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THE EFFICACY OF THEE MARKET MECHAWISHM IN TRADITIOHAL AGRICULTURE:
& REEXAMIRATION OF AN OLD CORTROVERSY

‘Iu the past few ysars the precccupation with the Gréeu Revolution has over-
shedovsd the discussion of che rols of agricultural price policy, which for the
last two decades had besen one of the econtroversisl issues of eéﬁnﬁaic development.
| Bevnrél zecent developments are bound te redirect economists® atzention once agaia
to th§ fsoues of price responzs in umderdsveloped agriculeture. Pigst, it is re-

- alised that the caxly optimism about the rapid tramsformation of agriculture was
not warranted. Secondly, in seme of the avess where the iatroduction of the new
va:ie:iel baes been ﬁnscessfﬁi,.a number of difficultiss have arisen with respect
A'to distribution and marketing. Thirdly, where the incresse in production is bew
gloning to put pressuys ol prices, policy makers ave comcarned with the adverse
affect of these lower prices on other rogione where mo techmslegicsl change has
eeéure&.l Alchough futurs issues of sgriculture price poliey will be scmswhat
différent from those in tha past, there are encugh zimilarities to warrant a re-
exenination of the controversy concerning the extent of the response of agricultural
producers im the und&rdev&l@p@d countries to changes in prics relationships--a
controversy im which, iz the authoz's view, many concepts ware imprecise and cone
fused, the various hypotheses were met clsarly defimed snd distinguisbed from
-sach other, and ssveral important implicatioms were isnorédag This peper has
s?wural aimas 1) to clear up the existing confusisn comcerming variocus hypotheses

ebout peasant bshaviery 2) to point cut the inherent bisz in masny of the existing
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studies; 3) to present am empirical study of agricéltural supply in a northern
region of India where mo price response was observed for z number of food crops;
and 4) to discuss in geoersl terms a nsglected implication of usimg tho market

mechsnisa to effect agricultural development.

I

In discussions of the effectivensss of the a@rka: mochanisn 8¢ 4u ageat
of change one encounterz three hypotheses: 1) peasants are vatiomzl; 2} they
tespéad to ecunamic'incentives; and 3) peasants respond to velative prices end
market incentives. These are thres distinct hypotheses, but their differcmces

are not always rzecognized im the existing literature and they ave sften used

iutstchangeably.s Although rationality is a necessary condition for the emistence

of response to economic imcentives; ths absence 5f such & responssé dsas mokt foply
ixrationality. S8imilarly the effectiveness of sconomic imcentives in & nccessary
but not a suificient condition for responsiveness to markst forses:. The cemfesioen
arises because economic incentives and market inceatives are oftenm eguetod.
Cleariy; vwhere merkets do not exist, it makes little semss to spenk of the mere
ket mechanism; but esconvmic incentives, in the sense of masegiaz forees, san still
bave & cffect on vrodﬁctian and counsumption decisieons. Ths shsowvce of wmarkets

or their rsalative umimportance for meny sctivities and producie im thse rursl

exaas of manwy wmderdevelepsd countries has beenm emphssized by ¢ mumber of writers.
Instead of challevnging this basic propositiom ths preponguts of ths use of price
policy have produced studies to show that where markets exizt peascats respond

¢o prices. These studies iz no way disprove the hypothesic of the iveffcctivea

=888 of price policy inm smituations whers ressonably develepad marketn 4o ot oxist
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~-g gondition which ctill characterizes many activities ian gubseantisz parts of
‘sural aveas of the underdeveloped world., In making such 2 ststement we do mot
4mply that socisl and culturel factors are stremgor than econcmic ferces and that
the spread e§ markets can lomg be recisted. Tha eccuomiec creusformation of ths
Third world in che past century disprovec such anm &ssextion. 3The cucezsion of

2t of ¢he capi~-

the market econemy, with all that 4¢ fwplics zbout ths devolopme
talist mode of production, £s besically & difforest problen f{xua thae of response
to price changes ip a2 given situstion. This differxasgo is not siuply the guastion
of shorterun versus longevun response which could bo traated by, soy, a Merleviane
type adjuctment model; rether, the stwesture itsclf cbangss deostically.

Studies of supply responsc ave useful in se far o9 chey provids vs with o
measure of the degres of rosponsivenese in particular cases buf, 03 a teag of the
bypothesis of the effeczivensss of the warket mechonism in gemsral, chey are
bownd to be imharently biased in faver of eccepting the hypothesis. BEocouso the
statisticel estimstion of supply fumttiems reguives fairly long and cousistent
dats on production amd prices, semples tend ¢o bLe ceonfined Co crops ond vogions
vhare developed markets exist. Thus, thoy meryely show chet omco preduction for
market is deéelopﬁ& the market mschanism vorke-e«a aeashﬂai@ﬁ that not many pocople
‘would find surprising. The list of supply studies provided ia Teble 1 1llustrates
this point. DMost of the studies sre concermed with cash or expoys crops, while
subsistence crope are mnot well represesnted. The ressen is clesrly the leck of
date for czops which are grown primarily for zelf-conswmwptiom. 2t iz thevrafore
difficule o test the hypsthesis in szuely dackward zagions in the vadspdsveloped

