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A Sceptical Note on the So-Called 'Technical Relations' in Agriculture

Tne Theme:

'lhen certain notions in economics get sanctified by repeated
usage scepticism about their general validity as well as applicability
in particular cases gets thwarted: professional practitioners and the follow-
ers, gaining rapidly in number, understend what it all means and communicate
in an exclusive parlance accepted without questioning. Often some notions,
conceived of as an integral part of a comprehensive rigorous theoretical
structure are divested of their original context, put to empirical tests in
isolation and endowed with an interpretation that had validify only in the

original theoretical frame,

One such notiﬁn which due to its apparent theoretical versatility
and empirical content has gained much favour with research scholars in Agri-
cultural Economics is that of the production finction, as an economists! _
tool for summrrising technological information and deriving !'technical rela-
tions' with important economic-theoretic implications. The uses that the
function has been put té are many, &t the macro level, to test for the exist-
ence of surplus labour by comparing the merginal value product of labour esti-
nsted froﬁ a fitted aggréggte function to the prevailing wage rate; to test
the hypothesis of rational resource allocation ét the farm level by testing
for the equality of the estimated marginai value product of the same input
in differént uses and the equality among the ratios of marginal value produvchs
of differéht inputs to their respeé%ive”priées; to relate productivities of

factors to the size of holding etc., In this note we wish to raise sone



simple questions - some of them old but which nevertheless appeared to
have been ignored and hence veur sepetition - concerming the use of the
production fimction to describe technical relations and to derive economic
theoretical propositions therefrom. We have focused attention particularly
on the issue of 'returns to a factor' and 'returns to scale! that have fie-
quently appeared in a number of empirical studies on Indian agriculture and

have provided the bagsis for inferring theoretical conclusions.

Production function and its different connotations:

Production function as a tool for debicting possibilitiesg of
transforming inputs into ouiputs has, in fact, three distinct connotations,
First it could be viewed as a set of technical processes - a 'book of blue
prints' -~ which the exdsting state of engineering and tecmical knowledgs
offers as feasible. As such theso are physico-tecimical relatiens and to
the extent stated in physical units of various inputs and products are
independent of valuation. Secondly, there are statistically fitted prodwetion
funétions, waichyadopting corwi: statistical procedures, estimate the rela-
tion between inpuils and outnuts in terms of some {formally defined relation,
commonly in the form of n cantinuous function. The relation gives an idea
about the stetistical association that may‘be inferred to wnderlie a sat of

empirical observations on inputs and outputs,

The production function in economic theory should be strictl;
speaking distinguished from both the above notions, £s an economic conceny
it is & logical construct giving the maximum output Y, which can be produccs

by a .given set of inputs (ﬁt')¥h>-~§%}; tids catalogue of possibilities
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defined .,b-v )/;¢)(‘)(,, % 7’9\) is defined over the region for which y 70
'and~4%~}-£h§;xirbh paiuial.derivacife with respect to an input i, is
nonnegative (i.e.‘éﬁ.g;c>). ‘ These are considered to be given independently

i .
of prices and constitute only the 'efficient' combinaotions (i.e. only those
combinations appear on the production function which, to produce the same
outout, involve no more of any onc input without using less of any other(s)
when corpared to the rest of the combirations.) Ideally speaking, like the
engineering blueprinté, these too must be defined without prior lmowledge of

nrices, However:in so far as inpuis and/or outputs are value aggregates and

/
not expressed in technical wits, the function céases to have that indepen-
dence of prices. #lso, while the engincering processes give a listing of
“nouts and outputs, the cconomic production function in its aggregate forn,

' v’

=.s used c3pecially in the macro theories of growth and dis%ribution,'attempts
1o reduce éll input roqudrements to 'primury' factors, commonly 'labour! and
‘capiéal‘. This reduced form of the production function relates not outpus
directly v~ the 'primary factors'. ~liminating the intermediate inputs in the
sroccss. When 'capital' appcars thus as one of the 'primary' factor, it is
stated in terms of value ond this, as we shall sec, raises certain scvere
prevlens Tor the asrginel productivity explanciion of distribution, Also

o be use& in the supply and demond based cxplanations of value and distii-
bubion, the cconomjic production fumection rust satisfy certain propertieg

2.g. the morginal product of any single input must he nonnegative and decline
wilth increesing use of the input, (Also the secomnsl order crgss partial deri-
vatives must be positive, i.e. the marginal product of an input et be

aigher for higher levels of other inputs ).



43 distinct from the statistical production function, the ccondmic
produq'tion function 'gj.vo‘s a ceb 67 oX anbe alt-ema‘tivo._"s from whi.ch the
producer chooses ti]e opti}rlkum: 'techniqx\ze' R -givén his objccfiye function ang
- the prices of inputs and oulpuis The sﬁtistical_production function, on

the other hand, is based o:n"_;g post observations, i.e¢. an.chosen techmiques
alroady in pxﬁc’c;ice. They arc not based, that is, eithor on etperimental
data or on ranglomly genera:tgd'data. " The prqvélont %echniques in use are
themsclves fesulfs of produc-’r,i.on dccisions, This is important to be borne
in_'mind. Turther the statistical production function 'fitted to such obsexva-
‘tions is different from the cconoric produciion function in anofher important
way. I 1s based on certain 'average-‘.-.relation betwe(_;ﬁ input end output, the
'average being defined by the eslimmtion procedure. e‘.g. under regressionel
cztimates the pIodtlétion function is obtained by thojproccduro of '1ecawst squeres
Jims the statisticel funciion dees not give . the sct of the '_most—efficicnt":
tectmiques aéf_ docs tha theoretical production fu-m.‘,t:i.on.‘,7 In fitting tho
Cfamcetion ste.tisticé,lly'it' is pr‘eéumo-:l that certain variations :_n outpuy octur

due to crrors wiile inputs arc accurateiy meagured,

Quite often it wpuid seem tlﬁ:at these thi"cc’ ‘distinct commotationg of
“ochnizal rolations ore confused eo that semetime the economic production
funection statod in terﬁxs of irputs, some of which are value-aggrogates, is
treated as though it consti"!-'-uted'purely piysical relations of an’ engineering
sort, although no cengincering possibj__'[,j,bios a8 are dé:pict'ésd -by_' the economic
fwncetion, ‘ol.gl. cf continuous inputs "_'subs_titﬁbior[l, _'my.roalistioally obtain;
The, statistically fitted function is somotiméla _intéxpre;r,ed a3 though it were

the theoreti;cai fmctién a,n_d ccrtairi properti_es' ‘sti‘pula'tod on the labtter are



ascribed to the former although it may bc evidont that the assumptions
ﬁnder_which'the theorctical relations are obtained are vieclated in the
observed sitwation., This questionable traversing from one notioﬁlto ano-
ther creatcs many anomalies in hypothosié building, testing and interpretingy
the results. We shall be concérned hore with a few such cases pértaining

to treturns to a factor' and ‘'recturns to scala' interproted as !techmical
relations! and certain cconomic theorctical rosults based upbn their use in

agricultural studics.

'Eoturn to scale!: diverse uses of the term.

