Ecology & the Accumulation of Capital

Ecology& the Accumulation of Cam| slums, the traffic jamsand not thes@nly as physical objects
but as ourselves in them and in relation to tkem T h e
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produced, manifest ia purified social repertoire of agents and a  mined in advance.i The r i se of mo mdhso | y

purified bundleof environmentakffects It is an eminently Caet scheme of things;ausedchanges in the relation betweeaature
sian way of seeindt is, in other words, an ontologghat produces and soadt vy . But is it not more reas
a critiqgue of the social domination oétare while (paradoxically) monopoly capitalis mo (andsexp@ininge a ns
valorisingits inner logic This line ofcritique reproduces the very  a vast web of natusociety relations, as they unfoldédrough
alienation of nature and societyan intellectual no less thanam the crises of the Biish global market forged inincentury?
terialmovement that it seeks to weave together After a certain point, the social cats®physical cosequence

If not the singular abstractions of society and environment, approacld i d n6t say anything that mo <
what? The shortest answer, as Willams suggeistto adopt ae- with: Capitalism is bad news for the birds and bees, @iernthe
lational ontology Here is a methogremised on thealialectical soil, and pretty much all living creatures the planet(This has
movement and integretration of the (so-called social and the promptede nvi r onment al historians di
(so-called natural. There is nothing new itself in thisswer, so Tisnot t her e s omet?hEmpigcal evidenee t o
long asoneremairs with the spheres of social theory and shedy mi ght be amassed t ar owmenreinftya |l toh iis

of regional transformation. But what about our stories of thd-mo  but within the limits of the Cartesian seme,the socieecological
ern world?Translatingthis relational method from social theoryto  constitution of capitalisnitself remainsunexplored.ln an expa-

world history has been arenduring challenge That is to say, sive sense, thieig questionhereis not so much about the central
Afgreaxnals theory has not (yet) tygficapealsm asiitss abotheowayawehing camtaigmor ifljous t o r
of capitdism. Now, it is certainly true thatodaywe enjoy a vast prefer, modernity, indusialisation,and the many other pabde
and enormously rich literatur efimas tfieern vy r o ckisescd shangdhifhesateonativedisd B u
inspecion of this literature, especially its worklistorical comp- betweend i f f er i ng A w édetween,osdy, aamtaismn g 0
nent, reveals a series of narratingBose motive forces are e« (or madernity, or irdustrial societythatactsuponnature and one
ducibly sociali the great thrusts of European colonijsof thatdevelopsthrough nature.We have | believe,arrived at a p-
commercialisingmperatives, of civilising projects large and small  werful eductivemomenti one that allows us to erase old boand
(e.g. Ponting, 1991; McNeill, 2000; Richards, 2Q03) ries and open new vistasndone where we can reconstitute each

This sort ofsocial determinism was indeed my own point of of thesegprocessesn thehistoricalbasis of the natursociety red-
departureNear |y a decade ago, ls-ar giandd t hat Afenvironmental cri
esaond | ong MAsystemic tagtmhaieono o f Eagensaid tham dome FrdmetHis perspectivet he cea | | f
complemented apitali smés phaseg00®f dgrveetliompgme nhurfaMooaed nat ur al hist
It was clear, for instance, thtte rise of mowpoly capitalism in (Costanza, et al, 2007a, 2007b; Bedgla al., 2009) | worry,

the later 18" century entailed a set of faeaching agreecologcal
transformations, from the wheatfields of the Aman Midwest to ’ .

. . . See Steinberg, 2004.
the copper mines of Chikndthe rubber plantations of southeast 3Tilly, 1984,
ASla But I soon fOUﬂd that one COU|d tl‘aVE| Only SO fal‘ Wlth SUCh a 4 Thus my agument Counterposes |dﬁape Conceptions of Cap|ta||smfr0m
model. It was an approach that proceeded from afsatpriori the left and the right in favor an methodological and theoretical approach that
constructions ontologically prior to thelations| wanted to ds- enables the construction bistorical capitalism over large space and thegue

cern. In other words, the game was rigged, the outcdete- duree (Hopkins, 1978, 1982McMichael, 1990; Wallerstein, 1974; Moore,
' ' ' 2007).




however, that in the absencesynthesi§ relative to integratini
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evident, t he hege monyl9&4fpesta o wd s

we are left with models that cobble together multiple observed still in obscuring the natursociety relationconsttuting capitd-

trends without explaining he i r
factors is recognizeds decisive, but the specifialylelations un-
derpinningthedescriptive trends, remains in a bldakx. Costanza

interrelbhgdi owrdismasawhae. ii nt er p

The alternative Will pursue is one thairivilegesthe totaity
of naturesociety relations. For this reason | shall borrow from the

and his ctleagues, for instance, characterize the twentieth century Greekrootoikos(home or hougeand speak in terms etologcal

as a nGreat
tem that consists of population increase, ristogisumption, la-
undant cheap energy, and liberalizing polit®eonomies

change tends to fall back mwcial driversi rather thansocio-
ecological relation$ in a manner very close to world environme

tal history s bl ack
growth, and indstrialisation®
And yet, everything need not

to be learned from an examination of the interplay of distinct long
waves (and distinct temporal logics) fmang the rise and fall of

world hregemonies, financial complexes, ayeb,i e n wmernot a | 0

change in the man world.But | will suggest that the relations of

A c ceading r a tsintedinkéd sfg-w h o egnjes, revolutions,ra crisesAnd while the Greeks of antiquity

did not have a word for ecology, thiilpsophefbotanist Theop-

( B:0 O 7 rastus deployed the teraikeiosin a way very close to our own
525. As such, the argument for causation in global environmental it o

i n drelatiomghipbettvderea plant species and theienv
r o n mgHughes 1994 4, emphasis added).The shorthand
fecologicab therefore speaks to a holistic perspective on the o

b o x i nsgtion,o dopulation m m eganisnieavironmenfsocietyenvironmentelation Each dialectal

movement is actively constructed by (and through) the other.
ofigamisnii ah@ engnmiert sonhsbitutey theopar®dolegy s|gnifies
the wholethat emergesthroughthese relationgLevins and le-
wontin, 1985).

| havethereforerefrained from the language efivironmetal
crisis, and embraced that etological transformation. Ecogy

mu C

whole cannot be reduced to the sum of these interactions. A massand €ological, then, signify the relations of the whoreediated

of evidence indicting capitalism (or modernity, or industrialisec

through the partial totalities alapitalaccumulatiorand the shitf

ty) for its manifold environmental stressors and stresses does noting nosaic of naturesocietyrelations Such a perspective implies

explain how these stresses are generated (and how thggree-
tive), how they turn into crises, and what kinds of crises they i
plicate.

From where | sit,d say that every phase cdpitalist develp-
me nt is fAcomplemented byo a
transfamation makesabout as much senses saying thaevery
phaseof capitalismare complemented by new bourgeoisies, new
imperialisms, new socitechnical innovations. But wrethe ge-
nerative capacitiesf new bourgeoisies, imperialisms, and inaov
tions in the making okuccessiveapitalist orderdiave beeself

® For example, McNeill, 2000; Richards, 2003; Ponting, 20A%. a engag-
ment of the problem of explanation in world environmental history, see Moore,
2003b.

and indeed necessitates a much different set of questmmsttie
Cartesianmodel. Rather than write a historgfc a pi t a1 s mo ¢
pact on the environmerthen,we might posit a generative relation

bet ween fendless accumul ataono :

stpwerce .f G cl nmeotdeea do i i e & v ifiveodpriragonty abla O

the rest of nature, we might well ask how the provisionallyistab
lized relations between these two guuaints creates, simultanesu
Iy, a Afootprinto on scoacliletdy fireon
r o n meThet accamulation of capital and tpeoduction of a-
ture are, thergistinct rather more thaghiscrete categories, so-i
tertwined as to make the one untlable without the other.

If these are distinctive moments within a dialectical unity, we
might ask, just what are the methodologigahfes and axeptual
premises necessary to illuminate thesatimis?



Wall Streetis a Way of Organising Nature

My response builds out from a simple proposition: Just as a
farm is a way of orgasing nature, so is a market, an empire, a
factory. Thereare distinctions to be made, of courset us be
clear, at t he outset ur @ dacttos t h
Pronethean constructivismit signifies a coevolutionary process.
The produation of naturequathe production of capital expressaes
definite relation with (not to) nature. Our putativeliff s o c ira | 0
mations make history, but not withimophysicalrelations and e+
terminations of their o Wophys-hoo
cally constructed as nature is socially constituted, even & the
constructions and constitutions reveal distinctive modes obeper
tion.

The problem of laguage here is inescapablkhe approach on
offer eschews aoluntaristapproachi we cannot simply invent
new categories to talk about the relations between enation e-
ciety. We canhowever shift the terms of the discussion fraan
reductive focus on the end points (nature, societyarteductive
method, one capable of drawing out the relations through which
nature and societiake shapeas material formatiorsnd intelle-
tual constructslike. Benton | think grasps the nettle of the issue

To transcend dualism is not to abandon the makingssf di
tinctions between and within the domains conventionally
assignedo one side or other of@ichotomy[nature, so&-

ty]. Indeed,part of the strategy may be to proliferats-di
tinctions, to undermine th®rced unityascribed by duadk
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constituted through a succession of ecological regimes that cry
tallize a qualitative transformation @apitalaccumulationi for
instance the transition fm manufacture to largscale indstry i

within a provisionally stabilized structuring of nattseciety red-

tions. Ontologically speaking,historical capitalism emerges
through the dlectic of the accumulation process and nature
society relations. | am rking a deliberately provocative angent

here for a simple reason. So long as we continue to view class

ruclikd, Qatetdhineridd, heopblitics, TnBustidtion, cultural

production (and many more besidesrasiplementelly a spedi

ic socicinstituto n a | mode of governiang nf
ry pdduction, we find ourselves in a Cartesian f‘rah) put it

straight t here is not a soci Acont
Sé“ﬁot“éﬂcb€b}’89|%aﬁ?her£‘|§ﬁn&bmxtb

textt taalll The sociecultural, the political, the economic
merely to take thd9" ¢ e n t tripaytite svivisection of social
sciencei do not now need to be HRAiIinte:
standing ofbiophysicalprocess; the vivisected body itsédiday
calls for internment, a higher symis birthed.

Nevertheless, to leave the argument at this level of alietma
would miss a magic opportunity. Let us begin with a braad
multilayeredconception of ecological regimes t®serepertoires
of naturescciety relations specific to successive gd¢m of world
accumulation (Arrighi and Moore, 2001; Moo2§00. Recall our
operative distinction, thatgime in this sensgopens a new angle
of vision on capitalisdms o nt o ge neasécelagicateap i t a
gme. Rather than engage in‘ia cer
surely amongst the great temjins of valuetheoreticsi | wish
to encourage a certain productive slippage between tapitas

tic ways of thinking t oo-ea c°fhistoeceptianéstands gheretpre, in dialgadugterppingto the tpcporatip n t

logically dualist (2001: 311, emphasisdad).

Let me risk a blunt statement. @talism does nolhavean eo-
logical regime; itis an ecological regime. Or ratharapitdism is

contrivaneeodfogisabti o egi mes o bsanhthe fene
social relations of production and reproduction! One can read, for instance, of

ffagrarian sociometabolic re-aridondrebd wit h
tions. For recent examples, s@ger alia, Beddoe, et al. (2009); Krausmann, et
al . (2008); and McNeillds (2000, 2008)

"To borrow Friedmannds nicely turned ph



Ecology & the Accumulation of Capitab

ecological regime, and thenvironmental regimef historicd ca- and set in motion new (and contradictory) demands upon the rest
pitalism. Here | think we may find a means of relating metabolic of nature.That is to say,le townAcountry antagonism overlg-

rift approachegFoster, 1999Foster, Clak, and York, 2008a, b), ping but not be confusedvith the coreperiphery divide is the
agrofood regime theory (Friedmann and McMichael, 1989; decisive geographical relation. Ecological regimes, tmts a
McMichael, 2009, Weis, 2007, resource rgime studies (Bunker matrix of relations gorplesesnasng f

and Ciccantell, 2005)energy regime analysd®oddnik, 2006) we | | as fc oduging swptusgsiFeoos t (eprréos A met
and many mordesideswi t h t he fAdeep str ucriufrte®d iosf, ctgipdictlan duipcthtapiaisne butyco- a
ecological egime. stitutive of the capitalist mode of production (1999yeEy phase

By ecological regime, | highlight those relatively durablé- pa  of capitalismemerges through revolution in natursociety red-
terns of governance (formal and informalgheological innoa- tions that creat new possibilities for the expanded accumulation
tions, class structures, and organisational forms that have sustainedof capital. What constitutes these possibilities? At base, every
and propelled successive phases of world actation since the great wave of capital accumulation has unfolded through and upon
long sixteenth century (c. 14510640). Ecological egime, from a greatly e@panded ecological surplus, which finds its phenomenal
this standpoint, signifies the historigalstabilized process and expressio in cheap food, cheap ey, and cheap inputs. To the
conditions of extended accumulati@tologicalrevolutions mark extent that new labor surpluses can be mobilized through derural

theturbulent emergence of these provisionally sizéd processes zation, labor costs can be driven down as \vethrough cheap
and conditions.The focus is not on the interaction of social and food (driving down the minimum wage necessary for sociabrepr
biophysical essenceisthee ae ficoupl edd onl y ductiontall eheap enargydcentrdi ta tising productivity).

the fish in a pond arécoupled with the pond tself i but on the But just what doe%he /emdcelmampay r e a
socice col ogi cal constitution of betahdgateth totmpré preciset anaytical dangudgerg evbvest i 0 n s
This constitutive dialecticextend far beyond the manifold emerge only when these ecological surpluses can be prodigeed
Achanges i n tnlxassotiaded dith ervimmm@b nificantly below sgtemwide production costs, those in primary
history: property relations, commoditgntered resource extra production ab o v-8" aertuty.effloBscence asi n 6 s
tion, caskcrop agriculture, energy oplexes, and so forthThe theiwor kshop of the world, o for

production of naturesociety redtions has been every bit as much  with the agricultural revolutiorof the American MidwestNorth
about factories as foreststock exchanges, shopping centers, American grain rejaced, on a extended scale, the relative eschau
slums, and suburban sprawls as soil exhaustion and species extin tonof Egl andoés Aagricul turall84d) stri

tion. and would in time be complemented by new granaries in Russia,
Theseecologicalregimes comprise, at a minimum, thoserma India, and elsewheréBetween the 1846 repeal of the Corn Laws

ket and institutional mechanisms necessary to ensure adequate and the downtur of the 1870sBr i t a i n (parts igareasedn i m

flows of energy, food, rawnaterial, and labor surpluses to the o 254 percentGrain arriving fromthe United States, haawer, in-

ganizing centers of world accumulatibrout we should alsota creased fortyfold, from 25,000 tons to over a million, gMiding

tend to the production complexes that consume these surpluses,more thanha |l f o f Britainds tot al gr é

8 paceBerkes, Colding, and Folke (2003), Lit,al. (2007).
°The phrase is from Cronondland@988)s s i ¢ ¥ ®nedeygy and laborproductivitgek Jotgenson, BI81, 1984.
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period (catulated fromAtkin, 1992:17-18).2! It is true that grain geographical expansion havepened vast opportunities for

prices fell only modedy in this golden age of British capitalism channeling a growing share of biospheric wealth theoapparatus

(Barnes, 1930: 290put this is surely a major accomplishment in  of capital accumulation. It has been the genius of capitalism to

Il i ght of Engl andds r-28pmilidn) gnd p u taketadvaniage gf thesavapportufitiesin a manner no otherazivilis

rapd industrialisation (onehird of world manufacturing). Prices tion was able to d® composing a succession of se@chnical

would tumble sharply dowwards in the generation after 1873, innovations that maximized biophysical thrdwgt relative tod-

even as England came to consume 80 percent of its daily breadbor, and which continuallyevolutionizedt he very fnat u

from external sources (Mulhall, 1892: 444; Thomas, 1982: 336; biophysical throughput itself. Simply putjodernty gave risenot

O 06 R 0eulo%r) simply to more efficient iron smelters, bih new steam engines;
Long waves oeconomic growth (accumulation) therefore take not simplyto more efficient steam gmes, buto internal combs-

shapewhen and where the conditions for profitability are re  tion engines.

established after a downturn. But it is not e&sestablish these This successiorrepresents a profoundly more discontinuous

conditions They depend not only upon sod&chnical ingndity, story than is often recognized'he transition to coal was pcmn

but also upon vast rivers of biophysical wealth withwhich the tuated by the Atlantic social revolutions and Nepoleonic wars;

new innovations @ useless. Think, for instance, of thedgling the transition to oilpy two great world waxr and a mighty world

techniques that allowed fahe fertile marriage ofass poduced depressionOne could | think, quite reasonablgead the long sk

coal and irorin late 18" century England? The Industrial Revak
tion, to stick with our example, unfolded through the unpreceden
ed collection of cotton, iron, and coal surpluses whose valoe co
position (the average social labor inscribed in therroodity) was
very lowi relative to, say, shipbuildingr watchmé&ing.*® To be
sure, here werevariable reasons for such low value composi
favorable geology and canal infrastructure (Welsh coal), the a
luvial soils of the Mississippi Delta (cotton), thepiteyment of
serf labor and simple amufacturan the Urals(iron).

In other words, inputs and labor power had to be mobilized
cheal vy , Acheapo
the conditionsof commodity production and exchanga the eve
of a renewed long wave. Historically, we haverséso key no-
ments in the formation, and successive decomposition, of this rel

tory of agricultural and industrial revolutions in the modern world
as a succession of globalizing ecological revolutions that have |
berated acauulation from the soci@cological fetters of the old

regime. What is so often missed, however, is that the rise and d

mise of successive ecological regimes does not turn on new phases

of biophysicalexploitationand thece exhaustion as salvident
facs.'* Rather, new agricultural and industrial revolutions

emerged in response to the relative exhaustion of those ecological

spaces not only occupied bhybut indeed produced by the old
ecologcal regime!® The ecological crises of historical capitalism

p r e ae abundamptelabveto a u saeg intother words; erises of th@turesocietyrelationsthat ea-

ble (or fetter) the endless accusmiidn of capital. They are crises
of the actually existing relation of satised naturethrough the
law of value, not of an abstracatnur e o f

tive ecological surplus. In the first instance, recurrent waves of (or even thrice!)emoved.

1 Russian wheat, too, was important, for similiar reasiorsit still rmanked a
clear second to the.B. (Atkin, 1992: 18).
12 Gordon, 2001: 1334.

14 As with a longstanding literature on soil exhaustion and civilisation gMon

13 Lloyd-Jones (1990) offers a perceptive and complementary accounting of this gomery, 200; Hyams, 1952; Whaey, 1925).

process from a Schumpeterian perspective.

1SWith a nod to Lefebvr¢1991)

fomej tlvicke r n e
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| have pitched thdeent quite broadly for a deliberate reason. mental history momentarily.Jhe question could be multiplied
Capitalism does not move through its successive phases df deve with ease.

opmentby organising newecological rgimesthat governhe ex- To be sure, here is aztying array of relational webs.h&
panded reproduction dbod, energy, and materials surpluses}(A bounding choiceare not easylLet usbe clear about the impée
though these latteare in fact pillars of every ecologicadgime, tions of our paradigmatic choices. @artesian optideads in one
andcan be fruitfullyaralyzed throughthe specification of regime direction (social forces in one bdxophysicalchange in another),
concepts for each of these mediatioRa}her,every epochal raf a dialectical opticin another (all social relations are ecolodigal

shioningof the crcuit of capitali from money to production to consttuted).
commodities and back again is enabled by, represents, and
creates,a new ensemble of natuseciety relationsCapitalsm
emerges as this accumulation process mobilises through éand r

shapes) the uneven catidns of possibility and constraigtrawn Value Theory & the Great FrontlerCapltahsm,

by the ecological rdme, which finds its geographical limit the Ecology, and the WorkltHistorical Method
socially necessary division of labof the sytem as a whole.