eozlde



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 [ 191}
Philippines Mangahas [ 211
Indonesia Mubyasto [ 24 ]
Maize Thailand Behrman [ 61}
Punjab Krishna [ 19 ]
Philippines Mangahas [ 211
Wheat Punjab Krishna [ 191
Vlest Pakistan Falcon [ 141
Barley Punjab Krishna [ 19 ]
Millets Punjab Krishna [ 19 ]
Cassava Thailand Behrman { 6 1}
Jute Pakistan Hussain 18 }
Pakistan lark [ 101
India ~ Pzkistan 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 Malavasia Chan { 9]
Thailand Behrman { 7]
Sugar Philippines Askari [ 21
Punjab Krishna [ 19 ]
Cotton Puniab Krishna [ 19 ]
West Pakistan Falcon [ 14 ]
Egvpt Stera [ 351
Coffee Brazil Arak [ 11
Colombia Bateman [ 41
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One of the mein sources of confusicn in the comtroversy has boen the ime
precision {ia the definition of underdeveloped agriculture. It is not aivays clear
wvhat type of agriculture they hed in mind. Im the literature ona encewaaersvwnrds
such as traditional, peasant, subsistence, primiiive and underdevaloped egricul-
ture. These wovds are often used imtorchangeably and erc wmeent te describe the
rq;al sector in whut i3 ceumonly accepted te be the vederdeveloped region of
the world. The catsgories seem £0 cncempacs suything fzom cattle broeders in
Azgantina and coffee proware im Brezil o zezplotely sudbsistence agriculture in
isolated villages of Asfa. ﬁl@a&iy.mmny diversc types of apriculturs wore being
considered with widely different fnsticuticasl arrzawvgemonts, crepping patterns,
technology, anmd degrees of commercialiration bothk fer G@éguts ond iagmts.- Sehults
bas actcmpoed to defime traditicnal agricuizuze on the bosis of the constaney of
technology znd tastes. With chis eriterion ék@ dagreo of macket exiencation and
the imperfection in ths morket oystem ave osaly of sseendany im@@ztaﬁu@.s e
suspects, bowever, that 1t would bo difficule to find thic kind of sgriculture
wvhere fully functiconing warkets exisng. Othoy attempes ot erviving 26 definitiomal
criteria have oophasized the multiplicicy of possibkble cﬁﬁ&@gﬁé. it 42 poimiad
out, however, thei most of ghese critoria peflect the depree of intagzetion of
the cultivater wich ths wider sutsids worid. Furtharroee, o motter vhat set
of eritaric i3 chozes no dieotcmavs classification ic pssaible &ﬁcﬁmﬁa there oxists
a whole opoetuvem of ddfferant types of &gﬁicﬁiﬁgﬁ@oé

Bosgdze Zhaps difficulgies; the cxicevion of commereialisacien 5oess to ba
ths most rolovant ons in the cholee of samples to tont the affcctivoncse of the
market cechsniom. 4n accaptable gest has to includs cyers that azs mot fully

'3

cemmmreinlisaed bucevse tha hypstbonds roally consisze of owe pozter 1) seasant
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respond to economic incentives and 2) even not well integrated and imperfect mar-
kets function well ms a signalling davice.? 1f either of these propositions is

false, prices will not be uneffective policy instruments.

I3,

- in czder to separate these two aspects of the hypothesis supply of major

food czops, rice, whent amd barley and two cash cveps, sugar and ground nmuts
in Nextheran Indis were studied. Both food and cash‘grops ware chesen because
if peasants do not vespond to economic imcentives we would not expect to obsacve
a responsa for either type of crop. While 1if the supply of cash crops is xelated
te price and that of food crops is mot, then there is evidenmce that mazket fer
.. the latter crops is not fumctioniag wall.

Bibsx and thé eastern districts of Uttar Pradesh were chosen for this study
beceuse the region ig one of the poorest sad most backward in Iadia. A atuéys
of gress output for 1955 shows that nimetsen out of 40 districts are among tha
29 €10 §axse£a) poorest, while the next 10 percent iscoms level contains ten more
ef the disgricts.

The erses under study is slso one of the least wrbenized rxegions, & majority
of the districes havingvave: 90 percent of their population im 1961 in rural
azeas (a@a'§@§eadxz 1). Itz is distressing that during the decade frem 1951 to
1081 cheze was mo significant f{mcrease im urbasnization; in fact, in & musdor of
imatexcessthe proportion of rural to total populatioen vose. 4 high pezcentsge -
of ths pryulatien therefore depends on agriculturs as iz main souree of income.

in most of the diseriets in Esstern Uttsr Pradesh, cultivators and agricultural

#
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laborers conmstituts over 90 percent of the rural working force (see Appendix 1),
&ad im no district is the percentage lower than 75. '

The extent of diversification varies amongst the districts, but the region
o a whole has a rather diversified cropping pattern. Even g0, 2 very large
porticn of the cultivated area is deveted to food crops (see Appendixz 1).
Thisc i3, of cource, typicel of subsistance agriculture, where a large percentage
of the tezal product does not pass through market chammels. A sizeable amount
of lend umder food crops <oes not nocesserily imply that the products are intere
- nally censumed, simze thay are highly sellable commodities. H@waver, in Uttar
Pradesh and Biber thsre is ovidence that the marketed portionm of food grains is
quite swali, In Table IIws present estimates of the marketed portiom of various
food grains in the states of Uttar Pradesh, Bibar, asnd Punjab and all-India. In
cumparisoé with the figures for Pugjab and all-Indis, the Uttar ?radesﬁ andﬂiihnr
© egtimntes are guice i@w {they would still be lower forx Fastern Uttar Pradesh).
This sicuation 13 sgain o reflectiom of the poverty of the region. HNo estimates
of the marketaed portion of foed grains within each‘éisttict are available. Howe
ever, there is some evideance that the marketable surplus of eny given £¢od crop
veries divcetly with the importance of the crop in the srsa and inversely with
the availcobility of othexr cash crops. For instance, the marketed portion of barley
iz higher in Easterm 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 grown woeuid %eAraquir@d for local censumpaianag

