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THE EFFICACY OF THE MARKET MECHANISM IN TRADITIOMAL ACRICULTURE:
4 REEXAMINATION OF AN OLD CONTROVERSY

‘Iu the past few ysars the precccupation with the Gtﬁeu Revolution has over-
shedowsd the discussion of che rols of agricultursl price policy, which for the
last two decades had bsen one of the controversial issues of eéﬁnﬁaic development.
| Bevnrél recent cevslopments are bound to vedirect economists® atzention omce again
to th§ fsoues of price response in umderdsveloped agriculeture. Picst, it iz re-

- alised that the eaxly optimism about the zapid transformation of agriculture was
not warranted. Secondly, in some of the svess where the i{streduction of the new
va:ie:iel baes been gnscessfﬁi,.a nusber of difficvitises heve arisen with respect
A'to distribution and marketing. Thirdly, where the increase in production is be.
ginning te put preseuys on prices, policy makers are comcernmed with the adverse
affect ¢f these lower prices on other zogicns where vo techmslegicel chamge has
ec,cured.1 Alchough future issues of agriculturs price poliey will be scmewhat
différent from those in the past, there are encugh zimilarities to warramt & re-
exemination of the comtroversy concerning the extent of the response eof agricultural
producers im the und&rdev&l@p@d countrins to changes in price relationships--a
eontroversy im which, ie the authoz®s viev, mamy concepts ware imprecise and cone
fused, the various hypotheses were met clesrly defined snd distinguished from
-gach other, amd several important implications were isnorédag This paper has
s?wural aim3s 1) to cleer up the exiseing confusion cemcerning varicus bypothsses

ebout peasant bshaviors 2) to point cut the imharent bisz in many of the existing

.
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studies; 3) to present am empirical study of agricﬁltm‘al supply in a northern
region of India where no price response was observed for z number of foeod crops;
and 4) to discuss in general terms a nsglected implication of using tho market

mechsnisa to effect agricultural development.

I

In discussicns of the effectivensss of the merket mechanism 8¢ au sgoeat
of change one encounterz three hypotheses: 1) peasants ars vatiomal; 2} chey
tespéad to ecomomic incentives; and 3) peasants respond to velative prices end

wmarket incentives. These are thres distimet hypotheses, but their differemces

are mot always recognized im the existing literature and they ave pften used

iutstchangeably.s Although ratfonality is a necessary condition for the existence

of response to economic imcentives, the sbsence 5f such & responssé dsas rak ioply
ixrationality. Similariy the effectiveness of sconomic fncentives in & nocossary
but not a sufficient condition for responsiveness to market forsen:. The cemfvsion
arises because economic incentives and market inceatives are cften eguotad.
Clesrly, where merkets do mot exist, it makes little semse to spenk of the mare
ket mechsnism; but econvmic incentives, in the sense of masegiaz forecs, san still
bave su cffect om vrodﬁctian end cousumption decisions. Ths sbsomee of wmarkets

or their relative wmiwmportance for many sctivities and producize im ths ruzal

exeas of many wnderdevelepsd countries has beem emphasized by & mumber of wzite:s.6
Instead of chailenging this basic proposition the propeoneuts of the use of price
policy have produced studies to show that where markets szizt peascats respond

to prices. These studies iz no way dispreve the hypothesis of the imeffcctivea

msss of price policy in situations whsrs ressonably develepad marketn 4o mwt axist
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-e@ condition which gtill characterizes many activities im gubseantisz parts of
‘gural aveas of the underdeveloped world. In meking such 2 statement we do mot
dmply that social and culturel factors are stremgerx than econcmic ferces and that
the spread of markets can lomg be resisted. Tha ecomomic trausformation of ths
Third wvorld in che past century disprovec nuch an sseertion. The cxutezsion of

2t of the capi~-

the market econcmy, with all thaot it implics about ths devalopss
talist mode of production, is busically a diffovent problem froa thae of respomnse
to price changes ir a given situation. ohis differamca is mot siuply the guastion
of short-run versus lomgerum respense which could bo treated by, soy, & Herleovians
type adjustment model; rether, the stwecturs iesolf changes drostically,

Studies of supply xesponsc ave uvscful io s¢ far 2n chay provids vs with o
weasure of the dagree of rasponsivencce in partisular cases but, 23 a test of thae
hypothesis of the effectivensus of the warket mechanien in gemsral, they axe
bound to be imharvently biased in faver of accepting the hypothesis. Bocouse the
statistical estimation of supply fumctionc zeguirss falrly leomg and cousistent
dats on production and prices, semples tend to be confined to crops and poglens
where developed markets exist. Thus, thoy merely show chat omco predection for
warket is deéelopa& the market machanism worke=«a aeashﬂai@ﬁ that mot many poople
‘woonld find surprising. The list of supply studies provided ia Teble 1 1ilustrates
this point. Uost of the studies sre comcerned with cesh or exporth Crops, while
subsistenco crops are not well repressated. The resson 1s clesrly the leck of
dats for crops which arve grewn primarily for seif-consuwption. it iz thevefore
difficule to tes: the hypsthosis in sruely backward rogions in the wadapdevelopsd

eozlid.



TABLE 1

List of Supply Response Studies Pertaining
to the Underdeveloped Countries

Crop Region or Country Source
Rice Thailand Behrman [ 6]
East Pakistan Haussain { 18]
Punjab Krishna [ 19 1]
Philippines Mangahas [ 21}
Indonesia Mubyasto [ 241
Maize Thailand Behrman [ 61
Punjab Krishna [ 19 ]
Philippines Mangahas [ 211
Wheat Punjab Krishna [ 191
West Pakistan Falcon [ 141
Barley Punjab Krishna [ 19 ]
Millets Punjab Krishna [ 191
Cassava Thailand Behrman [ 6 1
Jute Pakistan Hussain 18 }
Pakistan lark [ 101
India -~ Pekistan Venkatamaranan [ 371
India - Pakistan Stern [ 36 ]
India ~ Pakistan Sinha [ 341
Cocoa Ghana Bateman [ 31
Nigeria Sanders [ 311
All the major producing
regions in the world Behrman [ >
Tea India, Ceylon Marti [ 25 ]
Tobacco Malawi Dean [ 12 ]
Rubber Malayvasia Chan [ 91
Thailand Behiman [ 7]
Sugar Philippines Askari [ 21
Punjab Krishna [ 191
Cotton Punjab Krishna [ 19 1]
West Pakistan Falcon [ 141
Egvpt Stera [ 351
Coffee Brazil Arak [ 11
Colombia Bateman [ 4 1
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One of the main sourcas of confusicn in the controversy has boen the ime
precision ia the defirition of underdeveloped agriculture. It is rnot aiways clear
vhat type of agriculture they bed in mind. Im the literature one ancounters wnrds
such as traditional, peasant, subsistence, primitive and underdevoleoped egricule
ture. Thesec wovds are often used imterchangeably und are meant te describe the
rq:al sector in what 15 cemmonly accepted to ba the vnderdeveiopad region of
the world. The cacsgories seem £o encewpass amything from cattle breeders in
Azgentina and coffee prowsre im Brezil Lo cezplotely subsistence cgriculture in
iselated villages of Asia. ﬁl@a&iy.mmn? diverss types of agriculturs wore being
tengidered with wideiy different imsticuticanl errangemonts, cr ropping paat@xna,
technolozy, and degrces of commercialiratien both fer @@é@uts and duputs. Schults
bas attcﬁpveﬁ to defime tradicienal agriculiture on the boois of tha conataney of
technology ond tastes. With chis critorion the degres of macket oviemtation and
the imperfection in the movket ovstem ave saly of suceadany im@@ztaﬁea.s One
suspects, bswever, that £t would bo difficule to Zind xhin kind of sgriculture
vhere fully fumctioning mnvkets exisg. Ochow attempls oC areiving ot definmicional
criteria have cmpbasized the multiplicity of pessible cﬁﬁ&cgﬁée it 42 poimzad
ouc, however, thet wost of these criterin veflect the demree of iotagration of
the culcivater with ths wider sutnide woride Fertharrore, mo metter vhat set
of criteric 43 chesen no dicotcmnus classifieatien ir possible kﬁchmﬁa there oxists
a whole spoetusvm of differcnt types of &gﬁicﬁiﬁﬁﬁ@oé