What this means is that transitions from one phase of world If everything is ecological because ecology is everything; ne
development to ano¢h are aboutascadindifurcations in the é- ertheless we cannot do everything at oridg. procedure in this
cisive bundles of natursociety relation§ commodity prodation essay movestrongly against the received sgom, even within
and exchange, state machineries and geopolitics, clat®mel left ecology*® In what follows, ItakeMa r x 6 s leginaffdm a n d
This is | think, widely seen, but not recognized.we look at the the expandg reproduction of surplus valyg976) Theemergent
transition from postwar Keynesianism to neaialism that began contradictions of the accumulation process constitute the point of

in the 1970s, for instance, we can see that all the moments of this departureBut theseoffer only a necessaryot sufficient, explaa-
transition represented new weaves atfire and society: the end of  tion of historical changé’ The decision stems not from any dhe
Bretton Woods andhe resurgence of finance capital, energy and logical adherence to value theory, but ratlem arealing of a

food price shocks, the fearsome imperial valences of t he HfAsh
doctrinebo i n Latin America an'ClPIbevvnl-?'le hthd(i E)Idoblatljlilsatlon
H : A SS| ere IS, LI tion (0] Inglude
algnbusnfrerﬁsst’ kh al‘m tsg 1¥, at %he he _mFI)d_l Ot); € fr[hs 0 oBefntoné E;ggl_jys ileée;mdécg)éﬁ Sq %7 Bral\;en and C%stre\eﬁ?/?S‘ﬁBunker
classes from stockhoim 1o DeEtrolt, tThephysicaldisslers olthe 1984, 1985; Bukett, 1999: Enzensbger, 1974: Foster, 1999, 2000: Harvey,

third world debt regime, dpeasantisation and meggbanisation, 1974, 1993, 1996; Levins and Lewontin, 1985 Martidier, 1987

the deindustrialisation of the North and (re)industrialisationofthe ©O6 Connor, 1998; Peet and Watts, 1996;

Sout h, just to offer a sampl i Reglmap P75 fchimabergt198¢ SMini1q84 Walks,3.983 Wargief, 119%. n t

ments.Some of these arpalpally biophysical, whié others p- NMarx himself pointed out that the at
. . .. . was not enough to provide any predictions about the actual world. All crises in

pear as emphatically social. But is it really posstblexplain &

. : . capitalism must be explained out of the given empirical @orndo n s , Aout
ther moment in the absence of the other? Was the financiat€xpa realmovementofqai t al i st production, competit.i
sion set in motion during the 1970s really independent of export 286] . The value analysis of capital de
driven agriculture and indtry, with their marfiold tales of toxic crises by a mere consideration of the general nature of capital, wittgartirto

work and dirty waterPWe will returnton e o | i b ®emdrdr-i s m@e additional and real relatis that form the conditions of the real prataon
processd [ Mar x, op. cit., 264] (Matticlk
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double lacuna in left ecologyn the one hand, social consiru mulation, but equally a subjectipgojectof world power; and 3) a
tionists have been reluctatat groundtheir relational otologies of world- historical process and project of rdering of the totality of
Swyngedouwb s infas imterpredatioan bf capkalesm as  the naturesociety dialectic, such that one ecological moment is
world- historical proces§1999)*8 Environmental hitorians on the internalisedqua human labr power (reclss i f i ed as fAsoc
other hand,have been (quite reasonably) focused on landscape another is externalised through the pregree subsumption of the
change, energy consumption, fpibn, and so forthi the surficial rest of nature as a -fufneddamdwyi f t |,
expressions ofnodernnaturesociety relationss but have been phatically critical) phrase (1967, lll: 745). The production af n
wary to move fr ooieiogia@dnback agail® Ae n t tdre, in other wads, does not represent a phenomenal form, but is
world- historical working of value theory offers, éleve, a fruitful rather constitutive of capitals mriner logc 1 the contradiction
way forward without abadoning the insights of either cany.ith between monetary value and usdue, betweenature as labor
Marx, | shall move from the analysis of whatakes capital to power and nature as resource, between competition for endless
what capitainakes from the logic of capital to the history of dap gain and coopation for necessary sural.
talism. Why Mar x6s val ue tJewmlogcyglornat s t h
Value theories are of course hotly contested, Marxgsten, l ation that explicitly denees n
and othernge (Harvey, 1996Daly and Townsend, 1993Vly ap- velopment?° Allow me to interweavetwo responses, one from the
propriation of Marx06s t heony ipperspeative bfcapikal, endth&omatHe tnisdbry af €apiamlism®ea ns o
derstanding how such an extraordinary circulation of wealth has can begin by clarifying thatalueg i n Mar mepesentha nd s
come to move about with such relative autonomy from the practi  higtorically-specific form of wealth whos e #for i gi nal
es and utilitis of everyday life, human no less than exttanan land and labofMarx, 1976: 638). Takinghape dung the long
nature.Thereisanevep r esent danger t o s e ¢rangitioret® capalisnh devewas a torim ofwwedlthina pivoted on
as a sort of Rosetta Stone, relieving oneself othbenytasks of endless commodificatioduring this eraa most peculiar vasu
historical explaation. tion emerged, one ceneger on t he actluefoiminy of

In my reading,the crystallization of valke as abstract social s ub s t humanahoropower(Marx, 1976: 129)This crystait
labor in the capitalist era represents: 1) a fundamental camtradi zation of value asocially necessary labour tiniethe averagecs
tion between value and usalue, whose inner contradiction finds  cial labour timeembodiedn any given commodity illuminates a
(temporary) resolution in the secular trend towards the commodif crucial, eveiwidening disjuncturein the history of the modern
cation of everything; 2) not merel\nabjective process of age world, between value andthe vgea | ue, t he HAphysic
commodity itelf (Marx, 1976: 126)In a system such as capHta
ism, driven towards endless accumulation through the surreal
smith takes pains toofdasureguhebsisbbsgdnippisiors ot teaseless competition, there unfoldsidening

constructionism, and persuasively so (2007). For my purposes, | wizldket gap letween the accumulation of valaend the sociecological
this debate as one unfolding with a broader camp of@anesian left ecology relations that endb such accundation

(e.g. Braun and Castree, 1998; Harvey, 1993, 1996; Levins and Lewontin, 1986;
Smith, 1984; Wlliams, 1980).

19 pijvots of discussion in environmental history inclu@mnon, 1983, 1991,
1996; Crosby, 1972, 1985; Dean, 1995; Gadgil and Guha, 1992; Grove, 1995;
McNeill, 2000; Merchant, 1980, 1989; Nash, 1967; White, 1996; Worster, 1985, 2°Seejnteralia, Bunlersdés clrit i que (1985). A u
1989, 1990. A good survey may found in McNeill, 2003. problemd in ecological economics is fo

- (N
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I f Al and product i vi tcagpitalisvars ¢ ibase of agstracdonialdaporon the qne mandg nd t hieal
l i sations, il abor chosemndtncoftveatthi t ylmo dhye@ aonfe tt the gr o wi anghe otteis that eo f
in the capitalist erdt is a simple, and simplifying, logidé/ore and plains an extraordinary shift in the production efune after 1450.
more extrahuman nature attaeb to every quantum of sodia Civilisations before capitalism transformed landscapes on a
necessary labor timdzewer people produce more stuffind is large scale: feudal Europe, the Greek-siiytes, the Romansic-
sacrificed on the altar of labor productivitjdeed, acenterpie@ cessive Chinese empires, the Sumerians, and many Imaeery
of green consciousness since the 1970s is thegméom of (so instance, there wereital clusters of commercial activity and
called)ii ndust rlitad roe 6asg r d ado susitianal e ncemngdity production that were often quite important in sud¢h ep
inefficiency; a recognition amplified by recent research on ethanol sodes of transformation. What changed after 1450 were tie rel
(Pimentel,et al., 1973 2009 Perelman, 197Mellemann, et al., vant units of time and space. Premodern civilisations tramefbr
2009; Tilman, et al., 20Q0Zargione, et al., 200. A single kib- regions over the span of centuri€apitalism transformed regie
gram of asparaguconsumes 73 kilograms of energy irking the al landscapes in mere decades, and through the capacitiesef mon

Aphy
C O |

trip from Chile to New York Eriedmam, 2004: 8).But the flip
side of energy inefficiency was a greater than eight faddease in
the labor productivity of advandecapitalistagriculture between
1945 and the mid1980s (Bairoch, 1989)What the moreor-less
conventional green critique is unable to illuminate is how tbis c
lossal inefficiency is not merely an output of the system, bt co
stitutive of it. For this peculiar valuation of wealth as abstraet s
cial labor1 labor productivityi favorssociocecologicaldevelg-
mens that rewardthe rapidexhaustion of nature (includinguiman
nature), so long as external supplies carebared.

We can glimpse the emergence of this peculiar valuat@m f
the earlist moments of théransitionto capitalism during Brau-

tary capital to command and indead produce space, there
emerged d@undamentallyglobalising mode of producing wealh,
nature, and power centered on the commodity form. Sugar grodu
tion moved, in roughly halfentury cycles, across the Atlantic
world after 1450, from Madeira tc&8 Ton€, enclosing in sucae
sive turns Pernambuco, Bahia, Barbados, and the neeidbeCa-
ribbean Silver mining flowered in central Europe, moving-e
tlessly from one site to another (Freiberg&ohymov), then rek
cated througlthe akhemies of imperial power and finance capital
to Potosj half a world away, oly to give way in turn to the great
silver mines Zacatecas and Guanajuatohe eighteenth century
Commodty frontiers premised on forest products, on fish, on iron

delfidsongo si xt ee-h648). Tleegantusuof garly( 1 4nl Gopper, oneteals and flax, moved with the same sespatial

capitalismbs Acommodity f r ont irhgthmo(altheughaadamegnmpt lockstep),octupyingr @radang, | a b
productivity by treating uncapitalised nature as a substitute for and exhausting in satfised fashion the ecological formations of
machinery’! At every turn, land (forests, silver veins, fertile soils) the North Atlantic, from the shores of Newfoundland to bemt
was organized by empires, planters,geeurs, yeoman farmers Norway to the banks of the &tula and the foothills of the Urals
and many otherss a force of production in servitude to therczo (Moore, forthcoming a, b)And far from the facile rejsentation
modity form, as a mechanism for maximizing the productivity of of early capitalism as technologically or sociallyert, every
labor. It was precisely the emergence of this value relaitiolniv- movement of global occupation and transformasgnaleda new
ing a growing disjuncture between monetary accumuladiohe phase of social organisation, eical deployment, and landscape
discipline. Never before had any ecologica&gime qua mode of
o N o ~ production moved so fasto far. Somethindecisie hadchanged
The Anatural fertility of the soil can act li ke an increase of frxed caj

(Marx, 1973: 748).



Tocallt hat @ s o me-sobigtyregationsnvauldunerely
restate the very problem we seek to ansviis is the problem
that confronts recer¥arxist approaches tpeakoil. It is exces-
dingly difficult to argueconvincinglyfor the world-historicalcen-
trality of an energy sourde the capitalist eravithout locating the
production of energy wiih the central gnamics of accumulation.
One does not need historical maadism to understand that coal,
then oil, enhanced the productivity cbbr and the mobility of
capital?? But if we can accept, even provisionally, that value
theory identifies a ndelempthast r
gives priority to labor prodtivity and mobilizes extrehuman a-
ture without regard for the soec&cological conditions of itser
production, we have more than a simple restatement of the pro
lem. We have an interpretation of capitalism premised oma fu
damental disequilibrium in thizalue)relation of nature and sai
ty that makes the system. If we, moreover, follow Marx and ident
fy the eternal vent (the frontier) as centiatecall how he moves
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relations interconnecting the accumulation of value and dbe-s
ecological relations that variously enable and limit the endless a
cumulation of capitalMost fundamental, the historical catidns
through which a series of ecological revolutidmase been adised
ifeachyi el ding a quantum | eadpi eisro
available for commodity productidnmay be understood a&sse-

tially nonsubstitutable, or at best, stibstable only within very
definite limits. Capitalism has moved from peat and charcoal to
coalto oil, from the breadbaskets of the Vistula, southegiaBd,
the Ame nican Midveest, frdmabar trantielis indcdope and pfiica, a
Latin America, and South and East Asia. These areepettable
events.Substitutability does not unfold through imfe time and
space.

Here is a decisive methodological choice indéd@ r x G-s
ception of value seems to offer a usefidy to cut through the
mass of appearances and to discern not merely the patterned
movement of natursociety relations, but the loganimatingthe

in successive chapters at the efdCapital, fomt h e ngfuces t oemergenceand evolution of those patterrshave called this gt

of t he natmaohalt odihomd he
[ have] the globe @gr owthehirdeaat t | ecfeine led,, @
tional character of t he

contradictions (1976: 913, 915, 929%hen we maybegin to see

the successiveesolutions of the disequilibrating tendencyess
sentially finite. And yet, let us be clear, such a formulation
Aimpl[ies] the possibilityiof
bilityo ( Mar xrealise $hisgbssibilip;0ofe) must T o
movefrom the logic of capital to the history of capitam.

It would be mystifying to say that the limitd capitalismare
ultimately determined by the biosphere itself, althouglanrab-
stract sense this is true. More to the point, the possibilities for
overcomirg the socieecological antagonism inscribed in the value
form itself are detemined by capitalism as system that web of

22 see Huber, 2008; Altvater, 2007 for theaMist interpretation; see Burke,
2008; McNeill, 2008 for the noMarxist perspective. Aside from an explicit
critique of capitalism, | amunable to see the difference between the two groups.

i ¢ o mmehodceduativebewause své arev bcatindy vala s

a ngravi

ttado tbhlogarow Shaikhodos ni

capi t aternssthemseleeg maue ai oreeninl gUaesiarsand montingetntf n g

shion. Premised on the dialectical antagonism of monetary-acc
mulation( Ai nt o whi ch
material transformation in commoditgl productigwhere money
ftdii se®l, v ashoiutgshe Infd
ital accumulation as both objective process and subjective project,
Mar x0s v a tlets@a mésthpeomingypoind of departure for
comprehending the inner connections between accumulétion
physicalchangeand malernityas a whole

Upon thisanalytical terran i between the theory of capitaland
the history of capitalisni we find anextraordinaity productive
tension.It is a tension that we can explore by building upon, and
pushing the limits ofthe theory of metaolic rift, arguably the
most dynamic perspective in critical environmentat&s today.

2% Quotations from Marx, 1973: 142.
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I n Fosterds
tically bound to an epochal shift in the towwauntry division of
labori Mar x 0 s
this reading, lte separation of theirgct producers from the means
of productioni and the progressiveiguidation of seigneurial
power in the countrysidie implies a newgeography of wealth and
power The emergent disciplines of the law of value directed all
manner of biophysical wealthlaboring bodies and the cheap food
to nourish them, above dlltowaids urban spacebn the transition

to capitalism, lhe rift appearedast he s e
wealthwere largelyproduced in agrarian spaces, but iasiegly
consumed in urban spaces. Absent a systemic mechaniem to
couragethe recycling of urbamndustrial wastes to the couyside
ias was the case, for
Imperial China or Tokugawa Jap&¥ue, 2005)i historical cap
talism produces a spi#iable tendency towardsiutrientdepktion
in the countryside, ra pollution in the citiesThe secular trend

Aor i gi na lenvimmonantscoé thedcircoitfof capital n

traffic oftLaten ¢ e |,
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0 (1999, RaD@dapitdlisnT isdiale-a t | throughput relative to labdr there is nocapitalist metabolic rift

without agricultural revolution2) the subsequent generalization of

Aur bani gyaitd®d: 409f.In t h ealue celatiors,r implying a powerful contradiction between the

Anatur al distinctivenegsi®6 o0 mwd miccc
equi v a’t mesupmose® and indeed necessitates the progre

sive ubanisation of the countryside; and 3gttension between

the country andhe city is thereforecentral,not simply as empir

calfact but as the geographical pivatf value @cumulation me-

diating biophysical flows from farm to factomprough the built

this view,
country0 no | ess than fAbouemepagses aa
relational expresionof the underlying contdiction between via

ue and usevalue in historical capalism.

My bhjettiontishnet thatrihe théoty ofsnetaboliz rift has gone

too far, but rather that it has not gofs enough There is, it

seems to me, a rift within the metabolic rift perspective, one
movement holding fast to a nateseciety divide, another seeking

towards escalatingiophysicalexhaustion and pollution F o s t e r dos transcend the underlying Cartesianism of modern social

Nfadluute general |l aw of
beenpunct uat ed dugcessvehisStereatbreaksin ne f
trientcyclingd ( 1 9 9 Galso Mb&rd, 2000 Highlighting the rise
of Aindustrial agricultureo
emergence of largscale feedlots and the global feedstock sour

e n vV has o n nteuyht.&nlthe dirst placa,dve taidentify a teridd&n@y2tgnove

awayfrom the centrality of the townountry dialectic in Marx and
Engel s6 understanding of capital

a fthinkang abMibtheleergdvieerof@dti Ir r e p at & b weed r ibfyt

ped e nt process o f (19810 ¥9)aThus doewea b o |

ing in recent decades, Foster and his colleagues have illuminatedsee the metabolic rift as a descript@inhhow capitalismii drupts

the @nstitutive relations between capitalism, its geographical pa
terns (the metabolic rift)o-
wards biophysical degradatigfroster and Mgdoff, 1998)

In my reading,the central contribution of the metabolic rift
perspedte is to bcate socieecological contradictionmternal to
the development of capitalistBut the conceptualisation follows a
di fferent r o@theory dof the seri Cantradictjon
which we will consider momentarily (1998The distinctive g
planatory power of the metabolic rift reststhinee crucial conre
tions: 1) primitive accumulation imposes value relations on the
countryside, compelling rising labor productivity in primarp{pr
duction and establishing the conditions for geometricaliing

the exchangdetweers o c i a | systems and nat

a n2D07¢t aise Mas\qus 20O M B7E lausememd @larkn 2005Clarkh d e n ¢

and York, 2008).1 n Cl| ar k a ndtheYownrc&gudtry han
dialectic appears aa paditicular geographical manifestation thie
metabolic rift, @hich may be dissolved into tHea t tpemerdls
propert iaelBp39]) emPhas’s addedFrom these co-

ceptions capitalism becomea sociallyc o nst i t ut ¢hat fis u

createsan exogenous ficr i silist ywoftighe c o |
the Adisruptiono of Anatural cy
York, 2005a: 406; Clark and York, 2005b). The social logic of this

24 Marx, 1973: 141.
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ecological crisis tendency is found in an uneasy pastiche aéMar t i cul ar distillation of t he met
ist and neoclassical ptiial economy, with pde of place givento loses sight of the wholesaaiir i ch t ot ality of ma
the neoclassical |l ogic of n he amdle veensatRamado x(dMa rtxe ¢ hlnlo7130:g i I &Ad
novation drives down unit prices for inputeereby widening the groundbreaking explorationtof c
sphere input consumption anéamplifying resource exhaustion mosphere(2005a) the towncountry dialecticbecomesa partia-

(Foster, 2000; Jevons, 1865, 2001; Clark &odk, 2008). It is a larity dissolved into a gemal whole. Thignarksa retreat from the

perspective that locates accumulation crisis in one sphere and thegeographical promise of the metabolic rift perspectimesubst
Acrisis of the eartho in anot hteut i(mFFpsdaecon20@ddiyotliadm; Ndtaw &e e O
2003a, 2005; Foster and Magdoff, 2009). There is a relaBen b  to the spatiality of society andnature (town and country)they
tween the two, but one that strikese as ather more Cartesian produce a crisis tler y t hat i s, qguite | it
than dialetical.?® Where Clark and York see the relatsoof town and countryas

Such Cartesianism is, however, only one tendency. Indeed, the empirical factswould it notbe more fruitful to see¢own and coo-
dialectic method has been central to the metabolic rift project. try as one of several decisivaternal relationsind i rect |y gi
While | am less convinced than Clark and York in their certitude the concepof capital tselio?
that suchathlp as fAsocietyo eximsctis, t h®oywhea rl argue shatutie entetabplic aift has not gone far

arguing that, Awhile soci al h ier®ugb, 1 am soggestimg that theeecological contadictiobi{as n a t
his or vy, it is a part of ito (2 6do8 goes mrch)deeperTit@eenkostey Clark, land Yarkehave i 0 n
by our shared commitment to a dialeationethod is this: How is acknowledgedFor instance, Clark and York arguea t t he A v
the metabolicrifidi rect ly given i n t he ofwoibhacnetping toodd with agiuretoa hatural cysdes! (f 220 05 a
(Marx, 1973, 408)? 408). If we look deeper, however, we can see that such a view

Surely part of the answer is directly givenFosted s r e a d festsgon thgCartesianfec odi ng o f humano- | abo
of Marx himselt Il n this interpofeapi@dt i onojaMaox®ut cirist inppue h u ma-ecololgieab o r [
ism emphasizethowi b o ur ge o i. s. demonatoredf i 6 s (Harvey, 1998)?The intergenerational (re)production of labor
manityo rested on its Adadanhenatpioowerofi st he sedrft m, O neast pua ail a-Iclyyc |
form of large scale landed property (20004). The endless ace tered in the determination of socially necessary labor time- (Se

mulation of capitals, in otrer wordsthe endless conquest of the  combe, 1982)From biorhythms to bioaccumulation, ologer n-
earth But rather than corral accuwtfation crisis in one pen, and spection we find ithallenging indeed to determine the boanies

biospheric crisis in anothemight we insteadbegin from the rel of the allegedly social and the seemingly natural.
tions the connect the two? | am therefore concertied the pa- Within the metabolic rift perspectivBurkett has gone farthest
rooting the analysis in the theory of value (1999¢ monstrang

t hat Mar x6s theory of val ue 1is

25 . :
Clark ard York, for instanceargue fora Cartesian fadbackloop approach: .. ~ .. ’ N ~ .
k arg b app contrdiction between thé@énaturaldistinctivenesé and fieconomic

fithe metabolic approach [addresses] both sides ddithectic etween society

and naturegonsidering theprocesses that take place in each reaas well as equvalence that constitutes the co mmodity fO,”B!Jrk?tt points
examining how thesg@ositiors interact and transform each otler ( 2 00 5 :  Steoégly towards a new synthesis of the metabolic rifte $tun-
emphases added). Notice the emphasis on the dtiteraof positions rather than bling block in moving towards such a synthesis appears, however,

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

positions in an oveemphasis on the theory of capital, at the expense of the



history of capitalismBurketttherefore invertsC|I ar k and
overemphasis on the historical approach to capitgliat the »
pense of the logic of capi. Just as it unclear how the circuit of
capital links up with actually existing technological and enviro
ment al change in Clark andrYor
kett écsl ansosagc e @ nedacMarund si ntgbp-eoof r
ital translatesinto the history of capitalism. The challengesico
fronting the theory of metabolic rift therefore represeparicular
instanciation of the broader problem of translatiiggeer social
theory into afgreertheory ofsocial change.

