) develop new 

sectors of commodity production with a low organic composition of capital; and 

3) intensify the rate of surplus value (explo itation). While all three movements 

are always in play, to the extent that external frontiers can be mobilized into the 

circuit of capital, the first and second strategies will be primary. Thus the rising 

power of metropolitan working classes (and petty capitalist farmers) could be 

accomodated within a series of more-or-less remunerative ñsocial compactsò for 

the long century between 1848 and 1968 ï that is to say, from the beginning to 

the end of the ñgreat frontierò opened by industrial capital with the advent of 

railroadization and its successors in the ñannhilation of space by time.ò  

Thus Shiva, I think, gets it only partially right when she speak of 
biopiracy and invokes the ñoldò enclosures as historical precedent 
(1997). Now, there is no question that this tendency within world 

agriculture has been in motion from the origins of capitalism ï the 
ñprimitive accumulation of botanical knowledgeò was materialized 

by the botanical gardens of the European empires from the earliest 
moment of global expansion, reaching its highest stage of devel-
opment with the Kew Gardens under British hegemony (Brock-

way, 1979; Canizares-Esguerra, 2004). The transition from large-
scale industry to ñgiantò industry that occurred with the ascent of 

American capitalism in the late 19th century implied, indeed neces-
sitated, a world-historical shift from the primitive accumulation of 
botanical knowledge to the expanded reproduction of botanical 

knowledge, pioneered by the land-grant agricultural colleges of the 
United States, and thence globalised through the network of 

IARCs (International Area Research Centers)  (Berlan and Lewon-
tin, 1986a, 1986b; Perelman, 1977; Kloppenburg, 1988). In this 
light, the Green Revolution, with its recipes for growing (this 

much seed, this much fertilizer, this much water, and so forth), 
may be re-read as the agro-ecological moment of the control revo-

lution that enabled the rise of giant industry, and the wholesale 
displacement of skilled with semi-skilled labor, characteristic of 
the America mass production regime. 

 Each such control revolution was premised on, but not deter-
mined by, successive leaps forward in the organic composition of 

capital, can be viewed as a two-phase process. In the first phase, 
the marriage of capitalisation and control disorganizes the old rela-
tions of production, and undermine the capacities of the direct 

producers to offer effective resistance to the new order. The two 
movements are centrally connected in the accumulation of capital. 

In this first phase, not only does rising capitalisation effect the ris-
ing productivity of labor power (more surplus value is created), 
but the control revolution enables a rising rate of exploitation 

(relatively more value flows into the pockets of Mr. Moneybags). 
There is, then, a sort of ñboomò or ñgolden ageò that is characteris-

tic of this first phase. This was true of the sugar-slavery revolu-
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tions of early capitalism. And it was certainly the case with US 
farming in the half-century after the introduction of hybrid corn in 
the 1930s, and with Indian cereal cultivation between the late 

1960s and mid-1980s. In the second phase, rising productivity 
tends to slacken (at the point of production), and the capacity of 

the direct producers to offer effective resistance increases (at the 
level of the social formation), as the latter develop new organiza-
tional responses to the control regime. The crisis of early capital-

ismôs ecological regime, for instance, was punctuated by a re-
markably synchronized cluster of agrarian revolts and social revo-

lutions across the Atlantic world in the half-century after 1776. 
When the industrial capitalist regime that emerged to take its place 
began to stagger, a century later, chief amongst its contradictions 

were the agrarian movements set in motion by turbulence of a 
world market premised on the circuit of industrial capital (Kim-

mel, 1988; Wolf, 1969).  
 The contradictions emerging through this dialectic of capitali-
sation and control have been resolved through a succession of spe-

cial  (and specifiable) stimuli. The point is crucial. Just as specific 
substances, such as fossil fuels, are not infinitely substitutable 

within capitalism, neither can capital simply conjure up new 
sources of long term growth.  
 Capitalisation is not alchemy. The socio-technical innovations 

propelling modernityôs successive agro-ecological revolutions 
were never able to create something out of nothing. Such stimuli 

are not infinite; at the some point, the underlying sources of such 
stimuli are progressively exhausted relative to the demands of 
world accumulation. Moreover, because these stimuli are not 

ñfoundò so much as they are created (in coevolutionary fashion) by 
the mode of production, the limits to infinite expansion are found 

in the very socio-ecological matrix that constitutes the mode of 
production itself. 
 These special stimuli have pivoted on the relation between the 

variable forms of bourgeois territorial enclosures and property re-
lations, and the availability of un- or under-capitalised nature. 

Thus, the extension of the geographical arena for commodity pro-

duction and exchange looms large indeed. The English agricultural 
revolution of the long 17th centuryï our classic frame of reference 
ï was not ñsimplyò the expression of convertible husbandry, new 

drainage systems, and so forth. It was this, to be sure. But the so-
cio-technical innovation could only proceed on the basis of a 

double movement of geographical expansion: 1) an ñinnerò con-
version of nitrogen-rich pasture into arable land (therefore opening 
a vast nitrogen frontier) within England (Overton, 1996); and 2) an 

ñouterò conversion of the English Caribbean into plantation mono-
cultures, in sugar above all (Dunn, 1972). English, then British, 

capitalism thrived on the basis of this double movement. The in-
dustrial revolution took shape on its basis, the first movement is-
suing labor surpluses, the second, capital surpluses (Brenner, 

1976; Blackburn, 1997).  
 By the second half of the 18th century, however, this ñfirstò 

agricultural revolution was showing clear signs of exhaustion. 
Within England, per acre yields were stagnating after mid-century, 
a stagnation that was by no means confined to England (Clark, 

