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Theory of the square chicken: advances in
agricultural intensification theory

Glenn Davis Stone

Abstract: Scientific understanding of agricultural change has grown
considerably since Boserup’s seminal 1965 work, but her model's
simplicity has provided a foundation for building more complex
understandings of farming societies. Much of the development of these
more sophisticated understandings has been led by Harold Brookfield.
The first section of this paper summarises our current understanding of
the salient points of commonality in intensive smallholder systems. The
second section looks at findings from studies that relax Boserupian
constraints, revealing new kinds of variability in agricultural systems.
Both sections stress the need for continued research on the political-
economic context of agricultural intensification.
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Ester Boserup’§he Conditions of Agricultural Growttvas a small book that
has had a large effect on the booming literature on non-industrial agriculture
over the last 35 years. Its account of agricultural variability was simple and
schematic, its main point being that population density was the prime engine
driving change in methods and technology in ‘primitive’ agriculture. It is
remarkable that a 110-page tract had such an effect, especially since it ran
contrary in many ways to the ancient orthodoxy of Malthus, which was
entrenched in scientific thought in the public imaginattoit is equally
remarkable how much ink has gone (and still goes) towards attacking Boserup,
given that geographers, anthropologists and others have gone so far beyond her
bare-bones model. This ‘Beyond Boserup’ literature has addressed many of the
complexities that Boserup simplified; it has attended to many of the variables
she left out of the equation; and it has shown how her simple mechanism can fit
into larger-scale dynamics.

Meanwhile the anti-Boserup literature (much of it from my fellow
anthropologists) continues to flow unabated. It includes wide-ranging and
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often strenuouscritiques going from the obviouspoint that populationis not
the only factor driving change,to chargesthat Boserupdenigratesother key
processesiisconstues data, misusessynchroniccomparisonsand obscues
ecological problemsin the devebping world.? Boserupoften comes off no
better than Saturdg Night Live’'s A. Whitney Brown, who was once
introduced as ‘setting sail in a sea of misinformation, in a lifeboat of
oversimplification’.

Yet thefact remaingthattherelationstip Boserupdescribeds akey element
in the variability in non-industialised agriculture Rising ‘PopulationPressure
on Resources(PPR)within a constrainedreafrequently doesforcefarmeasto
alter their producton tactics,often demandinggreaterinputsin the processlit
is often predctable.

That the Boserupianmodel cannot accountfor all of the complexity in
intensification(Morrison, 1994) was obviousfrom the beginning.The modelis
patently oversimplified, as are all general models including demographic
transition,biological evolution, the psyche the economy planetarymotion, and
the atom. But evenin simplifying she providesan invaluable framework for
isolatingthe othervariablesin the intricate processof agriculturalchangel co-
teachwith a geologistwho likes to beginconsideratiorof multivariatephenom-
enawith what he calls a ‘squarechicken’ model— reducingthe problemto an
obviously artificial simplicity to allow an initial mathematicapproximatior®
In the social scienceghis might be called a ceterisparibus model,but | prefer
the rural unpretentiousnessof the chicken. What a ‘square chicken’
accomplishess, first, explain a large portion of the observedvariability, and
second, organise the considerationof other causal factors by forcing the
question:'What havewe hadto do to squarethis chicken?'The Boserupmodel
indeeddoes not accountfor all variability in the dynamicsof non-industrial
agriculture,but it doesprovide the squarechicken model par excellence Its
valueis notin beingthefinal word butin beingthefirst word; it isamodelmade
to be gonebeyond,and over the past35 yearswe havedonejust that?

This collection,which shavcaseghe progressmadeon PapuaNew Guinea
agricultural systemsis a fitting venueto considerthis progressit is in the
Pacific that agrarianresearchhas provided someof the bestaccountsof the
nuancesof agriculturd ecology (see,for exanple, Bourke in this volume),
someof the beststudiesof long-termagriculturd change(see for example the
work of Kirch), and someof the bestwriting on the theory of agricultural
systems(becauseof the work of various researchersmost notably Harold
Brookfield).

My intent is to present some key examplesof this ‘beyond Boserup’
research,showing how Boserups simplicity has provided a foundation for
building more complexundersandingsof farming societies.It is a selective
tour ratherthana propersurvey.The chaper is divided into two parts.Partl|
looks at same points of commondity amongintensive farmers crystalised
recentlyin RobertNetting’s generalisedsmallholde” model. This is a much
richer view of intensivefarmersthan Boserupprovided, espeially regarding
therelationslips betwee cultureandagriculture Yet the smalholdermodelis
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alsoa squarechicken, keepingat arm’s length someimportant aspectsf the
political-economiccontextwithin which smalholdersoperate.l commenton
someof theseissuesandargue thatit is in this arenathat our most important
questiondor futureresearcHie. Partll thenlooksat exanplesof researchhat
relax Boserupia constraints, especially those concernng the sacial and
economiccontextsof agriculturaldecsion-making,againwinding up with the
pressingissuesin the political economyof small-scaleagriculture