Extending the key insights of the metabolic rift perspective, we
might positthe accumulation of capitain its manifold relations
with actually existing socieecological complexessan ecological
crisisgenerating and crisisatienuaing, formation If there are
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Y oThekc@ssic debatever this temporal deferme(it has cont-

ued ever sincejvas s par ked bfamouk argnemhb ur g
that capitalism could not survive on the basis of internal copsum

tion alone(Let us be mindful, thaniher schemeven much of the
dady2"@aecowumy , Gét ma s mawhdteva difv dho wii e
oulties Mmayaase in her treatment of expanded reproduction and
the realisation of valwuestingmy s
contrbution ies in her historical accoun f capital 6s
drive to expand frontiers for a much different kind ofsomption

I notconsumergoods, bufproducerinputs, not last labor power

(1968: 361362). Within mature capitalispmit he natarr al
tion of the workers and the requirements ofacdurmat i ng capi
invariably entered into a dynamic contr@ain that propelled the

Ai ncessant drn dmad i tsimanon taodwsemid s

many possible forms of fiecol ogaptast zonesniluslingsthipse within eatye?dcenbud) Eurge wo r

the reétions underpinning these forms are found ainmany
layered process through which tthgnamics of accumation link

up with the naturesociety relatonsthta ar e val uerds
ture and point of return. Here the essential limits ggansion are
fexternad only in a hidilly abstract senseRather, the guiding
thread on offer opens up an analysis of these limitsitasnally
constituted byhe contradctions of nature and society that capita
ism makes, mpelled by the inner contradiction of the value form,
betweenvalue and usealue, betweeh he commodi ty

(Luxemburg, 1968: 36B62). On the matter of naturaésources,
Luxemburg 8 even more emphatic. Castiting in the extraction
podnprofiudepan of t he haSwmnpellede nt s
the Aunrestricted wut i litesadfdrdeddo n o f
by natureo (1968: 3 4(3trjctly deffifed) c a p i
weresomehowto be rexdered:

dependent exclusively on elements of production obtain
i n blg with ¢helananow limits [of the temperate zones], its

andthecomodi ty in fApart i c Wheeasdhe ( Mar x presdnBlév8 and indeéd)itekelopment in general would

former moment (in gneral) presumes limitless expansion, the la
ter (Ain realityo) drives the

have been impossible. From the very beginning, the forms
C 0 nand land of capitalstproductionaim wreprise thesentoef ¢ r

everihi gher scale, 0 combining t he fgbbeaghaestre ofgpreduaivedopcase Gapital, anfpellga rto

ductive power o with the d@dmaost
and extrahumannature (Marx, 1973: 750From this standpoint,
we may begin to puncture the myths of subsditility, and pose
new questions about hothie accumulatioof capitalover thelon-
gueduréehas been a spectacular moment ofpteral deferment
onerealised troughthe widening and deepeningf capitab se- h
genony.

s t approprisgerpoductive Xoltes Uos purpases @f eikption, h
ransacks the whole globe, it procures its means of produ
tion from all corners of the earth, seizing them, if rmsagy
by force, from all levels of civilization and from all forms
of society. The problem of the material elements of chpita
ist acumulation, 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



progressively to dispose ever more fully of the whole
globe, to acquire an unlimited che of means of proau
tion, with regard to both quality and quantity, so as to find
productive employment for the surplus value it has- re
lised... The process of accumulation, elastic andnspdic

as it is, requires inevitably free acces®w@r new ares of
raw materials(1968: 358, empdsis addeyl

What, then, of ecological crisis? Let me oftesimple sta-
ment that | will take as my guiding threadistorical captalism
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riod of turbulence and conflicOil, for instance, emerged as the
fossilized pivot of the systemds
warsanda mighty world depression.

How we periodize capitalism has eyiting b do with how
we understand the system, astlapeshow we analyze the present
conjuncture of possibilities and ostraints. Of these latter, surely
the apparentecological moment looms large, as we confrorga s
ries of challengethatreads like a page ton from the Book of R-
velations: global warming (Monbipt2006, species extinction
(Leakey and Lewin, 199) peak oil (Heinberg, 2003Foster

does not create ecological crises so much as it has been created2008, water scarcity (Barlow2008;Pearce, 2006 unpredictable

throughthem.lt is the relation between social power dridphys-
ical process that has given rise to such crigéeeping in mind
that the symbolic distinction itself becomes pids only through

new disease vectord( Davis, 2007; M. Davis 2006, and so
forth. But the relations that underpin these trajectories aratradit
apparent in this |ist; t her- cons

the forcible separation of the direct producers from the means of venby, butnot constitutive of, capital accumulation hardly makes

product i 0 n ; that the At wo
and society drip with blood and dirt neither less nor more than our
language of bourgeois and proletarjan

Of theseecological crisestwo great formgan be readily lo-
servedi epochal and delopmental ealogical crises We may
briefly consider these in turfirst, capitalism, from its origins in
t he Al on g aturg émergexl eut af &Epochalecological
crisis (Moore, 2007. This was the crisis of the long fourteenth
century, which rarked the end of European feudalism. Far from
an ecological crisis narrowly conceived, the late med igreanls-
tion was a multivariate crisis in which the nataeciety relation
played a pivotal role. Ecological crisis, in this formulation, was not
so mudt a cluster of consequences (demographic collapse,xsoil e
haustion) as corgttiveoft he er a6 s inaf atatefs,cof d
class structures, of markets.

Secongsince the long sixteenth century, capitalism has ldeve
oped through successidevelopmatal ecologicalcrises That is
to say, the world capitalist system has develapedughthe cyc-
lical emergencenf ecological crises, not in spite of thevery
great wave of capitalist development leaserged through new
crystallization of naturesocety relations, stabilized aftsomepe-

cul turetshbi desv ot etdt e re. i slhdpef nstiti if dyyiastagebleah afitcu

point of departurebut it begs the questioif endless accumat
tion is the strategic mediag relation of humans and the rest of
nature, how do w&nowthe crisis of the earth except through this
relatior?

The probém, forleft ecology,is that our constructs of caplita
iIsmas a historicagjieographical formatigrand of its phases oéd
velopment, are scarcely rooted in thelations between social
power andbiophysicalprocess. Instead, weethd t o Vv i
biospheic challenges asonsequenceof capitalismi rather than
constitutiveofthe capitalist mode of pduction This has not been
the result of S 0 mss afiddme aritied df e a n ¢
Marx would have it Kolakowskj 1978 I: 412414 Giddens,

1081 B6H)s Rather, capitalism has been premised ofiag-

mented relation of naturpivotal to its expanded reproction: the
internalization of naturgua human labor power (reclafed as
Asocial 0) and the externalizat.
Mar x 6 s-tumeel (ahd emphatically critical) phrase. A perod
zation of capitalism premised on just one of these momentsis m
nifestly insufficient to the tasks of the presennjcmcture. The

crucial question, as | see it is thisow does the history afapitd-

ew t



ismlook differentfrom the standpoint of the natuseciety diale-
tic? In what waysmight these differences lead us(te)think cap-
talism in ways that inform our analysis of, and our politicas+e
ponses to, the present crisis?

What on Earth in Ecological Crisis?

If we are indeed living through the midst of profounchiog point
in human affairsthen our central questidrecomesWhatkind of
turning point is thisAn epochal ecological crisis? A developme
tal ecological crisis? Perhapsven a crisis of human cilisation
as we have known it since the Neolithic Bketion?

In posing such questions, nmtention ispush the broadly o
structionist perspective on natusociety relations onto therrain
of actually existing capitalism. Ehtask imnaediately calls for a
graspingof the deep structures connecting accumulatiesisand
ecological crisislf the alienation of ature and society has been
de-stabilized in social theory (e.g. Braand Castree, 1998; ¢
ens, 1992 Redclift andBenton, 1994; Barry, 1999; Foster, 1999),
social reductionismremains secure in its hegemony over the
theory of social changeHere | refer tothe categories boding,
and the analytical
pr oc e Jilye $989 i (commercialization, industrigdation,
demographic movementspcial revolutions,development,colb-
nialism, financial expansions, geopolitics, the accumulation of
capital.?®

Perhaps most fruitful
contr adlioac98i)oonoO6Connor 6s
synthesis of the capitdla b o r
overproduction) and the cap#alat ur e
tradictiono of

has

nar r aitnmavsetse CBRELEYY n
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the supplyside, reinforcing diffculties the system already fades
the realisation osurplus véue through the sale of commadiis
That is to say, OO0 C oaturesocietysed-u g ht
tions inscribed irboth movementsi overproduction and unde
productioni andto unearth the conditions through which thitela
crisis tendency would assume primacy, at some poirteifriot
too-distant)future. What | wish to underscore is the effort to bring
biophysicaltransformationinto the theory of accumulationisis.
Whatever the pitfalls of O6Conno
Apolitical ecol ogygethenidto dihplstici t i c
theory of accumulation crisis exactlythe kind of theoreticalnk
novation neededf we are to come to grips with the egjificities
of ecolagical crisis today.

In this respect, | think we may-readthe great divide &tween
accumulation crisis theory and ecological crisis theory in two of
our greatest political economigtslohn Bellamy Foster and David
Harveyi who are also amongst our leading theorists of nature
society relationsifter alia, Foster, 19921999, 20002001,2002,
2009; Foster and Magdoff, 2009; Harvey, 1982, 1993, 120@0),
2003, 2005). Foster, perhaps bksdwn for the theory of mat
bdlic rit ( 1 999) , i's also heir to Bar
YY nBaFRBmANGho SWRR7Y QFWATeat
that the increasingly centralization of capitaldhqualitatively
transformed he conditions of competit.]
of the surplus to riseodo had dis
profit to decline(1966) Foster has so far refrachehowever, from

b e E¥Plaiging Bay the RFqdigrtion of pature Raiterthig schemel s e ¢ o n
i nnovatHad ¥ ey2s €fddyitBegpecoRptributior
antagonalsmt{ an fd19&2F Righlighting the frreducibly geographical character ef cr
antagonmis msis(f%rmaﬁ'ogl and grisig resolytion in metrapart accumudtion.
under pr od issung o nfnd yet ghe theory efsprtirbfix remaing at soing digtagcs fragm

from thedegradation of the conditions of production has, since the the elegant simplicity of his argument that all social projects are

1970s, set in motion a dynamic that will fetter accumulation from

26 A representative sampling tifis literature includes: Anderson, 1974a, b; B.
Moore, 1966; Skocpol, 1979; Wolf, 1982; Wallerstein, 1974; Tilly, 1990.

27 But see Dowd, 1989. Clark and York, writing from a monopoly capitai-per
pective, emphasize the centrality of waste frontiers intaklgi development,
without however specifying the specific contribution mbnopolycapitalism
(2005).



ecological projects and viegersa (1993, 1996 What is the p-
litical ecobgy of the spatial fix, ofime-space compressiqh989)
of the body as@umulation strategf1998)?

How do we bringtogetherthese twomighty contributions
such that accumulation becomes a bundle of secadogical red-
tions? Such that, to paraphrase Williams, we have mixeddlteo
moments so deeply that the relation between them is alwaiys vis
ble?

The landscape of crisitheoryis treacherous grouncCrisis
theories are fundamentally predictive enterprises. They build up
and out from theanalysis and experiena® previous cises. At
their best, they seek discern the underlying forces that have not
gererated crisis, but will do so if they continue, all things being
equall O6Connor has seen the
second conadiction cannot tell us just whe hdt day might arrive.
Foster criticizes OO0CONRNGQgmrthato n
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centuries okarly capitalism (Moore, 2007i) then one would e
pect the accmulation crises emerging from the second contradi
tion to be slow in building, rapid amkplosivein their debnation.

A theory of capitalism today that identifies the convergence of
rapidly moving and explosive contradictions need not succumb to
catastophsm (Awor d t hat runs | ike red
work.) Harvey rightlyobserveghat any perspective premised on
At he view t hat opheisimmmentrieasigadf
we a k ne s s But ifvakih® datastrophe and tr&ing crisis
are distinct. Harvey is surely among our most pduleexponents
of a relational ontology of natwsociety relations and a
groundbreaking theorist of accumulation crisdd yet, in his -
cent accounts of neoliberalisthe connection éween the two is
dralear (2003, 2008)cV¥eane traatgd teca@|maductipnist riaae t t h
tive that, however brilliantjeaves behind naturesociety relations
as & ergamizing pronaple.dMyg pointaher& is cowuhderdcore the

cal

rising costs from ecological degradation may have some purchase enormity of the larger challengthat of translatingrelatoral on-

on regional developments, but that in itself, the theory of the
second contradiction cannot account foe tstagnation of the
world-economy since the 1970s (200Zhe global ecological ér

sis threatens humanity but is not, Foster seems to be arguing, i
plicated in the ripening of accumulation crisiiere are two Ig-

ics, related for sure, but largely in meciical ways.If, however,
accumulation criseunfold throughthe production of nature, Bo

t e crilicgle may generate more heat than lighdster rightly o-
jects to any excessively narrow conception of biophysical crisis
that derives its motive power froen narrow conception of age
mulation crisis. But this objection goes only so far. Detauction
calls for reconstructiorwWh at uni f i es

tologiesinto narratives of modern world historgs | suggest in
the conclusion to this essay, Harvey provides a big part of what is

needed to meet this | arger c hal
spatial fix (1982) the initial flexibility, and aceleration, of turo-
ver time achieved through a fAbui

tal in one era, &comes a fetter upon accumulation in the next. In
this way, the emaking of naturesociety relations, in successive
eras, lberates accumulation only tmgr i son i ts
(1991).

If we can agree thativilisation is indeed living through an era
of transitionthat will compel fundamental revisions in the organ

if u:

t he ufir i aliontdeetoaomic tife, Wiophydicalpracess) and social power,

lation crisis and biophysical tipping poifitd O6 C o 0 B 0 15 € ¢ 0 anwngst the most presgitasks is thisin order to uderstand the

contradictiontrackstheemergence of a new crisis tendency within
late capitalism or possibly, the reassertion of an older, und&rpr
ductionist crisis tendency that ruled the roost during the formative

28 |t is however clear that this is the direction in which he moving, albeit ca
tiously (Harvey, 2006).

crisis today we need to understand the origins of these crisis te
dencies in their historical and geographical specificitiusd |

would say this is what is missing from these signal contributions to

the poltical ecology of capitalisni O6 Connor , Foster
and many otherdVhile we haveanecdogisedtheory of accum-

l ation crisis fr om aubaClocatadanrthe t h e
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overemphasis on accumulation itself. For Marx, we may recall, the City as constituted by, and constitutive of, the cash crap fro

thinking capitalism consisted of two diatgcal movementsThe
first is the theory of capital, as we seemnost ofthe first volume

of Capital The seconds the history of capitalism, such as we see,

quite ealy, in The German ldeologfMarx and Engels, 1970Ix is
no mere happenstance that
pitalist accumul ationo
Aprimitive accumul ationo
cluding part ofCapital, in the last edion (the French, 1®) he
prepared before his deatbynayevskayal98). This dialetic,
betweeran ecologiseé theory of accumulation cris&nda histor-
cal account of
plored in left ecology

From this standpoint, whag needed i& theorythat views the

increasing centrality of value relations over the past five centuries

as an ecological projectThat is, a project that transcends s s
cial and biophysical momentsSuch a reconstructioof ecologcal
crisisquaaaccumulation crisisvould lay emphasis on the irreduc
bl y ecol ogical uceoon s i(as pmdedsanc
project)i its internalization of nature through labor poweend its
externalz at i on of nature through
gift .Value emergesinandthhugh Br audel 6s
(1982), weaving together the edteal valences of finance capital
and the prosaicoutines of everyday life imew worldhistorical
crystallizatiors of power and praf, pivoting on the commadly. In
this light the surficially external relations of capitalism tature
are revealed saconstitutive of new profoundly restlesssocic
ecological configuations.

To illustrate, ¢t us take the most powerful instanciatiorcaf
pi t a lCaresad bg, the quantifying logic of finance cégl.
In ecohistorical perspectivehe emergence of successiveahcial
centersin the history of capitalism from the Amstedam Bourse
to the Cityof Londonto Wall Streeti becomes legiblas the
emergence of ne modes of ecological transformation. The #xm
terdam Bourse as shaped and shaped by thedramation of the
Vistula Basinand southern NorwayMoore, forthcoming, a, o

tier expansions fothe 19" century (Cronon, 1991; Brockway,
1978); Wall Street as inseparable from the Green Revolution
both @re and periphery (Perkins, 199Whereas a social rectu

tionist approach would view the financial castas causal; and an

capitalism,in this instanceas the crystallization cfuccessivedi-
nancialecobgical complexs through which one oarother no-

Ma r xecological rddetoresdapproach wauld ebaginr frarh thé eems o f
(t he or yyuercds ofdchase finarxial Wwelvga might usdboth prethises and s s i 0
( h-i st look fpr achijhercsgnphesif.lais| woddmeconstitateé the hestorg of n g |

ment enters into a determinative position in the lifecourse of these

c a p ihds dden ssarcélge p o doimglekesVioluld iebe possilg tp do the sanee might askfor

the grander movements of world accumulation over the past
centries?

)4

Ecology & Accumulation Crisis: The Dialectic of

o WndeyrproductiormandOverprodwtion

stance, idatifies the 1840s as theccasiorof the ffirsto capitalist
crisis (2003 42). If this is so, overproduction crises are a vexy r
cent development in the history of capitadisin fact, the long Isk
tory of capitalist transition from the 1450s to the early ¥&en-
tury, wasone ofrecurrenundeproduction crise$ that it is to say,
the insufficient flow of food, energy, and matesiedlative to the
demands ofvalue production.Indeed, this is why Marxiewsthe
whole eraasone of successive mais of primitive accumation
(1976: ParB), and why Byres, in the same spikitews the Global
South of the
sufficiency of the means of
It is often forgotten that Marx offered a theoryofie prodic-

t h e Wda have become actustamied tothirkingrtl@t cases inahistér f r e
i maal éagitalisme areooverpnogudtion crises. David Harvey, fer i

1960smcas mwlantiked é b

pr ood

tionalongside one advemproduction. So powerful is the sense that

c ap it dundamemtélsisis tendency is overprodtion, that
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the decisive passage in the Penguin translatiaheothird volume areperhaps most evident in the great energy transitions from peat

of Capital (1981)r ea d s Aoverproduct i on dandwhHareaal4501830% th coal (1d3s 195@sk td oil and natural
funderproduction?@What | wish to suggest is that capitam may gas (1876present). These energy sources did not make capitalism
well be headed towardde reassertiorof underprodation crises so much as capitalism remade itself throughrticorporation

as the dominant crisis tendendyet us, at any rate, hold thisgo To paraphrase Mar x, coalonyim coa
sibility as an open question. cerainrelationso (1971: 28, emphasis add

Mar x 6 s trdepmdustionorifisi hecalsita @ gk ne Now, it has been such an enduring challenge to drive down the
| awdo of tiomtarguesthhfat he r at enverskly p r oobtioftinputsshecauseitalismis not only a spatial system but
proportional to the value of t hasoatanporahoa# tle produdtien@f sgade QbithTe are bound : 1]
(All things being equal. And yet, the very dynamism of capitalist  together.Capitalsm not only accelerates the extraction of energy
production | ead stanttcépéal tliiap awnsists af n beydnd tbeocapscity of biophysical nature to regenerate. Through
fixed capitalé [to] run si gni fthecescalatidnyf cantioé effarts, capitalisnih accelprates tthereval ¢ o
ing of organic raw materials, so that the demand for these emw m tion of biophysical nature itself pesticide resistance is in this-r
terials grows moreragi y t han t hei r-119)dorp | yspecttmerdlyithe tip of theSpverbial icebergOver the long run,
Marx, the crucial dialetic consists ofit he Ao ver pr o dha tehdenoynod madkdét competitiamnd geopolitical ivalry has
machinerydo on the one hand, a imateasedhtbe gdograpdicalrregachoofl ao mmedkigtarenl e Xk raw
materials on the other (Marx, 1967, IlI: 11¥)Thus, an enduring tion. Sometimes this global reach has extended horizontally, across
priority of capitalism has been to drive down the cost of inputs space, and at othdimesit has stretched vertically, to grasp the

while simultaneously expamty, in geometrical fashiorthe na- wealth of coal veins, oil fields, and aquifei$ie same compiive

terial volume otommaodity productiorHence the centrality of the logict hat compels such fAwideningo
frontier. Not only has capital sustained itself on the basisoncheap c o mpel s a power f ul moment e f A d
inputs (the quantitative momentput by revolutionizing the ee veals itself inrising capital intensity Ma r xiging organiccom-

logical relations oproduction on a systemwide lewghe qualia- position of capital1976 1981)1 and thisaccelerateshe extra-

tive moment) it hasmobilizeda s uccessi on rof fiog ofea@lbgicdl wealth beyohdothe capacity of nature to egen

wardo in the r el arhesevgeat eap®foroagli craté! Mone free bifts Srom nature could be absorbed thie body
of capital only through the aceedtion of this capitametabolism

fiThe more capitali s tringing withit greateoneans s isglf Ih"%vﬁaé gvident from thefirsto sixteenth cetury (c. 1452

for a sudden and uninterrupted increase in the portion of constant capital that 1557) as thesugar planting and silver minir@mmodity frontiers
consists of machinery, etc., the greater is the relative overproduction o mach in the Atlantic Islands and Central Eurepvere ghausted, only to

nery and other fixed capital, the more frequentdherproductio [sic] of plant give rise to the Brazilian sugar and Andean silver revolutions of