1991; Abel, 1980; Slicher van Bath, 1964). Pomeranzôs observa-
tion on this agro-ecological impasse gets us close to the crux of the 

problem. Although Pomeranz does not see this is a capitalist crisis, 
he quite fruitfully posits this impasse in historical-relational rather 
than abstract-materialist term, from the standpoint of socio-

ecological organisation rather than biophysical properties narrowly 
defined: 

 
[P]er-acre and total yields from arable land remained flat 
and the threat of decline constant, until Britain began min-

ing, importing, and later synthesizing fertilizer mostly after 
1850é. [A]lthough the English studies continental practic-

es, classical agricultural manuals, and their own experi-
ments very intently, much of what they learned about how 
best to maintain soil fertility while increasing yields was 

not actually applied in England, because it involved highly 
labor-intensive methods and English capitalist farmersé 

were intent on labor-cost minimization and profit maximi-
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zation. The methods they adopted instead, which raised la-
bor productivity, represented a fundamental break with 
much of the literature on best farming practices and ac-

tually interfered with preserving soil fertility in many cas-
es; it was in part because of these strategies that increasing 

amounts of off- farm phosphates and nitrates were needed 
in the 19th century just to keep yields from declining. In 
other words, without the new industrial [sic] inputs that 

came to its rescue, England might have had a hard time 
even maintaining its yields without putting far more labor 

into the soil (2000: 216-217, emphasis added). 
 
 The problem was not that ñnatural limitsò has been reached, 

but rather that the biophysical impasse was itself a limit of capital-
ist relations, a limit of capitalism as oikeios. Until off- farm phos-

phates became available, after the Napoleonic wars, the only way 
to raise land yields in a major way through labor intensity. But this 
was precisely at the moment when such labor supplies were most 

needed, to propel both the industrialization drive and the manpow-
er demands of the war.  

 Is it possible that the neoliberal ecological regime has entered a 
phase of its development ï what I have called a developmental 
ecological crisis ï that is broadly analogous to the crisis of early 

capitalismôs ecological regime in the 18th century? Neoliberalism, 
as a phase of capitalism, to some extent owed its very existence to 

the yield windfalls of the Green Revolution ï surficially ñtechnic-
alò windfalls themselves premised on the disintegrating effects of 
market discipline imposed through state power. These windfalls 

were famously set in motion in India in the later 1960s, but with 
important forerunners in Mexico and the U.S. decades earlier 

(Perkins, 1997; Wright, 1990; Sonnenfeld, 1992; Berlan and Le-
wontin, 1986a, b). Like every agricultural revolution before it, the 
Green Revolution of the 1960s and ó70s increased the relative eco-

logical surplus, through the judicious (if brutal) reconfiguration of 
peasant ecologies, especially in South and Southeast Asia (Ross, 

2000; Griffin, 1974; Shiva, 1991; Cleaver, 1972). This had long 

been the pattern: in California and the American Midwest in the 
first half of the 20th century (Walker, 2004; Kloppenburg, 1988), 
Europe in the later 19th century (van Zanden, 1991), the American 

Midwest in the mid-19th century (Cronon, 1990), the English and 
Dutch revolutions of the 17th and 16th centuries (Overton, 1996; 

Brenner, 2001), and let us not forget the multiple plantation revo-
lutions of the early modern era (Moore, 2007).  
 Relative to the worldwide ñecological crisisò of peasant socie-

ties in the later 19th century (Wolf, 1969), the ecological revolution 
set in motion during the late 1960s represented an epochal leap 

forward in the capitalisation of agro-ecologies worldwide and in 
the coercive- intensive apparatus. The late 19th century represented, 
in contrast to the recent history of neoliberalism, an aggregate de-

cline in the capitalisation of world nature ï the absolute extension 
of commodity production and exchange has so far tended to ob-

scure the extent to which minimal capital investment met with 
maximal imperial power to realise the epochal appropriation of 
biophysical surpluses without (yet) capitalising their delivery. Vast 

new socialised, though not yet capitalised, ecological formations 
were drawn into the matrix of accumulation. This incorporation of 

vast new zones into the world-economy was made possible by the 
most ferocious manifestations of primitive accumulation yet seen ï 
this the ñgigantic killing machineò of late Victorian capitalism 

(Watts, 2001; Davis, 2001.) By compelling peasant producers 
throughout the new peripheries to sell ñwithout regard to price of 

productionò ï as Engels observed in the midst of the process (in 
Marx, 1967, III: 726) ï such appropriation relative to capitalisation 
contributed significantly to the ecological surplus.  

 The relation was reworked but not fundamentally remade in 
the long era of the Green Revolution. It was an era that emerged 

first in the North. The 1935 commercial introduction of hybrid 
corn in the U.S. promised not only rising yields per acre, and ris-
ing capitalisation through mechanization and skyrocketing fertiliz-

er (and then pesticide) use. Hybrid corn marked an early, pivotal 
moment in capital-oriented biological innovation. By crossing in-

bred lines of corn whose seed produced high yields but could not 
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be reproduced, American seed companies severed the age-old 
connection between seed and grain (Berlan and Lewontin, 1986b; 
Kloppenburg, 1988: 91-129). Hybridization thus married biologi-

cal control to the coercive dispositions of market competition, 
chaining metropolitan farmers to the ñvicious cycleé [of a] tech-

nological treadmillò and widespread dispossession (Kloppenburg, 
1988: 119). 
 The same dispositions played out three decades later in the 