PART I: THE SMALLHOLDER MODEL

Thecultural ecolay of smallhdders

Robert Netting’s (1993) Smallhotlers, Houséolders: farm families and the

ecologyof intensive,sustainableagriculture is, like Boserups Conditionsof

Agricultural Growth in its use of worldwide casestudiesto illuminate an

archetypapatternexplanedby atheoreticalargumentbutwith aneyetowards
the practical world of agriculturdists. But while Boserup’sbook examined
agricultural changewith only superficid considerationof its social aspects,
Netting’sis asmuchaboutculture asagriculture;whereBoserups is a coarse
sketchwith limited casestudies,Netting’s is a nuance study drawing on a

voraciousreadingof the literature on agrarian societiesin Europe,EastAsia

(particularly China), Latin America, and sub-Sahean Africa. What emerged
from Netting’s surveyis a ‘smallholder’ patterncomprising‘a limited set of

socialandeconomicfactorsthatareregularlyassociatedvith a definabletype

of productve activity’ (1993:2). | seethefollowing nine charateristicsasthe

mostsalient:

- Smadlholderslive underconditionsof scarcity. From the Yangzi Delta to
the SwissAlps, from the JosPlateal of Nigeriato the Basinof Mexico, PPR
is generallyhigh. That variousotherfactorsalso affect agriculturedoesnot
changethis fact.

- Smadlholders are not economeally isolated. It is not necessaryto hold
constat the augmenation of farm incomeby wage work or the purchaseof
manufBcturedgoodsin orderto seethe pattern.

« The smallhodereconomyis not devotedto subsistene producton anduse-
value or to profit maximisationand exchange-value.lt crosseshis divide
andshowsit to bea poorly informeddistinction Smdlholdersmay sell their
goodsand/orlabor,but areneverwholly dependenon the marketeconomy;
they alwaysprovide for a substantialportion of their own subsistace.

- Smdlholder agiiculture is ‘sustaindle’ as defined in energy terms:
producton is predictableand sufficient to feed the produces, and stable
over the long run. (The Chinesewet rice cultivators, describedn his most
in-depth casestudy, havebeenat it for millennia).

- Smadlholders exhibit a wide range of agricultural technoloy. Markets,
population, and other factors favouring higher producton concentation
(output per unit time/ared do not necessaly result in technological
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innovation. (The Nigerian Kofyar, one of Netting’s prime case studies,
practise an intensiveagriculture basedsimply on the useof hoes.)

- Smadlholders farm intensively: they tend to have high ratesof production
conceltration at the expenseof low outputperworkerandper unit of input.
They do, as Boseruphasmaintainedwork harder.

- Equdly importantto the quantityof work is the quality of work. Smallholder
agriculture demands individual discipline, sacial coordination, physical
skill, and expert knowledge to carry out such tasks as hand-weding,
transpanting and fertilising, and the making and maintaining of dykes,
terraces, ridged fields andirrigation canals.

- Smadlholders have great incentive for tenuresecuity on their intensively
used land, often with sellable, rentable heritable rights (although such
propertyregimescan co-existwith commun#ly managedesouces).

« Findly, andmostimportantly,smallhobleragricultureis run by houselolds.
Thereis wide cross-culturalariationin form andfunction of the household
(Wilk and Netting, 1984), but seveal pivotal featuresof smallholder
farming ‘increasethe numberandimportanceof economicactvities carried
on in a household,and hencethe centrality of the househtd as a social
institution’ (Netting, 1993: 61). Thesefeaturesinclude the needfor high
leves of skilled and coordinatedabour, sustaineduseand improvementof
resouces,establishmet andtransmisson of propertyrights, and multiyear
storage and managemeinof resourcego minimise risk.

THE POLITICAL ECONOMY OF SMALL HOLDERS

The real accomgishmentof this studyis the recognitionand explanationof a
patternof cultural and agiicultural featuresthat cut acrossdiverseeconome
andecologicalsettings Although Netting neversubscribedo JulianSteward’s
concepbf a‘culture core’ > hedid locatethe studywithin the Stewardradition
of focusingon key cultural institutions that mediatethe human-enviroment
relationship,and of seeingthe ‘penetrationand imbedmaent of labor — that s,
the social relations of producton — in the total fabric of society’ (Murphy,
1990:332).

Netting’s primary concernwas theory, but he describesa patternthat is of
enormougracticalimportance He showsa capacitywithin agrarianhouseholds
to sustainablyraise production under population pressurein ways that are
persistently misunderstoodby administratorsin Third World nations and
developmentagenciesHe also showswhat smallholdersmust be allowed to
doif theyareto perform‘intensive sustainablegriculture’.

Thekey featuresof smalholdercultureandagriculturecouldberestatechsa
setof policy guidelines:

- Do not interdict the househtd’s ability to own land (since this is a
prerequisiteto the sort of land. improvementsoften requiredto intensify).
« Minimise disruption of the households ability to deploy its own labour
(sinceintensivefarmingrequiresnot only long hours,butfine coordiration).
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« Allow householddo minimise risk by controlling resourcesfrom year to
year and by developing a balance betweenthe monetaried and non-
monetarisedcomponerg of their economy.

Of course, smalholders are often not allowed these freedoms. Where
Netting’s analysis leavesoff is with the history of the overlappinginstitutions
of the stateand the ruling classdictating how, wha and where smallholders
farm and how they managetheir householdlabour, farm output, and land
tenure.The harshestriticism hascomefrom Guyer: ‘There is no famine in
[Netting’s] smallholder world, no saleof wivesandchildrenin desperationno
ambiguitiesof tenure,no stagnaion...’; thebookleavesone‘paralyzedby the
lack of any political economywhatsoever(Guyer,1997:23).