An interesting espect of the markeving of sgricultural products in the

resion under study i3 the msjor role playad by the willage and itimerant merchant.
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TABLE 11

Approximate Marketable Surplus of the Main Crops
ond its Disposal by Various Agencies
{percent)

Uztar Pradesh | Bibar | Punjab | All-India
RICE
Marketable Surplus
Pre«War Bielo 30 60 4l
PosteWar BaBoe 32 30 28
Disposal of thketabi& Surplus by
Growers 3 9@ 35 16
Village and Itinerang Merehange . BeBe 10 40 31
Others Re 8o 8l 23 65
BHEAT
Marketable Surplus 35 30 36 37
Dispeosal of Marketable Surplus bys
Growvers &8 &9 70 36
Village and Itinerant Merchents 50 63 30 39
Others 50 17 e 5
BARLEY
Harketable Surplus 22 11 59 26
Pisposal of Morketable Surpius Hys :
Croweszs 28 13 83 37
Village and Iiinerant Msrchants 62 85 . LY ]
Others pR 5 e 18

Bpigures for itimerant merchanta.

Sources Report on the Mazketing of
Report on the Marketing of
Bepors on the Markeviag of

Rice in India
¥heat in Indla {Revised editien), 1961
Barley in India, 1943



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 18 much less common than {n Punjab which just before the Second World
War, with rice ﬁtoduczion 1/7th that of Uttar Pradesh has 4 times as many rice

rills.

iz,

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

model whose underlying siructural relazionships sve expressed by Equations (1)

to (3):
d = o & 3 « )
&, =0y D PY + bR B F (1)

%] b - = '
Fe = Tear = PslPyy - Feoy) - @
A oa .mb a3 oa ) o)
% t-1 6\t tei’ *
where

Aﬁ = the desired ares,

A: = the actual ares,

?: = the axpacted relative prics,

!t = the sctual relstive pries,

&g = tha pvoinfsll duriag either the sowing esssen, or the agrteniturd yaar,

£ = g time tzend variable,

bé = the z%,th structural parsreter.




w30

Equation (1) is the basic supply function, relating desired area to the expected
relative price, the rainfali;at the time of sowing and a time tvend. The model
of price expectation formation i5 expressed im Equation (2), while Equation (3)
specifies the dynemic adjustment process.m

Severel remarks should be made about the above medel. PFirst, over the long
run supply éan be affected by chaages in factor availebilicy and/or technological |
change. Population growth, for instance, leads to both a wmore ${mtenzive cultie.
vation of the existing agricultural land ond the cxpeamsion of the total ctopécd
area. We weould, ceteris-paribus, slso expect the supply of a crop to expand {f
1ﬁs average yield imcreases rcletive to that of ether crops. Therefore, it seems
reasonable to imclude population and eupected relative yiald in the cupply funce
tion. These variables ara usuaily estimated Srom some tinmo tromd aed will bs
highly coxrclated with time, especially for e p@ziéd as short as fifteen years.
In such circumstensez ¢ is justifisble to include a time trend directly iu the
supply function and thus aveid glving too corncrete an interpretation of the coefe.
ficient of populztion ond yield variables, wihich may be nothing but proxies for
other slewly changing variables., |

Secondly, although the fianclusion aﬁ varisbles other thaa prics in the
supply equation 43 required in order to diffetentﬁaxa between the adjustmént
cosfficient and the coefficient of expsctation, ths proceduée is not concaptually
satisf&c&ory ia soma inatances. When the supply equation comtains s time trend
which represents the effect of siowly snd predictably changing varisbles, it 1is
not plausible to assuro thae the shors xun zosponse to changes in thess variables
48 idomtical te that $n other fectors such as price. The sdjvacmsnt to such

changes may ox may »ot boe impediets and complese, hut simee they arc to soma
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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 not change, it is not
quite clear how there can be & long-run response to it. Of course, if farmers
somehow knew what weather conditions would be at the time of sowing, they might
be bctter_ preparad for it. One tmng which is imevitable, however, is the vare
iability in the weather, and therefore, one would expect that they would be pre-
pared for an uncertainty in the outcome. For this reasem it way be argued that
the adjustment to changes in a factor such as rainfall {s complete.

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

which contains only observable variabless

A ™ b1b5b6 + b2b5b6? .1 T By R, - ?:: b (1 - bsmm +bbt ) (ls)_

abb(iwb){ta1)+{(1ah)+(1»h5)]

= {1 = b )L = b)A o, +bfU - (1 bs)utd] .

Equation (4) rewritten in matrix motation becomes
A=XB+Y¥, {5)

where

A = the vector of observations of the dep&né@nt variable,
X = the matrix of observations of the independent variables,
B = & vector whose elements ars algabraic combinatiens of the structural

parsmeters hiﬁs given by: )



Py = bybsdg

By = bybsbe

By = bsbg
By, = =babe (1 = bg)

Bs = b,Pg

Bg = =b,be (1 = bg)

B, = (1 = b)(1 = by)
Pg = =(1 = bg)(1 = by)

¥ = a vector of disturbance terms.

1f we restrict any of the structural psramsters to zere or one, the vector ef
pi'a will be corxespondingly simplified.

Simple least squares estimation of the parapeters of Equation (5) leads.
to several difiiculties., Pirst, 1f the eoriginal disturbance ﬁéxms ware serielly
uncorrelated, the W's wvﬁld be serislly correlated. Thus, the estimates would
not be efficient. Furthe?msre, simple laast squares estimates would be incomsise.
tent, because Equation {5) contains a lagged value of tha dependsnt variable.
Secondly, the structural parameters, bi’s s cannct be uniquely racoveied from
the estimates of the P£'s . Thivdly, even if the distuzba&ce terms of the redeced
eguacion are assured to be serially uncorrelated, unrestricted least squares estia
mation of the 6195 would not be efficient, because it 13&@&@5 the relationship
that exists among the §1°s .