South. Far from simply a technological marvel of new seeds and 
new chemicals, the coercive-intensive appropriation of the best 

ecological spaces (good soil, good water) was necessary for the 
realization of the socio-technical visions of the Green Revolution. 
This great leap forward to new frontiers, for the Green Revolution 

of the 1960s and for its forerunners as well, allowed to extend ca-
pitalisation on socio-ecological terrains that were favorable to the 

simultaneous and uneven appropriations of biophysical natures. A 
big part of the reason why the Green Revolution was so successful 
(that is, where and when it actually was successful on its own 

terms) was that it imposed cutting-edge technology on regions 
where the value of labor and land was very low, driving down sys-

temwide food prices and therefore, all things being equal, the sys-
temwide cost of variable capital. (In other words, cheap food re-
lieved pressure on capitalôs wage bill, attenuating the falling rate 

of profit.) At the level of appearances, we are treated, then, to 
something of an optical illusion ï a new stream of capital inputs 

leads one to think the Green Revolution in terms of capital-
intensity. But insofar as this ñrevolutionaryò project appropriated, 
for free or low-cost, quality land, access to water, and labor power, 

the value composition of yields was in fact very low, and therefore 
highly profitable. The revolutionary achievements were made 

through plunder every bit as much as through productivity. 
 The capitalised delivery of ñlabor and natureò is expensive. 
Among the secrets of capital accumulations over the longue durée 

has been the progressive (and always contested) conquest and ab-
sorption of human and extra-human nature whose reproduction 

was either relatively, or entirely, free from the law of value. The 

contradiction in historical capitalism has been to simultaneously 
preserve and create ï and in the same breathe, to undermine and 
appropriate ï the reproduction of ecologies (as oikeios) relatively 

autonomous from the circuit of capital. Left ecology has illumi-
nated the ongoing transition from the formal to the real subsump-

tion of (extra-human) nature to capital (Boyd, Schurman, and 
Prudham, 2001; Smith, 2007). But these discussions, so far, have 
yet to grasp the ways that the rising capitalisation of nature 

proceeds on the basis of the relative exhaustion of the conditions 
of production (e.g. soil exhaustion is ñfixedò through rising capita-

lisation in the form of fertilizers, while fertilizers themselves work 
only so far before provoking pest invasions, escalating pesticide 
use, which creates new resistances, and so forth). The upshot is 

this. The rising capitalisation of nature ï qua the transitions (plur-
al) from formal to real subsumption, take place in a world-

historical situation of rising production costs stemming from the 
degradation of the conditions of production. Rising exhaustion and 
rising capitalisation are two sides of the same coin.  

 As in the oil sector, rising capitalisation in neoliberalismôs 
world agriculture has set in motion all manner of resistances to the 

self-expansion of capital, from antisystemic movements, from eco-
logical feedbacks, from resurgent national developmentalisms. 
(All of which points towards the transcendence of a value-

theoretic argument about capitalismôs inner logic ï a profoundly 
heuristic exercise ï in favor a history of capitalism, one that moves 

towards an analysis of the ñevolution of society as a whole,ò in 
Luk§csô turn of phrase [1971].) This is the double limit of capital 
and capitalism, the inner logic feeds rising costs and declining 

profitability, the solution to which is an outer logic that delivers 
temporary liberation, but only within specifiable limits.  Thus, un-

til this moment (and perhaps for a few years more, perhaps even a 
decade), the game has been worth the candle because the contra-
dictions of rising capitalisation could be offset through the dep-

loyment of socio-technical innovation and brute force to extend 
frontiers and stall (or at least, slow-down) the exhaustion of the 

stimuli that have sustained the ecological surplus.  
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 As world agriculture gets reworked as global factory (an 
asymptotic process) ï its socio-ecological constituents extracted 
and then reintroduced into the body of world-ecology as a macro-

cosmic face of genetic appropriations and productions ï the more 
it becomes subject to the same tendency towards a declining eco-

logical surplus that we encountered in our survey of the world oil 
sector. (I shall bracket, for the moment, the ways that contradic-
tions within oil shape the contradictions within agriculture, al-

though these are powerful and significant.) All agricultural revolu-
tions in the modern world-system have justified their globalising 

expropriations by promising, and until now materializing, a yield 
revolution. Their significance for accumulation rested in the pro-
duction of a rising ecological surplus relative to the demands of 

value accumulation ï driving down the value composition (price) 
of food relative to the average value composition of aggregate 

commodity production. All depended upon successive frontier 
movements interlaced with productivity-maximizing innovations.  
 At the heart of the argument advanced here is that the Green 

Revolution constituted a new phase in the capitalisation of global 
nature. As such, we would expect to see an epoch-making expan-

sion of the relative ecological surplus, at the beginning of any re-
vival of world accumulation. This is true both in terms of extra-
human nature (for example, grain or energy surpluses available for 

sale at low-cost), and in terms of the mobilization of human nature 
qua relative surplus population. Such revolutions would yield a 

double windfall ï 1) deploying cheap, extra-human resources to 
maximize yields (and minimize their value component), thereby 
driving down food prices relative to industrial goods; and 2) ex-

panding the reserve army of labor. As we have seen, the period 
1980-2000 offered the lowest world market prices for food in 

world history ï this was not unrelated to the appropriation of an 
extraordinary labor frontier. Freeman thinks nearly 1.5 billion 
workers ñfrom China, India, and the former Soviet Union entered 

the global labor poolò in these decades, but my guess is that the 
overall expansion was not much more than half this (still massive) 

figure (Freeman, 2005; also Barnet and Cavanagh, 1994). In con-

cert, these accomplishments would  reduce the wage-bill for capi-
tal, and therefore powerfully counteract the tendency towards de-
clining profitability. In the middle-run of 25-35 years, we would 

expect to see two contradictions come into play, gradually eroding 
the mechanisms for delivering (or even sustaining) an ecological 

surplus sufficient for expanded accumulation. On the one hand, we 
would expect to encounter a rising organic composition of capital 
at a systemwide level. This tendency has progressed farthest in the 

heartland of the so-called ñgreen revolution,ò where in the United 
States the rising energy throughput of agriculture precipitated an 

avalanche of farm bankruptcies (registering faltering profitability 
at the ñenterpriseò level) after the 1970s (MacLellan and Walker, 
1980). This tendency underpins the high rates of profitability en-

joyed by agribusiness in recent years (McMichael, 2009b). Lewon-
tin puts his finger on this process: 