Bospite thove diffisuleies, the criceviom of commerciclisacien sooms to ba

ths most rolovant oma 4n the cholee of pazples to tost the affectivencss of the

market oechoniem. 4An acecptable zest hos to includs cxers that aze nmet fuily —

commereialized bucavse the hypsthoois raolly consisze of oo partes 1) neagant

]



respond to economic incentives and 2) even not well integrated and imperfect mar-
kets function well ss a signalling daV1ce.? I1£ either of these propositions is

false, prices will not be uneffective policy instriments.

I3,

- In exder to separate these two aspects of the hypothesis supply of major

food czops, rice,; vwhent and barley and two cash cveps, sugar and ground nuts
in Nerthern Indis were studied. Both food and cash‘grops were chosen begcause
if peasants do not yespond to economic imcentives we would not expect to obsarve
a response for either type of crop. While if the supply of cash crope is xelated
to price ond that of food crops 1s not, than there is evidencs that marked for
.. the latter crops is mot ﬁqnctioaiag wall.

Bibsxr and thé eastern districts of Uttar Pradesh were chosen fox this study
bocause the vegion 16 one of the poorest szad most backward im Iandia. A atuéys
of greoss output for 19556 shows that nimeteen ocut of 40 districts are smomg tho
29 {10 §axse£t) poorest, while the next 10 percemt iscome lavel contains ten more
ef the districes.

The erzes under study 1is slso one of the laast urbenized regioms, & majority
of the districtes havingvave: 90 percent of their populazion im 1961 in rursl
apeas {a@a'é@peadxx 1}. It is distressing that during the decads frem 1951 to
1661 chewe was po significant f{ncrsase in urbanization; in fact, in & number of
inmsteaces,the proportion of rural zo total population vose. A high percentags -
of the pryulation therefore depends on agriculturs as its mais souvee of income.

Ie most of the ddsericts in Eastern Uttar Pradesh, cultivators snd agricuitural
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laborers comstituts over 90 percent of the rural working force (see Appendix 1),
&ead in no district is the percentage lowver than 75. '

The extent of diversification varies smongst the districts, but the region
a8 s whwole has a rather diversified cropping pattern. Even so, a very large
portica of the cultivated area is devoted to food crops (see Appendiz 1).

Tkis 13, of course, typicel of subsistence agriculture, where a large percentage
of the tozal product does not pass through market chanmels. A sizeable amount

of lerd under food crops does mot nocessarily imply that the products are intere
. wally consumed, sizmze thay are highly sellable commodities. H@waver, in Uttar
Pradech aud Bibker thore is ovidence that the marketed portion of food grains is
quite small. In Table IIws present estimates of the marketed portion of various
food grains in the states of ttar Pradesh, Bihar, and Punjab and all-India. 1In
cumparisoé with the figures for Pugjab end alleIndia, the Uttar Pradesh andﬂiihnr
- egstimates are quite i@w (they would stiil be lower for Eastern Uttar Pradesh).
This situation 13 again = reflection of the poverty of the region. No estimates
of th2 marketed portion of food grains within each‘éisttict are availébla. Howe
ever, there is gsome evidence that the marketable surplus of any given £¢od crop
vories dircetly with the importance of the crop in the srea and inverssly with
the availability of other cash crops. For imstarce, the marketed portion of barley
iz higher in Eastern Uttar Pradesh than in the state as a whole. On the other
hand, when a large part of the cultivated area is devoted to cash crops, most of
the foed growm weuld %eAraquir@d for local censﬂmpaiwnag

&n interesting sspect of the mavketing of sgricultural products in the

region under study is the major role played by the village snd itimerant merchant.
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TABLE 11

Approximate Marketable Surplus of the HMaim Crops
ond its Disposal by Various Agsncies
{percent)

Uztar Pradesh | Bibar | Punjab | All-India
RICE
Marketable Surplus
Pre«War Bielo 30 60 4l
Post-War B 8o 32 36 28
Dispesal of Marketsble Surplus by:
Growers : 3 9@ 35 16
Village and Itinerant Merchanse - BeBe i0 49® 31
Others . Belo 24 25 65
GHRAT
Marketable Surplus 33 a0 36 37
Disposal of Marketable Surpivs bys
Growvers &8 &9 70 36
Village and Itinerant Merchents 50 43 30 39
Others 50 17 —e 5
BARLEY
Harketable Surplus a2z 11 59 26
Disposal of Morketable Surpius by :
Crowers 8 i3 93 37
Village and Izineran? Megrchantas 62 5 .5 LY ]
Otheys 19 5 e 18

Bpigures for itimerant merchants.

Sources Report on the Marketing of
Report on the Marketing of
Repore ou the Markeziang of

Rice in India
Yheat in Indla {Revised edition), 1961
Barley in India, 194§
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Compared with Punjab, a much larger portion of the marketed surplus is sold through
the village merchant (Table I). Thus the cultivators® comtact with the whole.
sale markets is limited. Also in the region under study large ﬁcale food proe
cessing is much less common than in Punjab which just before the Second World
War, with rice bto&uczion 1[7m that of Uttar Pradesh has 4 times as many rice

rills.

iz,

The Model
The model used in this study is the wellekncwm Nerlovian supply-response

model whose underlying structural relationchips axe expressed by Equations (1)

to (3):
d = % o & 3 « :
A& by - %z?t + aBE%:& 4 b&t % @, €1)
v -'.« W .
Fe = Tpay = Ps(Ppy - Feay) . @
A oh ,mb A oa ) )
% t-1 6\t tel’ *
where