The texrm 'returns to scale'! itsclf is uscd'wi%h diverse meanings.,
It was originally conceptualiacd (particularly_in tiae 'diminishing retumms!
Zorm) in the context of an éxpansion in output-calling upon the use of
Ineroasing deses of veriablec factors applicd to 2 fixad factor., It was
nresuncd that changes in costs could be conceivnd as functionally rclated. -
Lo chanpes dn the scale of output, In this context increasing returns was
taken to be synonymous with decreasing avorage cests and diminishing returns
with increasing averge costs. The laws of roturns thus conceived providoea
the basis for the supply curve of individuel commodibies and for tho dérivcd
Gemand éurve for 'facprs! of nroduction. Thi.s conctruction of the supply:
curve formed.ar important part of the traditional exﬁlanatibn of value and
distribution. There is another, morc specific, sanse in which the concep’
'rotwmns to seale' is used; viz., to characterise the cxtent of changes in
output following wpon a proportioncl cxpansSion §f all inpuss. -~ Constant
returns to\scale obtain when expéns%on in oulput occurs by a proportionaii’;

frctor cquivalent +te the scalar change in the vector of inputs (in other



with an
words /equal proportionate change in all inputs). When the chsnge in oufput

following upon a uniforrn proporbiciale change in inpuits is loss than (or
more than) proportionate, it is decreasing (inersasing) returns to scale,
This gotion has been brought into discussions of tecimological cconomies

of scale, Thirdly, in some recont- digcussions on Indiar; Agriculture, returns
to scalc has been uso;l in the context of changes in productivity of indivdual
inputs (particuvlarly, laxd) with changcs i\'}:}gcalc of production, the latte#
usuvally denoted by the size of holding. From the point of viaw of theory this

particular use of the tirm is rathor loosc. e shall take up these in seque.

Heturns to 2 variable factor

The notion of rotumms to scale, ospecially in ths form of diminishing
returne te scale was traditionaily associated with the case of the applicas
tior of a variablc factcr to anoth;nj (or n set of ) constant fector(s) hald
at a fixed lovel. Pho notion originated in the elassical case of dimini-
siing retorrs in cultivation whern, as outpud was increasced through cxten-
sive cultivation (by novirg on to inferior quahiics of land') cr through
intansive cultivatipﬁ (by;applyﬂlg larger doses of investment, 'labour and
capital', to the same picee of land), the reil;urns to the successive units
~f investment was presumod te decline., This classic case was irrvokvcd in
rolation to the theory of distributicn, to cxplain rents where 'land' was
taken as 'fixed! for tiw omtire commumity. The relevant producing wit
758 not the individwal produccr but the community at large. ILand asa
rzon-rcproduci’blc asset was considercd physically limited Lo the availa-

A -
ble landG-mass of thoe community.



Genoralization in torms of dimindshing retwrns Yo o factor:

In the subsequant supply and demand theorics of value and distri-
bution this notion howevor was generaliscd to all cases of production (in-
cluding industry) o1l units of procuction (including the individual pro-
ducor ) and to &1l factors of production, The notion of rclative scarcity
and hence fixity in the sense of availability in 'given' amounts of factois,
was made applicable to 'capital' as well »s land, The laws of increasing
and diminishing rotums (in otier words, decreasing and inercasing costs )
provided the basis for the supply curve. Further, a goneraliscé theory of
factor—suﬁstitution was buily up whercby factor-proporvions resnonded %o
Tactor prices and a supply and demand bosced theoxry of diguributicn was con-

structcd.

The idea of substitubion and of 'diminishing roturns to o facter®
v

vas cxtended also in another direction. The cariisr case of diminis?';g_
roturns occurfod in theo czise of apviculture, whoen, as a result of increasin;
nopulation, cultivaticr was oxtonded and thercfore the dirdnishing rcebtums 4o
whe variable factor was clearly duc to increase in oubput, in Tesponse nch
so much to change in prices-as in population., The theory of factor-prepocs-
tvions, bascd on substitution of or.: Ffacter for another, was cxtended to o
case of constent output; wherever a facter, say 'ecanital', was applicd mere
intensively to labowr than beforo, maintoining the same output leved (i,e.
aleng the same isoquant) it was beliocved bthat the ruturn 4e the fector

2 5

Teapital' (or, the marginal productivity of capital) would docline.  The

is, the carlicr theory of returns to geelg was now genernlisod in terms <l

rcturng to a factor varying with changes in factor-proporiicns. Thus the




fornmilation acquirad a gencral feru: whcnevoer Imorc unita of a factor arc
combined with tnc same (fixed ) walty of another te producce nore outout,
with appropriate ruduction units of anothor so as to maintain cutput, its
marginal productivily declincea. In the former case the additional product
duc to the additional undws of tiw facter doclines while in the latter, it
appekred 1n the forn of incronsing marsinal rate of substitutiom, i.e., in-
creasingly rwore units of tho factor would be required to nnintain the sane
level of output as one factey is progrossively substitubed for tho other,

reilected - in the agswwiion of gtrict cenvexity of & typical isoquant,

The notion of narginal productivity apnoars ot beth the nners level

. 4 . |
and micro level, i.c¢,, in the theery of distribution whore the !'factor resands

b
v
i

(wooes, ronts, profits ver widt of the focter) ars sought to Lo cxplained by
vho margipal volue preduct, agtgsuring the coniributisr to output of the
actor concemed and te mxmloin rosoures vhilisaticn by nicro---pruf:‘.u.oing
wiwits, In the letber, foctor ac will ng predquet prices are taken provisisnally
s lgiven' by the market ang rorvds indepcondoent of the preduction ond investe

x"'l‘

ieny doclglons of Zha oorticulor produc.ay cencornad.  The officianey of ro-

3
i3
0

source usc by the produecy o discussod under the vsual pranies of prafit
raximizing bohoviour ond conditiciiz derived foxr the optimex dezree of
resource usc; the cornditicn boing thut 13ho poreducly, sAven pessibilities
off continvous suhsiiltuticn :-L;'n:ng factors, oxterds the use of any warticulor
input to the peint where dte moyginal velus product is oquel te its oricc,
In.boeth these uses; i.o. in oxpleiring faceer ramrds and LCSOUree use,
thes o orize o nunber of logical end othor difficultics, sivhiough of zen

whert different order in the twe cusces. o cinll discuss somc of lLawr in

the following.
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I.2. Returns to a variable factor: is it o technical relation?

The notion of returns to a variable factor is sometimes talked cof

in a purely technical and phyqical sense i.o. indcpendent of valuntion,

in & rigid sctting cf a simulatced oxperiment, The underlying conception
suggested appears to be that of an dngincering onc. A veriable input,
-homegeneous in quality, is applicd successively in uniform doses to an
input or a set of inputs hcld at a fixed lovel to produce a single output
(or a bundlo of outputs of fixed composition), again wmiform in quality.

It is presumed that as the 'doses' of the variable input increcase, sconcr
or lator, the additional product duc to the additional dose doclines,
yielding tho nogatively inclined merginel productivity schedule. This
cenception ideally speaking, is frce of valuation, based as it is on purely
" physical magnitudecs. The morginal productivity schedule is implicitly used
ag such a purely technical relation even whon tix Ivariablo inputt/fixcd
factor/ output is a value-sum of heterogencous clements, This raiscs
problems for the mocre thuory of distribution os well as micro lovel problom

of resource utilisation.