Estimates of the Db, ,%s car be obtaired by maximizing the likelihead Fuwea,

i

tion of the cbservations with respect to the b,¥s .« 1If we assume that W _ 1s

dtstrtﬁutad as N{0, 621) s the log of the likelibood fumctien is given bys
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L(AIX, by 02) = - § log(21} - § log o° - i—‘;,; A-XP@A-XB . (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 pamfe:@rs{ ‘The maximm likelihood estimates of bi"
thus obtained are ccmsimaﬁt,, asymptotically unbiased and cfﬁcien:.u

These estimates can alsa be aasily cemputated {f there is Hrst order auto-

correlation in the disturbence terms such that

We=bWe gt

where the eg's gre normally end independently distributed.

'l‘he perameters of the model may sslso be estimated by a method proposed by

v Dhrmes. Equations {1) o (3) may b@ rzduced to the following:

&tﬂbh «%shh

R ,
1Ys ?I“EBP + b.b B (7).'

5% wlei 3¢

T ydet + (1 = B)A ; + bl

The infinits sum representing che espectation of che price may be divided into

two componontss

4 1
N ‘ e b
bzbéasj R T bzh b, s ngite, ®)
$=0 demp
hﬁl ’
bbby % (1 b'R

i=



The first term on the R.H.S. of Equation (8) can be rewritten ass

bbgbs 1 - bg)* ;o (a-v% b2b6b5(1 = bg) by - (9
Dhrymes calls b8 the “truncation remainder” which iz itself a parsmeter of the
model to be estimated. Equation (7) can now be written as:
t-l

*{l-0b
1=0

i

A—bb +bb6b P

1% + bybgb (1 bs)tba (10)

5 be) Pyt

the parameters of which can be 'esr.iaaeed by a nonlinear uﬁmm 'uknu.hobd; method.
To estimate the supﬁiy f.tmc.t.ioé for suger cane the Hm'lovun. mnodsl has te
bs Qmwha_z: modified to teke into account the peculierities of this crop. Rathar
than being confined to & 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 Ratconed crop has a exaller yield than the
planted crop, but, since its production costs ars lower, tha method is usually:
adopted after the hazvesting of the first srop.u Since the available statistics
pertain to the tosal ascreage rather thea to each new planting, our model has to
be modified for thia crop. We agsuma that the bazic supply decisien relates to

the nevw planting. Thus, we have

& -
se = bl + bth + b3t 4+ Ut ’ (11)



A m2bbb, bbb (R +

where 'S: 1s the desired new planting in the year t and the other variables
are defined 23 before. EZquation (11), together with the area adjustment equa=

tion, results in the following:

= * : Lo [ ]
St blbﬁ +-b2§69t ﬁ-babét + (1 b6)5t“1 +jb6Ut {12)

Lagging this equation cne pericd end adding the resultant equation to ths above,

w3 obtein

§.*+8

t el =2b

1P ﬁzbé(i‘.’z + 3";1} by, (2T = 13 o {13)

{1 e (S, ¢ * Sg«»z} + %(uﬁ& Ugﬁl) .

Since acreage in any year ir the sum of the planted ares in that and ths pravious

year, Equatien (13} reduces to

4 v SN f2e . 1% 7% o " - .
A, = 20ybe + B (FL + BY o5 4 babe (28« 1) 4 {8 = BdA, , + 0 (U + T, ) . (18)

“to ’3

If price expectation i3 based em the Nerlovial model, by the wsusl substitution

w3 ¢an obtoin

e = 2oybsby F Bpbsbg (R, By Fbgb(2E - 1) o bobg(l - b)(2e - 3)  (15)

+ {1 = bgd + (e bd]A o o~ L« bR - BdA

<+ ibé + :35 @ 3){3:2 & i}ta&} °

The peransters of this cquetion may be estimnzad under the assuuption of

independently distribnted disturbamse cerms. Aleterrstively, we may apply the
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Dhrymes*® reddction to Equation (15) to obtain the following:

t-l

= i 3
Ay = 2bybg + bpbohl T (1L - b (B 4 + B 5 )]+ bybibo(L - by) oy (16)

176 2 i

+ b3b6(2t -1+ = bé)A

twl + bé(l}g i E’tﬁl) ©

8ince the number of observations available for each district was too small
to estimate supply functions for each region separately, it was decided to com-
bine the observations and estimate the coefficients from the pooled samples
of cross-section and time saries. A simple yboling of the observations implies
that the coefficients for all districts age identical. Vhen beth the geographia
cal size-and the ecropping pattern of the distriets vary, this proposition is une
reasonabla. One simplifying assumptién 45 that regioaal‘difﬁerenaes sffect the
level of the dependent varisbls alone, Thus, only the coefficient of the constant
_ term varies a&ong the districts, and the astimation can be parformed by introducing
dusmy variables for each district. This preceduze i3 not, however, entirely sa-
tisfactory. The presence of the lagged endogencus variasble mekes it difficult
to separate its cffect from that of the individual disarﬁcﬁs.‘ Also, apart from
the price expectation and the area adjustmant coofficients, the ascumption that
the magnitude of the sthor paramoters is independent of the acreszge under & crop
is not very plauvsible. |

A mora reasonable postulate is that for districts with similar cropping
patterns, the cosfficients of the independent variables for a given crop are
proportional to tha a§etage acreags under that creps This esaumption can be fors

mally expressed as f£ollowss

" Y
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&, = bIZ‘Ti 4 bzxieu . 17)

wvhere Ait is the planted area of the crop in district’ 1 in period ¢t ,

P is the relative price of the crop in district i im period t,

it
- 1 ?
and A "’E’t:;Att .