 
The rise in purchased industrially produced inputs has had 
two effects. A major increase in yields per acre has driven 

down the price paid to farmers for their product. Simulta-
neously the farmers' costs of production have risen. There 

has been no escape from this dilemma for an individual 
farmer. Because the price paid for a farm product is deter-
mined by the aggregate production from all farms, no indi-

vidual farmer can push prices up by holding down produc-
tion. Thus he must increase production when other farmers 

do, but the result of all these individually economically ra-
tional acts is mass suicide (2001; also Danaher, 1989; Ken-
ney, et al., 1989). 

  
 On the other hand, the very escalation of rising energy 

throughput ï declining energy ñefficiency,ò if this is the right word 
for it (Pimentel, et al., 1973, 2008, 2009) ï must be understood as 
a farm-level response to: 1) the coercion of finance capital, which 

demands rising productivity in relation to an the average rate of 
profit determined in great part by non-agricultural enterprises; and 

2) the relative exhaustion of agro-ecology in two main ways, first 
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as nutrient depletion, and secondly, as the creative response of ex-
tra-human nature to the disciplines of capitalism. Amongst these 
creative responses we may note the proliferation of herbicide-

resistant ñsuperweeds,ò resilient in the face of Monsantoôs famed 
RoundUp Ready, GMO soybeans (Brown, 2005; Gurian-Sherman, 

2009; Caulcutt, 2009). Considering that GMO soy already consti-
tutes 57 percent of world output, and that the U.S. remains the 
leading soy producer (37 percent), we may soon come to under-

stand the rise of the superweed as a world-historical event (Pech-
laner and Otero, 2008; Masuda and Goldsmith, 2008).  

 The accumulation crisis generated by the postwar boom (c. 
1947-1973) was resolved by resurgent financialization and resur-
gent primitive accumulation. (The marriage between these two 

moments was much tighter than ever before.) As we know so well 
by the point, the financial expansion ï which by its nature 

represents a multiplication of the systemwide claims on the future 
ecological surplus ïpropelled a radical expansion of property 
claims on the genetic diversity of the biosphere. This is not new, 

and in a broad sense this too is a cyclical phenomenon of the 
world-economy The ñprimitive accumulation of botanical know-

ledgeò has been with us since the long 16th century (Canizares-
Esguerra, 2004; Kloppenburg, 1988; Brockway, 1979). What is 
new, however, is neither enclosure, nor its latest incarnation qua 

ñbiopiracy,ò but the whole spectrum of efforts to rework and con-
trol nature at a genetic level. What is too often missed is that re-

working nature in this way not only implies, but necessitates, the 
rising capitalisation of nature. But far from a productive response, 
in the neoliberal era this has been nothing short of a redistribution-

ist ploy. The neoliberal ecological regime joins rapid financializa-
tion with the transition from the ñformalò to the ñreal subsumption 

of nature to capital.ò And so we have moved from Captain Hook 
to Dr. Frankenstein in modernityôs production of nature.  
  In its formative years, neoliberalism succeeded in expanding 

the world food surplus ï a pillar of the relative ecological surplus ï 
by milking the last of the Green Revolutionôs prodigious increases 

in agricultural productivity, making profitable the systematic con-

version of a vast layer of the worldôs peasantry into 
(semi)proletarians and commodity-producers (Araghi 1995, 2000). 
In contrast to previous waves of primitive accumulation, this form 

of agricultural revolution appears as almost entirely redistributio-
nary. Thus, for instance, the neoliberal ecological regime brought 

to an end the long wave of egalitarian land reform that spanned the 
period 1910-1970 (Bernstein, 2002). In the absence of gigantic 
ñfree giftsò on offer from the frontier, it looks as if the neoliberal 

accumulation strategy was rather narrowly focused on redistribut-
ing the fruits of Green Revolution agriculture, a necessarily self-

limiting strategy. 
 By now there is widespread agreement that the productivity 
gains of the Green Revolution  have exhausted themselves, even if 

there remain possibilities for yield growth on the margins. Per ca-
pita grain production peaked in the mid-1980s (Tilman, et al., 

2002; IMF, 2008; Earth Policy Institute, 2006; Scoones, 2001). In 
the heartland of the Green Revolution, India, cereal output actually 
declined modestly between 1990 and 2004 (Research Unit for Po-

litical Economy, 2008). From a long historical perspective, even 
the Green Revolution appears as a recent reproduction of Euro-

pean capitalismôs land-extensive strategy (Moore, 2003b, 2007; 
Weiskell, 1981). These ecological revolutions achieved their gains 
not only through a geometric increase in off- farm inputs and the 

new techniques they implied, but also by virtue of market and non-
market appropriations of the best land. The Green Revolution 

worked wonders where land was great and water abundant ï not 
more than 20 percent of arable in the Pakistani Punjab of the late 
1960s (Niazi, 2004; Perelman, 1977: 153). As the heartlands of 

this revolutionary project moved from the windfall phase of socia-
lisation towards capitalisation, land and water offered up increa-

singly effective resistance. Water, upon which chemical fertil izers 
depend so strongly, may prove must intractable of all ï and the 
implementation of yet more capitalisation through better and more 

powerful well-pumps promises a dynamic strikingly similar to 
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oil.59 The decisive spatial appropriation of the Green Revolution 
was indeed horizontal rather than vertical, depending on oil drill-
ing and water mining ï groundwater withdrawals on the Indian 

subcontinent accelerated more than 12-fold between the end of the 
1950s and 2000, with Punjab home to the greatest number of 