Quite often, excopt wnder highly artificial conditicns of simulated
oxperiments these conditions defining the marginal productivity of a factor
may not be satisficd arpirically. It may not be teclmologically possible
to isolate one input and combine inercasing amounts of it with others held

at a fixed level, to preducce the samc type of output. Morcever such

continuous variations of an isolated inpui.nny'not be tedhnelogically
permissible: the extrence oxample is that of fixed proportions, where the

'marginal product!' of an Incremental wnit of any single input could be zore.
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.In fact such an incrementcl doge of the input ~ay ~lter the nature of

the product or Gestroy the entire preduct cs mey fmppcn in curtain chemic?
precesses,  The ceenonists' way of tolking eccow:t ¢f this has beoen to
visualise substitution, nct among inputc 11\.1 he scme process, bub to con-
ceptunlise a nwaber of 'activitics' producing the samo prom‘ct (with fixed
input proportions) and then to pestulate ccrtain cond'itions lilke 'ndditivity'
oseng processes to indireetly gozzér&to' posgililitice Cor inpub substitution.
If a sufificiently large nurber of such. activitics 1s presupposasd with
additivity property, it is oreswixd, by approprict cembinciien of acti-
vities 'marginal products' could be identificé (a2t lonst in an aporoxinche
sinsc within limits), These ascwipbicns hewerer arc the oconomists! dewige
Lo sj.n}iﬂ_nbo corditions of continuous substiitution through convaniont ~ccwn -

svicns.  Such asswipiions o not at a3l rest wa tichnologicnl farsibilittces

v

Thy Valunticn Preblen

liorecyr, the identificetin of .,- rginnl product iﬁ tho orice=firece
Pyeical cunce 18 nobl wessibla v oon odlth.xr the 'fimed! facter or the 'variable
‘cetor! or vutpud haneen te be vi-lue cgrrogates.  The well ¥noun guestion:
that D.:d. Fobertser raiscd rogarding the Y](.l’g;_l.i!'lg:- ~itributable te 'ho oldir

the fixed {actor constant! whon the uo ...J'I .4 e facter hooverns to be

canital, was vo pese sigailicant oglmL chjzxtionz to the n-vginel »pro-

)

<
\‘\L

dastivity thoory of dingributionlobertson illustitced his case with
vic onuple of men 'd'ir-;"'{_;in{; ui’oh sz_xxdus. Ta erder be fing the o rginal
oraduct of an additional dig Jer (\/ 130 'labonr! 15 qualitaiively the 2ang

Find 05 Lthe othors) o weuld have to be equipped with o sinilsar snedo,
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violating thercby the conditicn of 'amcunt of capitel i,c. whc nunber of

spades, hald constant., O the otheér hand if capitel is to be troated in
terms of value, the sano oxecunt of capit~l (possibly now transform.d inte
inferior spades) must be sproad over all tae diggers, including tho addi-
tional one. This raiscd the question: how docs onc ascortain the cquality

of amncunts of n\.tcrogonoou"lj consti \,utud capita l” Being :L_tsolf a .pr.oduced

1

comnodity, tllc valuc of apital 0o would vary with a chengo ix tho wagd
(or profrb) rote and 1f the purposc of congtructing the m,-.'r'ginal productivj.ty
schodule of canital was to oxplain dio_tribl)tion (wages and profits) in the

e

ceneral equilibriun franc JGI‘k +‘L(,n it wng clear ’rh..‘t the inpos <‘1b1]_1vy of

caguring copital independenily of pricas r,mul(‘_-.-ci'_an't,e o 1ogic:rl difficnl'by'

for such an oxpl-naticen of distributicon.
\ £y

It s not our purpc 5o licre to oit::r inic con”-;rqversi;r; cfl;\hc‘-:mling-'th::,\
theory of distribution. Suffice it to peint out that the variovs u‘ff.‘érts;
by cconoaic thiorists te consbruct a censighopt notosure of capital indopon-
dently of diciribution to. g*n;n ;\, The r\,qU_L._;l\;\, 'norrr..Lly slnpoc?' dml‘L
curve for factorc;'of production, wirticularly capitel (based on fhe dird-
nis lu'fw. narginal productivity argumont: ) orouu at te tho fore o nu va,r of

3

internal contradictions thet have guccesstully clwllonged that thoory.

Whot is of immedinte rolavance te cur diccussicen cencoriilz the ahn-

tlstically fitted and thc cconormic produc%ior. Tunction 128 tae congidcrails
literature thet grow up ng oa:my ag in bhc.- tivirtice around the cucchion
. 'S ~

of validity and acaningluincas oi’ tosting the nypot acsee of prevelones of

corpetitive conditions tozethur wich margingl p*oduc*lp V1ty thieory of wages



on the bosis of fitted preduction Duncticne, The provocation for thess

conlroversics was provided Ly vouglas' Theory of hzes and hig populari-

-sn.tion of the Cbbﬁ-f)ouglac forn of producticn function. There was an
enward rush to usc the stntistically fittod f@ction, using both cross-
scction and tine scrins data to test capirically the nerginal oroductivid yﬂ
thcory of distribution.z" Mony critics forcefully pointed osut the pi;of‘n]_'l.'s:j
in interpreting the statistically fivted function as the funclicn in

|
ccoaorde theory an2 questionud the nwearingfulness ond hliic validity of tests.
The fundonontal objecticens raiscd theie have boon converimtly bypesscd.
This 18 but once exonple of thse cconomie thocrists! labit of igndring
basgic . criticisn wn¢er the nore of pragmeti an 5 or oven more, by
cleverly defending the theory frew its logical flaws by o ssuming away the,

possibilitics of such logical errors through convenicnt axiomatisntion,

novever wroalistic and therelore dovoid of neanming.

)

In t2c studics on Infian Agricidturs, the marginad produC'tiﬁty
achedule hre not heon used to wvlein Glsirdbution (i.c. wages or profi'c,.s,)
ag uueh s Lo discuss fuchor uwtilisation (perticulorly wse of labour) and
tn discuss efficicncy of rescurce wse.  Usuwally in such exorcises, factor
ard proust prices =ro teken ce given and ned atiepiod o bo themselvos
cxprlined., Often, porfect '\crm\_tltlon is z8sumed 3¢ that ticse prices
cre wiiformly given feor.all.prodiecrs; in sone studics, individwl culti-
vators (or grour of culiivators) facc diffcrent priccz.  The forner is
the nore wswel ascumpiion. It iu beliav i tht by couprring the aerginal.
walue pro(iuct of latour te woges, for oxample, ene z2an judge wiothor

or not the particular producing unit is optinally utilising ius labour.
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Sonctimes it is attempted to £ind out whethir, if the equality is not

. . v
naintained on some farms, the viclation is duc to systematics causes and

whether these causcs arc associated with the characteristics of the producing
unit like its belenging to the awll size eotegory cr tenant catogory cote,
Bven in such uses certain difficultics, apart fron the one of valuaticn

referred te above, arisc in iduntifying the marginal nroduct of o factor.

HUe concentiate on labour, ~3 thit hos beon nost discussed in the liternturc.

I.4. 'Iobcur! as a _homegencous catogery:

~

In the espirical studics on Indicn ~griculturc, as eclscwhere, margincl

productivitics of labour ané oti.r j‘.npu':,s a.z not derdvad frem ~otwrl oxpori~

nents of incronging cne input, holding the rost at a constant level but fron
statistically fittéd production functions. The usunl mcthed adopted is to
spceify a producticn function, invelving labour, bulleck labou:c_‘, cest of
cquipment in noncy terms, irxicnticn cost, cte., as inpubs, cach input
taken ag homogenccus anfl cecurately dofined. Drrors arce cxpected to be
assccioted only with outputé an Lio Twicticn fittod to cross secticn dats.
ror the following %]i scussion, wo talke outbut s homogenccus so as to cen-

centrnte on the preblens conceriing 1obour.