Aﬁ = the desired ares,

A: = the actual ares,

?: = the axpacted relative prics,

!t = the gctual velstive pries,

&g = tha rainfell duriag either the sowing soasoen, or ths agrteniturd year,
£ = g time Crend wariable, |

bé = the z%,th sErYuctural parsTeter.
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Equation (1) is the basic supply functiom, relating desired area to the expected
relative price, the raiafali;at the time of gowing and a time trend. The model
of price expectation formation i5 cxpressed im Equation (2}, wvhile Equation (3)
specifies the dynsmic adjustment ;:orm:.mxs.‘m

Several remarks should be made about the above medel. First, over the long
run supply éan he affected by changes in factor availabilicy and/or technological |
change. Populatien growih, for instance, ieads to both & wore intenzive cultis
vation of the existing agricultural land sud the cxpansion of the total ctopécd
area. We weuld, cetoris-paribus, aiso expect the supply of a cxop to expand if
1ﬁs average yield increases rclative to thst of othor crops. Thercfore, it seems
reasonable to imclude population and eupacted relative yleld iz the supply funce
tion. These variables axa usuaily estimated Srom some timo trond and will bs
highly corrclated with time, especially for p@ziéd as short as fifteen years.
In such circumstanzes it is justifiable to include a time trend divectly im the
supply function and thus aveld giving too corcrets an interprecation of the coef.
ficient of population and yield vaxiables, wisich may be nothing but proxies for
other slowly changing variables. |

Secondly, although the inclusion of variasbles other tham prics in the
supply equation is required in ovder to differentﬁaza between the adjusitmeént
coafficient and the coefficient of expsctation, ths proceduée is not concaptually
satisf&ctory in soma inatances. Whea the supply equation contains a time trend
which represents the effect of siowly snd ptedietablglcbaagiug varisbles, it is
not plausible to assumo thag the shovi zun Tosponse o changas in thess variables
4s {dentical te that im othsr fectors such as price, The adjuatmcnt to such

changas may or may not be imzediats and cempiete, but simce they arc to some
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extent foreseen, farmers should be more prepared for them. The weather factor
presents the same difficulty. Since the weather variable is inhereantly a short
term factor, aﬁd ordinarily its long term expectation does mnot change, it is not
quite clear how there can be & long-runm response to it. Of course, if farmers
somehow knew what weather conditions would be at the time of sowing, they might

be better prepared for it. One thing which is inmevitable, however, is the var-
iability in the weather, and therefore, one vwould expect that they would be pre-
psred for am uncertainty in the outcome. For this raason it may be srgued that
the adjustment to changes inm a factor such as rainfall is complete.

Equations (1), (2}, and {3) can be reduced to the fellowing single equation

which contains only observable variabless:

At ™= blbﬁbé + hzbsbéggal + h3b6

= Bybe (1 = b){e=1) + [(Lep)+ (- be)JA, g

= (1= B = A o +BfU -1~ b)U, ;1.

Equation (4) rewritten in matrix notation bhecomes
A=XB+W, {5)

vhere
A= the vector of observations of the dep&né@nt variable,
X = the matrix of observetions of the independent variables,

8 = a vector whose elements ave slgebrajc combinations of the structural

parsmeters hiﬁs given b¥v: ’



Py = BybsPe

By = bybgby

By = bybg
By, = =byby (1 = bg)
Bs = b,bg

Bg = «bdg(1 - b)

Py = w(l = bs)(l - bﬁ) ’

¥ = avector of disturbance terms.

1f we restrict any of the structural psramsters o0 zéro 0 onsd, the vector eof
pi'a will be correspondingly simplified.

Simple least squares estimation of the parameters of Eauation (5) leads
to saveral difficulties., FPirst, if the orxiginal disturbance terms were serially
uncorrelated, the W's wvuld be serislly correlated. Thus, the estimates would
not be efficient. Furtheimare, simple lsast squares astimates would b2 inconsise
tent, because Equation (5) contains a lagged value of the dependsnt wariable.
Secondly, the structural PArameters, bi’s s cannct be uniquely racoveied from
the estimates of the B's . Thirdly, even if the distuzba&ce terms of the reduced
eguacion are assumed to be serially uncorrelated, unrestrictad least squares esti-
mation of the 6195 would not be efficient, because it 13&@&@5 the relationzhip
that exists among the §1°s .

Estimates of the biﬂ& car be obtained by maximizing the likelihesd Foema o,
tion of the cbservations with respect to the b,fs . 1f we assume that W, 1is
dtstrtﬁu:ad as N{0, 621) , the log of the likelihood function is given bys
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LCAIX, By 02) = = 3 log(21} - § log o’ - i—‘;,_» (A-XB)QA-X8 . (6)

The firsg derivatives of this functiom with respect to bi's are not linear in
the bi's s and, therefore a nmﬂinear estimation procedure has to be used t;.o
estimate the structural pamsfemrs.‘ ‘The maximm likelibkood estimates of bi"
thus obtained are cansimaﬁt,, asymptotically unbiased and cfﬁcient.u

These estimates can alsa be aasily cemputated 1if there is ﬂrst order auto-

correlation in the disturbamce terms such thsat

ﬁ Lo bfyt-l »

where the eg's gre normally end independently distttbutéd.
'l‘he parameters of the wedel may sslso be estimated by a method proposed by

v Dhrmes. Equations (1) co (3) may b«m reduced to the following:
¢ ,

+ bébg}s + {1 = bé)ﬁt_x + béﬁt .

The i{nfinite sum represonting the wgpectution of the price may be divided into

two componontss

1 1
o B ) . -
bzbébgﬁz&(l SRE N bzh by ; (1= bgd 8, ®)

hﬁl

‘9‘&3??5 _.él‘b&)s‘
i

26@55@0 lai



The first term on the R.H.S. of Equation (8) can be rewritten as:
bbgbs 1 - bg)* ;o (1 -b% . b2b6b5(1 = bg) by - (9)
Dhrymes calls b8 the *truncation remainder”™ which 1s itself a parsmeter of the

model to be estimated. Equation (7) can now be written as:

t-1
A'bb +bbb T (1 - b,)
176 651,50 3

i

P + bbb (1 bs)tba (10)

telel

the parameters of which can be 'esr.iaaced by a nonlinear uumn imaiw method.
To estimate the supﬁiy f.tmc.t.ioé for suger cane the Hm'lovun. zodsl has te
be th modificd to take into account the peculisrities of this crop. Rather
than being confined to a simgle agricultural season, the period of growth of sugar
cane extends throughout ths entire year, and at the end of this time the crop is
cut and allowed to sprout again. The Ratooned crop has a ezaller yfeld than the
planted crop, but, cince its pzroduction costs ars lower, tha method is usually:
adopted after the hasrvesting of the first srop.u Since the available statistics
pertain to the total ascreage rather then to each new planting, our model has to
be modified £or this crep. Ye assuma that the bazic supply decisien relates to

the new planting. Thus, we have

= o
8, = by + bFy + byt + U, (11)
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where 'S: is the desired new planting in the year ¢ and the other variables
are defined 23 before. ZXquation (11), together with the area adjustment equa-

tion, results in the following:

k-4 * . Lo L]
S¢ = Dybg + bybgPy + bybet + (L be)S, ) + b, (12)

Lagging this equation cne periocd and adding the resultant equation to the above,

wa obtein

§.*+8 = 2

o k4 . ok . 3 v .
¢ cal by T hzbé(z’g 4 %.,,1} - b3b6(u- e 1} {13)

i

'3," g e 4 » : % -«" - &
71 ?:{%);(sa_*g o Sgaz} A %(uﬁ ¥) Ugﬁl)

Since acreage in apy year ir the svm of the planted ares in that and the pravioua

yeer, Equatien (13} reduces to
g&ﬂ?