ñoverexploitedò aquifers (World Bank, 2007: 182, 186; Shah, et 
al., 2003). By the close of the 20th century, cereal harvests, world-
wide and in the Punjab as well, expanded at just half the rate of 

three decades prior (Strauss, 2000: 106; Murgai, Ali, and Byerlee, 
2001: 203). (The parallels with the exhaustion of Englandôs first 

agricultural revolution, and the developmental crisis of early capi-
talismôs ecological regime, are not to be missed.) 
 Whether or not a biotech revolution is in the cards as a mea-

ningful way out of this impasse remains doubtful. Gurian-
Sherman, in the first comprehensive survey of biotechnologyôs 

aggregate yield effect, finds almost all gains (such as they are) in 
operational, not intrinsic, yields (2009). Even if water and land 
constraints could be overcome through new genetic-chemical 

combinations ï and the ñwater questionò may well be more serious 
than commonly recognised (Palaniappan and Gleick, 2008)  ï the 

very basis of late capitalist agriculture, its capital- and energy-
intensity, creates an even more serious constraint on late capitalist 
agricultureôs capacity to raise yields. The existing control regime ï 

in this instance, the control of weeds and pests ï promises to in-
duce the evolution of more resistant pests or pathogen, the very 

superweeds and ñsuper-pestsò we encountered earlier (Ruttan, 
2002: 173). 
 This suggests a world-historical rupture of the greatest signi-

ficance in the modern history of agriculture. If it persists, the fail-
ure of biotech to achieve a significant upward revision in the sys-

temôs ecological surplus expresses a fundamental disjuncture be-

                                                 
59 ñToday, Indiaôs farmers use subsidized energy worth some US $ 4.5ï5 bil-

lion/year to pump some 150 km3 of water mostly for irrigation; the countryôs 

groundwater economy has boomed by bleeding the energy economyò (Shah, et 

al., 2003: 138.) 

tween the use-value and exchange-value moments of agricultural 
revolution as we have come to know it. Since the 1930s, beginning 
with the hybrid corn revolution in North America, the agricultural 

history of this ñshortò 20th century has been, in crucial respects, 
about the concentration of genetic knowledge in the hands of agri-

business in order to bring farmers into the circuit of capital. It is 
not for nothing that Kloppenburg refers to this as a decisive mo-
ment of ñprimitive accumulationò within advanced capitalism. 

There is no question that these hybrid initiatives were implicated 
in a revolutionary increase in the relative food surplus. (Whether 

or not such revolutionary increases could have been achieved by 
other means remains an open question.) These hybrid revolutions 
were novel in their capacity to privatize genetic knowledge in the 

hands of capital. In contrast to the biotech project today, this earli-
er revolution reproduced the durable relation between use-value 

(rising food surplus) and exchange-value (reviving accumulation) 
that had persisted for several centuries. But the more recent trans-
formations associated with genetically modified crops has yet to 

reproduce this durable relation. Biotechôs great promise seems to 
be one of maximizing profitability without maximizing the ecolog-

ical surplus (Altieri & Rosset, 1999; Gurian-Sherman, 2009). This 
promise may be read as a key agro-ecological moment of the 
broader redistribution of income (from poor to rich) characteristic 

of the neoliberalism (Duménil and Levy, 2004; Harvey, 2005) The 
contradiction between use- and exchange-value may as a conse-

quence be unusually sharp in this latest wave of agro-ecological 
transformation.  
 There is, then, a ñfeedbackò contradiction at play here. On the 

one hand, capital must realise a qualitative expansion of the rela-
tive ecological surplus ï whose chief expression would be massive 

expansion of food, energy, and materials surpluses available at low 
cost. On the other hand, the very (capital- intensifying) strategies 
that would enable such a qualitative expansion will enclose those 

small zones of undercapitalised nature that still exist, and will in-
tensify the effort to fragment (and discipline the fragments of) na-

ture. The first movement (frontier expansion) implies an escalation 
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of class and imperial projects to ñreserve the exclusivity of access 
to these resourcesò (Amin, 2008),  and to an escalation of (costly) 
social and geopolitical tensions. The second movement (socio-

technical innovation) is already generating a bundle of unpredicta-
ble responses. It is, in Wallisôs apt phrase, a ñtaming cycleò ï the 

very strategies that seek to maximize not only the productivity of, 
and also control over (predictability), a specific nature- fragment 
undermine the longer-run conditions through which productivity 

and predictability can be realised (2000).  
 For this reason, I am not much concerned with the ecological 

ñovershootò preoccupations of much green thinking these days 
(Catton, 1982), including its Marxist incarnation (Foster, Clark, 
and York, 2008a, 2008b). I donôt mean to suggest that overshoot is 

a poor description; merely that it is not much of an explanation ï 
as with the ecological footprint metaphor (with which it is closely 

linked) we have an order of things in which the socio-ecological 
relations that constitute both ñsocietyò and ñnatureò are beside the 
point. For the argument at hand, there is too much emphasis on the 

acting units and not nearly enough on the relations that form and 
re-form the agencies of capitalism as oikeios. The crucial issue, 

from the standpoint of the longue dur®e, is that the ñtime-space 
compressionò central to the accumulation of capital at once de-
pends upon, and drives ever faster and forward, the time-space 

compression of biophysical nature. But this is no mere capital-
centric process; there is a dialectic. In the modern world, extra-

human nature evolves much faster than the social relations that 
seek to govern it. These evolutionary responses are of course coe-
volutionary; but the biophysical moment is increasingly unpredict-

able and indeed defies efforts to discern impending qualitative 
shifts with any degree of certitude (Sheffer, et al., 2001).  