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

their price and the corresponding reactiono6 (Mar x, 1981: 214, emphasis adde
%0 |n this instance, | have stuck to convention and spoken of material inputs to

producti on eraisalfisr.abw Thtad cat egory i tsel-H —s—pa+t—ofF—the problem I am
addressing. Young (1985) states whe '®suel mant ¢ 1266t : 7TBY)Rgwemaserifalrs@si g o
phemism, because in the world of human beings no materials are truly raw.€ composition of <capital as a code for s
They ar e alome degreeoTkheredistsimplnno such thing famans mind, scarctywas responsible for t hrapditaid | i ng

as O6nature in the rawbdo (1985). better to saypartially responsible.
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the fseconad sixteenth century(c. 15451648) (Moore, 2003a, linear movement ofi t i-speee appropriation, t h eking af wo r
2003b, 2007§? external spaces through the imposition of cdisitéime 3*

Re-reading Marxin this fashion mayelp us takene step fu At the level of the social economyising capital intengy i
therWal | er st &andimgargunieot abpet rigncosts and Ma r xi€ing organic composition of capitalplaces downward
accunulation crisis (2004) For Wallerstein, three movements in  pressure orihe generalrate of profit The operative assumption
the history of capitalisniave propeled a secular rise in theys- here is thahggregaterofit, on balance, fowfom aggregte su
temwide costs of production: 1) the rising costs of labor power plus value with is generated and distributed unevearx,
apace with proletéanization as a growing share of world heus 1976, 1981)Walker nutshells the underlying tendency withityp
holds come to depend on wage, relative to-wage, remuner cal verve (1998):
tion; 2) the rising costsfdaxation, as democratizatioaompels
rising expenditures oeducation, health care, and other sociat pr Why [do] profit rates fall? The argument is simple. It &b
grams; and 3) the 1irsy costs of inputs, as the infinite exzdon of cause the numerator in the profit equation, surplus value, is
capitalist productioroutstripsthe finite qualities ofbiophysical outrun by the denominator, capital stobloth measured in
nature(2004). How have theséendenciedbeen costrained, even annual Tha is, tae Mueh capital stock builds up in
at times temporarily reverseth the history of capalisn? Surely factories and equipment around the world, pitting camp
we canidentify a series of interlinked responses in the most recent nies against each other in an efiercer competitive brawl
phases of capitalist developmeintthe reassertion of coercive for markets. This holds prices down, leads commodity ou
intensive income redistribution from poor to rich (KleRQ07; put to outrun demand at prevailing prices, and/or lowers
Dumenil and Lévy, 2004;Harvey 2003, the industrialiation of capacity utilization rates thereby lowering profit margins,
the Global South Amsden, 1990;Arrighi, Silver and Brewer leaving goods unsold, and running equgnt at less eiff
2003, the temporal deferments financializtion. cient levels®*

Theseresponsesl want to suggest, are implicatedan unde-
lying crisis tendencyOn the one hand, competition drives capita If expansion across space (iggd conquest) represents one fix to
ism to expand gegraphcally, enabling capital to drive down the  the falling rate of profit; innovation through time (capital intersif
cost of inputsandin so doing to increase the rate of profit. Onthe  cation) represents the secofidThe first moment extends the net

other hand, competition compels individual capitals tocovate of energyresource cosumption ever more widehdriving down
through rising capital intensity, such thatatively less dbor and the costs of circulating capttal (inputs); the secandomplishes
relatively more nature is embedded in every commoditys ac- the production of moreommoditieswith fewer workers in less
celerateghe uptake of first natures intb geometrically expaive time, driving down the costs of variable capital (labor powisg-

production process, which intensifies the drive towards geograph ther can be amplified endlessly. Global space is not orajaedl,
cal expassion.In this fashion, the quadinear movementofit i- me
space c o rfipds iesgiedectioahcounterpoinin the quasi

%3 Hormborg, 2006: Harvey, 1989.

34 A rather more rigorously explicated léss streamlined, version is on offer in
Walker, 1999.

35 |n 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
The notion of a fAfirsto auwlél @se¢ad 8 anndsiokworkessrintthe sagne spanwftime i s Br a




but asymptoticand finite from the standpoint of endlessamub-
tion. And although 1in
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 shoftun; 2) increasing the rate of exploitation through
technical innovation; and 3) increasing surplus vallweugh wage
freezes oreductiors (Walker, 1999; Harvey, 1982).

Ecology & the Accumulation of CapitaR0

be attenuated e speci al lay sfaviic@g®i i nn o\

athe ooy ,u nsEadglyrals rigsidelabor saaipgi moaménéss i antahe éendency

towards a falling rate of profimot only checked buti@r a time
reversed®®

The same logic applies to variable capital. If a sufficiot
lumeof cheap food canedsupplied to workers andc h e a p
biophysical costs externalised, for the timenigg the rate oku-
plus value may beugmentedn a manner roughlyanalogougo
wage freezesand technical innovationsThe most spectacular
booms in the capitalista have woven these two moments thget

food

There is, of course, enormous debate over the relation betweeneri think of Englishindustrialization with its heavy reliance on

accumulation crisis and the Ifmlg rate of profit>® For thepresent
argument,| would prefer to bracket these, argimply poirt to a
fourth moment. Thigurns on circulating capitginputs) but with
important implications for variableapitalas well What | wish to
under score is that Mar x0s fAmos
more fully grasped and its explanatory poweadically extended

I by taking as a wholethe contradictiondbetweenfif i r st 0
Aisecondod nature (machinery
within second nature (constant relative to variablategpindeed,
| am tempted to say thdbe crucial weakess in falling rate of
profit argumenthasnot beenthe theory itself, but rather arver-
emphasis on the
rather than circulating capitaCould it be that since the 1830s; c
pitalismobs t ec h has [farggd ageekiractivey n a
complexes capable of outrunning the tendency towardsiritie-
productionof inputs?’ If a sufficient mass of cheap energy and
raw materials can be mobilised, the rising organic caaijom can

36 Useful surveys can be found in Mandel (1981) and Choonara (2009). See the
recent debate between Harn@007) and Kincaid (2008).

%7 In the United States during the neoliberal era, energy expenditures declined
from 13.7 to 7.2 percent of GDP betwee®81 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 2000k(Elitza
1999).

cheap emgy (Welsh coal) and cheap calories (Jamaican sugar).
While focusing on the first moment, in what follows, | will treat

Mar Xi®s o g rteaderxy towards afgradual fall in the ge-

eral rate of prdito  ( 1 9 8319 as & hiskorical proposition on

the longnpnaoetatio ebetwee nltree anverprgdlicdion 8f macine® and ¢ a r
the undeproduction of inputsl am less concerned with a precise
oematénalizéon of thispropositionat a sectoradr nationalevel,

r e lamdtraither enord vath its utilgyufor luminating a deasived poid ef t I

fracture in thdongueduréemovement of historical cagalism.My
sense is that thiatter approachwill allow for a broadeconcepti-
alizationof cyclical crises in the modern woré&tologyi and a

Awr ong ©onnfigeche n tseriou$ questmmng of thagably e@oghal thardcter of the present

crisis

mi Gnenmay well object thatinderproductionist tendenci¢sve
beenrecurrently checked since the 183®wat underproductionist

crises have been swept into the dustbin of history by the cempet
tive-technical logic of capitalisf®Ther e6s a ker nel
The fAgreat depr ©cestiryisnatguablythedphe |

Bet ween 19 8 @lateenpdice af@dpifal gooils has declined ey b

tween2|and 40%06 in the U.S. and Japan (Bl S
®Harvey, as if to prove the geneaal po
terials as f jahertstrategies in repiving acaumdladion, sat

proceeds to give shesthrift to the subject in his recent analyses of neollbera
ism (2003: 150, 139; 2005).
40 seejnter alia, Buck, 2007; Burkett, 2005; Viachou, 2002.
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radigmatic example. World prices foaw materials imported by dawn of the long 20 century,Malaysian rubber and tin, Chilean
Britainbegan to rise sharply dur i ngnittatase Audtrali@rocepper and godd,7@asadiananickel,tat enterede r

moment of itspeak industriasupremacyHobsbawm, 1975Ros- the world historical stageas key moments in atological reval-

tow, 1938; Mandel, 1975)The inflationary moment was, aswe t i on t hat was fAfar qui csrfar f ar
know, quickly turned insideout, as wold market pricegenerally more revolutionary in ittkoeKdec
declined quite sharplfLandes, 1969)At the same time, an iwafl than anything known before in the history of cajstal (Barra-

tionary undercurrenvasat play. The late 18 centurywas indeed lough, 1967: 44). What | wish to underscore is that tieealy of
characterized byhe episodic andineven moments of undegpr crucial ecological surpluses was achieved thiotlge combined
duction in such key raw materials sas as ction, indigo, rubber, movement of capitaihtensive and labemmtensive processes.

palm oil, copper, nickel, lead, tin, jute, and sisal (Headrick, 1996; Stateof-the-art Canadian nickel smelters were of a piece witi M
Mandel, 1975; Brockway, 1979; Barraclough, 1967; Bukharin, | aysi ads tin sect-onllonChifegsermmersne ar

1915; Magdoff, 1969: 3040). These inflationary undercurrents fAequi pped with | it tmplee mpouwmpd d afne
wereset in motiorby the rise ofnew industrial powers, Germany  growing appetites of the new industrializers (Huff, 2031).
and the United Stas above all. They wermplified further still One neednodot -detker rai nriessto uvwiceew o f

by the qualitative shifts Wwnscri&lids inllcentuydd ufiderstan®thadtide reorgation®ft r i a |
tion, premised on oil and petrochemicals, the auto, steel, anid ele world-ecology i at times coerciventensie, at times capital

trical industriesard the first synthetic plastics (Baclaugh, 1967: intensivei was central to the trajectory of power and progress in
45-63). the long century that followed.

The underproductionist tendency wHserefore checked but From the standpoint of worldcaumulation,the challenge has
not abolished by the second industrial rewmln. The tendency been to wike the right balance between regularizing supply

within the inner contradtion between value accumulation and the (which isalways rising)and making those supplies cheap enough
producton of inputs was intensified, insofar as we restrict dur a  to permitexpanded accumulation. Rising capital intensity tends to

tention to the new industrializers. The cadiction was resolved regularize supply butioes so byacceleratingthe placespecific

through the dialectic of productivity and plunder characteristic of exhaustion of profitability(see Figure If? Capitalism has been
capitalismbés successive @lesbalremakalolyl adeptiatfiadingvalys tx a/ercome Ihe bas@hdencyr a d i c
|l argement of the geographiaal Taowhcapjtal istemgificaion antd imeovatipoapitalistiagepciesp e n e
tion of capital into the pr odhawfoundways o make neore outod lese in theashmididdld Ma n d
1975: 61).There is no question that steam power augmented the run. More out of less, however, @t somethingfor nothing. The
capacities of capitest agencies to transform spdcas a elatively counter movement tthe underlying tendency of input undegar

modest amount of capital mobilised a relatively vast energy su duction has therefore been a frontiervement. From the 16 cen-
plus i and thereforeextenekd the hegemony of capital to new  tury, the @propriation of biophysically rich frontiers combined
frontiers faster than the overproduction of machinery coxid e
haust extant reservoirs of resources and labor pbvat. the

42 The exhaustion of these conditions of profitablity in any one place emerges,
we should say, at the intersection of biophysical depletion and the broader co
41 This is much different from saying h at icoal t r ans f otradietions ot pnoductiomcandl pdvéer that enter the register of market campet
(McNeill, 2008; flom a Marxist optic, Huber 2008). tiveness.




with cheap labor and sufficiently mobile capital hasiodically
resolved, for a time, the underlying conticain.
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mo me nt the unusual e X p appoprar e ne s
tions captured in a long series of phrases now part of the everyday

These periodic resolutions, underpinning successive waves of parlance of critical scholarsfeaccunulation by dispossession

world accumulation, have been realised through varying canbin
tions of the global ecological fik 1) the coercivantensive imp-
sition of territorial systems and propertglations that eitherpa
propriates directly ecological surpluses (in thaimlan and extra
human dimensions), or indirectly, byrop e | | 1 n g
to surviveo under <conditioefis
and 2) the capitaihtensive restructuring of agricultural and egtra
tive sectors on the basis of the rising organic composition af cap
tal. If one part of this twikprocess falters, the whole edifice
erodes, cdihg forth the need for additional stifhu

Figure |, Capitalising Nature: The Temporal Logic

Effect of new technology on
path of exhaustion

e

Production

1990 2010 2020
Time

Source: Gowdy & Julia (2007).

This outward movementlooms large today. Wheraill the
next phase of capitalisiind comparable reservoirs of uncapit
lised nature?n the next section, we will @hr t
cent and unfolding crisis from this standpoint. Let us note for the

(Harvey, 2003),fbiopiracyo and the newfenclosures (Shiva),
fdisaster capitalismd ( K1 e i n, 2007) , a new A0
(Watts, 2006),es ur gent @Aresour ce warso (
more. By this we understand neolibksen as a phase of caplita

pr od udcmpremisedootakirgy dirktl andmaking, secondMy suggestion
oisf thatcttus nspae ¢pochail shift in thenhistorly @& capitalisnh tlat ema r k

presses the (asymptotic) exhaustion of frontiers, and the promise
of renewed accumulation offetd and delivered over the past
five centuries.

Capital 6s gr ecostenargyecadl, andsawf@o r | o
terials Theresponsdo this imperative has been endless gedgrap
ical expansion and endless innovation. They are nep@mtent, |
wish to ague.They ae in fact so closely connectédat the teb-
nical fixes of capitalism have always been intertwined withanov
mens of global expansianThis is what | have called the pairing of
plunder and productivity in world agmulation. The pattern that
we can observe can be reduced to a two phase processmi) ski
ming the most easHdwon surpluses, such as Amazoniabbrer
tapping prior to Malaysiao¥
century (Brockway, 1979; Tucker 2000; and 2) reoganizing a
widenng sphere ofvorld natureon an increasingly capitaligia-
sis such as the progressive rationalization of fepetiuct indg-
tries worldwide since end of the i@entury (Rajala1998 Pel-
so, 1992 But it would be a mistake to see this simply as acllg
historical succession. The capitalisation of nature that chatacteri
es this second phasssues shottun windfalls to be sure. It is an
eminently modern variant of t
modern planters enjoyed whéimeir slavesplanted Euvasian cane
on New World soils. The concert of favorable biophysical ¢ond
tions with cutting edge agronomy issues yield bursts that avari

pl a

he

neol ishe r BYtyrsbyss Quer the course of-56 years. (Perhaps more daic

ly in late captalism.) Thus, the very ecologicalniavations that



create yield booms invariably undermine supply ¢tods over
the middlerun. From the standpoint of tleekeios the contrad+

tions are wunified, whi | e
c i a | dormatiores 1in, say, the agifood regime no less than
Abi oipdlyd feedbacks in weed

unfold in ways that limit accumulation, the search for new-fro
tiers reappears with savage powéirfrontiers are unavailableef
rocious acts of radtributionare visitedupon those populations
least able to offerféective resistancé from poor to rich, or from
agricultureto indwstry (as in Soviet collectivigan). Indeed, the
long environmental history of capitalism may be read as seceas
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tal intensity), the system has historically extended the sphere of
capitalised nature in recurrent, great bsiref global expansion

t dr e i rherees pverg greati evarot capitalist devefpmment seenmdorbe &1 n

companied by a Anewo i temenle-al i s

c o ntwveemthat quantAns of sodeeoipgacal elatioris degpehdeat ton tlen s

circulation of capital, and thathich remairs within the gravia-
tional pull of accumulation, but whose reproductisnnot yet

captaldependent.

There is a clear homology witt
and latent stratof the eserve army of labor. It is, in my readjray
theory of capé | 6 s tendency to drime hur

less effort to movérack to the first (skimming) phase whenever tsTt o turn (ﬂ p ioto al:138R)in (thdt 9s b&sed on the
possible. systend s apacity t an uccapiaisech(buax |y d
The 1 mplicat i on odacfion diais thkedry is u nmjlecrlptrab | e) reser voi rssemoof Mhbarbxo ro
this. The rising organic compd®n of capital, as we have seen, served (1976 37 7) , At hat the interest
drives a contradiction between the overproduction of machinery dir ect i on of a nor mal working da\
and the underproductioof inputs.But rising capital intensity in working day MAshortens the 1|ife
the tednical division of labor enters into dialectical tensionwitha seem a costly venture of capital

distinctive, if broadly homologous, process within the sociait div
sion of labor. This process is thising capitalised comgsition of
world nature Capital is compelled to captalise an egeowing
share of world nature, whose
theextentt hat t hey remain
compet it i on orembketherrest of ratpré dc@iditmt o
thetemp r a |
from the reproduction time of forests and fields, not tontine
mines, oilfields, and aquifefS. In order to keep this ecolagl
face of sociallynecessary turnover time from gettiogt of can-
trol, and radcally undermining the conditions of production (e.g.
resource exhaustiomy the conditions of profitability (rising cap

43 Marx, 1976: 44; Harvey, 2001: 32Marx was not necessarily wrong td-pr
oritize time over space. The aim and objective of those engaged in thacircul
tion of capital must be, &t all, to command surpluadourtimeand convert it

into profit within thesocially-necessaryurnover time From the standpoint of

the circulation of capital therefore, space appears in the first instance as a mere
inconvenience, a barrier to be overamm r¢ey{ 2001: 327).

unco mmo d ipbweeddes nofipivet onfthe aceumaladtiongied a w s

|l ogimeocéeséaogi aukrynpover

replaced more rapidly, and it will be more expensive to reproduce
labourp ower . 0 But there is a cruci
sur ficial | ogi c. Enter thep-front

fpfl i e o irfotns of ocraeni gonn | pyr ebsee reviejso, yoe ¢

of

tthiemed wr aat ifoar «fr y[t he worker 6s]
moment than its productiveness vehitl lasts. It is accordingly

a maxim of slave management, in slavgorting countries,

that the most #ective economy is that which takes out of the
human chattel in the shortest space of time the utmost of exe

tion that it is capable of putting forth. It is in tropical culture,
where annual profits often exceed the whole capital of glant

tions, that negr | i f e i s mo s t Metatt&k | e s s
nomine te fabula narratufThe name is changed but the tale is

told of youl]. For slave trade, read labemarket, for Ke-

tucky and Virginia [in the slave trade], Ireland and the agricu



tural districts of Englagh Scotland, and Wales, for Africa,
GermanyMarx, 1976 377-378).

For labor power, read naturlutato nomine te fabula naar
tur!

Far from anartifactof the Industrial Revolution, this tendency
was in motion from the earliest moments of capitalisire €n
ronmental history of the rise of capitalism turnedidively onthe
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the case in the lgnsixteenth centuryand at the beginning of the
long twentieth centuryinthec | assi ¢ i nstanmiat i
peridi s m. 0

The extension of capitalist power into new frontiers works to
propel world accumation so long as twaeonditionshold: 1) the
newly incorporatedformations reproduce themselves relatively
independently of capitabut are capable of delivering sizeable
contributions to theelativeecological surplusand 2) the mass of

centralisation of economi c p o wsevalues akab upnseufficiemtly targe, rélative dornvahgeune s o f

speedd** While economic growth was sustained througto-ge

lation, so as toeducethe capitalised share of the ecologicat su

graphicale x pansi on and stdolegca fegimesi t Iplasinegenard As geographical expansion slows, relative to the

rightly called extensivethe uneven synergies of generally rising
demand translated to agextractive strategies of katndrun. Hit
where the ecological wealth was most accessible (cheapgst), e
tract it as fast as possible, then move as quickly asiidesonce
declining ecological returngand therefore rising caplisation)
registered a significant contraction of profitabilfiyioore,2007).