Since in agriculture, labour is sprocd over o leng durntion and

constitutes a nuber of seporate nctivitius fellowing scquenticlly, o nurboer
4

~ of problems arisce in treating labour aggregrtively as a homegenesus inpud.
L4

There are various types cof activitics liko weeding, hocing, ploughing,
sowing, intcrculturc, harvesting cte. coci reguiring different Iiind and

intensity of labour. Socme of thuse operaticns roquirc specicliscd shille
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and different kinds of associated oquipnents to carry thoesce out. Also

these activiticss follow in a socuonticl tinme-bound {ashion,

There would be no particular problen of c.égrogating these sceparnteo
labour activitics if thay were perfect substitutes .(which they obviously
o.f- nct) or thcy were nerfoctly complomentary, In the latter case, instond
of simply_e.ddipg up labeur inte ono "uomogcnoous m.gni‘budo,. hboﬁr in difforont
operntions couldbe treated as distinet clemonts ond the unit of labour could
be defined as o corpesitc wnid, =3 o veeter of differont labour-usce in
different opcrations. \;crfoct commionentarity i.o. fixod proportionality
-in ths distribution cf labour over varicus activitics, woulw not pose &

Conreblen; covery 'additienal ardt of 1.1bour’ bedng now treated 2c on oqud ~

(&3

E Y

propertional dnercase in Jabour imput devoted te all the scparcte activi-
tics. Howev-\:f such 2 houristically simple soluticn is not adeptebls for
e reletions ameng varicus cotivities ig noithor cne of substitutebility
nor onc of nerfect eommlemontarity, Thore is scope to vary the relative
cllocaticr of labeur tine a2z arosns the c.c’t‘ivitics. It is pcssible to plongh
the land a multinle times, duem cx shallow; bo x-.v..igc’. lond corefully or

stheorwise; to irrigate a plot o multiple ruwber of times cte.

It may he suggoestel that onciy cne of the soparate actdvitics cowld ho .
trontod as 2 distinet use of labour (Inbour here is analogous to any other
comr.lodity witih miltiple usos Y. Since in ecacih operatisn thore weuld ba o
physical 'limit beyond widclh iv zay net be wortimbile to nub in "10.’-”0.lf‘.bml‘."{‘£
(a2y ploughing), the producer may be surawsed o cilocate the labour 23

ameng diffcrent uecs sc a3 to hovo cowrl mrginel. ralan preductivity in

211 usns.  Thig, Wrn reduces to o stenferd aliocationel nroblal,



15

Some problens crop up coven for such o troatment. In agriculture it is

difficult to distinctly associate centributicn to yield by.particula.r.
operations, Sinco the output cmerges only at the ond of the production
cyclo and for mapy operations there may be no indepcndc-zit,moa@ro oY
value of output, there is o tricky ﬁroblcm of imputing productivity

to scparate oporations, How docs one measure the productivity of sowing
or weoding? Thore could bo an arca-moasurc (c.g. 9o much area weedad or
sown) but tho question thon remains: how to compare intcr-cporation
productivitics without volustion of these 'outputs! ? And, such a cerpa -

rigen would be necoded o 'equalise! merginal productivity in «11 uscs.

~ Purther, labour put in one use, 4 nny affoct tho productivity'-of '
labour put to use B. Botter weeding nnd preporation of soil may add to
the productivity of lobour in scwing or interculture. Houristicelly,
coneidering the varicty of uses to whick lobour cean be put to and ihd
interdependonce .in their offoctivoness (or productivity), ono ray yet
concecive of a produccr taking into account all posaiblo ¢ombin:ticns

of labour uses ond renking the alternotive combintticns according to their

productivity; so that, dopending upon the totul labour constraint he noves

sn to inforiof combinaticons: Honece, thecorctically, one uaey yot have o
dewnward sloping marginal ﬁroductiﬁ.ty schodule, Howgvir it weuld bo '1

much nmore eonplioated construction than the wiuwal ono which ignores the verity

of uses of labour and the possible reallocaticn anng then affecting yiald.

There are furthar complicetions, however, MNet only there oxist
verious 'usas' of 1sbeur but labourers of different catogories may be

involved :md:.fforem‘. oporations. Thus sone oporations roquire skilled
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labour, Some cperctions have been custonarily, sanotines duc to religious
end traditionzl tabses, perferast enly by corlein castes or are restrictod
according to tho sex of the werkers. Soveral suthors hove rusarkoed about
the rather strildng festure of the Indielr situsticn that oven the very sofil
holdings hirc labouxr despitce the fact that thoir own fnmiiy labour remaing
undcrutjlisod.7 The fast fhat lobtour is hired, is sonetimes orreneously
put out as an exomplo of full utilisetion of family labour or to argue thut
the ruling wage rete must bo token as on adequate neasure of the 'opportunity
cost! of fordly labcur, i.e., it is ioplicd that 2t Lhe point where the
small operator engages hired labeur, the marginal productivity cof his
family labtour ought to bo ccwd Lo the woge ra'[:’c.a Such conclusicns impils
. Aymly ..
citly treat a1l lobour as homegancous and/Ehit labour could be substituted
across 'family' and 'hired! categerdes. lovever hiring in of labour may
arisc due to o nunber of attunticne which arce compoetiblo with nonfall ubi=
lizatian of family labour; nor dous such hiringin validate the !'cqualizing
of marginal productivitics of bired and family lovour. Part of the Ton sont
way indeed small forncrs iy hive iaboir noy be tile heberggenelty of labour
ariging cut of the spc.cificity of ceriain opornticns restricted te only
certain categorice of workers, wiv, therzfare, nexd o be jirced. Other
rcasens ror hiring lobeur nny wlso be thought of: cuch «s izb\'.; pacity of
cortein cqtﬁpma‘.t (Like bullacks or tronssort) which poy nocessitate hiving
of the complomeniary lobour tesuther witic the squinent.  In boller-wago
poriods, the soall cﬁltivat<\r My hire mnscif ocad for oo hagrer unge of
Jonger periods while hiring in labowr ot a iowey wage wr bricfer poz‘:i.ods,._;
The crux of the matter is tont labeur irvslred in ¢ifforent opurnticns roy
not be substitutable mnd hire of lobaur my be influerced by o nuwber of

cther (i.c, apart from wagss) ccencric ~nd amecenomic facters,
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I.5. Tinc - sprogd of Iabour Use:

fnother faot.or thot complicates o.gg{regation of. labour is its proad
over time. Bren if labour wore not operation-irise h‘ctcrngon.oous ’r;he tiLe
dimonsion would croate prob'lc.uns on 1ta oum. | The cultivating houschold
operates under varying constroints in different poriods '.qhic}i"affccts its
deployment of labeur, ‘Again, if therc were perfect conplo:mon%arit;f anong
labour uses over time, wo cc-i]id 6pcfato wvith a voctor givinf: tino-distri-
bution of labcur, a 'unitl"of labour! i.ts.clf‘ being ‘dofined in suéh vectorial
toerns. Under such a’ civeumstance, the constraints dotoymining the labour -
use in thc most crucial and stringeut period (viz. harvesting period) would
set the scale for fixing -‘bhml@él of lp.Bou.f jL_xSo in 011 other per'iods.10
llowover no such strict co:;plemcn,tarity gﬁrwﬂilfs ond within 1imits {herc is
floxibility in varying rolwtive labour use over differont periods. On the
. other hand', 't_jlc labour— use in 6if£crcnt perieds is ned ther roerfoclly
Subst.i'tutable ﬁor to'tally indc’zpondo_nt. If it were perfectly aubstituteble
~ggrogation cf labour is p.ossiblo T&hj.:l.o if it were indepondent ogein pericd's
lebour usc could hove been u.ac.ciﬁs '1 diffcerent. lahowr inp'ut‘ l-ritﬁ agricul-
turgl activitics :.\pprr,,pri;\tcly poriodiged., Mo hﬁvu elsowhore” discusscd
in greater detail how the cmployment on‘i farm and off farm (i.o. worlding
on ona's cwn farm and hir:ing cut ~ne's lanur) arc ﬁo,t ontir.'ely indenendent
chloioes @d how thc level nnd nature of fixmluctivitjr in'toraC"bG with :'t-'huA
-timo-Spcc'ific 'a.\.m.ilability' of mplcymont cutside. Sdwilarly “the .statas
of tho cultivatinﬁ housolmid'-isigr;ificz‘.ntly dctermines how far it can oxor-
cise free dccisipns in labour-usc. & tonant, pn;ticula;‘ly Lhe petty cne,
iz often éoxzu@i'btlod to rondqx'ixlg wnpaid '.31-'uxj1dorphid' labecur services to his

. ' : 2
landlord during specific periods when he is net free to werk on his own farmm. 1
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thus by aggregoting labour over periods, the time-spocificity of such
constraints cannot be taken inte acceunt.

In ghort, the rether simplistic viow of treoting lobour cs homo-
gonoous‘ and aggregating cver cperations and time-porioda to derive a single
marginel productivity schodule ignores scae important fnctors that affost

lebour-usc ond the schodule lases its analyticel moaningfulnoss. |

Holding other inputs constant

As alroady menticned, it is not very cleor os te wint onc peans b)s
holding other inputs constant. & problem concerning valuztion of the fixed:
feetor, when it :_E.s of hotcregoneous c’or:rg,osiitio'ri ,,11--).5 alrondy boeon rei‘e'iftﬁé,d;
to. Even if the valu‘:bir;n preblen (inpertant’ -f_‘c,i" the critique of 'd,ié%;r,,i—
bution theory) were sct aside, it is -till cvident oot p-arallcl to the
varioty of uscs of labour in differont operzticns is vhe vericty of acean-
panying instruments and cocperant mputs 4 Aiffovont type of distribution
¢f labeur would imply dificrent t pes and quantitice of c\i~—c;pém’6i11g inoyts
In fact in =any of the studics, csbtimsting mrrginal preducts baged on thﬁ
statistical producticn function, it hes bcug found *hot there is a 2losbe

13

agsociation bectween lnbour and sosc oth r innubs, c.o., Dullock labour.

- To the extent that there iz a high degrec of guch on nssociction avong

labour and other inputs, tho narginal productivity of any cne single :anzt

can not S'tﬁctly be isolated, If the producticn function, in its Bpe_cifiv-

cotion, drops ‘onc of the inputs so related te lebeur, thu cotimrted mrginal
: :

productivity of labour would cverveluo labour's combributicn, &
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Tosting officicney of Resource illocaticn on the Basis of o Stetistically
Pitted Function:

So far, we have briefly indicoted the difficultiss involved in

treating labour as a homogeneous input and in seperating out the contri-
-.__________.‘___-

bution to product rohderod by cxclusive veriations in the labour input.

Thesce arc probloms confronting thoe éonstruction of mrrginal productivity
achcdule, However, oven i such o schedule could not be diroctly constrﬁctgd,
Jit nay be indirectly cstimetod from statistically fitted funections. Cortadn
frosh preblems ariso when it is gttemﬁtud to dorivo-thoofotical propositicng,
from the sta¥istically fitted production function %roating it as if it were

the production funiction cf eccononic thecry.

4n exercise frequently undertaken in rocont studies cn Indizn agri-
culture involves cstimoting murginal value products from fitted productinn
functions and comparing thom with fachor prices te test whother the inputs
are wtilised efficicently or not 15 Effici £ iaput i3 'w'”l'ud.-v:1

S o ifficiency of diuput use is adjudged

by testing for cquality of margirel value product of the same input in
different waes and for cquaiity creng ratios of marginal volue procucte of
R AN . . 16 : .
individual inputs to their rcspective pricoes, In most oxercisces not
only the cross-scction data ig utilisca but it is also presuncd that cropoti-
tive conditicns prevoil atd all the preducing wits arc focing the sanc
technology and nrices. This invelvcs a contradiction in itsclf, Tor, i
crogs sceticn data gives the tecimigues whica arc in practice, i.e. alrend”
choson by the various producing wnits on tholbasis of cconcnic data
confronting thon, DBy statistically fitting a producticn fumctien theo
different obscrved techiniques ars trented aos though they wore devicting

- foasiblo techmiques (ex ante possibilitics) on 2 single preduction functis),
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their dovinticrna frem the Fitted function baing assuned as r’w Lo oTTOYS,.
How the competitive assunpticn of 013 the wretucing wi s mexiizing pro-
fits and confr:nting wifcrn teehnelogy - nd nrices alkvld, in thory, y'l.eldl
orly ona tochnigue as cpitizun.,  Therofere in order to judgze wnothor thore is
in aetwel praetice, officicacy in roscurece uwse, bhe cenco:t of on 'avorago!
farm has te Do invreduc.d, ond tests to be earricd out whoether'the rossvre
use on guch o fara satisfics the cfficimey conditions neatisned tbhove. In
using the stotistically fitted funeticn in the place »£ tho ti'iocrc.ftie;:ll onoy
ragtie medificttiona ontor ol twe nodnts: in proswring that “ho obsorvid

Toenniques are oll on thoe saie production Sunetion and soc ndly, that en

avorege! fron 'represonting' 2ll the acturl obsorvntions car bo oeoningfiily

“efiinod,  Inothe firet, podnbs.on Bhe statdeoticc’ly Lfitted fumeticon aro

rokon as distiret, thocrebienldly estiroted tochmicucs wlkile the actunl cbsord

vatlicns contain an error ¢yt o Clotrivtion ia postuletzd), In

suggosting th:‘.t the wbserved tockmiguer son he oonednpgfudly ropresoued U

L
v

ringle averrge techinivue, it iz ~resmmed, qm o the othwy hand, that ko wbser

' s : : GEEWN - e g Vyem i  srapreds myas b0 - - e 3 3
seclmiszgque doviare £rea vis Lveinge, et systoviiienlly budk oxain due b

errer3d, s, wmther incagrunsus, sstwmticne are thus dnwelved. TFirs

thnt G cbserved points can be, within reurmekle linits «f orrer, treotod

n3 o adstinet points yiclding the wsineted producticn foncticn - tuo polris
nust be 'diastinct' oncugh te y'_;_-'t.ld. the functirn,  feccadly, wat they eon
he, again within ro’mr,m"u:)_c, lindts «f orror, ~deo trabol 2F ropres.ntoed
o oq gingle point, their dsviniions fren the single point considercd as
cue bo statdstieally ourcdsaible crrerz.  In o opudibor of ~tudis, :1.-'1'??1,)1‘:_-

ougles fuaction is fitted ~2nd the aprginel value produchs sstimbod at the
. L :