 As capital comes to circulate through (and not merely around) 
biophysical circuits, the faster these ecological revolutions move 
from liberating to imprisoning accumulation. Herein lies the polit-

ical ecology of Nature as ñopportunityò and ñobstacleò ï an enab-
ler of, and hindrance to, capital accumulation ï in successive eco-

logical regimes (Mann, 1990; Henderson, 1999; Boyd, Prudham, 

& Schurman, 2001). Thus each ecological regime takes less time 
than the previous to complete the circle, as it were, reflecting the 
increasing penetration of capital into primary production and its 

success in accelerating turnover time.  
 But this success is achieved at a price. This inner logic of capi-

tal ï which is predicated on the tendency to dissolve socio-
ecological particularities and reconstitute them as fragments (e.g. 
parcelizing land, ñstandardò slaves or hogs, patented genes and 

even organisms) ï tends to enable the accumulation of capital for a 
time, but in the absence of uncapitalised, nature, is unsustainable, 

within the logic of value accumulation itself. The rising cost of 
fixed and circulating capital drives upward the organic composi-
tion of capital, which drives down the rate of profit. The temporal 

moment is crucial, for the rising capitalisation of nature works 
within established boundaries (keeping in mind the constant drive 

for new commodity frontiers) by accelerating the extraction of 
ecological wealth. The acceleration of such exploitation poses one 
set of contradictions through the overproduction of machinery and 

the underproduction of nature; and another set of contradictions 
through the control efforts that seek to render more predictable the 

relation with the rest of nature, but over the middle-run, create 
conditions of spiraling unpredictability. Global warming is a mon-
strous case in point! 

 The eminently rational kernel in the catastrophism of our times 
is that this ñmiddle runò appears to be shrinking. And fast. ñThe 

models aren't fast enough right now,ò as Mark Serreze told the 
2007 meeting of the American Geophysical Union ï referring to 
the unexpectedly rapid retreat of Arctic ice (Amos, 2007; see 

Lindsay, et al., 2009). Serrezeôs comment applies well to the 
breadth of environmental studies today. Our models just arenôt 

moving fast enough. It is for this reason that I have emphasized the 
insufficiency of approaches that begin from a separation of what 
we know cannot be separated. If neoliberalism as ecological re-

gime has reached its signal crisis ï driving input prices upwards as 
the value composition of food, energies, and raw materials moves 

closer to the systemwide average ï this may or may not pose a 
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problem. The past two centuries have witnessed a succession of 
ecological regimes that have run ahead of the curve in the delivery 
of relatively cheap inputs, energy, food, and labor power. That ca-

pitalism has depended on accessible frontiers to deliver the goods 
is no secret. To this point, we have focused on the enduring prob-

lematic posed by Luxemburg ï the role of external frontiers in 
making the relative ecological surplus. What we have neglected is 
the obverse of the land and labor frontier ï the waste frontier. 

Simply put, every commodity frontier (for energy, for materials) is 
simultaneously a waste frontier.  

 Nowhere is this logic more in evidence than in climate change. 
Indeed, I think it is precisely because capitalism represents a pecu-
liar organisation nature (internalising labor power, externalising 

the other parts of nature) that global warming is heating up. 
Schumpeter once quipped that the sky may prove to be the most 

important ñfrontierò of capitalism (1942: 117). And there is little 
question today that CO2 emissions constitute a massive appropria-
tion of the atmosphere as waste frontier. Indeed, the atmosphere 

has been inadvertently produced as a form of socialized nature by 
the forces of capital accumulation. The waste frontier moved to an 

increasingly central position in world accumulation after the 
Second World War ï this had everything to do with the qualitative 
transformations of postwar capitalism, above all the synthetics 

revolution. But there was also a powerful quantitative moment. 
The geometrical expansion of commodity production demanded 

the radical extension of the waste frontier to the global atmos-
phere. Thus, global warming may be understood as the (non-
linear) result of capitalôs inner logic to minimize costs (drive down 

the costs of constant capital by deploying cheap energy for more 
costly labor), and by continually striving to open new waste fron-

tiers, to externalize the cost of dumping greenhouse gases into the 
air. Is it happenstance that every large-scale alternative to the oil-
centered energy regime today ï agrofuels, nuclear energy, ñclean 

coalò ï involves a chain of production that promises still more 
(and differentially toxic) forms of waste?60 
 

On Limits and Crises  
 

For Raymond Williams, capitalism emerges through the relation 
between humanity and the rest of nature. Green social theory has 
gone far in making this clear. But this offers only a point of entry 

into the questions of crises and limits in actually existing capital-
ism. How do we move forward? I should like to draw this discus-

sion to a close by offering two propositions, one conceptual and 
one empirical.  
 First, surplus value and the relative ecological surplus are not 

identical, but mobilize in dialectically uneven fashion. Joseph 
Schumpeter once quipped that the blessing and the curse of Marx-

ism was that ñsociology and economics pervade each otherò 
(1942: 45). The ñeconomicò category, labor, and the ñsociologi-
calò category, proletariat were but distinct angles of vision of the 

same  process. Naturally, the socio-technical dynamics of ñlabor,ò 
at the point of production, and the ñproletariat,ò within society, 

cannot be reduced to each other; but neither can they be adequate-
ly explained without each other. Can we not say much the same 
about surplus value and the relative ecological surplus? (And are 

not the dialectics surplus value/proletariat-reserve army and sur-
plus value/ecological surplus, themselves engaged in a dialectical 

