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ta the past fov ,.an the preoee11paUon vith the Gren Revolution baa ov•r-

•lla4owod dt.e d1seuaaica of the rol• of agrtcultw:al price policy, vhf.ch for the 

last two decades had IMeu one of tu eoatrO'ffrstal issues. of econoad.e development. 

a the iaeuea of pd.ce rupoue in wadordev~loped ag:d.culture. First, it h rc-

aU.nt! that the em:-ly optima about dM rapid trauf o.r&Ution of agriculture vas 

•t wai:rnted. See.cmdly • in sOIM of the &r(l\.H whero the iatroduc tiou of th4 11ev 

Y81rietiea be.e been 5UC:cessful, a ~r cf difficultiaa have arisen With respect 

to d1stl1.kt1oa and urk~ting. Tbb:dly, vber@ the inerease in productin is b$ .. 

If.Bina tt.> put pruewll a prices11 policy nakera are eoimcerud with tJw ildveree 

effect of theee lOU8r pricoa on other r:ogiou where co tec!rlaolopcal ch&,.e has 

eecured. 1 Al.dMmgh future issues of qrlcultur• price poU.ey wilt 1M aOlll.1lnrbat 

different frca those in ~ pa1t, tM:e are enough d.mlariU•• to vanant a re .. 

eaaatutioa of the controversy c.oncen.ins the extent of the response of agricultural 

producers in the underdeveloped cwntritts to changes in priee·relationships--a 

'1ased, tlwa •ariOWJ hypotheses were not. cl~ly defin~d and distinsuiabad from 

. ._. ot!Mlr, •d nwral i&lportant tapU.eatiou were ipored .. 2 This paper has 

8.-.ral &iMt 1) to clear t&p W Uilltif!I confutsiOD ccmeemf.D@ V41'1CNS bypotMBH 

._t peasant kuviors 2) to point out the inherent bias :f.n many of the •xiating 

, . ... 



~· 

atud:tes; 3) to present an empirical study of agricultural supply in a northern 

regin of India where uo price response was observed for a number of food crops; 

ad 4) to d.i.scosa in general terms a neglected iapUeaticm of usift8 thl3 mai'kct 

I. 

of cha11ge one 81'.liCOt.mta:a t:hree hypotheses: l) peas•nta an ratto:n,2!; 2) the'f 

respcmd to ec.ODC:lmic incntives; aad 3) pe$sanu re1pond to relative ~ices end 

aarket incentives. These are three dhtinct hypotheses, but thair cli'ffer©acea 

are not always recognized in the existing literat~re and they &~~ eftGn used 
. 3 . 
iaterclumgeably. Alt.hough rationaUt·y is c necessary cond:f.tion ~or ~oo •Utist~e · 

or t:heir rela1:1ve mlimport.ance for mwny ~tivities end prodtJCto in ~ rural 

~of m&nJ uude'rdev@loped countries has been eaphasized by a nm:ll~ ~f t'llritera. 4 

Iut:ead cf -challngiug this ba:d.c propoatticm th@ propoM~t$ of tM utie Qf price 

,oUcy ~ ~duced zau:ties to show that wile.re maneu aii.t pet.u\oa~~ ~ea~4 

t;o pricu.. '!'hue studit11J in no way disprove th~ hypot~d~ <ef t~i i~~ffacUve ... 

.... 



--a condition which ~till characterizes mAay activities in substantial ?Bttn of 

rural areas of i::he underdeveloped world. In making such a stat~lilt m 4@ ~ot 

imply that ~ocial and cultural factors ar~ etr&nsor thaa eco~ic ftw:e60 and thAt 

the apre:ad of markets cac lcm3 be r~o:lsted. ~ ec~c cx-cnsformati~ll of the 

1'Dird world in the past eentu?'l1 diapr~vec s'Jeh an ~see~tioa. Th0 ~~~ica of 

dllG 111U'ltat economy, mth au thnt it im:plios aiibcut w devolc~VAt of w eapi-

t.alist mode of production, is bllsicaU.y a ~Jif,foreat pw:cltl~ fre:a t:Mt o~ a-es~e 

to price chauge~ S.n a giweu dtvsttoo. Tht.s differo.~o is !!Wt e~ly ~ q~0stion 

of short-run versus lof!l-~U~ ~eapons~ which eoul~ f)f) treated by~ GCJ9 a Ms~lovian­

eype adjuzaaent. model; r&ther, th0 $ttm:tl&re !tsoU c~st'l 4T"'-~tleau.,. 

StudifH cf &iupply r«Ulpotlli" &re \!l!Jo£ul ia il'Q; E~r M ~hay ~ii~ l"A with 0 

~.- of t.h6 d~sree of r~~P®n~1wen®Oii in pu-t:l!.1!~d . .ar ea;;,es but, o.~ a teat ()f the 

hJpothasis of th~ effec~tven~~s of ~ ~~rket ~c~ai~ in u•1Wr~A 9 they ere 

- bound to bo inharently bi.g1ui.d :1n ;!s"W"4'1~ cfi accepU.ftl t~ r~thesf.e,, l"o~~e tho 

statiad.cal eetirti.atf.on of supply ftutetionf> requinm f3£.rl~· lcr.!g fo\M corwistGlCt 

data on productiMll and priCQ311 1H11111~b~ t~nd to l>@ eemined to c~ops cioo i"(.l~i<r-1"'.JJ 

where developad mar.keta exi~t. T"u~~, thoy mer~ly ~how ~~t ~nee pr~~~tction for 

8U'ket is develo~d ~ market ~crunnism u~rke ...... ®. eoud.union that ~ot aan.y ~Ofi>lO 