4 v 198 « 13 & {] o 5 - .
At = Zblbé + bgbﬁfﬁa 4 PT L+ 33313@‘,2t « 33+ {4 %é}&{::aﬁ, & i‘iﬁ(?}t % i}tnl)- (14)

1f price expectation is based en the Nerlovial model, by the wsusl substitution

wa can obtoin

Y odbe % e & & -
Ay = 2bibob, bbb (2, + By 3k bybo(2t = 1) o bybg(l « b2t = 3)  (15)

t 175 56t

© £ - 3 3 m'"& o L .
+ {1 =)+ 0 bela, g = {1 = b3l ~ Bgdh, o

<+ ibé + :35 @ 3){&12 & ijtag} °

The poramsters of this cquetien may be estimatad under ths assuaption of

independently distributed disturbamse cerms. Alternstivsly, we may apply the
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Dhrymes?® reduction to Equation (15) to obtain the following:

t-l

o i 3
A, = 2b;bg + bzbsbe[izgu LS NP RS RN bs)‘ba (16)

& b3b6(2t «1D+ (1 = bé)“r.-l. + bé(ug & ﬂ:-l) .

Since the number of observations avsilable for esch district was too small
to estimate supply functionms for each region separately, it wes decided to com=
bine the observations znd estimate the cozfficients from the pooled samples
of cross-section and time saries. A simple ?boling of the observations implies
that the coefficieats for 2ll discricts are identical. When both the geographie
cal size-and the cropping pattern of the districts vary, this proposition is une
reasonsble. One simplifying asssumpticn is that ragioaal‘difﬁerenaes sEfect the
level of the dependent veriabls alone. Thus, only the confficient of the constant
_ term varies a&ong the districts, and the astimation cam be parformed by introducing
dusmy varisbles for each district. This procedure is not, however, entirely sa-
tisfactory. The presence of the lagged endogencus varisble makes it difficult
to separate its cffect from that of the individual diaarﬁcﬁs.‘ Also, apart from
the price expectation and the area adjustmant coafficients, the nscumption that
the magnitude of the othor paramsters is independent of the acrezge undar & Crop
i{s not very plausibles |

A more ressonsble postulate is that for districts with similar cropping
patterns, the coefficients of the independent varisbles for a given crop are
proportional to the a§et@ge acreage under that crop. This sssumption can be for=

mally expressed as £ollowss
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17)

by, = by &, + bzxiyu ’

where A, ~ is the planted area of the crop i district 1 {n period ¢ ,

Pit is the relative price of the crop in district 1 4m perfod ¢t ,

- ) I
Dividing both sides of Equatica (17) by Zg » we get
&
ig .
= = %E, ?@22’% .
.

Thus, under the sbove assueption, when the dependent variablie is msasurad in terms
of its mean vglhe, ths coufficient of each fndepandent variablsris the same for
different regions and can be estimated from pooled samples. This precedure, which
implies equal price elasgicitias in ali.ragianﬂg i3 not very appropriate vhers
there are largoer differences in the zcropping patterss. The more likely situation
£s that the elasticity deciines as & higher portion of the land is allocated to
the ciop.l& Therefore, in combining time series and crozsesection observations,
care has been takem to pool thess districts thst have similer cxopping patterns

or & similer paégisn of land under the crup ia %ﬂ%sti@ﬁo_-zﬁ every instance only
the contiguous districts were pooled. Admittedly, thare has besn & certsin sube
jective element in the cholce of the districts which were combinsd. A more
systematic approach would have besn to use & nonlinear equivelent of the test of
equality between ssts of coefficients in differsnt regressions. Howaver, since

the results of the unmpooled regressions wars not very oignificant, and the test

i
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would have involved considexadic computation, no attewpt was made to tast the
homogeneity of the ccefficient.

Two further points should ks mentleoncd regarding the pooling of the data.
Pirst, an implicit assumptica of the absve proceduwe ﬁaizh@& the mognitude of
the independent variables $s comparable among distriste. For prices aed ylelds,
this coendition 48 satisfied; although cthe weinfall figurcs were of tho same orxder
of magnitude, they wexe still expressed in torms of thelr mormal valus. The second
point concerns the relationship asoong the disturbamce terms for different regions.
In ordey to obtain efficlent estimaten, 1% ie pocessary 2o saswns that the éone
temporancous disturbance torms are imndependently distributed. IR scems cases
;his assumption is not justified; sinee tho @wﬁstéd;vggﬁabiaa for differemt re=-

gions way ba cozrelataed.

I¥e

The parenstsrs of the gg@p&y zesponse modal for zice, vheeat, barley, sugar
cans and zround nuts wsre ﬁsgiéateé for the yeors 1953-.983 in Uttar Pradish and
1931-1964 in Bibar. UBofore and ofter this perled priee dnds was unreliable dew
cavse of the cxicrence ef food coatrels. Theoes controis were alse im effect
during several years of tha poricd under otudy, but thefr fmpact was relatively
min@rcls The menlivear cctimevions weze f£ivst zarpicd out with no cemstraints
on the values of tha povemeters. The stetistically insigpiffcant (ot the 30 per
cent level} coefficiencs for sainfall nud tins treod ware then restricted to
gero, while these for price enpactatien 5&% arza sdijvoiment weore csastvoined

to one, and the equalicns wore wzeeatimatad, in goneral, there was no apprecisble



improvement in the cocfficients of multiple corralation, corrected for degrees
of freedom. Therefere, in order to make the oxposition clear, it was docided
to report couparable sets of results whensver possible.%

The estimates ave prosented in Febles III te VIII. For the food crops,
except for rice in Liksz, we do mot cbsewve gignificant positive reaspomse to
price. Im a mumber sf esscs roinfall ar tho eime of sowing cppears to have a
significent inflvesce oa the ccroage plarieds ospesially for the winter crops
whaat oad barley. In arcos where fledingm scewss tha seuars of the reinfall
was included in the aguatien. Ao ersected it clofflicient was voually negative.
The cosfficient of thy tim: tzend was gonerally positive and significant for
rice and whaat spd magative for barleve-s phescronoca which probably roflects the
change of ths ralavive yioldz of thes> erops ever the pozied under study, The

tomts ond the area sdjvotmont coeffi.