waltz of sorts?) When Marx glibly opined that the accumulation of 
capital is the proletarianization of labor, we may join the chorus in 
saying the accumulation of capital is the proletarianization of labor 

is the enclosure of nature.  
 Here is a vital opportunity to underscore the class-relational 

nature of the value theory built out in this essay. There is an im-
portant distinction to be made between the history of class strug-
gles in the modern world, and the durable ñstakes of the gameò 
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that have been struggled over since the long 16th century.61 The 
history of class struggles in the capitalist era is manifestly a history 
of conflict over the terms of Theophrastusô oikeios ï the relation-

ship simultaneously within and between the human species and its 
environments. The stakes of the game have, with increasing force 

since the early modern era, found their gravitational center in the 
contested longue durée movement of commodification. Commodi-
fication has been savagely imposed and fiercely resisted, the orga-

nisation of production struggled over at every turn, by planters, 
industrialists, slaves, proletarians, peasants and capitalist farmers, 

merchants, financiers, state machineries and colonial empires. (To 
name a few.) At the core of all these struggles is, as every Marxist 
knows, the struggle over the rate of surplus value. (Knowing this 

hardly absolves one of analysis, of course, it only clarifies the 
game, and the stakes involved.) Schumpeterôs quip illuminates the 

enduring contribution of Marxôs political economy. Class struggle, 
the commodity form, and the transformation of the oikeios (hu-
mans transform nature and in so doing ñchange [their] own na-

tureò62) are dialectically, if not quite systematically, combined in 
the theory of value. Just as the history of class struggle in the feud-

al era emerges in and through the contest over the rate of seig-
neurial levy, so the struggles of capitalism unfold in and through 
the contest over the production of surplus value. And it is precisely 

this value form that constitutes the gravitational field of capitalism 
as world-ecology. 

 As we know, capitalism ñas world-ecologyò has been, for the 
better part of two centuries, characterised by abundance, not scar-
city. Since the 1830s, the underproductionist crisis tendency has 

been checked by the capacity of capitalist and territorialist agen-
cies to secure a relative ecological surplus through global expan-

sion. Put schematically, such expansion qua global ecological fix¸ 
works moves horizontally (new continents absorbed) and vertical-
ly (new mineral veins tapped or coalfields mined). So long as these 
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global ecological fixes expand opportunities for appropriation 
faster than they demand capitalisation, the ecological surplus ex-
pands and world accumulation revives. Capitalisation remains in-

dispensable, but can do its work only to the extent that a rising 
quantum of biophysical nature can attach to the same level of capi-

tal investment.  Thus emerges an inner contradiction of the specif-
ically capitalist oikeios ï the rising capitalisation of world nature. 
As capitalisation rises, the relative ecological surplus tends to fall, 

which can only be counteracted by liberating new reservoirs of 
socialised natures for the accumulation process. The punch line is 

that, just as the neoclassical notion of ñsubstitutabilityò represents 
a succession of specifiable, exhaustible (and therefore irreversible) 
movements, so does the capitalisation of socialised nature 

represent a series of specifiable, exhaustible (and therefore irre-
versible) enclosures. The relative ecological surplus falls in rela-

tion to the rise of commodified nature. This is one of the chief 
ways that capitalism not only ñdevelops,ò but ages. Today, there 
surely remain ecological spaces relatively untouched by the vi-

olence of the commodity form. But their relative weight in the 
world-system is incomparably lower today than it was in 1873, or 

even 1973.  
 How might we begin to move from value theory to the history 
of capitalism, from capital to capitalism? If the construct of ñeco-

logical regimeò is to prove useful, it must be more than a large de-
scriptive category (pace Beddoe, et al., 2009). In what sense can 

this perspective explain something of the rise and future demise of 
the modern world-system? For some measure of guidance, we 
might turn to Giovanni Arrighiôs systemic cycles perspective 

(1994), and Harveyôs theory of the spatial fix (1982). 
 Let us begin with Arrighiôs theory of historical capitalism. 

Crucial to Arrighiôs scheme is the notion that ascendant world 
powers have risen to global preeminence through varied ñorgani-
zational revolutionsò in the structures of capitalist and territorial 

power. Crucial for the argument developed here is that such revo-
lutions achieve their qualitative shifts in response to ï and on the 

basis of ï the accumulating (quantitative) contradictions of the 
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previous era. For instance, the crises generated in successive ac-
cumulation cycles have called forth organizing centers of progres-
sively greater geographical breadth ï from the Genoese city-state 

of the 16th century to the American continental-state of the long 
20th.63 That these movements may be propelled by an important 

ecological moment, is neither acknowledged, nor ruled out.  
 At the same time, Harveyôs theory of spatial fix (1982) sug-
gests two further connections of the greatest significance. First is 

the contention that the financial expansions so central to Arrighiôs 
perspective, are dialectically connected with ñaccumulation by 

dispossessionò (Harvey, 2003). Second, in Harveyôs broader 
theory of spatial fix, the initial flexibility, and acceleration, of 
turnover time achieved through a ñbuilt environmentò favorable to 

capital in one era, becomes a fetter upon accumulation in the next. 
In this way, ñenvironments are created that simultaneously facili-

tate but imprison the future paths of capitalist developmentò (Har-
vey, 1991: 218, emphasis added).  
 Integrating such a sociological sensibility to world-historical 

environmental change, we can put our finger on something impor-
tant about modern environmental history. Mobilising a theory of 

ecological revolution as organizational revolution, and a geograph-
ical, ñbuilt environment,ò perspective on successive ecological re-
gimes, we can begin to draw together Harvey and Arrighi, to see 

two things. First, successive phases of capitalism have unfolded 
through revolutions in the accumulation process, and the nature-

society relations within its gravitational field. These are ecological 
revolutions, their signal accomplishment, the radical extension of 
the ecological surplus relative to the historically specifiable 

movement of world accumulation. It is only from the standpoint of 
the oikeios (ecological regimes) that these revolutions ï constitut-

ing the deep structure of historical capitalism ï can be seen to is-
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 Not to mention geographical depth, as modes of extractive have plunged ever 
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level.  