Wheter or not Netting’s analysisis ‘paralysed’,it is a fact that Netting’'s
concernis with the workings of cultural and agriculturd systemsthat are
productiveand sustainablavhen not seriouslydeformedby inimical policies.
Building directly on Boserup Nettingdepids farmersdrivenprimarily by local
factorsincludinglabour,markets,andland (which theycanown or control).He
doesrecogniséhow the statecanmisunderstad andobstructthesesystemshis
exampleis the rice-growingportion of China,whereproducton wasdisrupted
for over 20 yearsby collectivisaton programme that eradicatedthe reward
structurethat is requisiteto smallholderagriculture® However he doesnot
take up state meddling as a topic in its own right, preferring a ‘somewhat
limited’ (1993:262) perspetive on smallholder farming. While somefault this
‘somewhatlimited’ view, | applaudit. To attemptan ‘unlimited’ view this
bookwould havepaida heavypricein clarity andcoherenceAsit is, it setsthe
stagenicely for subsequet investigationof smallholderpolitical economy.

How and why statesmeddlein, undercut,and even destrey smallholder
systemsis one of the key questionsnow confronting agrarianresearch.A
recentsyntheticanalysisis Scott’'sSeeingLike a Stae: how certain schemeso
improve the human condition have failed (1999) which arguesthat the
apparentisorderof indigenousagriculturd systemss intolerably ‘illegible’ to
statebureaucratianodels,andsoit invites generallydisastrouse-engineang
from above.But any undersandingof the effectsof suchpoliciesis greatly
enrichedby Netting’sanalysisof thefunctionalty of the systemghatarebeing
re-engineered.

PART II: NON-BOSERUPIAN CAUSES, CONSEQUENCES, AND
MECHANISM S

| havearguedthatBoserup’smodelis the squarechickenmodelpar excellene
for the dynamic of non-indwstrial agriculture that its simplifications are
requisite elementsof any highly generalmodel; and furthermoe that its
simplifications offer a frameworkfor moving towardsa more comprehasive
understandingdf agricultural systems.To use the Boserupmodel as sucha
framework,let us breakit downinto a causgor independenvariable),a result
(or dependenvariablg, and a mechanismthat relatesthe two. The caug is
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PPRandthe resultis higherproductionconcentratioranda heavierworkload.
The causalmechanisms fundamentlly an ecologicalone: sparsepopulation
generally allows extensivefarming in which labour is relatively light and
efficient, primarily becauseit capitaliseson the advantagesof fire and
fallowing. In other words, the substitutionof labour for land is inherently
inefficient, andthus doneonly whenforcedby PPR

The job is to movefrom this simplicity to the complexity of farmers’lives,
and this work hasbeenconductedchiefly in the wake of Harold Brookfield.
Brookfield’s long-rangeaim has been ‘a much more adequatetheory of
production. .. which will relateproducton to societyasa whole, andrid the
subject of its longlived calaific obsession’ (1972: 46), and his 1972
Intensification and disintensifi@tion in Pacific agriculture: a theoretical
approach was a crucial early step. Brookfield's thinking has evolved
considerablysince 1972, but it continuesto play a leadingrole in ‘beyond
Boserup’scholarshp. Thefollowing discussbn, which ‘unsquaresthe chicken
by examning cau®s of intensificationother than PPR, resultsof PPR other
than intensificaton, and different causal mechanismsrelating PPR and
intensification,necessaly takesits cuesfrom Brookfield’s body of work.

OTHER CAUSESOF INT ENSIFICATION

Farmerstake stepsto raiseproducton concentation for variousreasonsther
than PPRor outright land shortage .One of Brookfield’s early contributions
was the sepaation of ‘subsigenceproducton, social productionand trade or
case producton’ (Brookfield, 1972). In other words, Boseryp’s schematic
agroecologicalsystemis embeddedn social and econom¢ systems Let us
examineeachof these.

Socil Sysems: Social context affects both the demandsfor agricultural
produceand the relative efficiency of production methods.Overall demand
was affected not only by caloric needsbut by ‘social production which
comprisesgoodsproducedfor the useof othess in prestation,ceremamy and
ritual, and hencehavinga primarily social purposé (1972:38). Among New
Guinea groups one could observe producton levels that were ‘wildly
uneconomic’in termsof energeticsput which earneda very real (although
hardto measure}yocialdividend.Socialproductionasdefinedby Brookfield is
still essentiato understandingrroducton systemgfor exampleKirch, 1992),
and we have also seenother ways in which the social context of agriculture
affectsintensificaton. For instan@, the social systemmay allow reductionof
intensification,aswith the Iraqw who investin sccial networksratherthanin
their farm plots, making up food shatfalls throughrelatives cultivating more
productiveareas(Snyder,1996; also seeBerry, 1993).

But at the sametime thatagricultureis practisedpartly for socid endsi,it is
practisedby social means, and this can have markedeffectson responseso
PPR. Ecological analysestend to see sccial institutions as adapting to
production;the value of this perspectives indisputabé, and the smallholder
modelis anobviousexample.Yet this doesnot meanthatculturalformsdo not
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influence adapation (Bennett,1967: 21). All strategiesof food procurenent
and productionrequre technolay, including socialtechhology — conventions
for mobilising human resources.Social technology that facilitates a food
productionstrategylowersthe costof that strateyy. Earle writes that ‘because
social relationships play an important role in procurementstratayies, the
possibleforms for the organisatiorof labourin exploitativetasksare setby a
group’sstructure. ... aswell asby the techrical requirementsof the work. To
the degee that social structure affects the possible organsationalforms, it
affects the costs of exploiting a resourceand, thus, its importancein the
subsistenceeconomy’ (Earle, 1980: 4). Thus, efficiency of producton
strategiescan vary culturally, and even a purely ‘calorific’ analsis must
considersocialtechnobgy that affectscostsand benefits.