2d
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geometric mean. That such a procedure is statistically questionable has
been pointed ou’ by 4. Rudra in his foreafil critique of the allocative
efficiency .exercises where he raises a nunber of other related issues ag

well‘19

Theoretical Interoretations on the basis of the fitted function:

A ?pmber of thecretical is
of the fitted production funct:
7alue produbts of fécto;s to thalr prices, Rudra, in.the'paper referred
_tg above, peints out gowzthe notion of the ’aveﬁaje' farm ﬁsed to estimate” v/
aarginal value products could lead to highly misleading fesults:. For exarnle,
every cultiveting hoﬁsehold may in&ividuaily fail to satisfy the condition \
of aliocative'efficiency‘and(yet, the averaging progedure (the marginal value

products estimated =t the geomat¥ic mean) vuy rot refute such an allocative

efficiency hynothesis, A similar eriticizi vy be roisad against the intoer-

o

-

- pretation of results cbuainad o&er successive years, G.K.Sqiﬁi 0 finds a
situation in vxich the ratio of merginal value nrsduct of.laboﬁr éstima#ud
aththe.geometric mean te wage significantly eixceeded unity in one yexzr ard
a fall in the ratio followed in the successive year, This he interprets us
a move towafds gresteY rationality.df resource allbcation by thp producers,
.It nay be pointed out that given the initial 3istribution of these roatica
over the indiviaual cultivating houSeholdé, even:if eaébﬁ(dr & significant
ma jority of them) had méved in a direétion contrary to whnat allbcative
effieiency principle requiraq in their iniividﬁal czges, one coui@ vet

obtain, on an average, an apparent nove in the right direction.
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Doubtg @gbout the approuch

Apart from the conceptunl and gtatlstlcal d:.fflcul 1es it is
doubtful whether this approach to udy rtionality of rosource allloca‘b{on
can be at all mezningful in the Indman cortext Tn statlng the oauah‘ht/
of marginal value pmdhct of a factor and its prlce &8s 8. condition for
efficlency, it is assuned that the vrice rei‘le'c"ss the -*'séarcity value! o£

;

the resource tc tiic economy cs vwoll 8s to the :individw,l‘ _.-oul-ti*rdtiqg housw -
10ld, Jow, ify, in fact, diffcrent cu_l[-,ive..t'ing houSeho’l_d:s_'areA observed to
adopt different }:let.:'.lOC‘iS of productien. and ‘the 'aversge' '- f__arm appearsj to ve!
a mytn, it is evidently not an accidental D.lbromenbn T.o bo attributed to

errors! or deviations but due to some s«;sL,en.at.Lcally operatlnrf factors,

The diflerent cultiveting ho‘_iseholds.x»r:.th their 'diverco resource pogition
#nd their verying econoric sltatus arising: thefef I‘(.‘;;‘.'l i‘épe Vory different
Iiind and renze of choices or the mazhel, toreover the_im_rl;.e'-';s 111 our
r.ovarian oconony cah be, by no méans, chamctcriZed"&é t‘;f:férding equal,
enéd uniform ovportwnity to all. FHeither are prlces' the only hasis of

o - 21

transactions nor the participants equally free to rale choices. Eloowhqre
we have noted how the resowrce vosition of secti‘{)ﬁs of péagzln'trj affects
tnelr markct involvenent, and how, in turn, the pceuliar characterigiics:
of markyt forns and rarket involvements pizht cqnstrﬁin production and invest
ment cuoices., Jncm*" such conditions factor and qroauct prices ploy a vax;’fing
role for differont. sgctions of:p_easants “nd are only one elerient in the pwg‘

cess of .decision—aaking.
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1T

' Rgﬁms tg Scale as Ebmoge;;eity Oondj,‘tlon <m t}_xg Pmd];ct;og F‘xmgj,;‘,dn

_ Returns to soale s we noted earl:ler, has been used also to characterise
___.’t,he scale of t.he change :Ln output dua to proport:.onal mqqe,nsmp of :mputs.
In fact it is in this usqge that the term is now mre common.ly uaed That
| is, 1f the thebretlca.l funct:.on is f( 'x.. "g} = Y ve. nobe tha value
_.gOfMﬁif(Ax ,\x. ):)& )( Ifm-.-.1,l1 e outpnt changea eam,ctly
. eqm;l to thu war cha.nga 1h. the veo-tor of inlmts (or, the fmcsim n
’ lmear homogeneous) f,hen conste:m rc‘bwms to\soale ob';:a:i.n If 'ﬂ.?l §0r
M(.I) then 1ncreasm.g (decreasn.ng) retu:ms to scele obtnin It mqp‘t f:q
. notsd that, the propo 51t3.on relatos to thc expansion path of outpuﬁ acrow
I:.soquts whi.’!.e thb shape of the :xsoque.nt 1s determlned by the fmc’eiou

: )l a_‘f('_’lc ; ,lz- ,‘ ' bf"t) l‘t?Self.l

A common t'hooretical error,is to treat ‘-cOnstant"c‘.os'ts‘- and 'cbnst-ant-
retums' :LJ} \,he a.bovo ‘sengo as 1dont1cal and as mutm];ly mp}a,ceable tbms.'
! Cons‘tant retu.ms‘ :mely conS‘ba.nt oosts prevz.ded aﬂl Mput and product
_fpr:.ces rema:.n mvanant whien thoro is a cha.n in the. sc&le of opemtion.
Th:La is t.heoretlcally the case wn,th regard to the mdindml produoér in a
co.npetltlve ma.rket 1o whom all omces are given - 1ndepqndentlv of h:.s oun.
oroductlon p]ans. On the othar hand constan't costs (1n Ahe sense oi‘ con=

stant avemge oosts oL product:.on with changing: output ) may. pt("ENall evon-

if i.he productlon funcﬁ.on ;t.s not linear homoponeous

'

Ideally Spe&kmg t‘.he lwpothes:.s of retuims to acale (eons-oant
iﬁ:crgasm& or daereaéng},shpuld be tdsted out under: oonda;‘blona of a.
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nroducing wnit actually exrandine all ite iimuts proporitionately and

the effacte en ovhau noted;

impubs and output heing individually

homogercous end acourate

) vcz‘ri@.‘ii@ﬂs Lo ba ideally
obsorved would call for controlled aperiinents,  lowever the enginesring
procenses may just ruls oul suca nossibilivics of proportional ogansion
either as belny physically imminvsible or because the nature of the preduct

ibselt alters with suach chienecs,

Given the probability of such cx"f.criz',1cz':i',;“,=.tion the: naval nrocedurd
hasg beer Lo wie eross-gectional dita, feve too, i1 ds highly iiprebable
that ddforent producing: wilts wadld in faot b cvoerved to uce the sasd
inpult combiraticss, albelt opsrating at diffcerent scates,  Therefore +he
wrocedure adeptot Lo Yo it o wvatisiicel wretducticr funciion, usuvelly the

A

) o } . . LK n .

crie chosen beint of ihe SabL-Vouglie varicty, Y= A% 4 ¢ and fo test
. : "