The contradiction between the overproduction of machinery
and the underproduction of inputs cahereforebe overcome to
the extent that the inner contradiction finds an outer. @ihtus
the dialectic of productivity and plund®iThe rising organic co-
position of capital, quite independently ihe appearance ainde-
raccumulatiorcrises instanciatesan immanent tendencyowards
socioecological disequibrium, whose systemic expression is the
rising capitalised composition avorld nature To the extent that
the rising capitalist composition of nature is not offset by sicce
sive special stimuliderived from uncapitalised social ecologies
(about which more, presentlylhere is a clear ecological crisis
tendencythe tendency of the ecological surplus to fdlhis can
becounteracteda s we 0 vteroughogteograpihal expansion.
But take note of the relanal process. It is not simply that a large
mass of usevalues is now easily skimmednce geographicalxe
pansion reaches critical maddore to the point, the quantum of
socialised nature dependent on the cash ndeti;es This was

44To borrow a nice turn of phrase from Chandler (1977).

rising organic composition of capital, the quantum of socialised
nature dependent on the cash nexuseases At some point (and
as caital drives theacceleratiof turnover time ever closer to the
speed of light, this point in the horizon approaches ever more
quickly), the quantative advance of commodification reaches a
tipping point within any gien socieecologcal formation. A this
point, socialised natures give way to capitalised natures,
representing the moment of capitalist transformation at whieh ne
ther governing structures nor production systems nor the fnew
trarsformed) forests, fields, and other ecstgyns can reproduce
themselvesexcept through the deepening participation in the ci
cuits of capital on a worlescale. The circuit of capital becomes
every bit as much a Alife suppo
water, and nutrientspéce inter alia, Costanza and Patten,
1995)* Thus, therising capitalised composition eforld nature

The more thasocial ecologiesi fields, forests, fisheries, and
so forthi becomecapitalisedecologies, the mortheir reprode-
tion is entrained within the repradtiion of capital. (There is, then,
an important distinction between anthropogenic residlui@s in-
stance, lead particulates found in Arctic licand socialised cotid
tions of ecological reproduction that are the hallmark of, for e

4°> That is to say, the circulations of air, water, and nutrients are not so much a
ilife support lisy asttleendrcuitfod capital aspthetsacio
ecological basidor the actually existing mosaic of ecological flowscluding

those now characterised as ndrifts. o



ample, agriculture.) Ring capitabkation tends to produce short
and mediunrun windfalls, but over time, undermines profitayil
This issuesfirst, from rising capital intensity itself (indepeently

of soil exhaustion, deforestation, etc.), as®tong from the po-
gressie exhaustion of the ecologicadgime as its reservoirs of
uncapitalised land and labor become dependent on the a@gzumul
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tion process. The rising organic composition of capital and she ri  Figure I, Capitalising Nature: The Metabolic Ri ft

ing capitalised composition of world nature are therefore dialect m
caly boundi the one opetting in the technical division of labor, utent Regcling

Air

the other, in the social division of labor. In the first instancen-co 4\ OW““—> Land

petition compels capital to increase the productivity of laboree™  Veuboicrit o

through the installation of new maaokry; to the extentht it is R _ _
eographical Expesion

unable to increase the rate of exploitation faster than the rising m
Nutrient Regcling

composition of dead labor (a more daunting challenge), there is a
strong tendency towards a declining rate of profit. At the same K x
time, competition compels cdgl to find ways @ drive down the

costs of circulating capital (such as energy and other raw-mat

Country Metabolic Rift

Water

Air

J

Waste=—p» Land

City

Water

rials); to the extent that sufficiently cheap energy sources dad ot Geographical Expasion

inputs are secured, this favors a rising rate of profit. But tihe o

extend to the gmgraphical field such that new lewost resources
are gcure(see Figure 1)

way to drive down the costs of cirating capital is to develop
new technologies that mobilize ﬁresou@b
Metabolic Rift

Extended 16th caury

Nutrients

Nutrient Regcling

Country ¢ City

Limit of
Globa Expasion

21st catury

,f)ficie

Waste—» Land

Air

Water

Local

Global

>

Low

Capitalisatior

of Nature

nt |

High

Both momerg, but especially the second, are vitally dagent
on state machineries. (Enter the questiompmritive accumua-
tion and imperialism.)In either case, the relative price oputs
falls, but only temporarily, sincéhe very decline in the \ae

composition of the resources in question favors their relative e

haustion(skimming the easy surpluses of the first phatdjowed
a rising valuecomposition(phase two) Thus relative emogical

exhaustion sets in, drivinthe relative prices of inputs upwards.
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Meanwhile, rising capital intensity tends to accelerate relative e  world value production. (A terminal crisis still aws)*® Even &
haustionin its own right and enteralsoi nt o @ s o cck a | oter theomomentaofisignal crisis, the absolute mass of the ecological
tions with variable capital (labor power), as workers (and other surplus may increase even as rativeecological surplus fallg

subalternstrata) organiseagainstemployerinitiatives to ratchet just as a countryo6és popul aaion
upwards therate of exploitation (Silver, 2003pr ratchet dow- bor declines.
wards the wagbill (Harvey, 2005)What becomes clear is that, at In what follows, Itakeas my temporal frame 197308, a p-

the very moment when capital most needs a less capitalised ec riod bookended by the two great commodity bodnisoth cen-
logical regime we are witnessing rising captalisation and eher tered in oil and agriculturé of the end of this long, 20century
fore rising costgwitness the rising costs of oilxeaction today (World Bank, 2009: 5B3; Hone 1973). We shall examine these
[IEA, 2008: 3749)), in the process diminishing the possibilities two great primary sectors frothe standpoint of a central e

for counteracting the tendency of the rate of profit to fete two tion: To what extent has the underproductionist tendency af cap

movements, productivitynaximizing and cosininimizing, are talism begun to reassert itselfdo tantalizing obsertions can be

therefore dialectically boundAt some point, these two pressures made about these two sectors, oil (the energy regime) and lagricu

(which are really one) reach a tipping poinand at this tipping ture (the agrdood systenj in their respetive turns:

point, the logic of value accumulation gives rise to logic afpr

tive accumulation. 1) the oil commodity boom failed to pdoice new large
scale investment, as it had in the 1970s (Kolko, 1988:

A Brief Environmental History of Neoliberalis m: 163-164). Theshortfallis nowamplified by theunfol-

ing depression. The International Energy Agencyois p
sitively hysterical about declining investmerigaring
thatanyrecovery from the present muck will be scu

Fossils, Finance Factories, & Food

Neoliberalism is now rightly viewed as a specifiable phase of tled by skyrocketing energy pricetEQ, 2008; 1EA,
capitalist development (Klein, 2007; Harvey, 2005; Skdlo 2009 Mouwad, 2009, 19.5: Werdigier, 2009). The a
and Johnston, 2005And whatever the fine points of the debate, it cumulation of capital and the production of a rising
is increasingly clear that neoliberalism has reached the limits of its ecobgical surplus appear to be moving in opposite d
developmental possibilities even if, as Harvey reminds us, as rections.

Acass project Q. As dcologidamvpemject andhec( 2 00 9

logical regime, however, neoliberalism survives as the walking 2) the agrefood system has been the site of massivé cap
dead. Drained of its vital forces, the body survives, its days- nu tal investment, but with a dramatic slowdown in yield
bered. _ . growth, and a systemwide decline in ttdative food

The interconnected food, energy, and financial crises of 2008 surplus Investment in the agripod systemi most
markedthe signal crisis of the neoliberal ecological regime. By spectacularly, GMOs, whose proliferation moved in
signal crisis, | refer to the moment at which the ecological regime lockstep with the financial expansion between 1995
has reached its tipping point in the production of the relatiee ec and 2008 has squeezed the direct producers but failed

logical surplus, the mass of usalues relative to the demands of

€ For the language of signal and terminal crises, see Arrighi and Moore, 2001.



to deliver a rising ecological surplus. Once agai, e
changevalue and usevalue gpear to be moving along
divergent paths.
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rich states, but alsbom East Asia. This is what GRAIN calls the
wor | dwi de Tifarmland acigss ahb Glabal Soutipon
which could be cultivatedoodstuffsequal to 15 pecent of wold
cereal trade (GRAIN, 2008; The Economist, 2009). Highlighting a

Whether or not capitalist agencies can restore the historical shift in the investment calculughe Economistecently offered

relation of value accumation, coerciveintensive appropriation,

this perceptive bit of reptage:

and the expansion of the ecological surplus remains to be seen.

Neil Smith sees thproduction of nature as entering a new phase,
i ¢ tophe @-a | i s gotivated investrs boughthlén tva g md pwn o at e

one characterised by
netic relations of all life (2007). And | think this is true as far as it
goes. But the implication is that such capitalisatiompses a new
wave of accumulation, and | am not at all certain that tHisvis.
Capitalismds great
c i o nat uao enuclhWHieupbckets of highly capitalised ipr
mary production have always thrived in the modern weyktem,
the decline (not increase) of the ecological surplus has always i
sued from the risingystemwidecapitalisation ofworld naturei
that is, the quantum of the capital@mkeios whose repwduction
crucially turns on the circuit of capitaence, eery great wave of
accumulation has found its point of departure in the radinal e
largement of the geographical arena for commodity proaluand
exchanga extending the realm cfocialisednature gpropriated
(but not yet sbsumed) by capital

It may wdl be that theabsence of really significant frontiers
todayis implicated in a worléehistorical rupture of the relatioreb
t we e mmarfinvestmentand a rising ecological surplus. The
International Energy Agency counts on state bgdrbon firms to
suppy 80 percent of incremental production over the next two
decades, but notdbatsuch firms may not fadw the prevailing
investment lgi c , preferring instead
Ain suppoltgodl sat {20 @B Meat ;
while, the neoliberal project of forgingiawo r | d
mised on the elimination of extaagricdtures and agrecologies
through the privatization of knowledgeé
capital o (McMichael,
movement from a cluster of state machineries, not only from oil

probl eno-is

In the past, foreign farming investment was usually private:

own
majority of the new deals have been governrtent
governmenté That makes the cur
tions different in kind, as well as scale. When privatestors

n@ut money imto dashtcrops,etheyctangded todbbost weaitlei o n
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 fatory; and from making tyres to making calit now,
governments are investing in staple crops in a protectionist
impulse to circumvent world markéiBhe Economist, 2009).

The sands are still shifting rapidly, and so it would be umpr
dent to take this notion of a rupture too far. Clearly, the expanded
repooduction of capital has been hit hard, but not (yet) broken
down. But it would be hazardous to deny the punctuated cthara
of late capitalist history. fiere is good reason to look closely at the
fissures appearing in the investment logics responsib ledating
and fueling the sgem. 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 ecologicael su
fpld. ®he seculardsowwdbventofi nmajordoilfieldtciveriese fgrin-e s

aslac®, maybé compensated by new techniques that extract the
a ge&-i c ushneuor @n evegnrgreater) volume of oil extracted from mature

zones. While this works for a time, theddiie-run consequence is

[ a ndlihated ta b o a punctuated rather than gradual deciline this instance, not oly
urd @ @dunter h a sn the wolanseiopoil predtceddut also acdramatic upward shift

in the systemwide organic composition of capital. It isgiclthat



holds, with appropriate modifications, across the board of dapita
iIsm as worldecology. And notwithsinding the facile rguments
of fAde mat & premided andhe sparious celations of
GDP and energyand metalintensity’’ i the history of neolibeta

Il sm shows wus, as Michael
how vital to this dream of the fute lemains the control of a few
strategic commodities. They are the motors of production, lthe u
timate hard
they are subject
(Retort, 2005: 39).

Let us seefiwe might begin to unravel these mystifications. |
would begin with the ecological crisiendencieshat emerged in
response to the overaccumulation crises of 1B&T one crisis
tendencycentered in the financial expansion that took shape out of
the WahingtorROPEC 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 f
nancial expansion and the rapid industrialization of the Global
South entined a radical enlargement of claims on the resaef n
ture (Arrighi, 1994: 299824, Arrighi, Silver, and Brewer, 2003;
Amsden, 1990). It was a double movement. In the first instance,

to the

Wat t defaal crdis was destined tb ImatexiaifBackburo, 2008).eA

cur r e n toythabvery easanh a 8 g ® é
d e e p e dnt199%, hut $1.#nitlios tin 2006 (Ppllipse 20@8: 6M yewdsanted ¢ a t |
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become quite familiar withthis tendency in the recent subne
crisisi the securtization of mortgages facilitated a rapid expa
sion of claims on the future income of wodde property owners;
insofar as the expansion of the real economigdab keep pace, a
Aj u
though distinct in its mode of operation, the same logic has worked
its magic in the production of global nature. The geometric mxpa
Db AndTF o rbacker semp il € just $1@BDilient
a quantum leap inthe worelc onomy 6s <c¢cl ai ms on
logical surplus. Is it coincidence that GMO fieldats show the
same trend over the same peri(Pechlaner and Otero0@s;
FAO, 2004: 34)? Looking b&mver the past three dades or so, it
is safe to say that the financial expansionteesd in the U.S. was
possible only through a radical extension in thavitational pull
of finance capital oworld ecological process. And yeh contrast
to previous movements of financialisation am thinking esp-
cially of the Edwardiarbelle époque(18961914)i1 we are not
withnesi ng an expansion of the
a rising ecologicbsuplus.

The breakneck industrialization of the Global South since the

real

consider that all financial instruments represent a deferred, and 1960s has issued its own distinctive bundle of radically enlarged

expaned, 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 forxthe e
pansion of finance capital to outrun the expansion of the relative
ecological surplug® (This is especially true of fictitious capital, as
the subprime crisis suggest3Q paraphrase Mar, it is in than
ture of @pitalism that it accumulates monegpital more rapidly
than it develops primary production (1971a, 1I: S38l). We have

47 World Bank, 2009: 65; for a critique of dematerialization, see Bunke39.19
For an empirical accounting, see |IEA, 2000: 7743

8 Thus, at the heart of the worldstem, the relative weight of finance within
the U.S. economy expanded by nearly fifty percent (14 to 20.4 percawgdn
1970 and 2005, wh i | aof GDRaonuattadchy newp hali g 6 s
(23.8to 12 percent) (Phillips, 2008: 31).

claims on the rest of nature. This leads to our second -crisis
tendency, the industrialization of the Global Soutly. 80 the
South had closed the industrial
tween 1960 and 1980 timoportion of GDP in manufacturing for

the First World as a wholeedreasedfrom 28.9 percent to 24.5
percent, while the same proportion for tHeird World a a whole
increasedom 21.6 percent to MrdandB p
Brewer, 200 3: 11). By wma@eindwr yo
strialized. It goes without saying that this has been an extrasrdin
rily uneven process, rmakovftaht:
The fr i s ededdBRIC tolneies Biazil, Russia, India,

and (above all) China has been located in precisely thadates

Withh|abOF and resourcefrontiers sufficient to check the rising
S ar e

er
S
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capitalisation of global natuff. If the industrialisation gap gl obal i ndustrial i z ansionofrdénsand|a c c e
closed the income gap persisted. The rising capitalisation@f pr  on thepresentecological stplus.

duction of a worldscale could proceed in an etaminatedby ef- The most obvious villain inhe pricerise of 200308 was the

fective closure of the Great Frontier only through stasnied effort speculator Altvater, 2007;Roberts, 2008; Chaudhuri, 2008; Aut

to increase the exploitatiaof labor,and to drive down input costs, ers, 2008Soros, 2008 But this may confuse a partiar tree with
above all through the coercihmtensive straag i e s o f t h dahe énsird loresk To be sure, the movement of institutionakinve
doctrineo and capital 6s neaf o utorgintocvend aammodityensarkefsdsrexperteddynng sughiac a |

bility realised through the marriage of financialisation and the i  riod, but it seems to have been secondary factofiIMF, 2008;
formation technolgies. Mouwad, 2008 [June 25]). Indeed, the strongest argument for the
These crisigendencies, emerging through the financial expa  vitality of the neoliberal ecological regime would be one timat e

sion and the latest phase of world industrialisation, rideed phasized the role of speculatiaelative tothe erosion othe -
the signal crisis of the neoliberal ecological regime in 2008. Its gi me 6 s c elyex a risiny ecdlogicaldsurplus. But it was
surficial expression was a sharp rise in prices fod,f@negy, and precisely the erosion of this capacttyat underpinned the 2008

metals (IMF, 2006, 2008; World Bank, 2009). These priceemov  crisis (Keeping in mind that crisis is an irreducibly plural reality.)
ments cannot be regarded as the straightforward expression ofThecrisis was in a broad sensat once reweled through, ande-
peak oil, or other resource scarcities, narrowly conceived. The tonated bythe oitfood pricespikes®®
World Bank therefore rightly points out that conuhity booms Rising oil pricesprecipitateda massive turn towards ethanol
favor speculation (as it were) about impendiegource scarcity production, a shift that constituted a large sharerifaps as much
(2009: 89). In this sense, peak oil arguments (e.glddeg, 2003) as 75 percent, according to an internal World Bank merhthe
ifand various incarnat ikmgpfominegd 1 doubdng tols wolldofood) prices tbdiveent January 2006 and the
1970s on (e.g. Meadows, et al.,, 1972re righty viewed as neo summer of 2008 Ghakrabortty, 2008 ;Morelli, 2008; Angus,
Malthusian (Retort, 2005). @/cannot read off a signal crignsthe 2008).1t was a spectacular reversab the extent that neolibdra
ecological regimdrom price movements alonét the same time, ism as a class project revived accumulation after the 1%7dd,
the crisis itself cannot be explained withouerence to the double so by driving down food commodity prices, after 1980, to ths-lo
movement wedve hnahadahexgafsioreas amgel ) estfieeels bfithe 20 certury (FAO, 2009; see FigureV). By
metric expansion of claims ofuture ecological surplus; 2) and 2008, food prices were the highest in real terms since 1845, or so
The Economisteported (Buntrock, 2007).

If speculatiorwasbut one tree, we might ask, where is the-fo
est? From the standpoint of the financial expansaamucial fec-
*® The BRIC group produced 30 percent of world energy, and contained-43 pe  tor behind the oil price rise mukave beerhe gravitatioal pull
cent of world population, in 2005 (Armijo, 2007: 2@).large population by of the financial expansion itself, above and beyond the futures

itself, no more than a largmass of coal in the ground, does not represent a . .
commodity frontier, in these terms. Rather, we can spealowfmodity froi- markets.By 2008, he global oil sector had experiencere than

tiers, to the etent that there exist minimaHgapitalised human and exra
human natures in given geographical zone that can bdizeabby capital and %0 Although It us not forget that metals were also centrally implicated in the
the capitalist state for a new phase of commodégtered development. The overall price rise moment (World Bank, 2009-%9). It was the first time in
human and extrAuman natures must be exploitable, but not yet exploited. This  the twentieth century that metals, oil, and agriculttorgethemwere at the ager

is by no means a given in the history of cdjsta (Moore, 2007). of a commodity boom (191%7; 195657; 197374; 200308) (ibid: 55).




two decades ofii nvest ment
five supermajors (BP, Chevron, ConocoPhillips Comparny, E
xonMobil, and Royal Dutch Shelispent just one percent of total
expendtures on stock bupacks in 1993, and nearly 14 percent on
exploration. By 2006, they were spending 37 percent on equiy

repuchases, and just 5.8 percent on exploration (Jaffe and Soligo,

2007: 21).Between2004 and 2005, stock buybacks by the six
largest firms jumped 60 peent (Mouwad, 2005Far from limited

to the private sector, the same logic underpineetb percent -
cline in OPECOG6s s p a-ceaturycaftep ¢9i t
(Jaffe, 2004).