My own researchon Kofyar and Tiv farmersin PlateauStae of Nigeria
providesan exanple.” Expandng out of a crowdedhomelandon and around
the JosPlateauKofyar farmersbeganto move southinto the BenueLowlands
in the 1950s (Figure 1). By the early 1960s, there were Kofyar living in
dispersedcommunites with population densities below 10/sgkm (Stone,
1996). Whereasfarming in the homeland had beenhighly intensive frontier
farming was mostly extensive, with heavy reliance on fallowing and
swiddening(Netting, 1968).

Since thenthefrontier Kofyar havebeenthe subjectof longitudinalreseach,
with especiallydetaileddatafrom the ‘Core Area’ southof Namu (Figure 1).
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Figure 1. BenueLowlands,CentralNigeria
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By the mid-1980s,there had beenconsiderableagriculturd intensificationin
the Core Area, with 70 per centof the land in cultivation (Stone,1996:104)
anda meanyearlylabourinput of over 1500hours(Stoneetal., 1990; Stoneet
al., 1995).Intensification had beenpromptedby PPRas populationdensityin
the Core Area had risen to 100kgkm; it had also beenspured by market
involvement,asroughly half the hoursputin by a sampleof closelymonitored
farmerswentto cropsprimarily destinedfor the market(Netting et al., 1989).

The Kofyar willingnessto intensify their agriculturewas shapedn part by
social institutionsfacilitating intensivefarming in the homeland Particularly
importantwas a varied set of social mechanismsfor mohilising labour with
beer,food, cad, specificreciprocity or generalisedeciprcity. (Intensfication
wasalsofavouredby ideology, which valuedstabiity of communitiegStone,
1998] and zealouswork ethic.) At the sametime, the main alternativeto
intensification— migratingandstartingoverin alesscrowdedarea— wastime-
consumingexpensive andrisky.

Thesepoints about Kofyar agricultureillustrate the involvementof social
institutions but do not contradictBoserup$ predictions.However, alongside
the relatively stable, intensive-farmng Kofyar were Tiv farmers whose
responseto PPR followed quite a different course. Migrating northward
throughthe BenuelLowlands, the Tiv had arrived in the Asamuareaby the
1930s(Figure 1).2 Their homelaml wasknown for settlemat mobility — both
the creepingexpansio that the Bohannas likened to a steamrder (later
termed ‘predatory expansion’) and also ‘leapfrog expansio’ whereby
individuals or small groups moved to area contolled by agnatic kin.
However,onthis northernfrontier, the Tiv movedin differentways.Therewas
little that resembld steamrdler settement;there was leagrog migration but
moves were not just to locdities controlled by agnatesbut also cognates,
affines and distantly-related patrons who offer protection from tsav
(‘witchcraft’). Indeedtherewas a patten of furious mobility that was more
reminiscentof corn poppingthana frog leaping.

There was an unmistakableaversion to intensifying agriculture. Some
intensificationwasunavoidablegspeially by marginalsedhouseholdsyetthe
Asamu Tiv were putting in just over one-third as many hours of work per
hectareaswerethe Core Area Kofyar (Store, 1997).Tivs offereda variety of
explanationsfor their avoidanceof intensification, some of which sounded
ironically Boserupia: if they cut their fallows too much, their yields would
drop,the fields would becomechokedwith weedsandtherewould be notime
for anything else. Instead,as population density at Asamu slowly climbed
(becauseof immigration by Tiv and other groups including Kofyar and
Mwahavul), they concentratecon moving and on forcing others(especially
Kofyar and Mwahavull) to move.

Where the Kofyar had relied on pre-exsting institutions for mobilising
labour to facilitate intensification, the Tiv relied on a set of interlocking
institutionsto facilitate movemen As long asthey could maintaina relatively
low populationdensity,they could keepin place an agricultural regimethat
wasextensiveenoughto allow substantl amountof freetime. A prime useof
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free time wastravel, which allowedthemto collect informaion and maintain
social networksto a degreethat Kofyar rarely could. Thesenetworksgreatly
loweredthe costsandrisks of moving. (Residetial moveswere promptel by
severalfactorsotherthana dwindling landbasenot the leastof which wasfear
of tsavwherethey wereliving.)

TheseTiv hadbasicallythe samecrops andtechnology andlived underthe
sameconditionsof ecologyandmarketacces. The tendencyfor onegroupto
intensify while the other stroveto avoid intensificaton is bestexplaned by
differencesin cultural institutions This is not meantto endav cultural
institutionswith simple causalprimacy over adapation— causlity is clearly a
two-way street— but it is to illustrate the potential importanceof cultural
institutional factorsthat are held constant in the Boseryp model.