Loe fitted productior functien for linenr hwomogwnocity. cxaz of the

Cobb-Douzlrs Tunction, tho Hyseblwsin to b tashed is whobtiwr the sumof

the snonential neranieher, S , &1 Smntod 3iflars .31("‘(1 fcantly fron
1 t

unity, Testing nuch a hypotliesis in veiabicn fe eases drawn fren Indisf

agriculiure, some authors hrve frrived at the sonclusion that ons ey not

be far wrowy 1ixn chers cterising vhe yrodactien fvnetdon oo being 1incar

=om

hermogeneous.,

Trere L however oweiniimdng reads which: the avthors dcrivey
having asscited thet the Dithed roduction Mwmction i Uobb-Covglas of
the linear houosencous forn, Indencrdently by Sitting & rogressiondl

. s . . . s s _
relation on the sime cross-sockion dale batweon yicld por acre (il.e. 0TC

duetivity of lond) wrd size o8 holding they ohlain statistically wit they



cldaim as an evidence for an inversec ralation between the two 24 They
argue that this finding is consigient with the fact that the fitted pro-

h o«
duction fumctior Q-Ax, |~,(_°[2’, 3 " is linear homopeneous (i.e. 1ot
1 e o

significantly diffeérent from wnity). (Tor, 1t is clear that EZ, - - _)’
){

p S

5
and since -G <% ‘< 1, the morginal product of any input is less then its!

average nroduct, d casc therefore pointing to dimiﬁshing returns to a
factor as a logical result). In thus ‘clubbing together their statistical
».résult regarding the inverse relation basecd on the regfession exercise with
the logicol result drawn from tiic linear homogencity property there appears
to be an inconsistency, which we :’.zotc in the following, It illustratos tic

norc seneral po:Lnt'wo have ¢ 1ready made rcn‘arﬂ ing the fitted functlon.

.

While the m‘oduction funection is cstimated from cross-section data,
conmpetitive Con(lLtlonS are also assumed viz. all producing unlts face a

corunon technology, the same input and proauct prices, unif ornly free

aceess  to markets. If indecd the 'observed! technclogy is linear homogenao.i:.

~and if
thero vould be 4 single input cceibinavion which is opbimum/inputs arc varia-

ble for all producing units,os would be the case under perfect competition,
the sizc of .oporétion (or secale of output) of any producing tnit iélindot.e-r_
minate, If we take the initial size of holding as the scale-fixing factor
then all the px“oduéiné units wowld heve, a]_‘Lowing‘ for statistically per-
misgible errors, ‘thc- same input proporiions, the level of which would‘be
appropriately adjusted to the size of the. holding., In other words, ellcuizn~

for statistical SITOTS, the input propor tions on different producing uni®

must not deviate systcmatico.lly or significantly and tie eiv,cf‘rage productivi'i;;-'

of inputs would be expected to be (approxinately) wriforn on 11 forms.




Therefore to relate average procuctivity of any pavticular input to the:

size of nolding over the saic crosi—secticn duta and read into the estimated

Pty

function a systemotic inverse rclation eppears to be incongistent, If the.
averaye irouh mroducltivitizs dovicte enong ferms vhoy would be, accordind to

the linexr hosogeneity 'vrothesis and deriect corpetition, dwe to errordwiic

camot: then Lo systemitizally ol Aod te ths size of holdinz,  (widch hgf!

the scele-deberiining factor )., Bab the 'inverse relation' sreeiscly coes
that. A rosult boood vnon the theoresicel preducticn fimction szens to have
bren here earried over o Ui S"&:‘:'Ei&tif}a]_ly fitted one. By arsuing that the
observed dnta soneroted undey ooiraetitive conditions SUPPOIT ccnst;mt ToTUInNSg
to scrle, it in baine suggested Yhath b obscrved _ﬁoint,s 1ie along the some
exnergion pati ohdle thn theorelical sreposition ecencorning the inverse relae-
tion relatos te movanents along 2 ioquanis, The Some obscervations cannot
e, nbothe Sone ting, txostoed s 3 bhcy were lying oh the cxpansion path

and cubtting across i,

Fupbiior in-some studdes it 1s oboorved thot while the Jebb-Jouzlas
- v
nroducticn fimction £ittel o thy totel crep production hus oxponents whodd
s 1g net simificontly dilveront from by, o shwilar finetion vhen
fitted to individunl crops zives the sum of sstimnted oxponenis 51g1“ ificantly

o)

-

9

5 thon unity (hease intaeryreted s inCicating provalence of dindnishing

roturna Lo gerlo) aud dn now. otteT casel gredtor than weity (honce tho
e 25

technolesy oeribad inerceine: retums to sealo™ ). 7€ therefore there

are cyopwine difforances thion, legicslly sponkiny, the 'technology' connolll

Lo Giscribad® as cno of constant roetums to scoloe. lather, one has to
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oxplo¥e the ;'ea_éons to oxplam cropping pattims whi.ch throw w such-a
i‘esult in the aggregate. We shall 'havo_occasion to roturn to this in thc'-:'

- followi'ng séction.

ITT

'Ftctums to scc:lc' in some recent discﬁssions of Indjan agricultur:
has been usod in a r&thor loosc sonsec: to, denoto the” ‘rolntlonshif) botween
yield pox acré (i.e. productlv:Lt’v of land J and the size of hold:.ng. In

so doing, first, ‘returns' are 1dent1f10d 1nth gross productlnty of 1ond

which is only oﬁ of t_ho swoml inputg. Secondly ‘scilo' is represcnted
“by the.slzo of holding. Both arc partidular usages. Scale, it hes been
suggested, may altematively be represented by “the val‘ue of ;j;"oss oﬁtpu‘f,
of the size of groifsé 'i-nvest.m-\mdb,or‘x' the farm, To tho axtent t}mt-:bhé oCu~,
nomic s{:féngth of Aho cultivating’ houso'ho.'tl-.d is botber moasured by tl‘xeli!'_.ca‘.Y
indices, thoy aey be merc ;ui't:blo‘ indicdtors of Bc:alc.26 Ct Qolu;fse; .'th‘o_,
:i.mpoz;tangc of Shoosing the volve of srass Qutaut mthcr Etl‘w'an tho size of
holding to mcasu_x"e- soale would 2 ise whon these two indica.tdrls are not -

closoly corrolated, they are, cither could be used.