The ongoing crisis of the neoliberal ecologicedime and its
energyregime in particular cannot be explained through mves
ment alone. While the financial expansion tended to favaoa
rientation d capital from the real economyo finance, this
represents only a partial explanation, one crislg¢acy in the
terms we hege outlined. The second crisisndency stemmed from
production, at two levels: 1) the demands of global industaializ
tion set in motion since the 1970s; and 2) dpening, and then
progressiveexhaustionof the oil frontier, opened in three susee
sive phases, first in the United States before the Second World
War, in the Middle East after the & 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 hardlynbe u
deramphasized, as world oil consumption ro38 percentfrom
about 58 millionto 79 million barrels a day between 1983 and
2003without spiking oil prices (BP, 2009; Brown, et al., 2088e
Figure 11).
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Global industrializationthe dialectic that Marx identifiedeb
tween the overproduction of machinery and underproduction of
inputs, exerted sing pressure on ehworld energy regime after the
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end of the lastillennium Simply put, oil expaers were (and are transition from underproduction to overproduction crigeshe

still) consuming more energy. &ner or laterthis would impact first half of the 1§' century The esuing steantransport reval-
prices. The Arise of Chinaxe i gion®if railmadizatieneabotehadl opemesl tvasts mew éfrdntéers u | a |
ample, moving from an oil>@orter, to a prodigious importer in through which one could skim vast ecological suspk from ria

the 1990s, its assumption surging 85 percent in the ten years after nimally capitalised production, driving down the capitalisednco

1998 (Li, 2005; Mouwad, 2008 [October 28, 2008]). Sebtgn position of global nature.

industrialization has been wrapped up with a spectrum og-resi The exhaustion of these skimming opportunities on a world
tance to U.S. hegemony, pads most spectalarly evinced by scale may help us understand why oil prices have fallen dramat
Chavezds (e dtprdevalopmenta initiativesdn Latin cally but not collapsed. Falg from a posttively stratospheric
Amer i ca. APeak oil 0 i s t heoref dbtd@/bamebin Johyw2008, oibhastheed bowvering aroundBRBOE he g

graphical distribution of oil as it is one of geological e>dt@u. much of the springind summerSo oil is cheagr, but notcheap

Nor should weunderesmate the political ecology of this>e and this constitutes a barrier to the recovery of expanded aecum
haustion. The world is not running out of oil. This much is true. lation. Real prices fooil for the period 198-2003 were about fifty
But the modern worldsystemis. Oil is, in some senséeside the percent higher than during the postwar expansioraround

point. Ca p i t agteat strerigth, at same time its greatestkwea  $30/barrel compared to $15/barrel between the 1940s and 1973
ness, hasbeentsca c ity to reproduce i t(BR2009:16)hAt this griing &ulyi2009)moil has bemvdring
sefcontained world of money e quaroura B69/barrel, avhice Roea good sign foraGydtem defi@ent |
is an illusion of course, one whose continuing vitality owesyever  on cheap energy, as the IEA has been reminding us for several
thing to cheap energy, and this depends on checking the tendencyyears now (IEA, 2009; Birol, 2004).

towards therising capitalisation of global naturéd/hen advocates The present conjuncture, then, is something of a mirage. The

of peak oil illuminate the declining energy return on energy i ongoing depression will produce the first baokbadk annual @-
vested(EROEI) since the 1970s, therefore, they get it partly right clines in world oil consumption since the early 1980s (Mouwad,
and partly wrong at the same time. From the standpoint of capital, 2009, 27.3). At the same time, world demdnavhose increase

a low energy return oenergyinvested is not necessarily a pro will originate almost entirely (87 percent) rom outside the OECD
lem. Capital is, after all, premised on #agernalizatiorof energy (IEA, 2008: 38)i will at some point resume its upwaedrve, pe-
efficiencies as a metric of value. So long as the energy surplus suming that still deeper crises do not occur over the next few
yielded bycapital investment is sufficient to maintain &€p ene years.(Chinese demand for oil and other comntied has already

gy for gemralized value production (thereby checking the rising revived, at least for the moment [Roubini, 2009, 14&hnson,
organic composition of capital), a high or low EROEI remains an 2009).The upshot is that falling investment (21 pencthis yeay
abstraction, abeit a powerful one. Early capitalism, after all, according to the IER! promises another price shock that may

thrived on a very low EROEMhat capitalism canevertolerate, reinforce the ongoing breakdown

however, is a low eneygeturn oncapital investedi EROCI not mal 0 i nvtessimfeehand fagpad

EROEI. The contradiction may be specified in these terms. On the one
But, as we know, capitalism not only develops; it ages.us hand, thenner logic of value accumulatidrembedding lesslbor

recall t hat t h e-contange woddnof momefy a fAsel f

equivalentso was achi ations of the n Jl\;;n%oregobgsmggzgdgcal found
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and more extrdhuman energy in each commoditpoints bwards vernance and 3) vigorous moves by the same powers to enclose
a strong resumption of oil demand. (That is, once we have passedspaces previously external to (or relatively untouched by) the
through the roughest waters of the ongoing degiwe.) On the wordlceconomydés division of |layor,
other had, to the extent that a capitalist logic anges world oil of the fAcommodihtty sktcomidi eno me nt

production, the very dynamism that enabled the long era of cheap sis intensification strategy; the first and third have together chara

oil (c. 18732003) is now creating the conditions of relative e terized the ecological spatial fix to recurrent energy a&sdurce
haustion. Under favorable mk@t conditions, new technologies  crises in the modern world great waves of technol@gl inno\a-
canbe pave beendeployed toallow for a maintenance, even a  tion in the modern world have always been diaéadly joined to
modesexpansion, of outpufhe result? Aaccelerationof depé- great waves of geographical expansion. What is strisirtbat the

tion (IEA, 2008: 43; Heinberg, 2003; Mouwad, 2008 [November third movement the extension of the geographical arenaesf r
19]). Thisrevealsa secular trend of rising production costs. @pe  source extraction has been folded into (and @sed by) discsr
atingcosts in the world oil sectoenomave fimMmemertglyan mpeubladd @ mov € r
the past decade, exploration costs have quadrupled, and we haveBut this is unduly partial: too much Lenin (geopolitical conflicts),
seen a whopping tefold increase in the marginal cost of produ not enough Luxemburg (the incorporation of newnfiers). We

ing a barrel of oil between 1991 and 2007 (World Bank, 2009: 60; have been focusingn established producticaones in the Middle
Simpkins, 2009; IMF, 2008: 95)These marginal costs that is, East and Africa, at the expense of an engagement with the double
the cost of producing on the worst fields (in the U.S., as luck movement of states and capitals (often as not fused, as in the case
would have it} are strongly linked to world price beyond the very  StatoilHydro and Gazprom) into the vast oil and gastieos of
shortrun (Bina, 1990)Nor is this the least of it. While imgtment the extended Arcti€Shoumatoff, 2008

started to tick upwards in 2006 and 200&and some firms, such as Ifthe energy regime looks to be faltering in its capacity 1o ge
Norwaybés Statoil and Frencda Toetaa Inot anlyelowdosh enkrgyn kgt agnificamtnexparsiordvfi e r
ther than | at erithe mralosged perod of I6w e ackeapenedy,avhat then of the agricultural regime? In the wake of

investment entails aamat i cal ly | 6 hge o i dedkyroeketing/food prices and worldwide food riots in 2G0®+
equipment, and not least of all, the training of new engineers lowed in 2009 byrising world hunger (now at least one billion
(Mouwad, 2005; World Bank, 2009: &681; Hoyos [Feb. 15), people) in the midst of modestly falling food commodity prices
2009). In other words, a significant temporal lag in the political (still markedly higher thain 2004)7 the question of agriculture

ecology of oil investment is manifesting at the vergnment when occupies a central place in our thinking about the presasis,

an acceleration is most needed, to ddeevn oil prices andenew and the future of capitalism. The world agriculture constituted by

systemicconditions of profitabity. nediberalism hel ped in no smal ldi measu
If we are indeed in the midst of a major energy transition, what sensibilities of the Green Revolution era that preceded and ove

we should expect to see (and | believe, whataveseeing), are lapped with it, was tremendous$uccessful World food prices

threemapr responses by the woril do sroppes 8dpercegt betweaenrl97% and 1980, andsstilefuen thel c a p
talist agencies: 1) technological innovations to offset rising costs decade that followed (McMichael, 2005: 278; FAO, 2009).

from exhaustion; 2) an intensification of conflict between thd-lea

ing world powers for access to the contract@gergy surplus

within the establishethodes of socidechnical extraction andog



Figure IV
Cheap Foodé& the Neoliberal Ecological Regime
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These days ar e now
Aicheap food, 0 may be
part, the OECD forecasts real price increases «#3.fecent over
the next decade for a basket of key food commodiiadorecast

over.

premised on the dubious expectation that yield growth will follow
( OECD,

the fAhistorical trendo
is bad news for a worldconomy in the grips of thenost serious

depression since the late'™ @entury (this, not the 1930s, is | think

the relevant

and 1914

wor |l d, to the

Un i asseinblh\Slihea Buewdat a s

is the analogous process fodta y 6 s
where, we might ask, will Chidas

workers be fed
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wor kshop of t
hund r-@ud induastriall i o n

I am not at all sure that the old answers to this question apply.
The sixteentfcentury Dutch grew rich thanks to cheap grain from

Pdand6s

Vi st ul-aentury English mad rireland ther t h

Caribben, and the American Midwest. When the United States
came to world power, they still had the Midwest, plus the Amer
can South now fully integrated after 1945, and Califorawel Lat-

in America. The neoliberal ag®export regime has fed off the
light-speedappropriation of peasant holdings from Mexico to-Ch
na. Decisive food surplusegere won in all cases fromrapped
frontier zones, coupled (increasingly), with the produttiv
maximizing genius of capitalism. And while biotechnology and

biopiracy throught h e

Afinewd encl osur ess hav

ing the wheels of world accumulation over the past tweades,
they have done little to achieve what all previous agriculturakrev
lutions had done: expand the surplus and drive down food prices.
Yes, we can bk at GMO soybeans in places such aaziBand

see that yields are high&rput the return of Brazil to the center of
world agriculture d echoes of the seventeerténtury sugar
boomd now promses only to postpone the contraction, rather
than drive the ¥pansion, of the relative food surplus. The Green

N 0 RevohutiddaycomplishbBchig M theo 1980s @nd 19704, buitl tsd 0
consi gne dwad not sitnplyea tedhnotogidalimarved The Brées Revdlugpnd F o r

pended on the same frontier processes that have underwaiten a
cumulation from he sixteenth centudy enclosure and the expo

tation of nature as free gift. Taking the best lands and slurparg w

tér 0ad @npreed@rite@ Bpedd Athe, GrékA RE/clutioh vas. a seih i s
propelling and selfimiting enterprise, one that wasogressively
exhaustedafterthe 1980s.

comppreésoing no Mnf tthlkrpe frgmsitod trdn@British to American hegemony was of
century, cereal pricedeclinedby nearly 27 percent between 1870

course a bumpy one, but, almost unbelievabby seems coiis

( O0 Ro undekveiting theIdpid shift h8 9 )derably more tranquihan what lies ahead. Reading through the
the global center of gravity from Bain as the workshop of the

Lt e WwWor [ dos
Tony SmithNew York Timesl4 October, 2003.
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pages of the UNOGOs recent rie p o rtbdurgeois state, lpwpelfee anpvocessoohdimgossesaidn anddiffede ¢

sis, 0 the OECDO6s forecast | oo ktatiom whose shistoribal ugtificatiprt wasn fosntl incrising Aabar n g
highlights, we find (Nellemann, et al. 2009): 1) a climate change productivity in agriculture. Vast reservoirs of laborwmy took
driven reduction in cropland by-30 percent by migtentury; 2) shape to feed the satanic mills, and vast agricultural surpluses were
mounting pressures on aquifers and above all glacé&saing mobilized to feed these workers. From the Dutch and Engligh agr
looming water scarcity for commodity production; 3) the prodifer cultural revolutions of the early modern era, to the Green Revol
tion of invasive species, and rising biologicasistanceto pesk tions of the 28 century, the bloody expropriations of capital have
cides and herbicides; 4) the rising cost of fertilisers (drivendy ri  justified themselves on the basis of this signal acnewt.

ing energy prices), and also the declining efietess of fertis- It is fair to say that this achieveménthe cyclicalrevamping

ers to increase yield; 5) declining yields from ésés, already on of a risingrelative food surplu$ is usually considered, even from

the brink of collapse from overexploitation and toxification; &) e the left, as a marvel of technological ingenuity. (Although critics
calating competition for arable land from agrofuels (already one would surely emphasize, as | have done, the violence of the
third of the US maize crop in 200&8nd perhaps most onaiusly, process.) It is on this basis that we encounter all manner od{rop

7) fan abs ol uptoductidetandlaiean (Blet Primaryt h esitions concerning some future agricultural revolutioinaugurad
Productivity) across 12 pefcenitnog oaf ftbh eo t BUusdesetVedhs tubbey@ati mb-8 s Ino §
fected home to nearly ondifth of world population. All of which ment a decade ago (Business Week, 18%0Rifkin, 1999. But

may be awplified still further by climate change and the profusion this may well be an instance of putting the proverbial cart before

of firabrgptandandjorirever si bl e ¢ hanges 0 thd horbel Algricultgral mevations iindhe snodern world have been,

on 40, 43). in the first instancegontrol revolutions However much technod
In itself, such an empirical survey hardly constitutes a brief for gical innovations may flow from, and precipitate, a variety of
the impossibility of a fAgene remanaphtory andoppessivehpodsibilities, lthe mainghvusdafe t h e

suplus relative to the demands of world accumulation. The key nological development in the modern wesigstem has been-d
guestion, it seems to me, pivots on the adequacy of extermal fro rected at realising the successive deepening and widening ief cap
tiers, sufficiently vast and sufficitiy uncapitalised, upon which talistcontrol over the production process.
capitalist agricultural revolutienhavealways turned. The ilare That this extension of the control frontier has unfoldest di
of biotechnological appl i cat i otinctlyinindustdrelaive to agnralliure seed nat distratrueframae n ¢
sureso (Shand, 2003) , t o e xp a sharedt dymmicdViaaidnoag ard aNalkes, 198@; IStose, 200¥ g g e
that we have reached an epochahmant of crisis in the history of Glenna, 2008 It is certainly true that contrglrojects and control
capitalism. struggles haveiaken specific forms in the transitions to (and edab

But let us not get too far ahead of ouvss. For the greater rations d) the assembly line production systems of th&' 2en-
part of six centuries,he relation between capitalism and agkicu tury, the cotton plantations of the antebellum American South, the

ture has been a remarkable olecontrast to all previous hisier capitalist farming of 17 century England, the mining and meta
cal systems, capitalism slipped the binds of its civilisationa-for  lurgy of 16" century Potosi and Saxony. For all their variation,
bears anarganized, through succéas agricultural revoltions, a however, the socigechnical trend reveals the underlying drive:
series of extraordinary expansions of the agoml surplus. The the widening and deepening of capitalist control ovedpetion,

imposition of private property in land, backed by the power of the in the interests of maximizing surplus value by any meanssnece
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sary®® While there is a certain bias within Marxism that gives the great integrated fielthill plantations of 17 century Babados

pride of place to the production of relee surplus value (andka- (Moore, 2007 chapter six).

sonably so), we would do well to recognize that rising capatalis | f Aindustrial agricultureo mi
tion (implicating relative surplus value) and control revolutions powerful sense in which the metaphor of global fayjma global
(implicating absolute surplus value) are dialectically bourithat factory makes sense. | f Afactor
the restructuring andeslelopment of production systems ihe an architecture of control rather than the site of a seamlesscprodu

history of capitalism has oftepivoted on new architectures of  tion line (or even segmented commodity chain), then it is reason
control (literally no less than metaphorically) oriented towards the ble to identify alongueduréea | t er n d&taiydmro fp-afii or
maximization of absolute surpluslua. It is a saliet facti and | ning through the history of agriculture and industry alikéeAall,

think one often overlooked t h a t t he fisci ent ibéfdrectherenaeredagteriesenrttie iowns, there wererfastin the
revolution of early 28" century American capitalism (premised on  field! It may well betodaythat technical innovations, & fantasi

the fAseparation of concept B-0on C¢allyebstrad seese, wdauldediver aising gields. tBut ¢o leidve & ti 0 n &
tiono of t h°wadsa systeamwigehemamer®rs With that brackets far too much. Further innovation in agricultureris ce
varied expressions in theworking of primary naturé in forestry tainly possible, but further Improvement (in all its specifiably
(Rajala, 1998; Fernow, 19119gn the North American family farm bourgeois magnificence), bringing togetleerising food surplus
(Fitzgerald, 2003);through the rise of agricultural colleges and with the extensin of the control frontier in the service of value

new forms of botanical imperialism (Klppnburg, 1988; Brde accumulation, seems unlikely. | shall try to eledde.

way, 1979), in mineral extcéion (Hovis and Mouat, 1996). Baldly put, what | wish to suggest is that the proposed thomo
From this standpoint, t hd phapyeofl oyl ocobfa | A ifnadrunsdt rai red fiagglroi bcau

ture, 0 signifyi ngnagricuturenfgls som p i tfandamentakrgturs ithé lyistory of capitalism than hithertopsu

what wide of the mark® It is a metaphor thaends to direct our posesd®Here | think a clue isrprovi

attention to the machineather tharto the relations that give rise gument that the Aol do agrioni an

to the machine. And it is a metaphor that tells us the origins ofthe t o capital i s m) have, sinceathe I

systemic problems mestasizing through the body of world dgricu rian questions blabor (the struggle of capital and labour over the

ture today are found in the mediiged agriculture of the Zbcen- contested formsiwving Wageee)y a( 28

tury rather than the rise of capitalised agricultimethe 16" cen-
_tury (Moore’ _2003a)' If one wishes to find the origotscapitad %6 The reassuringly stable categories of farmer and peasant are in factsprogre
intensive agriculture, one need look no further than the great sugar sjvely destabilized by progressive advance of capitalisation in its double-mov

revolutions of the &rly madern era, systematically combined in  menti the rising organic composition of capital and the advance of the control
frontier. Thus Bemstein is assuredly correct in observing that the lateczn-
tury has been char actsmplifzaadéstandadizetha pi t al

53 ~

filn the same relations in whicho-t heaendist iao ndse voefl oapgmeinctu | d fuimahditiee jpldaboficnmral i o h é
duction, there is also the development of a repressive o6 ( Mar x, ilmM7ibndustri al 2f)rAndiwouldiaddrthat thisadéadof control
799n). emerged in agriculture long before the scientific managementutiaod of the
>4 Braverman, 1974; Taylor, 1911. 20" centuryi the sugar plantation complexes of early italjsm were paradigm

®Although retaining th shorthanrd of momentsunstherratianklizatog ofilandi dntl [abwehe intBresis efdmadmmah 6 s f
mulation is wel/l put : a deepening ocommoditynprodudtion, prefiguent thé traositions to ldspade indubtry in thel us t r |
technologies and capitalist firmso ( 219‘“@:&'11m|)y(Mintz,1985;Tomich,1990.

e
fi
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righi and Moore, 2001: 75). If plausible (and | think it is), flight from the rising costs of production, but that, historically

Bernsteinds observation il | umispeaHking, she ralative elaswenod frontiersatends totshiftothe balamé@a me
that the veryogic of accumulation that gave rise to tlebal fec- of class forces in favor of the laboring classes by limiting &e ¢

tory during the 1970s also precipitated the rise ofglobal farm pacity to capital t oshdpjcarorpsos c a |
(Thi s, Mc Mi chael 6s fwor |l d agr ilonguabk thareaes.franjiers to nun td; frontiens gre reaipplacess | s
this homology of farm and factgry am not immediately oo Aout t hereo ( anditutedbytheovarying logite) b
cerned wih the manylayered restructuring of prodtion chains, of systemic reproduction in its successive @gwymental phases.
agribusiness, and worlystemic divisions of labour since the Second, rising capitalisation africulture at the point of pf

1970s, whose dynamics have been captured in the work on theductioni now, incrasingly reinforced by the rapid centralisation
Aworld steer, 0 New Agricul t ur aofcapial im downsirears and dpstreasn secterg (Heffersan, 2000 d
forth.°” My immediate cocern is, rather, the rise of global farm  Nellemannn, et al., 2009: 888)i has been realised througtcsu
quaglobal factory as a bundle of relations through which teehno  cessivecontrol revolutiors. If the dialectic of productivity and
ogical revolutions (the rising capitalisation of production) afe e  plunder constitutes a law of motion for thelipcal ecology of the

fected and realised througlontrol revolutionsin the immediate systemicdivision of labour, this latter dialectigf capitalisation
processof production. Simply put, thagratechnical revaltions and contro] constitutes a law of motion for the political ecology of
of the modern era have unfolded as control revoluficaisove all, technical dvision of labour. From this standpoint, the two rmeev
control of the conditions of production and the process of grodu  ments of global farm and global factory have been hogoais
tion. and overlapping, though not identical. There are cleastyndtive
Two observations on this point seem especially relearst, geographies, class relations, and productive umteden these

the transition from the Aol do twobrowkcanstricts,enot io mergianahe deaisive igrperaldiffeo n |
the 1970s sigfied, onaworlds c a | e, t he end- of enceabetider ihdiustrynangd agecglttirahe ageold disjurcture

ecological frontier, set in motion during the'Land 18" century. | between labor time and prodian time (Mann, 1990; Marx, 196
do not mean to suggest that there areomests left to enclose and I'1). What | wish to highlight I
exploit, or that there are no ralismagremised as fve kitowrod taerradistiibutiorsoé wiealth froann d

taking. There are. My point ithatt o d drgntiess are but a drop poor to rich, the rollback of democracy, and thercoe-intensive

in the bucket relative to the demands of value accumulation. There extension of commodity production and exchange under ¢he h

may indeed &mblae fAfnerw Afcrri cad twedmany ©O6ér t hesthidvmasdhi ngton Conse

(Watts, 2006), but this is a struggle for the resources of one of the contiol revolutioni that is to say, an epochal widening ane-de

world-s yst emés most transfor med rpegngofrtapith shrdosn tciocenrtsr oar ec afpraacn tt ii eerss

because the wealth is there for the taking, where the opportunities for sure, but above all at the point of production. This contral-rev

for effective esistance to the rule of capital are limited. Tha cl lution has been most conspicuous in manufacturing, withimew

sure of the Gredtrontier marks an epochal transition in the bist reaucratic, technical, and surveillance apparatusstgnciating the

ry of captalism. It is not only that the closure of resource, labor, separation of conception from executionf r om t hen- it e a

and waste frontiers has cut off a key avenue of escape inéapital cept 6 t o computerised worksflow
guise the timeéhonored techniques of speed and stretclou. But

’See above all, Friedmannés decisive contributions (1993, 2005a, b) .
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have we not witnessed a homologous control revolution within Thus Shiva, | thik, gets it only partially right when she speak of

world agriculture over the past 40 years? biopiracy and i osweskshistoricahpecedent d o
My proposition is this. The rising capitalisation of agriculture  (1997). Now, there is no question that this tendency within world

at the point of prodaion, and the rising capitalisation of world agriculture has been in motioro the origins of capitalisin the

nature as a hole (extending far beyond agriculture), will provean fpmiit i ve accumul ation of &izedanic

increasingly insuperable barrier to the medium revival of e- by the botanical gardens of the European empires from the earliest
panded accumulation. No revolution in the production ofréie moment of global expansion, reaching its highest stage of-deve
tive ecological surplus is on the horizon. opment with the Kew Gardens under British hegemdBrpdk-

This barrier emerges from tl@nfluence of economic, social, way, 19B; CanizaresEsguerra, 2004 The transition from large
and ecological contradictions flowing from the logic of endless scal e industry to Agi antsgentofndus:
capitalisation. The rising capitalisation of world agriculturie American capitalism in the late Y@entury implied, indeed nese
through which the farm becomes the agmwlogical pivot of sitated, a worlehistorical shift from theprimitive accumulationof

Adownstreamo and ifidatiopisnbtrodysama ¢ o botardcdl knowledge to thexpanded remduction of botanical

fies the tendency towards a declining rate of profit, but in equal knowledge, pioneered by the lagdant agicultural colleges of the
measure amplifies the pressures to escape it, through efforts to e United States, and thence globalised through the network of
tend the control frontie?® This is what drives Lewontin to speak  IARCs (International Area Research Centers) (Berlan and hewo
of the Afar meglo98a Whatpthe sdaked l@iotecha n dain, 1986a,198@; Perelman, 1977; Kloppburg, 1988). In this