astimntes of ths orice b??ﬁ%& hien soeklls

y &,

shle ameopt dn sowe cecen whore they are signififcantly

clent eppoar to bo zoase

groeoter thrn ens, iwplyiug chet fhzeews ontrenolets swice chenges and gearedivst.
Por the cash cronz the cosfficients of price raspounc oxe genevally posie

give and sigaificantly difforent feom szern. Unforiumotely, we do not bave the

of the districta primezily begsuso of two factors:

e

estimates for those srops iu el

i) tho aroe nilesated for svgar and grotnd wmuis io imsignificent in o cumber of

districtsy and 2) ¢ha Likelihood function was not shavply dafined 4n theso areas

where sugar cens was rolazivaly wnimportont. Ldinear lcast sgquares estimates of

the parasster of the model consider the constreint ther zhe ecosfficient of price
WET

expectation ia ens ave given im Tabla Vii,

The genoxal fuprecsise thot ono ochtalns fren the gbove vesults is that there



Constant
Price
Rainfall

Time Trend:
First District

Time Trend:
Second District

Time Trend:
Third District

Time Trend:
Fourth District

Time Trend:
Fifth District

Time Trend:
Sixth District

Price Expectation
Coefficient

Area Adjustment
Coefficient

ﬁz

Long Run Price
Elasticity

Number of
Observations
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Table III

Nonlinear Estimates of the Parameter
of the Supply Response Model for Rice

I. Uttar Pradesh, 1953/1954-1962/1963f

Digstricts Districts Districts Districts Districts Districts

1-3,5 6-8 9-12 13-15 16-18 19-24
.874° 1.022° 1. 04k .938P . 583 .942P
(.239) (.277)  (1.045) (. 184) (.427)  (.100)
-, 005 -. 008 -.003 -.003 .014 -.001
(. 008) (.012)  (.004) (. 005) (.012)  (.004)
- 080 . 058 . 011 - 055 ~ e 033 - 010
(. 130) (.096)  (.046) (.114) (.119) (. 026)
.038° L0329 . 001 . 0340 .032° .015°
(. 012) (.016)  (.004) (. 007) (.012)  (.005)
.027° . 016 -. 001 .031° L0450 . 015°
(. 013) (.012)  (.004) (. 007) (.011)  (.005)
. 020° . 008 -.001 .018°¢ .0319 .016°
(. 012) (.012)  (.004) (. 008) (.015)  (.005)
. 044 . 003 .o16°
(. 013) (. 004) (. 005)
.o18°

(. 005)
. 0197

(. 005)

.613 949  1.218% 1. 646° .880 .688
(.756) (.378)  (.602) (.295)  (2.184)  (.937)
.577 .380 .648 .401P .90 .838
(.704) (.267)  (.609) (.093)  (2.144)  (.963)
.843P .680°  -.180 .899° .521P .631°
- 112 - 104 -. 053 -, 055 .272 -.018
40 26 26 2% 28 55
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TABLE TIT (continued)

1I, Bihar, 1951/1952-1963/1964

Districts Districts Districts
25-27, 32
33° 28-31F 35, 36, 38°
Constant e 275 “‘0497 .301
(.648) (.451) (.227)
Price .009° .004 .010°
(.003) (.006) (.006)
Rainfall 1.825 2.897° .391P
(1.286) (.976) (.130)
Rainfall Squared -.874 ~1.476 -
(.627) (.499) -
Time Trend: .016° .006% .010%
First District (.005) (.005) (.006)
Time Trend: .015b .012c
Second District (.004) (.006)
Time Trend: .019b .013c
Third District (.005) {.006)
Time Trend: .Ole
Fourth District (.005)
Time Trend: -.005
Fifth District (.005)
' d b b
Price Expectation .885 1.213 1.219
Coefficient (.476) (.242) {(.186)
Area Adjustment .895d .771b .555b
Coefficient {(.458) (.190) (.138)
%2 .351° .277° .350°
Long Run Price .218 .006 .197

Elasticity

Number of Observations 65 52 39



FABLE 1T {comtinued)

aAppzoximate atendazrd arrore are given im parentheses.
b51gn1££cant at the oue percent lovel.
°5igaiéic@ma ar che five percomt level.
észgﬂiﬁicant ot che zenm poreent laval.

Cprices wore defiasted by on irdem of the prices of other crops grows during the
sang saasen, cxcluding sugen.

| S . . .
Pricen wowe deflated by en ‘adox of th priccs of all crops.

afizm trends wore constyainad to be the some feor all ddatrictss

v




Constant
Price
Rainfall

Time Trend:
First District

Time Trend:
Second District

Time Trend:
Third District

Time Trend:
Fourth District

Time Trend:
Fifth District

Time Trend:
Sixth District

Time Trend:
Seventh District

Price Expectation
Coefficient

Area Adjustmeﬁt
Coefficient
ﬁZ

Long Run Price

Elasticity
3
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TABLE 1V

Nonlinear Estimates of the Parameters
of the Supply Response Model for Wheat

I. Uttar Pradesh, 1953/1954-1962/1963"
Districts
1-3, 14, Districts Districts Districts Districts
15, 22 23 _ 4, 5 6-8 9-12 16-21, 24
.874° .921P .117 .183 .768°
(.258) (.156)  (.536) (,955) (.199)
- 004 - 008 0039 0046 1015
(. 013) (.008)  (.025) (. 053) (. 010)
. 089" . 098¢ . 090 -, 005 -.033
(. 031) (1) (.065) (. 086) (. 047)
. 0208 .027° . 025 . 038 .o13%
(. 011) (.006)  (.015) (. 032) (. 007)
.012 .027° . 026 . 048 . 009
(. 010) (.006)  (.015) (. 047) (. 008)
. 0267 . 0394 043 o199
(. 010) (. 017) ¢ 042) (. 010)
.o18° ,031 .010
(. 010) (. 031) (. 007)
o174 .010
(. 010) (. 008)
.016 . 014
(.010). (. 009)
L0162 .010
(. 009) (. 008)
.648° 1.178° .613 1.260° .873
(.253) (.370)  (.401) (.459) (.677)
.925° 1.055° . 946° .237 .773
(.228) (0300)  (.375) (.316) (.684)
4577 .716° .432° .307 .150°
-, 077 -, 134 .698 .758 .237

Number of Observations 66 ’ 20 28 27 66



Constant
Price
Rainfall

Time Trend:
First District

Time Trend:
Second District

Time Trend:
Third District

Time Trend:
Fourth District

Time Trend:
Fifth District

Price Expectation

Coefficient

Area Adjustment
Coefficient

§2
Long Run Price
Elasticity

Number of Observations

(PR e T = R
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TABLE IV (continued)

Bihar, 1952/1953—1963/1964f

Districts
25-27, 32
33

.713°
(.148)

.003
(.005)

.194°
(.051)

60

Standard errors are given in parentheses.
Significant at the one percent level.
Significant at the five percent level.

Significant at the ten percent level.