Dividing both sides of Equatien (17) by A

, s Ve gt

Ay
.y

i

== %E 4+ 5B, -
Thus, under the above assusption, whea the dependent varisble is msasured in terms
of its mean vglﬁe, the coefficient of sach independent variablsris the saze for
different regions and can be estimated from pooled samples. This procedure, which
implies equal price slasticities in ali.ragianﬂg i3 mot very appropriaste whers
there are larger differences in tha eropping patiterns. The more likely situatiom
is that the elasticity deciines as & higher portion of the land is allocated to
the ciop.M Therefore, in combining time series snd crozs-section observations,
care has been taken to pool thess discricts that have similer cxopping patterns

or & similer paégisn of land under the crup im guﬁstinao_-Iﬁ every instance only
the contiguous distvicty were pocled. Admittedly, thare has besn & certain sube
jective element in the choics of the districts vhich were combinsd. A more
systemstic approach would have besn to use 2 nonlinear eguivalent of the test of
equality between sats of coefficients in dif{fersant regroseions. However, since

ths results of thke umposled regressions wars not very significant, end the test
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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, cerrected for degress
of freecdom. Therefere, in order to make the oxposition clear, 1t was decided
to report comparable sets of results whenever possible.%é

The estimates ave prosented im Tebles IXI te VIII, Por the food erops,
except for rice in Liksz, we do mot cbsewve significant positive reaspomse Lo
price. Im a mwmber sf eascs roinfall an the ¢ime of sowing cppoars to have a
significent influesce o the ccreage plonteds ogpoesielly for the winter crops
wvheat and bariey. I arcas where {lerdins scewrs tha seuara of the reinfall
was included in thy equotien. As oreested dtp ecvcificiont was wsually negative.
The coefficient of thy tizs twend was gonerally positive and significant fer
rice and whaat spd magative for banleve-s phescronoa which srobably reflects the

change of tht ralative yialdz of t8es> evops ever the povicd under study. The

tomis end the area sdjvotzont coeffie.

estimntes of ths orice wrpae& hien soeklls

y &,

:hla amcnpt in sowe caocen whore they are signifficantly

cient ggponr to bo sogso
graster thnn one, implying chet fhzoers cntrenolets srice chengss and overadjuvst.
Por the cash cromu the cosfficiente of price respounc oxe generally pooie

zive and eipaificantly difforent Toem sova. Unfortunotely, we de mot bave the

feit

estimstes for those srops in eil of the distrietn primarily begsurs of twe factors:

i) tho arce nilecated for svger and grownd wpgs i Imsignificsat in o cumber of

e

districtsy sud 2 ¢he idkelihood function wos not ckarply defined in theso areas

where sugar cens was polativaly unimporcant. Ldinear least squaves estimates of

the paremetor of the model counsider the constreins et the ecefficient of price
SR T

expectation ia ons ave given im Takio VI,

The genoxal fmprecsise thot eno obtains fyen the obowe xeosulits is that chere



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

Tab
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le III

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

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

Digtricts Districts Districts Distriets Districts Districts
1-3.5 6-8 9-12 13-15 16-18 19-24
.874° 1.022° 1. 044 .938P . 583 . 942P

(.239) (.277)  (1.045) (.184) (.427)  (.100)
-, 005 -. 008 -.003 -. 003 .04 -.001
(. 008) (.012)  (.004) (. 005) (.012)  (.004)
. 080 . 058 .011 . 055 -. 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) (.o11)  (.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) (L093)  (2.144)  (.963)
.843P .680°  -.180 .899° .521P .631°
- 112 - 104 -. 053 -, 055 .272 -.018
40 26 26 2% 28 55




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

Price Expectation
Coefficient

Area Adjustment
Coefficient

§2

Long Run Price
Elasticity
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TABLE TIT (continued)

II, Bihar, 1951/1952-1963/1964

Districts Districts Districts
25-27, 32
338 28-31f 35, 36, 38°
"'0275 “‘0497 .301
(.648) (.451) .227)
.009” .004 .0109
(.003) (.006) (.006)
1.825 2.897° .391P
(1.286) (.976) (.130)
-.874 -1.476° —
.016° . 0065 .0109
(.005) (.005) (.006)
.015° .012°
(.004) (.006)
.019° .013°
(.005) (.006)
.01s°
(.005)
—-005
(.005)
.8854 1.213° 1.219°
(.476) (.242) (.186)
.895% .771° .555°
(.458) (.190) (.138)
.351P .277° .350°
.218 .006 .197

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 Adjustment
Coefficient
ﬁZ

Long Run Price

Elasticity
3
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TABLE IV

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

I. Uttar Pradesh, 1953/1954~1962/1963f
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 . 039 . 046 .015
(. 013) (.008)  (.025) (. 053) (. 010)
.089° . 098¢ . 090 -. 005 -.033
. 0208 .027° .025 . 038 .0139
(. 011) (,006)  (.015) (. 032) (. 007)
.012 .027° . 026 . 048 . 009
(. 010) (.006)  (.015) (. 047) (. 008)
. 026° .0393 . 043 .o19%
(. 010) (. 017) (. 042) (. 010)
,o18% ,031 .010
(. 010) (. 031) (. 007)
.o174 .010
(. 010) (. 008)
. 016 .014
(. 010). (. 009)
. 0163 .010
(. 009) (. 008)
.648° 1.178° .613 1.260° .873
(.253) (.370)  (.401) (.459) (.677)
.925P 1. 055° . 946° ,237 .773
(.228) (.300)  (.375) (.316) (.684)
.457° .716° .432° .307 .150°
-, 077 - 134 .698 .758 .237
20 28 27 66