Economic Systens: Brookfield points out thatagriculturaldecision-making
is embeddedn econome aswell associalsystemsandthis pointsto oneof the
most important set of factors squaredin the Boserup chicken. Boserup’s
schemeeduceghe valueof agriculturalinput andoutput to a singlecurrency:
inputsof farmerlabourandoutputsof edible cropsare measurablen termsof
energy.lt is a self-conténed econome system,with farmersavoiding long
working hoursandlow returnson time worked?® Red farme's usually haveto
contendwith economicfactors that affect the cost of inputs and value of
outputsbeyondthe simpleenergeticof thelocal system.Threepivotal waysin
which larger economic systemscan override Boserupia energets are as
follows:

« Market incentivescan induce farmersto intensify in the absenceof land
shatage(for exanple TurnerandBrush,1987;Netting et al., 1989).Eder’s
observationthat farmers‘make their producton decisionsn termsof pesos
per hour, not kilogramsper hour’ (1991:246)is apt, althoughthe reality is
not so much a cas/energydichotomy but a gradient. Few small farmers
today grow noneor all of their crops specificaly for sale;it is almostalways
in between,and may include cropsthat are favouredbecausehey can be
usedfor food or sale.(Oneof the reasond?ennigtummillet is sucha vital
crop to the Kofyar is thatit canbe sold or eatenor brewedinto beerfor a
work party.) Marketinvolvementdoesnot totally negatethe Boserupmodel,
as Netting argues in his analysisof smallhotder farming, but it clearly
introduces variablesthat can overide the effects of local populationand
energeics.

- Market participation can exposethe farmer to price fluctuations that
introduce elementof risk notnormdly foundin subsistenceystemsBelow
| discusgisk asanon-Boseru@nelementn all agriculturalsystemssuffice
it to sayherethatfarm productionfor exchang valueratherthanusevalue
almostinvariably raisesthe farmer’'srisk exposue.

- Boserupmodelsincorporatecostsasa function of local agriculturd ecology
and available techrology. The costsof an agriculturd operationand the
benefitsof anagriculturd techrology arefixed, andtechnologyis developed
or adoptedas the needfor more operationsarises.This holds constat the
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possibility for subsidyof agriculturd techrology that is provided by the
state, by local governnents, by NGOs and by international aid. From
African smallholders to American agribusinessesfarmers share a keen
interestin subsidiesandfarmersmay well achievea highermargnal return
by working to attract subsidy than by spendingextratime at weedingor
fertilising (discussedelow).

THE CAUSAL MECHAN ISM

| have pointedto someaspets of the econome¢ and cultural systemswithin
which agriculturemay be embeddedfactorswhich mustbe takeninto account
to move beyond the ‘calorific obsession’ of Boseryp’s energetics-driven
theory.But whatof the causalmechanisnitself? If we hold constanthe social
andeconome factorsoutsidethe Boserupmodel,how well canwe accoun for
agricultural vanation by assumingthat raising production concentration
necessarilyrequres more work and lower efficiency, and that farmers are
primarily driven to lower workload and raiseefficiency?

The answeris thatit works fairly well at the very generallevel at which it is
intendedThereis empiricalsupportfrom cross-culturanalysesndethnographic
andhistoric accountsof agriculturalchange’® | haveheardKofyar describenow
they havehadto changetheir methodsoverthe years,replacingshifting methods
with more intensiveonesas their frontier hasfilled (seeStone,1996: 93-94).
Concernfor marginalreturnson inputsis a commondenominatoin virtually all
farming systems.Substitutinglabour for land doestend to causea drop off in
efficiency.Yet efficiencyconsiderationsanbeoverriddenandraisingproduction
concentratiordoesnot alwayscorrespondo a declinein efficiency.

I noted above that risk minimisaion promotes different strategiesfrom
efficiency maximisation. This may be crucial, ‘as almost all discussbn
assumes constat environmentfor agicultural production. . . [tlhe degeeand
natureof risk variesgreatly from placeto place,but no agicultural systemis
withoutit’” (Brookfield, 1984:38). Managingsuchrisk caneasly overridethe
desireto optimiseefficiency. A goodexamplecomes from Wilk, whosestudy
of Kekchi Maya agriculturestressd that while optimisationtheoriesconcern
averageyields, ‘farmers do not have the luxury ... instead,farmers must
combine techniquesthat have different intensity and yield to ensurean
adequatesupplyof food eachyear. .. thus,evenwithout populationpressurer
otherpressureon land resourcegpeoplemay adoptsomeintensivetechnques
to copewith risk of crop failure’ (1997:103).

The importanceof risk mangiementas a factor affecting agiiculture has
come to be widely recognised,but the relationship between production
concentratiorandefficiency is lesssettled.Boseruprecogniss thatvariationin
local ecology shaild result in variation in the techncal details of
intensification, but nonethetssseesthe processof intensificaton as cutting
acrossenvironment. Brookfield was one of the first to recognisethis by
pointing outthethresholdof intensificationthatvariedwith local enviromment
(1972: 44), which continues to be an important point in analysesof intensi-
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Figure 2. Different concentration/efficiencyrajectoriesfor agriculturalintensification

fication (for exampleTurnerandAli, 1996).Geograpersandanthropologsts
alike have continuedto examinehow agriculturd changevaries with local
ecology(Turneretal., 1977; TurnerandBrush, 1987, inter alia).

Boserups model claims universal applicability but rests on specific
agroecologicalprocessegqpertaining especially to fire and fallow). These
processedo notoccureverywhere,or maybe overriddenby otherlocal factors
of ecology.The relationshipbetweenproducton concentratiorand efficiency
iS not constant; it is quite variable.