+h O

Districts

_28-31

1.012°
(.286)

-0008
(.012)

.089
(.129)

.010
(.009)

.015
(.010)

1.361°
(.210)

.438¢
(.187)

.102
~-.158

48

Prices have been deflated by an index of the prices of all crops.

Districts
35,36,38_

e 476
(.560)

.019
(.020)

.200°
(.067)

.093°
(.017)

.073°
(.016)

.094P
(.020)

.591
(.188)

1.493
(.165)

.646
.408

36

Prices have been deflated by an index of the prices of the crops grown in the
care season, excluding sugar.



Constant

Price

Rainfall
Rainfall Squared

Time Trend:
First District

Time Trend:
Second District

Time Trend:
Third District

Time Trend:
Fourth District

Time Trend:
Fifth District

Time Trend:
Sixth District

Time Trend:
Seventh District

Price Expectation
Coefficient

Area Adjustment
Coefficient

EZ
Long Run Price
Elasticity

Number of
Observations

-25-

TABLE V

Nonlinear Estimates of the Parameters

of the Supply Response Model for Barleya

I.

Uttar Pradesh, 1953/1954-1962/1963%

Districts
1-3, 13-15, Districts
22, 23~ 6-8
.890° .948°
(.150) (.101)
.003 .002
(.013) (.008)
.060° L0416
(.020) (.016)
.005
(.003)
~.0001
(.003)
~.004
(.003)
.566° .084°
(.177) (.246)
.915P° 1.211°
(.184) (.240)
.300° .408°
.037 .025
76 28

Districts Districts
9-12 16-21, 24
.694P 1.091P

(.220) (.211)
.0504 .008
(.028) (.017)
.005 ~-.103
(.150) (.169)
-.015 .038
(.040) (.059)
-.029° -.018°¢
(.009) (.009)
-.038" -.0194
(.009) (.010)
~.031P -.023¢
(.010) (.011)
-.018° -.019¢
(.007) (.009)
-.021¢
(.009)
-.025¢
(.010)
-.016
(.010)
1.606° .856
(.183) (.753)
.460° 733
(.168) (.740)
.689° .260P
.495 .088
27 66
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TABLE V (continued)

II. Bihar, 1952/1953-1963/1964°

Districts
25-27, 32 Districts Districts
33 28-31 35, 36, 38
Constant 648" .293 -.249
(.135) (.320) (.423)
Price .011 024 .025
(.007) (.015) (.022)
Rainfall .184° .704% .210
(.050) (.400) (.157)
Rainfall Squared ~-,283
(.173)
Time Trend: -.003 .067b
First District (.006) (.019)
" Time Trend: -.002 .055b
Second District (.006) (.018)
Time Trend: ~-.002 .070b
Third District (.007) (.021)
Time Trend: ——
Fourth District -
Time Trend: —
Fifth District -
Price Expectation .635b 1.445b .820d
Coefficient (.185) (.174) (.449)
Area Adjustment 1.129° .532° 1.143¢
Coefficient (.156) (.162) (.434)
R .304° .115 .396"
Long Run Elasticity .169 .323 .395
Number of Observations 60 48 36
8Standard errors are given in parentheses.
bSignificant at the one percent level.
cSignificant at the five percent level.
dSignificant at the ten percent level.
®prices are deflated by an index of the prices of crops grown in the same season.
f

Prices are deflated by an index of the prices of crops grown in the same season,

excluding sugar
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TABLE VII

ESTIMATES FOR LINEAR REGRESSION EQUATIONS FOR SUGAR
IN UTTAR PRADESH, 1954-1963%

Price

@ Area
t-1 Lagged

Region Constant Peg)  (Aey)
(1) (2) (3) (4)
c b

Districts .149 .012 426
1-3  (.251)  (.006)  (.131)
pistricts .512°  -.003  .605°
6-8  (.173)  (.003)  (.126)
Districts .385°  -.001 6740
9-12  (.129)  (.002)  (.095)
Districts .051 011°  L542°
13-15  (.237)  (.005)  (.118)
Districts -.084 018  .475P
16-18  (.189)  (.005)  (.108)
pistricts .315% .008°  .383"
19-24  (.164)  (.005)  (.108)

=

5

348

<495

.578

<457

.590

246

(combined cross-section and time series)

Short Run Long Run
Number of - Price Price
F Ratio Observations Elasticity Elasticity
(6) ) (8) 9)
7.21° 30 o 774
b
13.21 30 -.115 -.291
25.32° 40 -.037 -.113
11.37° 30 ,421 .919
19.43° 30 627 1.194
b
9.30 60 .305 494

a . .
Standard errors are given in parentheses.

b

Significant at the one percent level.

CSignificant at the five percent level.

dSignificant at the ten percent level.
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TABLE VIII

NONLINEAR ESTIMATES OF THE PARAMETERS
OF THE SUPPLY RESPONSE MODEL FOR GROUNDNUTS®

Uttar Pradesh, 1953/1954-1963/1964

Districts 13, 16, 17

Constant -.027
(.285)
. c
Price .007
(.003)
Truncation 140.5
Remainder (230.3)
Time Trend: .043b
First District (.013)
Time Trend: .O6lb
Second District (.009)
Time Trend: .056b
Third District (.010)
Price Expectation .545b
Coefficient (.183)
Area Adjustment ,733b
Coefficient (.204)
72 .011?
Long Run Price
Elasticity .891
Number of
Observations 33

83tandard errors are given in parentheses. Prices have been
deflated by an index of the prices of crops grown in the
same season.

bSignificant at the one percent level.

CSignificant at the five percent level.
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ig a significautly positiv&vresponse'for cash crops, and for those food crops
which have scme commercial importance, primarily becaduse of the absence of cash
croés, e.g. rice in some regions éf Bihar. Any explanatory power the model has
for food crops.is due to the inclusion of a weather factor and the time trend
which probably reflects population growth. The extension of irrigation and the
increases in the relative yields. The pattern of the results is not at all sen-
sitive to the estimation technique or the cheice of the price deflator, nor is
it peculiar to the period under study. For imstance, simple least squares with
various assumptions concerning the price expectation and the adjustment coeffi-
cients or nonlinear estimation under the assumption of first order serial-cprrelation
in the disturbances of the Equation (4} produced eseencially.similér resulcs.
Also, aéplying the various estimation techniques to data frem. the péﬁ;ﬁar period,
when more observatiens were available and pooling was not necessary; did not
aiter'the basic results. | | '

I3 it possible that there ere such biases in our price data and the weighting
system and/or the model i{s so misspacifiaé that we conmot observe farmeis' - 2
sponse to price changes? Ia ordex to examine this posiibility, first differences
of the acreage for each crop in the varicus districts were correlated with each
other. If they were responding to some common elémsnt, such as price, we would
expect significant positive correlation smong them. The results, which are pre=

SX

sented in Table ¥, do not indicate strong parallel movements of acreage in

the different districts. The mumber of significant correlation coefficients is
higher for the winier crops, wheat and barley, very probably due to the influence
of a common weather factor, which, as we found, generally hod a significant coef-

ficient in the regressions. We are thus led to the conclusion that relative



TABLE IX.