Number of Observations 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

[

L o n o

II.
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TABLE IV (continued)

Bihar, 1952/1953-1963/1964°

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
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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° .041¢
(.020) (.016)
.005
(.003)
~.0001
(.003)
~.004
(.003)
.566° .084°
(.177) (.246)
L9152 1.211°
(.184) (.240)
.300° .408°
.037 .025
76 28

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

(.220) (.211)
.0504 .008
(.028) (.017)
.005 -.103
(.150) (.169)
-.015 .038
(.040) (.059)
-.029° -.018°¢
(.009) (.009)
-.038" ~.019¢
(.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



II.

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

Price Expectation
Coefficient

Area Adjustment
Coefficient

EQ

Long Run Elasticity

Number of Observations

v
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TABLE V (continued)

Bihar, 1952/1953-1963/1964°

Districts
25-27, 32
33

.648P
(.135)

.011
(.007)

.184°
(.050)

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

Significant at the ten percent level.

Districts
28-31

.293
(.320)

024
(.015)

.7044
(.400)

-.283
(.173)

1.445°
(.174)

.532P
(.162)

.115
.323
48

Districts

35, 36, 38

-0249
(.423)

.025
(.022)

.210
(.157)

.067P
(.019)

.055b

(.018)

.070P

(.021)

.820
(.449)

1.143°
(.434)

.396
.395
36

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

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

excluding sugar



NON~-LINEAR ESTIMATES OF THE

TABLE VI

PARAMETERS OF THE SUPPLY RESPONSE MODEL FOR SUGAR?

Standard errors are given in parentheses.

b

Significant at the one percent level.

cSig_nificant at the five percent level,

dSignificant at the ten percent level.

®The three coefficierts of time trend are for Districts 16, 17,

Period and Price Area
Number of Truncation Time Expectation Adjustment
" Region Observations Constent  Remainder Price Trend Coefficient Coefficient
(1) (2) (3 (4) (5) (6) n (8)
. . b b b
Districts  1953/1954~- -,179 12.448 .037 ~.001 « 394 .663
16-188 1963/1964 (.186) (8.227) (.011) (.008) (.273) (.186)
33
.014%
(.007)
. 009
(.008)
Districts 66 .132 26.909 .020 - .487¢ .686°
19-24 (.249) 21.442 013 - (.245) (.123)
BIHAR:
. . d .C c b
Districts  1951/1952 -.177 23.429 .035 .002 .637 .659
26-2¢ 1963/1964 (.281) (12.921) (.013%) (.008) (.300) (.194)
a

and 18, respectively.

E

(%)

.693

226

«337

Price-

R Elasticity

(10)

1.337

1.375
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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 Pt-2) (At—l)
(1) (2) (3) (4)
Districts .149 .012¢ .426°
1-3 (.251)  (.006)  (.131)
pistricts .512°  -.003  .605°
6-8 (.173)  (.003)  (.126)
Districts .3850  -.001 6740
9-12  (.129)  (.002)  (.095)
Districts .051 0116 L542°
13-15  (.237)  (.005)  (.118)
Districts -.084 018> L475°
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)

7.21P 30 44k 774
b

13.21 30 -.115 -.291

25.32P 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.

bSignificant 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

Constant

Price

Truncation
Remainder

Time Trend:
First District

Time Trend:
Second District

Time Trend:
Third District

Price Expectation
Coefficient

Area Adjustment
Coefficient

EQ

Long Run Price
Elasticity

Number of
Observations

Districts 13, 16, 17

-.027
(.285

.007
(.003

140.5
(230.3)

.061
(.009

.056
(.010

+545

)

c

)

043P

(.013)
b

)
b

)
b

(.183)

<733

b

(.204)

.911

.891

33

8gtandard errors are given in parentheses.
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.

b

Prices have been
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ig a significautly positiv&vresponse'for cash crops; and for those food crops
which have some commercial importance, primarily because of the absence of cash
croés, e.ge. rice Iin 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 sene
sitive to the estimation technique or the cheice of the price deflator, nor is

it peculiar to the period under study. For {nstance, simple least squares with
various assumptions concerning the price expectation and the adjustment coeffi-
cients or nonlinear estimstion under the assumption of first order serial-cprrelation
in the disturbances of the Equation (14} produced eseencially.similér resulcs.
Also, aéplying the various sstimation techniques to data frem. the p;e;ﬁar perioﬁ,
when more observatiena ware available and pooling was not necess&ry; did not
alter the basic results. | '

Is it poseible that there ere such biases in our price data and the weighting
system and/or the model is so misspacifiaé that we conmot observe farmeis' ré-
sponse to price changes? Ia order to examine this posiibility, first differences
of the acreage for each crop in the varicus districts were corzelated with each
other. If they were responding to some common elémsnt, such 2z price, we would
expect significent positive correlation among them. The zesults, which are prew

JX

sented in Table B35, do not indicate strong parallel movements of acreage in

the different discricts. The mumber of significant correlation coefficients is
higher for the winter crops, wheat and barley, very probably due to the influence
of a common weather factor, which, as wz found, gemerally 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 Bihar

(1951/52-1963/64)
Mumbey of Correlation
Total Number Coefiicients that are
of Pairwise Significant at the
Corrclation _ 5% level
Rice B 39
‘ . Vheat 270 57
Sugen 276 58
Rica ‘ 66 ' &
" _ Wheat ' 63 g &2
Bihar Barley 56 17
Sugar 6 : e




price could not have played an important role in determining the supply of crops
which were not commercially important.17 There may be several reésons 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 market 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 camot be discernad in the aggregate data. ‘These
factors explain why we observe positive orice cosfficients both for cash crops,
which are, by defipition, produced for the warkes, and alse for food crops as
they become more cormarcialized.