Figure 2 containsa simple schematicdepicting different concentation/
efficiency trajectores. For eachlevel of producton concentation, envisiona
mostefficient methodof producton; a line drawnthroughtheseoptimais the
theoretical'intensification slope.™ Intensificationslopesmay be modelled at
various scales.The large arrow representsthe global slope descibed by
Boserup, a pattern emerging from the many cases where productive
concentrationcan be raised, but only at the expenseof lowered efficiency.
This is the broad patternconfirmedby the empirical studiescited above.lt is
specifically this trajectory that should be called ‘Boserupianintensification’,
definedasthe processof raising productionconcentratiorby acceptinghigher
labourdemandsandlower efficiency. The key to Boserupia intensificatian is
thatthelabour costsof intensificaton are bothnecessarnandsuficient to raise
production concentration They are necessaryin that higher production
requiresproportionatelymore work, and suffiagent in that the proportionate
increasein work succeedsn raising output™? Wherethesecritical conditions
are not met, Boserupianintensificaton does not occur. Where lowered
efficiency is not necessg for higher production concentration, the slope
would beflatter, asindicatedby trajectoly A. The othernon-Boseupianpattern
occurswhereproductve concentation cannotbe raised,or wherethe cost of
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raisingit is intolerabk: trajectay B. Sucha trajectoy requiresnonagrcultural
responseso rising populationpressue.

Wetrice is anincreasinglyconvincingcanddatefor trajectoy A (although
some key questionsremain, as discussedbelow), and this would be an
enormousexceptionindeed.Thereis no questionthatwet rice paddyor sawah
cultivation requireshigh labourinputs (for exampleClark andHaswell, 1967),
but the Boserupia ecology of declinng yields may be overriddenby the
distinctive ecobgy of the paddy(for exanple podzolisdion andthe tendency
for fertility to increaseratherthandecrese,asdescribedoy Bray, 1986).

TrajectoryB is exemplifiedby Kofyar farmerson clay soils (above) Downum
andl havealsorecentlypresentedhe caseof prehistoricWupatkiasanexample.
This was a frontier areain northernArizona, United Statesof America, that
receiveda major populationinflux in the 12th centuryao. Along with several
hundredsmall habitationsites,a few conspicuouslylarge pueblosappearedat
Wupatki during the 1100s.Conditionedto automaticallyassumentensification
to attend population increase,numerouswriters had interpretedthe archae-
ological evidenceasindicatingintensificationat Wupatki. Yet we found almost
no evidenceof Boserupianntensification,andarguedthat intensificationlikely
occurredonly in the highly limited contextswhereaddedwork on agricultural
plots could havereliably raisedoutput. The priority of Wupatki farmerswould
nothavebeenthe Boserupiargoal of keepinginput efficiency ashigh aspossible
while intensifying, but of strengtheningerritorial control to allow continued
extensivefarming. The large puebloswere not accommodation$o the housing
needsof a growing population,but monumentakmblemsof ethnic polities that
controlledreal estate(Stoneand Downum, 1999).

Of whatvalue,then,is the Boserypian mechanisnof agriculturd changeif
it is not universal but specific to certain ecologica conditions,and if risk
managementan overrideit? In the end, it is of value becauseat explans a
largeportionof the observedvariability, andthenhelpsusto isolatetheseother
factorsin agriculturd change.This is the essencef a squarechickenmodel.

CURRENT AND FUTURE DIRECTI ONS: POLITICA L ECOLOGY

Probably the most important ‘beyond Boserup’ researchtoday is in the
direction of ‘political ecolayy’ (althoughthis term has picked up too many
meaningalready;seeVayda andWalters,1999).0f the manyissueseglected
in the Boserupmodel, the mostpressingo manycontemporaryscholarss the
disparityin farmers’ability to intensify agricultureasthey wish (for exanple
Bray, 1986:60). As Blaikie andBrookfield putit, themodel‘may belikened to
a toothpastetube — population growth applies pressureon the tube, and
somehow,in an undefinedway, squeezesut agricultural innovation at the
otherend.However. .. what appearsat the other end of the tubeis often not
innovationbut degradation{Blaikie andBrookfield, 1987:30). (It is perhapsa
quibble,butthe contrastoetweea innovationanddegradations not necessaly
valid. For instance someof the mostinnovative ways of clearingforest,such
aschaning, may be the mostdestructve.) Farmerswithin a setof ecological/
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technological conditions may differ dramatically in their ability to adopt
variousformsof intensificaton. This key point, a signpat towardssomeof the
most fruitful issuesin future agrcultural researchwas once again madeby
Brookfield (Blaikie and Brookfield, 1987). One suchissueis the effects of
class-basedandholdingthat Blaikie and Brookfield discuss.Another issue,
scarcelyrecognisd in the literature on agriculturaltheory, is the differental
ability of farmersto capure producton subsidy. This aspectof political
ecologymeritsmoreexterdedconsideation, because- asl arguebelow—it is
likely to bear directly on the effects of the most profound innovation in
agriculturaltechnology: genetically modified crops.

My discussbn of intensificaton slopesrelaxedBoserupiarassumptins,but
it is built arond key simplifying assumpwnsof its own. One of theseis that
the costsof agricultural changes are borne by the farmer, either directly or
indirectly. If incressed productionrequiresmore weeding,the farmerinvests
moretime in weeding(or hireslabour, or mobilises householdor communal
labour);if increasegroductionrequiresploughirg, the farmermustabsorbthe
costsof a plough, draughtanimals,etc. The costsand benefitsin this simple
model comefrom the ecology of agriculturd producton and are thus set by
local conditions.