Ar e vo Ii althaughmhwould say it smacks far more of Therm light, the Green Revolution, with its recipes for growing (this
dorian reaction than revolutionary evénsignifies is a mighty much seed, this much fertilizer, this much water, and so forth),

fort on the part of agribusiness to realise the separation ofgonce may be reread as the agrecological moment of the control i@v

tion from executionn the global farm, agralising agricultural lution that enabled the rise of giant industry, and the wholesale
knowledge (in its emphatically bourgeois form) in the hands of displa@ment of skilled with semskilled labor, characteristic of
capital and displacing t hei ol dteerAmeaica mass ptoductienmegimd. ed ge of | oc all c
tions and best practices ofriiaers and peasantgia proletarian. Each such control revolution was premised on, but notrdete

mined by, successive leapsrivard in the organic composition of
°8 Recall that there are three maiays to counteact the tendency towards a fr?pltal’ (.:an bef VIeV\.[/te?. a?. a t-\p%ase E[)rolcg.ss' In t.he fl;it p(;dase,l
declining rate of profit on a stemwide basis: 1) cheapen the inputs of variable ) € marriage o c_ap alisation an _Con ro 'Sorga_‘mzes e _re
capital (labor) and circulating capital (raw materials) by extending the frontier tions of production, and undermine the capacities of the direct

(driving down the capitalised composition of meb nature); 2) develop new producers to offer feective resistance to the new order. The two
sectors of comnity production with a low organic composition of capital; and ~ movements are centrally connected in the accumulation of capital.
3) intensify the rate of surplus value (exploitation). While all three enmnts In this first phase, not only does rising capitalisation effect te ri

are always in play, to the extent that external frontiers can bdizedbinto the . ductivit f B | | . ted
circuit of capital, the first and second strategies will be primary. Thus the rising Ing proauctivity o or power (more surplus value is created),

power of metopolitan working classes (and petty capitalist farmers) could be ~PUt t_he control revolution e_nables a rising rate of exploitation
accomodated within aseries of marel e ss remunerati ve fs@eabtively morenvalae flosvs intodhe pOCketS of Mr. Moneybags).
the long century between 1848 and 196®at is to say, from the beginning to There 1is t hen sort of 8-b 0 0 mc¢

the end of the figreat frontiero °pe”tﬁ;dof1‘h|§turkt”p%ﬁs%tfh'isawas‘fr&efdfttr?e'sug%éyre{/dle a‘dve

railroadi zation and its successors 0
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tions of early capitalism. And it was certainly the case Wit duction and exchange looms large indeBak English agricultal
farmingin the haKcentury after the introduction ofybrid cornin revolutionof the long 1% century our classic frame of refence

the 1930s and with Indian cereal cultivation between the late Twas not Asi mpl y onvettilhlee husbangry;, Bew s i O T
1960s and midl980s. In the second phase, rising produgtivi drainage systems, and so forth. It was this, to be sure. Bubthe s
tends to slaken (at the point of production), and the capacity of cio-technical innovation could only proceed on the basis of a

the direct poducers to offer effective resistance increases (at the double moe me nt of geographical nexpal
level of the social formation), as the latter develop new organiz  version of nitrogesrich pasture into arable land (therefore opening

tional responses to tl@ntrolregime. The crisief early capitd- a vast nitrogen frontier) within England (Overton, 1996); and 2) an

i smbés ec ol ofgyinstantewas @unctuated by s+ Afouter o conversion of the &ngl i s
markably synchronized cluster of agrarian revolts and soxiat cultues, in sugar above all (Dunn, 1972). English, thenisBri

lutions across the Atlantic worldnithe hakcentury after 1776 capitalism thrived on the basis of this double movement. fithe i

When the indsirial capitalist regime that emezd to take its place dustrial revolution took shape on its basis, the first movengent i

began to stgger, a century later, chief amongst its contradictions suing labor surpluses, the second, capital surpluses (Brenner,
were the agrarian movements set in motion by turbulence of a 1976; Blackburn, 1997).

world market premised on the circuit of industrial capitalniKi By the second half of the 8c e nt ur vy, however,
mel, 1988 Wolf, 1969). agricultural revolution was showing clear signs of exhaustion.
The contradictios emerging through this dialectic of capital Within England, per acre yields were stagnating afterceiotury,

sation and control have been resolved through a successiogtof sp a stagnation that was by no means counfit®@ England(Clark,

cial (andspecifiablg stimuli. The point is crucial. Just as specific ~ 1991; Abel, 1980; Slicher van Bath, 1964) Po mer amz 6 s 0O
substances, such as fossil fuels, are not infinitely substitutable tion on this agreecological impasse gets us close to the crux of the
within capitalism, neither can capital simply conjure up new problem. Although Postanz does not see this is a capitalist crisis,

sources of long term growth. he quite fruitfully posits this impsse in historicalelational rather
Capitalisation is not alchemy. The sotérhnical innovations than abstraematerialist term, from the standpoint of soeio
propelling mo d e r n-ecblggitad rewlutions e s scologieal orgagisation rather than biophysical propertieswgiro
were never able to create something out ohingt Suchstimuli defined
are not infinite; at the some point, the underlying sources of such
stimuli are progressively exhausted relative to the demands of [Pler-acre and total yields from arable land remained flat
world accumulation.Moreover, because these stimuli are not and the threat of déone constant, until Britain began mi
Afoundod so muc h a svolatibnaryfashioneby ¢ r e a t gl imgortimg, andolater synthesizing fertilizer mostfiea
the mode of production, the limits to infinite expansion are found 1850é. [A]lthough the Eogli st
in the very socieecological matrix that constites the mode of es, classical agricultural manuals, and their own exper
production itself. ments very intently, much of what they dead about how
These special stimuli have pivoted on the relation between the best to maintain soil fertility while increasing yields was
variable forms of bargeois territorial enclosures and propery r not actually applied in England, becauseniived highly
lations, and the availability of unor undercapitalised nature. labori nt ensi ve met hods and Engl

Thus, the extension of the geographical arena for commodtity pr were intent on labecost minimization and profit maxim
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zation. The methods they adopted instead, which raiged |  been the pattern: in California and the Americamwést in the
bor productivity, represented fundamental break with first half of the 20th century (Walker, 2004; Kloppenburg, 1988),
much of the literature on best farming practices amd a  Europe in the later {9century (van Zanden, 1991), the American
tually interfered with preserving soll fertility in manysza Midwest in the mid19" century (Cronon, 1990), the English and
es it was in part because of theseatggies that increasing Dutch revolutions of the I7and 18' centuries (Owon, 1996;
amounts of offfarm phosphates and nitrates were needed Brenner, 2001), and lets not forget the multiple plantation rev
in the 19" century just to keep yields from declining. In  lutions of the edy modern era (Moore2007).
other words, without the new industriadiq] inputs that Relative to the worldidefiecol ogi cal crd-si so
came to its rescue, England might have had a hard time ties in the later 19 century (Wolf, 1969), the ecagical revoltion
even maintaining its yields without putting far more labor  set in motionduring the late 1960s represented an epochal leap
into the soil(2000: 216217, emphasis addged forward in the capitalisadn of agreecologies worldwideand in
the coerciveintensive apparatus. The late™entury represented,
The problem was not t hat A n ain aomtrast to theirewent history offi realiberalisre, an aggesigateh e d |,

but rather that thbiophysicalimpasse was itself a limit of caplta cline in the capitalisation of world natuiiethe abslute extension

ist relations a limit of capitalism a®ikeios Until off-farm phe- of commodityproduction and exchange has so far tendedbto o
phates became available, after thapbleonic wars, the only way scure the extent to which minimal capital investment met with
to raiselandyieldsin a major way througkabor intensity But this maximal imperial power to realise the epochal appebpn of

was precisely at the moment when such labor supplies were mostbiophysical surpluses without (yet) capitalising theinvkrly. Vast
needed, to qopel both the industrialization drive and the mampo new socialisedthough not yet capitalised, ecological formations

er cemands of the war. were drawn into the matrix of accwlation. This incorpation of

Is it possible that the neoliberal ecological regime has entered a vast new zones into the worletonomy was made possilbg the
phase of its developmeitwhat | have called a developmaht most ferocious manifestations of primitive anwlation yet seeh
ecological crisis’ that is broadly analogous tbe crisis of early this theigi gantic Kkilling machi neo

capitalismds ec o "aatirg?aNeolberaligm, me (Watts, 200h; eDavis,82001.By compelling peasant producers
as a phase of céplism, to some extent owed its very existence to througloutt he new per i phe regard® pricoof se | |
the yield windfalls of the Green Revolutiors ur f i ci &-l | y p fib d g & &siEmgelé observed in the midst of the process (in
al o windfall s trhteerdsietdrating effegisrob mi Maexdl960, Ill: 726)i such appropation relative to capitalisation
market discipline imposed through state power. These windfalls contributed significantly to the etogical surplus.

were famously set in motion in India in the later 1960s, but with The relation was reworked but not fundamentally remade in
important forerunners in Mexico and the U.S. decades earlier the long era of the Green Revolution. It was an era that emerged
(Perkins, 1997; Wright, 1990; Soamfeld, 1992; Berlan andekt first in the Nath. The 1935 commercial introduction of hybrid
wontin, 1986a, b). Like every agricultural revolution before it, the corn in the U.Spromised not only rising yields per acre, arst ri
Green Revol ut i on inoréasetiheeclativédeB-0 s iagcdpitadisatrsthrough mechanization and skyrocketing fertili
logical surplus, through the judicious (if brutal) reconfagiom of er (and then pestide) use. Hybrid corn marked an early, pivotal
peasant ecologies, espalty in South and Southeassia (Ross, moment incapitaloriented biological innovation. yBcrossing m-
2000; Griffin, 1974 Shiva, 1991; Cleaver, 1972). This had long bred lines of corn whose seed produced high yields but could not
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be reproduced, Americageed companies severed the -alge contradiction in historical capitalism has been to simultaneously
connection between seed and grain (Berlan and Lewontin, 1986b; preserve and createand in the same breathe, to undermine and
Kloppenburg, 188: 91129). Hybridization thus married bioleg appropriatei the reproduction of ecologiess(aikeos) relatively

cal control to the coercive dispositions of market competition, autonomous from the circuit of capital. Left ecology has iHum
chaining metropolitan far mbr s natedthe mrgoinffansition flmm the fariypad to thedreal sobfipima | t
nol ogical treadmil | 0 and nowg de stpr & dedtrahdmasn)pnateres ®© scapitab (Boyd, Sdhormpam,eand
1988:119). Prudham, 2001; Smith, 2007). But these disiouss so far, have

The same dispositionplayed out three decades later in the yet to graspthe ways that the rising capitalisation of nature
South.Far from simply a technological marvel of new seeds and proceeds on the basis of the relative exhaustion of the conditions
new chericals, the coercivintensive appropriation of the best of production (e. g. soil edahaust
ecological spaces (good soil, good water) wasessary for the lisation in the form of fertilizers, wile fertilizers themselves work
realizaton of the socigechnical visions of the Green Revolution.  only so far before provoking pest invasions, escalating pesticide
This great leap forward to new frontiers, for the Green Revolution use, which creates new resistances, and so forth). The upshot is

of the 1960s and fats forerunners as well, alloweld extend a- this. The rising capitalisation of nature qua the transitions (piu
pitalisation on socieecological terrains that were favorablethe al) from formal to realsubsumption,take place in a world
simutaneousand uneven appropriations of biophysical natukes. historical situation of $ing production costs stemmirigpm the

big part of the reason why the Green Revolution was scessful degradation of the conditions of productidising exhaustion and

(that is, where and whent actually was successful on its own  rising capitlisation are two sides of the same coin.

terms) was that it imposed cuttiegige technology on r@ms As in the oil sector, rising ca@plisatoni n neol i ber a
where the value of labor and land was very low, driving deygn world agriculturehas set in motion all manner of resistances to the

temwidefood prices and therefore, all things being equal, tse sy selfexpansion of capital, from antisystemic movements, frooa ec
temwde cost of variable capital. (In other words, cheap f@ed r  logical feedbacks, fronresurgentnatioral developmentalisms

|l ieved pressure on capialilmglrates wAllgoé wHich pdinis toavards éten mamdcendegce bfhae valfie

of profit.) At the level of appearances, we are treated, then, to theoretic argmentaboutc ap i t al i s mo a prafoandlg r e
something of an optical illusion a new stream of capital inputs  heuristic exercisé in favor a history of capitalism, one that moves

leads one to think the Green Rewvolution in terms of capital t owards an analysis of the fAevo
i ntensity. But i ns o f atrappeopriatedh i sL ufkr8ecwsodl utt ui rond.pdrhiyg i6phigpdoaispeimit[oflclpital

for free or lowcost quality land, access to water, and labowen and capitalism, the inner logic feeds rising costs and declining

the value composition of yields was in fact very lewgd theefore profitability, the solution to which is an outer logic that delivers
highly profitable The revolutionary achievements wersade temporary liberation, but only within specifiable limits. Thus; u
through plunder every bit as much as tlgh productiity. til this moment(and perhaps for a few years morerhaps even a

The capitalised delivery of dedade) the ganse rhas beemwondhrtie candlesbetwusepte N s i Vv ¢

Among the secrets of pdal accumulations over tHengue durée dictions ofrising capitalisation could be offset through thep-de

has been the progressive (and always contested) conquedi-and a loyment of societechnical innovation and brute force to extend
sorption of human and extfauman nature whosesproduction frontiers andstall (or at least, slomwdown) the exhaustion of the

was either retively, or entirely, free from the law of valu&he stimuli that have sustaindtieecological surplus.
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As world agriculture gets reworked as global factory (an cert, these accomplishments would reduce the Jkéigéor capi-

asymptotic process) its socieecological constituentsx&gacted tal, and therefore powerfully counteract the tendency towaeds d
and then reintroduced intihe body of worldecology as a maer clining prditability. In the middlerun of 2535 years, we would
cosmic face of genetic appropriations and productioti'e more expect to see two contradictions come into play, gradually eroding

it becomessubject to the same tendency towards a decliniog ec  the mechaisms for delivering (or even sustaining) an ecological
logical surplus that we encountered in our survey of the world oil surplus stficient for expanded accumulation. On the one hand, we

sector. (I shall brackeffor the moment, the ways that contadi would expect toencounter a sing organic composition of capital

tions within oil shape the contradictions within agriculturé, a  ata systemwide level. This tendency has progressed farthest in the
though these are powerful and significant.) All agricultural revol heartland ofthesc al | ed figreen revolutior
tions in the modern worldystem have justified their globalising  States the rising energy throughput of agriculture preted an
expropriations byromising, anduntil now materializing, a yield avalanche of farm bankruptcies (rgtgring faltering profitability
revolution. Their significance for accumulatiogsted inthe po- at the nAenterpr i s@®alellaeand Wakera f t e

duction of a rising ecological surplus relative to the demands of 1980) This tendency underpins the high rates of profitability e
value acumulationi driving down the value composition (price)  joyed by agribusiness in recent years (McMicha@0%). Lewon-

of food relaive to the average value composition afgregate tin puts his finger on this process:
commodity production All depended uporsuccessive frontier
movements interlaced with productivitgaximizing innowtions. The rise in purchased industrially produced inputs has had
At the heart of the argument advanced here is that the Green two effects. A majorricrease in yields per acre has driven
Revolution constitigd a new phase in the capitalisation of global down the price paid to farmers for their product. Siesult
nature. As such, we would expect to see an epoaking expa- neously the farmers' cost$ production have risen. There
sion of the relative ecological surplus, at the beginning of any r has been no escape from this dilemma for an individual
vival of world acumulation. This is true both in terms of extra farmer. Because the price paid for a farm product isrdete
human nature (foexample, grain or energy surpds available for mined by the aggregate production from all farms, né ind
sale at lowcost), and in terms of the mobilization of human nature vidual farmer can push prices up by holding down peedu
qua relative surplus population. Such revolutions would yield a tion. Thus he must increase production when other farmers
double windfalli 1) deploying cheap, exttauman esource to do, but the result of all these individually economicadly r
maximize yelds (and minimize their value component), thereby tional acts is mass suicide (2001; also Danaher, 1989; Ke
driving down food prices relative to industrial goods; and @) e ney, et al.,, 1989).
panding the reserve army of labds we have seen, the period
19802000 offered the lowest world market prices for food in On the other hand, the very escalation of rising energy
world historyi this was not unrelated to the appropriation of an throughpuidecl i ni ng ener gy fAefficien
extraordinary labor frontierFreeman thinks nearlt.5 billion for it (Pimentel, et al., 1973, 2002009 i must be understood as
workers Afrom China, | niod entered a nadfarntleved respanse ioe I) theScoevcior af finduhce capital, which
the global | abor , butomy lguess is thahe h e demardie risiagdpdueity in relation to an theaverage rate of

overall expasion was not much more than half this (still massive) profit determined in great part by n@gricultural entgprises; and
figure (Freeman, 2005also Barnet and Cavanagh, 199%h con- 2) the relative exhaustion of agezology in two main ways, first



as nutrient depletion, and secondly, as the creative responge of e
trac-human nature to the discipline$ capitalism. Amongst these
creative responses we may note the proliferation ofitidis

Ecology & the Accumulation of Capitafi2

ver sion of a vast |l ayer of
(semiproletarians andaammodityproducers (Araghi 1992000.

In contrast tgprevious waves of primitive accumulation, this form

resistant Asuper weedsnsant e § 5| ifahagecditural revolot®n appearsasmost entiviedyredistributo-
RoundUp Ready, GMO soybeans (Brown, 2005; Gu8aarman, nary. Thus, for instance, the ndadral ecological regime brought
2009; Caulcutt, 2009). Considering that GMoy already const to an end the long wave of egalitarian land refolnat spanned the
tutes 57 percent of world output, and that the U.S. remains the period 19161970 (Bernstein, 2002). In the absence of gigantic
leading soy producer (37 percent), we may soon come ta-unde Afree giftso on offer from the
stand the rise of the superweed as a whiddorical event (Pde accumulation strategy was rather narrowly focused on redistribu
laner and Otero, 2008; &8uda and Goldsmith, P8). ing the fruits of Green Revolution agritude, a necssarily sel

The accumulation crisis generated by the postwar boom (c. limiting strategy.
19471973) was resolved by resurgent financialization andrresu By now there is widespread agreement that the productivity
gent primitive accumulation. (The marriage between these two gains of theGreenRevolution have exhausted theselves, even if
moments was much tighter than ever before.) As we know so well there remain possibilities for yield growth on the margins. Ber c
by the point, the financial expansioih which by its nature pita grain productio peaked in the mid980s (Tilman, et al,
represents a multiplication of the systemwide claims on the future 2002; IMF, 2008; Earth Policy Institute, 2008coones, 2001)n
ecological surplusi propelled a radical expansion of property the heartland of the Green Revolution, India, cereal outputlctua
claims on the genetic diversity of the biosphere. This is not new, declined modestly between 1990 and 2004 (Research Unibfor P
and in a broad sense this too is a cyclical phenomenon of the litical Economy,2008). From a long historical perspective, even
worldlce conomy The dAprimitive wacc utheuGreen Revotutiom dppedr ds a mecemtardprodkiation rof Eu
l edged has been witcantury €animiesmcep ¢ ®e ¢ ampigtedtddsie sttaegy (Moareg003b, 2007
Esguerra 2004; Kloppenburg, 1988; Brockway, 1979). What Weiskell, 198). Theseecological revolutions achieved their gains
new, havever, isneither enclosure, nor its latest incarnatiua not only througha geometric increase in effirm inputsand the
Abi opiracy, 0 but the wharden-s p erewtechnigues they enplifdatralsody \irtae of neanked and non
trol nature at a genetic level. What is too often missed is ¢hat r market appropriations of the best land. The Green Revolution
working nature in this way not only implies, but necessitates, the worked wonders where land was great and water abuindaot
rising capitalisation of &ure. But far from a productive response, more than 20 peentof arable in the Pakistani Punjab of the late
in the neoliberal era this has been nothing short of a redistnibutio  1960s (Niazi, 2004; Perelman, 1977: 153). As the heartlands of
ist ploy. The neoliberal ecological regime joins rapid financaaliz this revolutionary project moved from the windfall phase ofaoci

tion with the transit i obsumptioro m lisatien toivdrds capitalisationt land anth eatefi offered lup @cee
of naturetocap al . 0 And so we have mosnghdeffettiveoesistafta. PVWatar,i upon which dhemical Fetrs
to Dr. Frankenst ectionof naturemo d e r ni tepeddsso gtromgly, ymay prove must intractable of ahd the