Our conclusion is consistent with the results obtsined in otheyr studies
of agricultural supply botn in India amé in other countriecs which have an une
derdeveloped agricultural sector. & yxsceant study of food crops in India found
little.ar‘no price responss for major food cr@?$‘1$ Studies that have found
significant positive response in Indis have sithsey conzidered only cash crops,
such as jute of cotton, or have concentrasted on relstively commercialized regﬁons,
such as Punjab. In the rest of the world the pattern iz zimilar znd has led
Xrishma to conclude that Ycase studies suggest that evops can be vanged along &

subsistence«commercial continuum with their responziveness ¢o price movements
Q

% 3 - l #+ e r3
increasing with the degree of commercialization.” However, this basic difference

has not been generally recogulized in che literatuze and the svidence of low or
zero price response for subsistence cyops has been often overlocked. The advos

cates of the use of price policy in traditional sgriculture have tended to
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generalize the results of few studies to all underdeveloped agriculture and
asgert, as Schultz does that ",..responses to changes in product and factor
prices are significantly positive, Morecover, the observed lags in these
responses are closély akin teo the observed lags in the part of farmers, for
example, in the United States."20 The empirical evidence suggests 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 into previouély non~market-oriented
activities, It will not bé long before cur distinction between cash and sub-
sistence crons disappears, We can than use_price poiicy‘to regulate production
much more effectively.
v,

Previous studies of the role of agricultural price havé centered mainly
on economic aspects, such ss the-inc:éase in produétion or saviungs, and the’
social sspects have generally been ﬁeglected.. In those casesz which ;asu«s
such ag the uneven distribution of gains between the peasants snd the "parge
sitic” middle men have been considered. Thev have been viewed in static terms
rather than aa soclial by-products of the process of the penstration of markets,
Dalton is an exception, iHe stresses that the tranzition to market chznge means
an inevitable change in soelal organization Yand the destruction of” materislly

poor but unusually intepvated wars of 1if{s, whareln economic and gocisl processes

z L2 R

were smotuslly dependsat and velnforcing, However, hia mals concern is the
resultant dependence upon imperasnal wavkst forces rather than uneven develop-
ment and the divigion of the soclety into owners of capital and wage labourers,

It 18 this latter aapzet which we want to emphasize hare,
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Buring 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 svstem,
Once we recognize this fact, we realize that one function of price policy is
the extension of the market itself; 1,e., the making of market exchange the |
doninant form of economic organization. Favourable agricultural prices
accelerate this transformation, and, once product markets are established,
input factors also become commercialized, i.e., land and labour become com-
modities as well.. The t%ansigion go‘a market ecbnomy however, has typically
been characterized by uneven develepment.l The inequality.cannot be accounted
for by difference; in efficiency or entrepreneurial talent, but other
.factors, such as chance, geographiecal location and the initial position
{n the social hierarahy, have to be consldered. ane the process gets started,
further development uwsuallv enhances the inequality. For insta$ce, banafits
from high food price accrue wainly to fanrerz who are already commercialized,
xﬁe desree of commercialization is lsrgely 2 function af geonraphical locasion
@r_the slze of the farm. Tvpically, farmers ngaver o larpe cltiss or with
casy access to the frangportation sysiom galn west, and geographicsl dis-
parities gre widened, Lecause the larpeore farmers marker & higher percentage
of their cutput, they stand o proflt wore {rom hipghey prices. Falceon
sstimaces that in India acd Pakistan Yof fevery) %10 tramsferved via a price

]

. ) . wrd
support system, only sbout $§1 gees to “small” farmers.”



Technological change will accelerate this uneven development. Since
new technology usually means new, purchased inputs, productiom for the
market is a prerequisite for its adoptiocn., Commerciazlized farmers are
in a better position to introduce the new technoclogy, 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 a dominant factor in the Punjsbi 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 vregions of the world
that appeared in the colonial period will very likely be repeated within
the underdeveloped countries,

Ou¥ remarks are not meant to be an analysi&‘cf this procesg of trans-
formation. Rather, our aim i3 ¢o draw attention to itz existence and to the
need to examine its implications more carefully, We do not want to argue
in favor of lower agricultural prices im order teo retsrd the spread of the
narket'system. The cholce is not betwsen hipgh prices and keeping agricultural
stagnant, Favourable terms of trade certainly atimulate production but within
& particular pattern of development., Unfortunately, osther policies to develop
the rural sector aﬁd integrate into the rest of the sconomy have not recelved
the kird of conslderation they deserve, Many of the non-price poliecies, such
as land reform, cooperatives, ete,, that have bsen implemented-in the past
have not been real alternstives to price policy beczuse they havé in faet

helped in preparing the ground for the extension of the market economy,
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1?0? 2 discuseicn of thzse issues and other aspects ¢f the Creen
Revolution see [Falcom 15] and references cited therein,

ZFcr a comprehensive statement of the controversy and survey of the
literature seg [Behmman &, Chapter 1].

v 33@@. for imstance (Behrman 6, Chapter 1], It is not implied these
have been the enly sopacts of the contvoversy. Other guestions guch as

single crop response versus total producticn resvonse, chort Cerm versus

long term and production respoasa versus marketed surplus response have

also been raised and discussed, Theace legttoy nueotions, however, are only
meaningful in the context of the respsnce to prices. 820 [Dehrman 6, Chapter 1]
and [Krishna 20},