What this neglectsis the possibility of externd subsidy for factors of
agricultural production: for example, getting fertiliser from a governnent
programmeijrrigation ditchesconstrictedby anNGO, or newseedstocksfrom
adevelopmenproject. In thetermsof Figure2, the shapeof the intensification
slopeis alteredby new possibilitiesof raisedproducton, as representedy
point X. From the farmer’s perspectivethis allows raising producton without
Boserupian efficiency costs. But there may have been no absolute
improvementin the intensificaton slope at all, merely a shfting of sane
coststo the outside.

Therearetwo key pointsto be madeaboutthe pursuitof statesubsidyasa
facet of intensification.First is that subsidy-seekingloesnot co-vary with
thefarmersneed/desir¢o raiseproductionconcentrationThatis, we cannot
say that ‘under PPR or other stimulus, farmers increasingly seek state
subsidy.’ Subsidyseekingis more a function of the relationshipbetween
farmers and the state than farmers and the land. The intensive-farming
Kofyar and more extensive-farmingliv describedshow equal enthusiasm
for subsidised fertiliser and land acquired through manipulation of
developmenprojects.

The seconds thatthe ability of statesubsidyto transformagticultureis tied
directly to its reliability. Thisbecome apparentvith Kofyar farmerswho goto
considerablgainsto bring chemical fertilisersto the farm, yet maintaintheir
herdsof goatsasa reliable sourceof fertiliser. Urea, phosphge and NPK, in
50kg bags at government-subsidiserates, were made available after the
civilian regime took office in Nigeria in 1980. The Kofyar beganto try
fertilisersbothonthefrontier andin thehomelandHeadloadinga 50kg bagup
the escarpmeniwas hard work, but in the long run it was an easyway to
enhanceroduction.If thesupplyof subsidisedertiliser wasdependablehome
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farmerscould eventuallycurtail the time spenton the goatherds.The problem
wasthatit wasnot dependablethe local governnent’'s allotmentof 3600bags
in 1983droppedio 1200in 1984,andmanyKofyar foundthemselvesinableto
getfertiliser evenat scalpers’prices. That is why the goatherdshave stayed
(Stone,1998).

It is the use by farmersof substantialdirect and indirect subsidy from
outsidethe local producton systemthat finally transformsagricultureinto a
production system for which the Boserupmodel is of little use,evenas a
square chicken. We can point out that PPR is not the only cause of
intensification, that intensification is not the only result of PPR and that
intensification doesnot always embodythe producton efficiency trend that
Boserupdescibed, but we can still be building an edifice on a Boserupan
foundation.The farmer, after all, is still making decisionsaboutagricultural
tools and tactics, absorbingmost of the cost when efficiency drops and
benefitingwhen producton rises.But the more the farmer relies on off-farm
subsidiesthe morewe haveto calculde input costsacrossa large anddiffuse
catchmentof indirect inputs.

Whatis the costof abasketloadf the goat-dungcompostofyar still useon
some fields? Although logistically difficult to compute it is concetually
simple:we would addthe costof the goats,the labourin feedingthe herdand
maintainingthe corral,andin headloadingt to thefield. Whatis the costof the
50 kg bag of NPK, sold at a subsidisd rate by a local official who expects
political supportin return, delivered by a truck burning subsidisedyasoling
anddriving on a government-builroad, manufcturedin a factory built with
World Bank support,usng a recipedevelopedat a stateuniversityin the US
midwest?

When | discussedchemical fertiliser with Kofyar farmers, they usually
askedif | could provideit for them.Therewasno doubtaboutit: theywanted
to maximiseinput efficiency, exactly as Boseruphad said. But the relative
merits of the localisedtactics Boseryp descibed might be dwarfed by the
efficiency of subsidieghatwould transferthe coststo outsidethelocal system.
As this happensthe Boserupianmodel of independentagriculturd decsion-
making base on local energeticsbecomesncreasingly irrelevantbecausat
ignoresthe subsidisersthat may becomecentral componerg in agricultural
production.Quantity, quality, andreliability of inputsincreasindy becomesa
function of the farmer’s political relationshipto subsidisersWhat the farmer
canandwill investundervarious conditionsmay be overshadowedy what
subsidiserganandwill invest,andby whateachfarmeris ableto claim out of
that investment.The American agricultural sector,which recaved over $24
billion in subsidyin 1999 (three yearsafter a ‘free-maket’ reform!), is an
extremeexanple, but recentdecadesave broughtmany casesof devebping
world farmers boosting production through externalisinginput costs while
acceptingpolitical dependenciegMany would argte that this is the central
legacyof the greenrevolutionin India.)

As the world turns its attention to the possibility of a profound
transformatiorof world agriculturethroughgeneticengineeriig, thesepolitical
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factors beyond the realm of Boserup (and beyond the realm of western
agronomiccalculationsfor thatmatter)arecrucial. It is imperative thatwe not
envision genetically modfied crops merely as fortuitous new points on an
intensificationslope,offering greatetryield andlower pesticidebills for asmall
donationto the coffers of Monsantoor Novartis. Harvestingthe fruits from
geneticslaboratories half a world away may require deep changs in the
political andeconome contextof the farmer,andit is in this — decidedlynon-
Boserupian- direction that someof our mostpressingresearctshouldlead.

FINAL COMMENT

In 1984, Brookfield concluded his insightful rethinking of intensification
theoryby noting that no final answerswvere available,but that we were better
aiming oursdves towards ‘a general theoly of innovation/ntensification’
(1984: 39). Have we progressedowardssich a theory?