A proposition that attrocted éOnsiderable notice, fo]il,ovfin_g the
publi.cation of farm mancgeicnt dota, is the so-CaiJ'.od\ m*r-gzrsc rolation
botween yiold per acro and size oi‘ holdx.ng A mumbor of stafistical
st‘udles carried, out rochsslonal flts on cross-section dete on holdings
and’ while tho.stat:.stlcal- results were, not erntirely conclusive, a nur:ber

" of thom did not refute such a hypoﬂlpsiﬁ.%7
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This finding was variocusly interpreted: some concluded that the

trelative sugcriority! of smll.r holdinzs could be adduced as a dinset

”

support to land reform rcasurcs witich were zxpected to lead vo distribu -
tion of land into smoller noldings. Jome interpreting the rgsult o

showing absencce of cconoies of scelc talked of the sreator productive

oI
v/

notuntiality of !'peasant' ivams. An adeqanto qqolanaﬁ.on of the 'inverse

relation' (if indeed it is & stadic .and reliable one) is important not only

.

for policy formdatich but also for ascezsing ths {uture »ossibilitidag

1

lMuch denends woon whotiicr e productivity difforentials are a chamehoristics
tnat could nersist, with the gmell forms proving te be mere officiunt once

or wactiier thcir relntive advantic 10515 on a spochJ.c ecnjwicture subjoct

to cianze, , vhotnsyd it igwere of & static rafloction af thce cccnonde

vulherability rotiher then productive officicncey of the sall cultivhtos

. . ..30 s . ’ ' .
Hsawiere” e huve discussad in sreatoxr detail the albtometirs

3

hypotheses thid havo boon advonesd, nainly in teras of tho owlitative
supsriority of lond and Jobour, “dahor dnteruity of culiivetion involving

greater labour wic per sero ond the sroator proportion of hish value cxons
on smallcr famns. e have noted thore thot nodbh o the quuiiiative dilfer-

ences in lond nex in Ilobour provide on sdoquate axplenttion for tho inverse

e

roldtion. Ih i signii‘ic.%n.n‘g bo ot tlict wien Sho Jiold no sovs is raleted
to the size of holding in tihe exse »f Individmnl creps mo oyotonavic OF
Y L
-~ :

. . ) 31, .
consistent relation obtains. Jlso waen the viceld per mere in the aggre -

ate 18 rolrited to tha Sross oy cullivatoe intier +hon e, 3izo of bl_—

-,
(%]
-

N . ) " \ . - N . "
ding (vhich meaguie net! area ), tne ' inverse omt:_o 1 wenlieng oo

32 ) . RETEE
sic.rably,” Coth indGicnte St Bhe defferenses in volue produstivitg
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per net acre over farm sizes may be arising duc to differcnces in

intensity of cropping and croppir,; patterns,

The former, naxtael;,r; the highcr intensity of cropping involving
application of larger amounts of labour to land on smaller hdldings h&s
roceived prominon{') attention in the litorature. The grecater degrec of -
labour use on smller farnms has buen explaincd variously. Onc of the
ecarliest cxplanation of 801-133 was coudhed in torms of & _dwl systom'of
fg.rm:mg, ohO smaller noasart i‘ams bo:mt; rn cn fanily bo.s:.s rmximizing
output and hence using labour upto the pcmt where its rarginal productivity
is almost zoro while the larger holdings, organiied capitalistically, and
noscinizing prci"i L8, oquatm; the aarginal product of hired labour to wapc
and hcnee apblying ruch less labour to land. 4 rore gchznofall'fonml@.tion

. /}
has been suggested among oth-:,rs by Son,?’*

in fterms of the notion of mrrgincl
supply price of labour being different in the case of ferily and hired labourd
4 ruuber of factors the most promincent of which arc tho mcert'n_nty and
dearth of employment epportunity : :rzd proference of work.rs for éto.;,'ing én

their own form, according to thig oxplonation, leed to the marginal sunply

price of family labour beoing gencrally lower tian that of hired labour.

It is important howcv-or to know as tc whother the overoxtended oppli~
cation of labour on the simll farms arises due to the positive factor of
preference or sinply bocause of lack,of CﬂplOJ"JOXIu opportu:utlco. ’.-J!;ile

__'t‘lo former is a factor in fovour of sclf-cultivation, supporting the imagzc
v/ of tho 'proud a’nd sclf-rcliant! poasant, the latter reflects the compulsion -
of ccononic neces'sity. It appears that tho latter is a more significant

factor. Moreovoer, the overaxtonded uso of labour on small farmms, it is
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cvadont Lrom a muwber of studics, ariscs due to the pressure of raising

as muck of sibaigionce on tliz iiny nlot of 1rnd accossible to the.culti -
' 35

vating houschold. In studdizs of toenzney,”” for exarmle, we hhvmno‘te%

thot the biggor londlords Limscd out thudir lend in smaller wits precfecly

in orxder to incrcase explo:i.tation cf hoe tenant fas ‘:Ll v vhich is thordhy

conpcllied to nroduce the neximun \10'"1u1k. on the \31'1] leasad in plot,

’)6 :
o have clsawiere” S susgested thrt the roetor proportion of high

valuo-yiclding crops producad on metty heldings, leading to the high value
productivity of lzhd, mey aleo roflest “hw: poculicr .conomic status afid
market in olvemmni of thce pebty neasontry.  ‘The (comaude coumnlsion of

raising as largc o gross inconc as possible on tho' uzw holdiny mry induce

The sall nepscensry RO ovor—cxi;cnd its debour use ond '\'Lso adopt the high

FTo%s valuc-yl: o rTRYANT POLLOYY, neidontallr, theso % are als

FT valuc-yizlding crrppins patitern,  Ineiduntallsr, thesco crops arc also

labouvr iatongive, veeuviring Liotlo ¢f adoitiopnl cepltal imvostuonb buti

sore of drouleting copital,

- intengity of cultivotion of land is not so

, . . ~ . ~ - 2
nuch due te sunorier tochnimues i{:';lCl/,(_:I nubtar quelity of 1ond or labeur]
input ond/or v nogitive preforonce for or lmterast in suif-culiiation

but due to ceonoibe giringacey, The jgrowth inplice ‘f:.cmu o the pitwetion
are drastically difforent, “ho o ,_111 formg ey ol e noceeserily
tofficiont' in texms of thedr cop city o conerate 1-".'.w.J'anc notanuink
Jor gom thdadr 'supcriority' be considersd cg necosssrily o long tern

5 '1' - T by '-I‘ st A A o L 5, a.')v‘.t" f 4-% I’u:: 3. ‘!‘I"\.
pheneiiciicn . o ascribe tlhwsddors te the "iwverce rolstion' she cherseder.

of "ruturns te secla' and conclude thao thory zre tochinolorical di 3ECONO. ues

of scale would be crroncous. What is neticud is not o wwch o fechmoldgiczl
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phenorienon a8 an outcomo of oor'tw_n property relations. In fact, in

later studles on farn pI‘()dllCthltJ wors attent:u.on is boing paid to the
v

4

aro ‘oemntcd pr self-cultivated holdn.n"s, or whethior dop(‘mdent mamly‘ on .

:_netlt.trbjpnal characteristics of fam and factors such as whothor they -

/ family or h:u‘od labour, Yovo beon brought promnontly 1nto ‘discussion, -

movmg away fron the tochnological biss of the carlior discussione.

" To_conclude: In 'bhls I‘ather IJicio—ot‘Bt hO‘l:,e ».;o have loékcd 2t some
of 'bho conceptual and th/c\orcbmal problous that ansa in the zm:a»ly’samI of
.thc so—callud tochmml rela'blons in agriculture end in the cconomic 1nt<,r~
pretations basca thorcupon, We hav:z indicated the frequo:nt source of con-
fusion in interproting statistically £ittod functions as,if thoy woro the
function n_n cco;ao‘nic theory.'- Yo hz&o P us:.ng Spécifically the notiona of
t roturms to a f"ctor’ and’ ‘rctu:ms to scale' much in voguo in- agmculturl

cconouics J_L’Lus bre tua thebo conccPtual and stc.tlstlcel problens and cast

doubt én the ccononice mtcrprotahons given “to thS emplmcml i‘ind:mgs.

| o : * Krishna Bhoradwaj,
Centre for Economic -Studigs and Flanpinz, ' 3
‘Nehru Uhiversity,

Wew Delhi..
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