éFor example [Daiton il] and [Weale 281,

55@@ Schulze £33, Chapter 2},

GSee {¥hereon 38] cnd {Miraela 221,

?&gaia one has to distinzuish betwesn the cpread of tha mavrket system
and the functloninz of the cystem, For example, hipgh grice wavy increase
supply through market penetraticn into previocusly non-commereiaslized vegions,
A subgequent fall 1o price will mot mecessarily reduce supply.

slﬁationai Council of Applied Economiec Raeseareh 6},

9& survey of some villages in Deoria, s major sugar caeme growing distriet
in Eastern Uttar Pradesh, found that there waz practically no marketsble
surpluz for vice. Ses Gupta and Majid {17, pp. 7=8, 49=50}.

loﬁor a thoroush discuszsion of the wodel see Nerleve [29],

llSaa Goldberger {16, p. 1311, For & discuseion of the uniqueness of the
estimates see Howshirvani 130, . 71].

125@& Thrymes {131,

13The practice of ratooning vwaries ia different vegions of India., Im
Uttar Pradesh and Bibay it is wsually vatooned only onze.
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I‘Apart from its intuitive appeal, this observation is consistent with
the findings of Behyrman, See Behrman [6, pp. 297-300].

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

16The maximum 1ikelihood estimates were obtained using a alogopithm
developed by Marquardt., Although it is possible to estimate variance=-
covariance matrix of the parameter estinates, the gtandard errors given the
tables are linear approximationsy 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 fond prains, the price rise due to the
restriction of imports from the surplus repions falls o increase the local
supply. On the other hand, in tHe surplus regions food grains have commercial
importance and, therefore, a price reduection would lesd to a contraction in
their supply. The asymmetry involved would result in & net deecline In total
food supplies. .

lssee {Nationsl Counecil of Applied Economic Resesrch 26, Chapter 4].

19
survey of the empirical etudies of supply respouss.

20500 Schultz [32, p. 41

2lpaiton [11, p. 376].

22pa1con (15, po 29).

Krighna [20, p. 508]. This study and Behrman [6] provide a comprehensive




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 inaccuracy is in the method of recording land under
mixed cQOps, which has not changed since the end of the iast century. The lowest
administrative unit for which published annual data exists is the district, which
is, therefore, our geographical umnit of cbzexrvation. Since the 1955 reorganiza-
tion of the statesz sltered the boundsries of thres distzricts in Binar, these,
together with two others for which adequate data was not &ééilaﬁle, were excluded
from our sample.

Price statiszics. Price statistics for different commodities in various

markets and regions axe available f£rom & mumber of souzces. However, many of
the series lack uniformity end do not alwaye cover tha entirs period studied here.
Consequently we were forced to us2 & number of differenc sources. In Bihar, data

was available from the Scason and Crop Report on distvict farm harvest prices

which are the asverage wholesale priccs at which the commoditiss are disposed of
at the village site during & specified harvest pericd. The reported price is the

simple average for s number of viiisges in the districts. Unfortunately, in some



districts observations were missing, pavticularly 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-Indlz average prices for the latter.

In Uttar Pradesh where farm havvest prices were not available until after
1956, whole prices were used. These were usually the simple averages for a number
of markets. The choice of the markeZ 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 somz ¢rops, no major markets existed in
the region, and quotations from other markets were, thezefore, obtained. The
monthly wholesale prices, which are monthe-end quotaticns, 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 govermment controlled 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 chs price deflacor

was not an easy one€; because information om crxop substitutability was very frage
mentary. Thereiore, it was decided to deflate the price of each crop by two ine
dexes, one consisting of the cvops which are grown in the same seasen and the

other of all major crops. It should be noted that the dzflators do not Include

*For a list of market and data sources, sze Nowshizvani [ , pe 87].
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all the crops which are grown in each district, since for many pulses, vegetables,
and tree crops cconsistent price series were not svailable. In Bihar, where
pulses other than gram and arhar occupy a substantial portion of the area in

some districts, the ocmission 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 heterogeneous land and fixed
proportiong, area waights are appropriate, while production weights should be
used otherwise. Since we have deflated the prices by a rvather general index,
they were weighted by production rather than area. The weights were the average
production of each crop in the district for thres years im the middie of the period.
Excluding the districts where sugar cane is au important crop; the difference bee
tween the two sets of wzights is small.

Rainfall data. GHonthly rainfall figures for each district were obtained

from India Weather Review and weve aggregated for the following sowing periods:

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

September to Cctober in Bihar.



APPENDIX I1

Avsa under Various Grops as Percentage of Tetal Cultivated Lend
(35-56 and 56-57 acreage) and Demographisc Data
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District Rice Wheat Bavlev Craoins Sugar Crops Seeds Fibres Other
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APPENDIX II (continued)
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Rural Cultivators
Population, and Agricultural
1961 (percent Laborers, 1961
of total (percent of roral
population) working population)
98 38.2
95 86.7
80 78.9
93 84.7
93 75.9
926 84.3
95 88.1
95 83.6
96 79.0
89 7.7
8% 76.7
96 83.6
25 84.9
92 81.5
91 80.2
95 85.9
75 79.4
79 81.5
94 79.4
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District
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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

—fy 3

APPENDIX TIII

Name

Allahabad
Jhansi
Lucknow
Faizabad

Gorakhpur

Division:
District
1: 1-3%
2: 4,57
3: 13-18
4: 19-24
5: 9-12
6: 6-8°

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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