In its formative years, neoliberalism succeeded in expanding implemengtion of yet more capitalisation through better and more
the world food surplug a pillar of the relative ecological gulusi powerful wellpumps promises a dynamic strikingly similar to
by milking the | ast of tndreasereen Revolutionds prodigious i
in agricultural productivity making profitablethe systematic ae
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oil.>® The cecisive spatial appropriation of the Green Revolution tween the usealue and exchangalue moments of agricultural
was indeed horizontal rather than vertical, depending on dil dril  revolution as we have come to know it. Since the 19388gnning

ing and water mining groundwater withdrawals on the Indian  with the hybrid cormevolutionin North America, the agricultural
subcontinenéccelerated more than 4@ld between the end of the history of "Mtcdnturg hasilsednoin trucisspedts,
1950s and @00, with Punjab home to the greatest number of about the concentration of genetic kieglge in the hands of agr
Afoverexploitedo aquifers ( Wor |bhsindgss in &rder t@ iyifaers iht® the, circih & Gapital. Sthsa h

al., 2003).By the close of the 2D century, cereal harvestsorkd- not for nothing that Kloppenburg refers to this as a decisive m
wide and in the Punjab as wedixpanded at just half the rate of me nt of Apr i mi twithineadvanced capitalis@.t i o n
three decagls prior(Strauss, 2000: 1QéMurgai, Ali, and Byerlee, There is no question that these hyhndiatives were implicated

2001: 203 . (The parallels with t haenaeexohtanary indrease inahéelatizerfiogd sarplus.o(\Whether r s t
agricultural revolution, and the developmental crisis of early-cap  or not such revolutionary increases could have been achieved by

t al i loyical regnee, are not to be missed.) other means remains an open question.) These hybrid revolutions
Whether or not biotech revolution is in the cards asnea- were novel in their capacity forivatize geneticknowledge in the
ningful way out of this impasse remains doubtf@urianr hands of capital. In contrast to th@tech project today, this earl
Sher man, in the first c o mp r e h ermevolutioarepmduced they durabfe relatiomtWeencubevatud o gy 6
aggregate yield effect, finds almost all ga{ssch as they arai (rising food surplus) and exchangelue (reviving accumulation)
operational not intrinsic, yields (2009) Even if water and land that had persisted for several centuries. But the more recest tran
constraints could be overcome through new getdtamical formations associated witgenetically modified crops has yet to
combinaton§ and t he fAwater quest i on oepmwduse thigalrdble kelatomoBiee héer igo eat pr on
than canmonly recognised (Palaniappand Gleick, 2008 i the be one of maximizing profitability without maximizing tleeolog-
very basis of late capitat agriculture, its capitaland energy ical suplus (Altieri & Rosset, 1999GurianSherman, 2009 This
intensity, ceates an even more serious constrainkbacapitalist promise may be read as key agreecological moment of the
agricut ur e 6 s c ap a c iThexisting contraliregire y i ®rbades retstribution of income (from poor to rich) characteristic
in this instance, the control of weeds and pegsomisesto in- of the neoberalism Duméniland Levy, 2004; Harvey, 203 he
duce the eolution of more resistant pests or pathogdre very contradiction between usend exchangealue may as a coes
superweeds-pasnts oiswe ere nc(®utant e r quénceeba unusuadlyr sharp this latest wave of agrecological
2002 173). transfamation.
This suggests a worithistorical rupture of the greatest sign There is, then, a Afeedbacko c
ficance in themodernhistory of agricultue. If it persists, thdail- one hand, capital must realisejaalitative expansion of the rai
ure of biotech to achieve a significant upward revisiotha sg- tive ecological surplug whose chief expression would be ssi&ve

tembdbs ecol expiessesla fusdameptdl dissunctues b expansion of food, energy, and materials surpluses available at low
cost. On the other hand, the very (capitaénsifying) straggies
that would enable such a qualitative expansion witl@se those
®fToday, nhensduseasabsidizédaenergy worth some US B4 small zones of undercapitalised nature that still exisd, will in-
lion/year to pump some 150 km3 of water mostly foigira t i on; t he gepgify the gffost to ragment (and discipline the fragments @f) n

glrogg%‘g’?tl%%e)conomy has boomed by blee gt he energy ecopemig fikiHioddmentyfrontier expansion) implies stakation
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of class and i mper i ausiviyof@agcess t s& Scluurman, 2081¢ Thus eaabdiogicakregendakes less time
to these r esour ce anesa@tdmoffcgstly)2 0 0tBan the presious to tompdethe circle, as it were, reflecting the
social and geopolitical tensions. The second movement (socio increasing penedtion of capital into primary production and its
technical innovation) is already generating a bundle of unpeedict  success in acceldnag turnover time.

bl e responses. |t i s, i n Twel | i s Bu thimspiccesspishach@éeged gt a paice. T hisainmer o gjc afccagpe | e
very strategies that seek to maiim not only the productivity of, tal T which is predicated on the tendenty dissolve socio
and also control ovemp(edictability), a specific naturdragment ecological peticularitiesand reconstitute them as fragments (e.g.
undermine the longenun conditions through which productivity parcelizing | and, Astandardo s
and predictability can be realised (2000). even aganisms) tends to enable the accumulation of capitabfor

For this reason, | am not much concerned whih é¢cological time, but in the absence of uncapgetl, nature, is unsustale,

Aovershooto preoccupations of withinc¢he logyg rofevalme accumiulatikni iteeffhe tisimg cost ofd a y s
(Catton, 1982), including its Marxist incarnation (Foster, Clark, fixed and circulating capital drives upward the organic corapos
and York, 2008a, 2008b). do ndt mean t o s ug denoftcapitahahich drive® downhthe oate ofipsofit. The terapo

a poor description; merely that it is not mucthao explanatiori moment is crucial, for theising capitalisation of nature works
as with the ecological footprint metaphor (with which it is closely within established boundaries (keeping in mind the constant drive
linked) we have an order of things in which the semiological for new commodity frontiers) by accelerating the extraction of

relations that constitute bot hecdiogi@lcweath Vhe aceelertiormonsaugheitat®roposes ae b e s
point. For the argument at handeté is too much emphasis onthe  set of contradictionshtough the overproduction of machinery and
acting units and not nearly enough on the relations that form and the underproduction of nature; and another set of coati@os

re-form the agencies of capitalism agkeios The crucial $sue, through the control efforts that seek to render more pteduliE the
from the standpoint of t-bpace | o refgtiore witll the r@st of natuse, bttloeet thet niieidia, ¢raate me
compr es s i on 0accumulation afl capitabat dndeea conditions ofspiralingunpredictability. Global warming is a me

pends upon, and drives ever faster and forward, the-dpaee strous case in point!

compression obiophysical nature. But this is no mere capial The eminently rational kernel in the catastrophism of our times
centric process; there is a dialectic. In the modern world,-extra i s t hat this @Amiddl e Arndn ofTaespd p e af
human nature evolves much tasthan the socialelations that models aren't f a astMarle Seaaedoid the i g ht

seek to govern it. These evolutionary responses are of cowgse co 2007 meeting of the American Geophysical Unioreferring to
volutionary; but the biophysical moment is increasingly unptedic  the unexpectedly rapid retreat of Arctic icAnfos 2007 see
able and indeed defies efforts to discern impending qualitative Lindsay et al, 200 Ser rezebs cComment app

shifts with any degree oéctitude (Sheffer, et al., 2001). breadth of aevironmental studies todayOur models just & n 0 t
As capitalcomes to circulatéhrough(and not merely around) moving fast enought is for this reason that | have emphasized the

biophysical circuits the faster thesecological revolutions move insufficiency of approachethat begin from a separation of what

from liberating to imprisoning accumulation. Herein lies thetpoli ~ we know cannot be separated. If neoliberalssrecological e-

ical ecology of Nature a8 o p p 0 r andfha & sytoamc dnie- 0 gime has reached its signal crigidriving input pries upwards as

ler of, and hindrance tccapital accumulatioin in successive- the value composition of food, energies, and raw materials moves

logical regimes(Mann, 1990; Hederson,1999; Boyd, Prdham, closer to the systemwide averaigehis may or may not pose a
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problem. The past two centuries have withessed a succession ofc o ai |l inwolves a chain of production that pnises still more
ecological regimes that have run ahead of the curtke delivery (and differentially toxic) forms of waste®?

of relatively cheap inputs, energy, food, and labor power. Tdat c

pitalism has depended on accessible frontiers to deliver the goodsOn Limits and Crises

IS no secret. To this point, we have focused on the enduritg pro

lematic posed by Luxemburg the role of aternal frontiers in  For Raymond Williams, capitalism emerges throughrifation
making the relative ecological surplus. What we have neglected is between humanity and the rest of nature. Green social theory has
the obverse of the land and labor frontiethe waste frontier gone farin making this clear. But this offe only a point of entry
Simply put, every commodity frontier (for energy, for materials) is into the questions of crises and limits in actually existing chpita
simultaneously a waste frontier. ism. How do we move forward? | should like to draw this discu

Nowhere is this |OgiC more in evidence than in climate Change. sion to a close by offering two propﬁgns, one COﬂCGth&' and
Indeed, | think it is precisely because capitalism representsla pec one empirical.

liar organisation nature (intealising labor power, externalising First, surplus vale and the relative ecological surplus are not

the other parts of nature) that global warminghisating p. identical, but mobilize in dialectically uneven fashion. Joseph
Schumpeter once quipped that the sky may prove to be the mostSchumpeter once quipped that the blessing and the curse »of Mar
important fifrontiero of capitalism(1942: 1173. And there is little ism was t hat isociology and ec
question today that CO2 emissions constitute a massive agpropri ( 1 9 4 2 : 45) . 0That dgoopp mil @abior a
tion of the atmosphere as waste frontier. Indekd,atmaphere cal o category, stincbahgies af vidiom of theve r e
has been inadvertently produced as a form of socialiakare by same process. Naturally, the seti®@ c hni cal dynamic
the forces of capital accumulatiohhe wastefrontier moved to an at the point of production, and
increasingly central position in world accumulatiafter the cannot be reduckto each other; but neither can they be adequat
Second World Veir i this had everything to do with thesgfitative ly explained without each other. Can we not say much the same

transformations of postwar capitalism, above all the synthetics about surplus value and the relative ecologicaplss? (And are
revoltion. But there was also a powerful quantitative moment. not the dialectics surplus value/proletarieserve armyand st

The geometrical expansion ebmmodityproduction demanded  plus valuefecbgical surplus, themselves engaged in a diedatt
the radical extension of theaste frontier to the global &mos- waltz of sorts?) When Marx glibly opined that the accatinh of
phere. Thus, global warmingmay be uderstood as the (nen capital is the proletarianization of labor, we may join the chorus in

linear)resultof capt s linder logic to minimize costs (drive down  saying the accumulation of capital is e letarianizatiomf labor
the costs of constant capitay deploying cheap energy for more s the enclosure of nature.

costly laboj, andby continually striving to open newase fron- Here is a vital opportunity to underscore itlassrelational
tiers, to extenalize the cost of dumping greenhouse gases into the nature of the value theory built out in this essay. Theren iBra
air. Is it hgoppenstance that every largeale alternative to the oil portant distinction to be made between thistory of class strg-

centered energy regime todaya gr of uel s, nuc|l e agks if theeniodevn, worlll,Gatdeh@&nN dur abl e fistake

€% wind and solar energy are, meaniehiexperiencing a dramatic contraction
of investment (see Taylor, 2009; Macalister, 2009).
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that have beestruggled oversince the long 18 century®® The global ecological fixes expand opportunities for appropriation
history of class struggles in the capitalist era is manifestly aryist fasterthan they demand capitalisation, the ecological surplus e
of conflict over tdkeiositteerelaton- o f pandssad wdild acumuatod revives. Capitalisation remaims
ship simultaneouslyvithin and between the human species #sd dispensablebut can do its workonly to theextentthat a rising
environmed The stakes of the game have, with insireg force guantum of biophysical nature can attach to the same level bf cap
since the early modern era, found their gravitationaterein the tal investment. Thus emerges an inner contradiction of thefspeci
contestedongueduréemovement of commodification. Commied ically capitalistoikgos 1 the risingcapitdisation of world rature
fication has beesavagely imposed and fiercely resisted, dhga- As capitalisation rises, the relative ecatad surplus tends to fall,

nisationof productionstruggled over at every turn, by planters, which can only be counteracted by liberating new meses of
industrialists, slavegroletarians peasants and capitalist farmers, socialised natures for the accumulation process.plimeh lineis

merchantsfinanciers state machineries and coloniah@res. (To that, just as the neocl asserntsc al
namea few.) At the core ofll thesestruggles is, as every Marxist asuccession of specifiable, exhaustible (#meteforeirreversible)
knows, the struggle over the rate of surplus valkieéwowing this movements, so does the capitalisation of socialised nature

hardly absolves one of analysis, of course, it only clarifies the represent a series of specifiable, exhblet(and thereforarre-
game, and the stakes involve®&.c h u mp et e r thaks thpeu | p versibld enalosures. Theelative ecological surplus falls in eel
enduring contri but i onClas$stridgle, x 6ton o thd ris¢ ofcomnhodifeedt watureThig is one of the chief

the commodity form, and the transformation of thikeios (hu- ways that capitalism not onffdevelops) but ages Today, there
mans transform nature and in so doi@ ha nge [ &-he i sulelyremain ecalogicabpacesrelatively untouched by theiv
t u PPeate dialectically, if not quite sysmtically, combined in olence of the commodity form. But their relative weightthe

the theory of valuelust as the history of class struggle in thelfeu  world-systemis incompaably lower today than it was in 1878r
al era emerges in and through the contest over the rategsf sei even 1973.

neurial levy, so the struggles of capitalism unfold in and through How might we begin to move from value theory to the history
the contest over the pauction of surplus valueAnd it is precisely of capitalism from capitalto capitaism?| f t he coostr uc
this value form that constitutes the gtavional field of capitalism l ogi cal regimeo is to prove- usef
as worldecology. scriptive categorypace Beddoe, et al., 2009)n what sense can

As we Kknow, cafictod obigym fMhas Wwtkispegpectivexplainsdmething of the rise and future demise of
better part of two centuries, characterised by abundancscaet the modern worlkystem?For some measure of guidance, we
city. Since the 183s, the underproductionist crisisnteency has mi g ht turn to Giovanni Arrighi
beenchecked by the capacity of capitalist and territorialistnage (1994 ) , and Harveybds theory of t
cies to secure a relatiwrological surplus through global expa Let us begin with Arrighios t
sion. Put schematically, such expansiguma global ecological fix, Cruci a t stchendeis the ptiom thed ascendant world
works moveshorizontally (new continents absorbed) and veHica power s have risen to globat pre
ly (new mineral veins tapped or coalfields mined). So longas these zat i o na | revolutionso i n ritonia@d str

power. Crucial for the argument developed here is that such rev
lutions achieve their qualitativehiftsin response té and on the
basis ofi the accumulating (quantitative) contratons of the

®1To borrow a phrase from Bourdiet990: 110.
%2 Marx, 1976: 283.
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previous eraFor instancethe crises generated in successige a Ssue successi ve i eBydeepeoingane witea | r €
cumulation cycles have called forth organizing centers of psegre ing the scope of commaodification through new forms of gove

sively greater geograplatbreadthii from the Gnoese citystate nance, organizational change, and technical iammvi not to

of the 18" century o the American continentskate of the long mention the expansion of tleystend s s o c issary diwsionn e ¢ e
20" %3 That these movements még propelled byan important of labori these orgaizational revolutions solve (for a time) the
ecological moment, is neither acknowledged, nor ruled out. problems of the older ways of organizimgrid-ecology Above

At t he s ame theorynd spatidd dix (1082y €4S all, they overcome looming agricultural angtractive bottlenecks
gests two further connections of the greatest significance. First is to accumulationSuccesive industrial and gicultural revolutions

thecontet i on t hat the financial e xapeaonlsthed mast censpiceoasnfdrifo adho HaoveyAlrwouldg h i 6
perspective, are dialectically connected witha ¢ ¢ u mu | a t isayrthat hhgse globalizing ecological rexans at first liberate
dispossessian (Harvey, 2003). Sec o nd, i n Ha r v acquihgatiomMa® matahes the worldhistorical accomplishment of

theory of spatial fix, the initial flexibility, and acceleration, of  British hegemoy i n t h & cefitdryi (c. $763848)?Qver
turnover time achieved t hr oug htima, hdmeverj these newwmays 0fpndoang nabulerdughvas r a b |
capital in one era,dsomes a fetter upon accumulation in the next. litical regulation, built environments, industrial organization,i-agr

I n t hiesvromngegtsare éreated that simultaneously facil cultural innovation and so forthbegin to generate contradictions.
tate but i mprison the future pThedladive ecblogitad suiplusafdils as the chpEtaisation @f marlsh t 0
vey, 1991: 218, emphasis added). nature rises. This undmuts the basis of expanded accumulation
Integrating such a sociological sensibility to weHitorical starting the worleecological gcle all over again.

environmental changave can put our fingeon something impoe Successive phases of capitalism, led if not determined &y su
tant about modern environm&l history. Mobilising a theory of cessive wod powers, organize natus®ciety relations in a ma
ecologicakevoluion as organizational revolutipand a geogrdp ner appropriate to the ecological conditions andllehges they
ical, Abui l t eenspectiveoon suecassive @cologieal r confronts. In an important early debate in political ecology, Ted
gimes,we can begin to drawogetherHarwey and Arrighi, to see Benton argued for precisely such a historical specificatioraef n
two things. First, successive phases of capitalism haedad turesod ety relations. Drawi ngmour
through revolutions in the accumulation process, and the nature plexes of naturalcoidi ons 6 on t he one hand
society relations within its gravitational field. These acelogical structure[s]of nar al / soci al articulation,
revolutions their signal accomghment, the radical extension of  out what is too often fordten today,namely that whatonstiutes
the ecological surplus relative to the histotigakpecifiable a | imit in one mode of product
movement of world accumulation. It is only from the standpointof notconst i tute a | imit for another
the oikeos (ecological regimes) that these revolutiénsonstitu- capitalism)(1989: 77, 79) Thus may we begin to think of susee
ing the deep structure difistorical capitalism can be seen teA sive phases of capitalisas creating, and created bgnh incra-

singly capitalisedvorld-ecology. The historical limits of earlyae
63 Not to mention geographicaepth as modes of extractive have plunged ever P 1 t @l i s mds eiclooéxanple, egridulturalexhaione
deeper into the eth itself. Geographical expansion itself comprises both-hor ~ andrelative energy scarcityiroughout central and westerorgpe
zontal and vertical movements, the latter overlapping, but not to thieseal, i had been reached by the middle of the t8ntury; thesevere

with the sociespatial intensification of rising capital intensity at ateynwide
level.



ecohistorical limits to capital accumulation as it was thera-org
nized. Clearly, they were not absolute limits.

What Benton does not offéert hi s 1 s whpmpmoaeh Ar
becomes exceedingly usefilis a spatialized sociology of Wwo
these limitshave beertranscended over the course of modern
world history. What | am proposing is an ecohistorical twist on
Ar r i g hful éosion that phases of world development pivot on
Aparticul ar
progressively wunder mi
From this standpoint,

ned by

capitals and between states, eventually reaches a boiling point, fi

with the ensuing crisis of profitability resulting ihe demise of
the very fiorganizational
al expansiono was
process into such a worhklistorical frame, it becomes clear that
somethingmore than competition underminéae gred phases of
world economic growti one can t hink of
ages o italismi t4&0pto 130, 1848 to 1873, 1947 to 1973
Put simply, in this undermining movement, we have seemn-recu
rently two things anabsolutee x ha ust i on
struct ur e she accupdatioin fegimand apelative ex-
hatstion of the ecological spacesticulated with the old regime of
accumulationHere is a way to talk about limits without ikmg
necMalthusian conceptions of ecological limitsa still present
darger gven from those on the @ftevealed in recent sbussions

of peak oil.

By | oc at iboghysitatirdnaformsasions within long
run and largescale patterns of recurrence and evolution in the
modern world, we might begim tilluminate the distinctiveness of
thepresentcrissl t is for sure a
mental regime. But is itlso aturning point in capitadm aseo-
logical regime? To answer, among the necessary stépsitsiate
ecological relabns internal to our historicalpolitical economy
and above allto situate our historical political economy within the
longue durée of the capitalistoikeios. If there is something we
might call a modern worldystem, then, | have insisted on emph

s trr u c phasizes she iraduciviy plucahnotiorhad cripis: &) @letabugh g
b a s ebibphysidab 9 4 time @nany Yempordalifies);\R)eplurbl radrossgspace (many geogr

crm si g Ofe, neoyiihperal
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sizing its double (not dual) character: capitalism as world
economy and capitalism as woddology (Moore, 2003c). But we
canngttbe adrentavith adding more signifiers. The fation of

c ap i t ddubleschatasteis useful only if itltads somewheiie

not merely placing concepts @nvironmentakransfornation and
governancealongsidethose of social change, but reworking the
fundamental categories of (spa | | ed ! ) Asocial 0 ¢

organi zat i onahl[is] st rstamdpointroktie higtarically dxistingveillatioaslof natyre anddsociw h i

t hye
A i etiveeene a s i Mhysl approach,d thioku moves aisnpeyond ithe warm noton df

expansion itselfo (1994: 226

ecol oigisalasrslogan, and in the
of modern ecological crisis as explanatory condephe the a1
ma

phies); and 3) plural across the natsoeiety dialectic (manyos
cio-ecological crystallizations fr om t heocapparent

soufc cfeisnsai nvcee fagnodl deemmp i rical Ot oc rti hsee sa po

exhaustion andeforestation

tisarereading of this gr asnid$ , so gn

oafional h o $ape, thaoffegsaanmore historicalind thereforea more hopeful

and democratjcmeans of thinking through the problemezblogy
and quesons of ecological crisias constitutive of capitalisand
its successors
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