sue successive ñenvironmental regimes.ò By deepening and widen-
ing the scope of commodification through new forms of gover-
nance, organizational change, and technical innovation ï not to 

mention the expansion of the systemôs socially necessary division 
of labor ï these organizational revolutions solve (for a time) the 

problems of the older ways of organizing world-ecology. Above 
all, they overcome looming agricultural and extractive bottlenecks 
to accumulation. Successive industrial and agricultural revolutions 

are only their most conspicuous form. To echo Harvey, I would 
say that these globalizing ecological revolutions at first liberate 

accumulation. Was not this the world-historical accomplishment of 
British hegemony in the ñfirstò 19th century (c. 1763-1848)? Over 
time, however, these new ways of producing nature ï through po-

litical regulation, built environments, industrial organization, agri-
cultural innovation and so forth ï begin to generate contradictions. 

The relative ecological surplus falls as the capitalisation of world 
nature rises. This undercuts the basis of expanded accumulation, 
starting the world-ecological cycle all over again.  

 Successive phases of capitalism, led if not determined by suc-
cessive world powers, organize nature-society relations in a man-

ner appropriate to the ecological conditions and challenges they 
confronts. In an important early debate in political ecology, Ted 
Benton argued for precisely such a historical specification of na-

ture-society relations. Drawing our attention to the ñspecific com-
plexes of natural conditionsò on the one hand,  and the ñspecific 

structure[s] of natural/social articulation,ò Benton rightly pointed 
out what is too often forgotten today, namely that what constitutes 
a limit  in one mode of production (or phase of capitalism) ñmay 

not constitute a limit for anotherò mode of production (or phase of 
capitalism) (1989: 77, 79). Thus may we begin to think of succes-

sive phases of capitalism as creating, and created by, an increa-
singly capitalised world-ecology. The historical limits of early ca-
pitalismôs ecological regime ï for example, agricultural exhaustion 

and relative energy scarcity throughout central and western Europe 
ï had been reached by the middle of the 18th century; these were 
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ecohistorical limits to capital accumulation as it was then orga-
nized. Clearly, they were not absolute limits. 
 What Benton does not offer ï this is where Arrighiôs approach 

becomes exceedingly useful ï is a spatialized sociology of how 
these limits have been transcended over the course of modern 

world history. What I am proposing is an ecohistorical twist on 
Arrighiôs fruitful notion that phases of world development pivot on 
ñparticular organizational structure[s], the vitality of which [is] 

progressively undermined by the expansion itselfò (1994: 226). 
From this standpoint, ñincreasingly vicious competition,ò between 

capitals and between states, eventually reaches a boiling point, 
with the ensuing crisis of profitability resulting in the demise of 
the very ñorganizational structures on which the preceding materi-

al expansionò was based (1994: 226). If we bring biophysical 
process into such a world-historical frame, it becomes clear that 

something more than competition undermined the great phases of 
world economic growth ï one can think of successive ñgolden 
agesò of capitalism ï 1450 to 1530, 1848 to 1873, 1947 to 1973. 

Put simply, in this undermining movement, we have seen recur-
rently two things ï an absolute exhaustion of those ñorganizational 

structuresò specific to the accumulation regime, and a relative ex-
haustion of the ecological spaces articulated with the old regime of 
accumulation. Here is a way to talk about limits without invoking 

neo-Malthusian conceptions of ecological limits ï a still present 
danger (even from those on the left) revealed in recent discussions 

of peak oil.  
 By locating todayôs biophysical transformations within long-
run and large-scale patterns of recurrence and evolution in the 

modern world, we might begin to illuminate the distinctiveness of 
the present crisis. It is for sure a crisis of neoliberalismôs environ-

mental regime. But is it also a turning point in capitalism as eco-
logical regime? To answer, among the necessary steps is to situate 
ecological relations internal to our historical political economy; 

and above all, to situate our historical political economy within the 
longue durée of the capitalist oikeios. If there is something we 

might call a modern world-system, then, I have insisted on empha-

sizing its double (not dual) character: capitalism as world-
economy and capitalism as world-ecology (Moore, 2003c). But we 
cannot be content with adding more signifiers. The formulation of 

capitalismôs double character is useful only if it leads somewhere ï 
not merely placing concepts of environmental transformation and 

governance alongside those of social change, but reworking the 
fundamental categories of (so-called!) ñsocialò change from the 
standpoint of the historically existing relations of nature and socie-

ty.  
 This approach, I think, moves us beyond the worn notion of 

ñecological crisisò as slogan, and in the direction of a formulation 
of modern ecological crisis as explanatory concept ï one the em-
phasizes the irreducibly plural notion of crisis: 1) plural through 

time (many temporalities); 2) plural across space (many geogra-
phies); and 3) plural across the nature-society dialectic (many so-

cio-ecological crystallizations), from the apparently ñsocialò crises 
of finance and empire to the apparently ñecologicalò crises of soil 
exhaustion and deforestation. 

 It is a re-reading of this grand signifier, ñecological crisis,ò I 
hope, that offers a more historical, and, therefore a more hopeful 

and democratic, means of thinking through the problem of ecology 
and questions of ecological crisis as constitutive of capitalism and 
its successors.  
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