Correlations between First Differences of Acreage of Various Crops
in the Districts of Uttar Pradesh and Bibar

(1951/52-1963/64)
Mumber of Correlation
Total Number Coefificients that are
of Pairwise Significant at the
Correlation 5% level
Rice 278 a9
‘ o Vheat 270 57
Uttar Pradesh Barley 976 65
Sugaz 276 58
Rica : 66 &
" _ Wheat 63 &2
Bihar Barlay 56 17
Sugar 65 ?




price could not have played an important role in determining the supply of crops
which were not commercially important.17 There may be several reasons for this.
First, in these regions the markets for food crops are not well developed, and
therefore price fluctuations and differentials may be high. Second, since the
peasants sell only a small part of their food output, they have little contact
with whatever markets exist; hence mavrket signals cannot be effectively transw
mitted. Thirdly, even if some peasants respond to prices because of the wide
fluctuation in the total area allocated to these crops (due to factors such as
weather), the effect of price cannot be discernsd in the agﬁregate data. These

factors explain why we observe positive orice coefficzients both for cash CYOPS,

il

which are, by definition, produced for the warket, and alse for food crops as

i

they become more commarcialized.

Our conclusion is consistent with the results obtained in other studies
of agricultural supply both in India amé in other countriecs which have an une
derdeveloped agricuitural ssctor. & yscemt study of food crops im India found
11:tle.ar‘no price vespensa for msjor food cr&?$‘1$ Studies chat have found
significant positive vesponse in India have sithsy conszidered only cash crops,
such as jute or cotton, or have concentrated on relstively compercialized regions,
such as Punjab. In the rest of the world the pattern s asimilar and has led
Ariskma to conclude that “case studies suggest that crops can be vanged along a
subsistence-commercial continuum with their responsiveness to price movements

: 19

increasing with the degree of cowmercialzzstion.” Howaever, this basiec difference

has not been generally recoganlzed in the literatuze and the zvidence of low or

zero price response for subsistence crops has been often overiocked. The advoe

o

cates of the use of price policy in traditional sgriculture have tended €o




generalize the results of few studies to all underdeveloped agriculture and

assert, as Schultz does that "

+seeTESPONSEs to changes in product and factor
prices are significantly positive, Morecover, the observed lags in thease
responses are closély akin to the observed lags in the part of farmers, for
example, in the United States."20 The empirical evidence supgests that as
yet such a conclusion is not warranted for a substantial portion of agricultural
production in the undéfdeveloped countries, Of course, the present trends in-
dicate the rapid spreaé of the market system ;nto previouély non~-market-oriented
activities, It will not bé long before cur distinection between cash and sub-
sistence c¢crops disappears. We can then use_price poiicy‘to regulate production
much more effectively.
v,

Previous studies of the role of agriculturzl price havé centered mainly
on economie aspects, such ss the-inc:éase in produétion or saviangs, and the’
social aspects have generally been ﬁeglected.. In those casesz which ;asu«s
such a8 the uneven distribution of gaine between the peasants snd the "parge
sitic” middle men have been considered. Thev have been viewed in static terms
rather than as social by~products of the process of the penstration of markets,
Balton is aun exception, iz stresses that the transition to marketr change means

an inevitable change in zoelal organization Yand the destruction of"” materiallv

poor but unusually inteprated wavs of 1ifs, wherein ecomomic and socisl processes

z L2 R

were mutually dependent and reinforcing, However, his maln concern is the
resultant dependence upon impereonal markat forces rather than uneven develop=-
ment and the divigion of the socleiy into ocuners of capital and wage labourers,

It 15 this latter aspzect which we want o emphasize hare,



=Y

During the one hundred years before the Second World War much of the
underdeveloped region of the world was inteprated (sometimes by coercion)
into the economies of the industrialized center. However, as we argued
above, a considerable portion of the economic activity in the rural areas
of the underdeveloped countries still remains outside the market system,
Once we recognize this fact, we realize that one function of price policy is
the extension of the ﬁarket itgelf; i.e.,, the making of market exchange the |
dominant form of economic organization. Favourable agricultural prices
accelerate this transformation, and, once product markets are established,
input factors alsoc become commercialized, i.e., lend and labour become com-
modities as well.. The tfansition to a merket economy however, has typically
been characterized by uneven develepment.l The inequality.cannot be asccounted
for by difference; in efficiency or entrepreneurial talent, but other
factors, such as chance, geographieal location and the initial position
4a the social hierarahy, bave to be considered. Gnce the process gets started,
further development usually enhances the inequality. For insta£ce, hanefits
from high food price accrue wmainly to favmers who are already commercialized,
?ﬁe desree of commercialization is larpely a function af geopraphical location
@r_the size of the farm., Tvpically, fermers neavey ro larpe citiss or with
easy access to the trangportacion system gain mest, and geogpraphical dis-
parities sre widened. Becaune the larper farmers marker & bigher percentepe
of thair cutpug, they stand to proflt wors from higher prices., Falcon
estimates that in India and Takistan Yof feverv) 510 transferred via a3 price

. ) . wi2
support system, only sbout $1 poes to Yamall™ farmers.’
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Technological change will accelerate this uneven development. Since
nevw technology usually means new, purchased inputs, production for the
market is a prerequisite for its adoptien. Commercizlized farmers are
in a better position to introduce the new technology, because they are
better able to perceive the opportunities, obtain credit and benefit from
the extra production., For instance, the commercial nature of agriculture
in Punjab must have been 2 dominant factor in the Punjabi farmers' receptivity
to the new high yield verieties, Needless te say, new technology leads to
further commercialization and the chain reaction continues. The zegional
disparaties between the developed and underdeveloped vegions of the world
that appeared in the colonial period will very likely be repeated within
the underdeveloped countries,

Our remarks are not meant to be an analysia of this process of trans=-
formation., Rather, our aim is o draw attention to ite existence and to the
need to examine ite implications more carefully, We do not want to argue
in favor of lower agricultural prices im order to retard the spread of the
narket'system. The cholce is not betwsen hipgh prices and keeping agricultural
stagnant, Favourable terms of trade cartainly stimulate production but within
a particular pattern of development, Unfortunately, other policies zo develop
the rural sector aﬁd integrate into the rest of the sconomy have not recelived
the kind of consideration they deserve, Many of the aon-price policies, such
as land reform, cooperatives, ete., that have been implemented-in the past
have not been real alternatives to pries policy bescause they havé in faeot

helped in preparing the ground for the extension of the market economy,
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FOOTNOTES

1?0? 2 discussien of these issues and other aspects of the Graea
Revolution see [Falconm 15] and references cited therein,

ZFG? 2 comprehensive statement of the controversy and survey of the
literature ses [Behmmon &6, Chapter 1],

v 33@@. for instance {Behrman 6, Chepter 1], It is not implied these
have been the enly aspacts of the controversy. Other gueations such as

single crop response versus total producticn regponse, ghort ferm versus

leng term and production respouse versus marketed curplus response have

also been raised and discussed. Thaoe lagtor gueotions, however, are only
meaningful in the context «f the responce to prices. Sec [Pehrman 6, Chapter 1}
and [Krishma 20},

éFor example [Dalteon il] and [Venle 28],

55@@ Schulze [353, Chapter 2.