If onewished,a casecould probablybe madethat we havenot. In fact, asl
wasrevisingthis essayfor publication,the latestattackon Boserup’s1965book
appearedn Current Anthropology suggestingan alternativemodelwhich most
of the commentatorgoundto be no stepforward at all (Leach,1999).Yet even
aspartof thefield remainsstuckonthe cornersof the squarechicken,thetruthis
thatmuchof it hasmovedfar beyond.On that article, Patrick Kirch (himselfa
leading contributor to the ‘beyond Boserup’ literature) commented that
‘Boserup’s important 1965 monograph occupies a rightful place in the
intellectual history of economic anthropology,but surely no scholar today
would hold to its unilinear scheme...” (Kirch, 1999:328). | certainly concur.
We areindeedcloserto a generaltheory of agriculturalchange.

NOTES

1 However,Boserup’sinsistencethat her model diametrically opposesMalthusis partly a
matter of rhetoricalspin. One of the fruitful areasof theory developmenthasconcerned
Boserup-Malthusynthesesalthoughtheseare discussednly fleetingly in this essay.

2 RecentexamplesncludeKalipeni (1994),Morrison (1996),Guyer(1997),Erickson(n.d.),
andLeach(1999).SeeStoneandDownum(1999)for anevaluationof the major criticisms
of the Boserupmodel.

3 Inspiredno doubtby JohnHarte’'s Considera SphericalCow (Harte, 1985).

4 My fellow anthropologistsshow a fondness for critiquing the original model’s
simplifications, as if there had not been decadesof subsequentnalysis.Geographers
seemmore comfortablewith the use of generalmodelsand the needfor simplifying
assumptions.Consider von Thiinen’s (1966 [1826]) renowned model of the spatial
organisatiorof land use.In that work, the simplifying assumptionsre so importantasto
havegiventhebookits title ThelsolatedState andW. B. Morganlaterconcludedhatvon
Thinen’s true geniuslay in the use of assumptionsn a ‘partial equilibrium analysis’
(Morgan, 1973:301).

5 Steward’s(1955) problematicconceptof ‘cultural core,’ referringto eachculture’ssetof
principal institutions for production and protection, was a cornerstonein his cultural
ecology.Althoughmanygeographerdefinethemselvessculturalecologists Stewardhas
beenmuch more of a point of referencein anthropology Geographersften write on the
sametopics without evenciting Steward,andin generalthe work doesnot suffer for the
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omission(for example Jordanand Kaups,1989). Stewardhimself said that his approach
wasmore of a researctstrategythana developedheory,and smallholdersbearthis out.

6 Mao’sdisruptionof smallholdefarmingwasactuallymuchgreaterthanNettingdescribes,
andtheresultsmoredevastatinglt is now clearthat Chinesepeasantsverevictims of the
largestknown massstarvation:30—70million deathsduringMao’s GreatLeapForwardin
1958-60(Ashtonetal., 1984).1t wasno Malthusiandisastertherehadbeenno population
surge,and Chinesepeasant$iad a clear historic capability of feedingthemselvesat such
densities. A better explanation of the astonishingdeath toll is that Mao’s policies
interdictedvirtually all of the centralfeaturesof the smallholderhouseholdjncluding the
eliminationof storedgrains,disruptionof householdabourmanagemengndconfiscation
of private property. Indeed Mao explicitly set out to nullify the householdunit of
production,which he regardedas a feudal form that wasresponsibldor having ‘plunged
the peasanténto perpetualpoverty’ (Becker,1996:51). This wasin additionto replacing
the fine-tunedcultivation tacticsthat were the hallmark of intensiveagriculture.

7 In this discussion amdrawingon researctby RobertNetting, andresearcthy myselfin
collaborationwith Netting and M. Priscilla Stone.

8 Asamuis a pseudonynfor a locality in the samegeneralareaasthe Kofyar Core Area.

9 Boserupherselfdoesnot actuallyusetheseterms,but this statements neverthelesgueto
the thrustof her analysis.

10 Examplesof empiricalsupportincludecross-culturabtatisticalstudieg(Turneretal., 1977,
Brown and Podolefsky,1977); controlledcomparisongLagemann,1977; Netting, 1969);
overviews(Gleaveand White, 1969; Pingali et al., 1987; Netting, 1993); collectionsof
casestudies(Turner et al., 1993; Wiggins, 1995); and historical studies(Hanks, 1972;
Netting, 1981; Huang,1990; Stone,1996).

11 Compareto Brookfield's (1984) schematicof ‘Boserup Series’, Lee’s (1986) ‘Boserup
spaces’Wood's (1998)‘Malthus-Boserupgachet’. Thesemodelsare designedo showthe
relationshipamonagdifferentproductionregimes My schematids designedo showbroad-
scalepatterningin the ecologyof intensification.

12 Some writers, Netting included (1993: 271), use ‘intensification’ for the raising of
productionconcentratiorwhetherit lowersefficiency or not. However,Boserupis clearin
describinga patternof increasedvorkload and increasedoroductivity as occurringwhen
and only whenit is necessitatedby rising population,and| think we must specify this
processto be Boserupianintensification. It is importantto be clear on the Boserupian
processbecausea populartactic has beento define intensification as any increasein
production,andthenusea casewherethe increasedid not lower efficiency to invalidate
the entire Boserupmodel (for exampleErickson,n.d.). The modelis hardly invalid but
neitheris it universal evenwhenits simplifying assumptionsremet,andtherealadvance
would be in specifyingthe conditionsunderwhich it doesand doesnot apply.
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