GSee fvhsrton 38] snd {Viracla 231,

?Agaia one has to distinzuish betwesn the rproad of the mavket system
and the functioning of the cystem, For example, high pries way increass
supply through market penetration inte praviocusly nen-commereislized vegions.
A subsequent fall in price will mot necessarily reduce supply.

slﬁationai Council of Applied Rcenomic Resesrch 6],

9& survey of some villages in Deoria, a major sugar came growing distriet
in Eastern Uttay Pradesh, found that there was practicallv no marketable
surplus for rice., See Gupta and Maiid [17, pp. 7-B, 49=50}.

loﬁor a thorough discussion of the wodel see Nerleva [29].

llSaa Goldberger {16, p., 131]. For a discuasion of the unigueness of the
estimates ses MNowshirvani 130, p. 71l

125@& Thrymes {131,

13The practice of ratooning vories ia different vegions of Indla, Im
Uttar Pradesh and Bibay it is wsually ratoonsd only once.
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laApart from its intuitive appeal, this observation is consistent with
the findings of Behyman, See Behrman [6, pp. 297-300].

15For a discussion of the food controls see [Nowshirvani 30, Chapter 2],

16The maximum iikelihood estimates were obtained using a alogorithm
developed by Marquardt, Although it is possible to estimate variance~
covariance matrix of the parameter estimatee, the standard errors givem the
tables are linear approximations; see [Marquardt 22].

17This conclusion has important implications regarding the effectiveness
of price contrcls and food zones in India, Siuce the peasants in the deficit
areas generally market little of their food praims, the price rise due to the
restriction of imports from the surplus regions falls to increase the local
supply. On the othezr hand, in tHe surplus regions food grains have commercial
importance and, therefore, & price reduction would lead to a contraction in
their supply. The asymmetry involved would result in & net decline in total
food supplies. .

lssee {National Coumeil of Applied Economic Research 26, Chapter 4],

lgxrishna {26, p. 508]. This study and Behrman [6] provide a comprehensive
survey of the empirical studies of supply respouse.

208@& Schultz [32, p. 4},

21Dalton {11, p. 376].

2zFalcon {15, p. 29}.




LPPENDIX I

THE DATA

The principle source of acreage statistics was the annual publication,

Agricultural Statistics of India, ghich was used in conjunction with the State:

Season and Crop Reports and Estimates of Area and Production of Principal Crops

in India. On the whole, area statistics are the most reliable of the agricultural
data. The major source of inaccurscy is in the method of recording land under
mixed céops, which has not changed since the end of the iast cenmtury. The lowest
administrative unit for which published annual dats exists is the district, which
is, therefore, our geographical unit of ebzervation. Since the 1956 reorganizaw
tion of the states alitered the boundaries of thres districts im Binar, these,
together with two others for which adequate dsta was not &ééilaﬁle, were excluded
from our sample.

Price statistics. Price statistics for different commodities in various

markets and regions arxe available f£rom & mumber of souzces. However, many of
the series lack uniformicy and do not alwaye cover tha entirs period studied here.
Consequently we were forced to usa & number of differentc sources. In Bihar, data

was available from the Season and Crop Report on distxict farm harvest prices

which are the sverage wholesale priccs at which the commoditiss are disposed of
at the village site duriang & specified harvest pericd. The veported price is the

simple average foxr & number of viliasges iz the districets. Unfortunately, in some
o 8 g
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districts observations were missing, particularly for the earlier years. The
missing observations were estimated by regressing the price series in question
on anothe# set of prices in cither one or two districts with which it was most
correlated. Since this method was not feasible for arhar and sesamum, average
month-end wholesale prices in Patna from January to June were used for the farmer,
and agricultural year means of the all-India average prices for the latter.

In Uttar Pradesh where farm harvest prices were not svailable uatil after
1956, whole prices were used. These were usually the simple averages for a number
of markets. The choice of the marke: was determined by lecation, the availability
of continuous price data since 1952 and the importance of the market as a trading
center for the crop in question. For some crops, no major markets cxisted in
the region, and quotations from other markets were, thezefore, obtained. The
monthly wholesale prices, which are montheend quotations, were averaged over
the period from the harvest tc the sowing of each crop. For sugar cane a weighted
average of the free market price and the government controlied price was used.

The price data was obtained primarily from Agricultural Prices in India and Bulletin

on Food Statistigg.*

Construction of price indexes. The choice of the price deflator

was not an easy one, becausce information om c¢rop substitutability was very frag-
mentary. Therefore, it was decided to deflate the price of each crop by two in-
dexes, one consisting of the crops which are grown in the same seasen and the

other of all major crops. It should be noted that the deflators do not include

*por a list of marke: and data sources, see Nowshirvani [ 4 p. 87].
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all the cxops which are grown in each district, since for many pulses, vegetables,
and tree crops consistent price series were not available. 1In Bihar, where
pulses other than gram and arhar occupy a substantial portion of the area in

some districts, the omission may be serious.

In other studies of supply response, both area and production weights have
been used. The choice between the two depends on whether the land is heterogeneous
and the extent to which other inputs are fized. Wich heterogsnecous land and fixed
proportionsg, arez weights are appropriate, while production weights should be
used otherwise. Since we have deflated the prices by a vather general index,
they were weighted by production rather than area. The weights were the average
production of each crop in the district for three years im the middle of the period.
Exciuding the districts where sugay cane is aa important crop, the difference bew
tween the two sets of wazights is small.

Rainfall data. Honthly rainfall figures for each district were obtained

from India Weather Review and were aggregated for the following sowing periodst

April to August and September to October in Uttar Pradesh, June to August and

September to October in Bihar.
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UTTAR PRADESH

Name

Kanpur
Fatehpur
Allahabad
Hamirpur
Banda
Juanpur
Ghazipur
Ballia
Gorakhpur
Deoria
Basti
Azamgarh
Lucknow

Unnao

Rae Bareli

Sitapur
Hardoi
Kheri
Faizabad
Gonda
Bahraich

Sultanpur

Partapgarh

Barabanki

Division:

District

1-32

4,52
13-18
19-24
9-12
6-82

OB WN
%6 es  wo  es  ba  ae
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APPENDIX III

Name

Allahabad
Jhansi
Lucknow
Faizabad
Gorakhpur

Varanasi

BIHAR

District

25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41

Patna

Gaya
Shahabad
Saran
Champaran
Muzaffarpur
Darbhanga
Ménghya
Bhagalpur
Sahrarsa
Santal Parganas
Hazaribagh
Ranchi
Palamau
Dhanbad
Sing Bhum

Purnea

aThree additional districts are included in the administrative division of
Allahabad, and two each in Jhansi and Varavasi.
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