·""'1ld find aurprisins. The li~t of ~upply ~tudies pr~vi4Gd in ~mbls 1 illuntrotea 

dd.s point. Most o~ th@ studh!8 are cexeecrn®d with cesh or e~po:rt Cr©pS9 t:hile 

subsistence ~rop~ are not w~ll r~pr~s6ftt~~~ '!he r~~so" is ~1e~r1y the lack of 

dat.a for crops l&hich H'® t;z-mm prim,arily for @t'llH-consumptioo~ !t 13 tbe-refere 

ctifficult t.o tctst th~ hyp();thcil§h iu f:E"u&ly b~c~s:cd :r~r;ior,A~ in. the \mdordl!Jveloped 

-.rld. 
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TABLE I 

List of Supply Response Studies Pertaining 
to the Underdeveloped Countries 

Crop Region or Country Source 

Rice Thailand Behrman [ 6 ] 
East Pakistan Hauss a in [ 18 ] 
Punjab Krishna [ 19 J 
Philippines Mang ahas [ 21 ] 
Indonesia Mubyasto [ 24 ] 

Maize Thailand Behrman [ 6 l 
Punjab Krishna [ 19 ] 
Philippines Mangahas [ 21 ] 

Wheat Punjab Krishna [ 19 ] 
West Pakistan Falcon [ 14 ] 

Barley Punjab Krishna [ 19 J 
Millets Punjab Krishna [ 19 ] 

Cassava Thailand Behrman [ 6 ] 

Jute Pakistan Hussain 18 ] 
Pakistan Clark [ 10 ] 
India - Pakistan '"-..7enkatar.iaranan [ 37 J 
India - Pakistan Stern [ 36 l 
India - Pakistan Sinha [ 34 ] 

Cocoa Ghana Bateman [ 3 ] 
Nigeria Sanders [ 31 ] 
All the major producing Behrman [ s ] regions in the world 

Tea India, Ceylon Marti [ 25 ] 

Tobacco Halawi De.<in [ 12 J 
Rubber Halayasia Cha:i [ 9 ] 

Thailand Behrtn<-"..!l [ 7 J 

Sugar Philippines Askari [ 2 1 
Punjab Krishna [ 19 ] 

Cotton Punjab Krishna [ 19 ] 
West Pakistan Falcon [ 14 J 
Egypt Stern [ 35 J 

Coffee Brazil Arak [ 1 J 
Colombia Bateman [ 4 ] 



precision iu the definition ~f underdcvGloped ag?icultux~e It is not always clear 

t:eclmoloey end tetJt~l13.. ~:t:!.0\ rdr>i~ cJtitod@n the d~~eo of s..":\rkee or:!!ii'ntoticc and 

the i~rf@et:!on il.'1 tho ~r.'ket c:nst.:.cw;i tj:f.?G!l ·jfl[.y o~ G:lk~@DM'.lr"Ji' i~~J:"trJ.nce. S ~· 

of criteurin i:l c~~~ oo clkot.~w--~s cla6-s:i.Hcatic:.l ·ir. ~.>1!Hl:Uilo tfC"'(!l'."~e tb~ze exists 
. ~ a whole !JfSe~~ @f cl!f.fer.::int types of &l!t:!:'ieulttl!l?1'o · 

--- .: ... 
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nspoud to economic incentivel'!l and 2) even not well integrated and imperfect mar-
7 kets function wall es a signalling device.. If either of these propositions is 

false, prices will not be uueffective policy instruments. 

II .. 

a reaponsa for either type of crop. While if th~ aupply of cuh crops ta r@lated 

~ihar and the e~stern district• of Uttar Pradesh werft choseQ fo~ this study 
8 lxlcmuwe ~ l:egion iiil on@· of the po-orc.$t ud most bi.:lcbT~ri in lndi«ao A GttJdy 

cf gr~sD output f.or 1956 shows that ninet~en out of 40 districta are ~ t.~s 

19f tho dint!:ic~ having over 90 percent of t:heir population iu 1961 in Nral 

a1:005 (oce Ap~d.ix 1).. It is distressing that during the. decade f"r«?ll 1.951 to 

of ~ pt'¥Jle~ioo t~erefore depGtntb @n agriculture ms iw main l!ilOUTCtl of :b.icomc. 

In most of the c<iotricu ir; E~•tAm Uttar l'radef!h, cul.tiv~~ ;md ~ctalturel 



laborers €!OUtitut~ over 90 percent of the rural working force (see Appendix 1), 

aad in no district is die percentage lower than 75. 

Ths OXt$Dt of divoysification varies amongst the districts, but the region 

tcrtiQU\ of ·the c~ltivated er~a is devotad to food crops (see Ap1>4ndi~ 1). 

'l'hlo ia, of course, typii:a! of substatance agriculture, where a large percentage 

of l~~d ulllder food ~~o~~ ~s not necessarily i.aply that the productfi are inter-

ul-ly censtaad, 0iu:e tb3;>7 are bitlhly sellable cmnodit:f.es. However, in Uttar 

had.efllh aud B1ha.: tlier@ ia evidence that tli0 urketed portion of food grains i• 

qt.dte emall. la T.abltn ll ttC present estimates of the marke~ed portion of various 

food grains i~ the otntee of Utter Pradesh, !ihar, ~nd Punjab and all-Indta. In 
·-

coapartsol!i With th~ Hgu'res for Puujah and all-India, the Uttar Pradesh and'Bihar 

esti.'!.atl'aS mre q·,;d.te l.~ (they would still be lower for Eastern Uttar Pradesh). 

Thia sicuation 1s ~~aiu ~ reflection of the poverty of the region. Mo eatimatea 

cf th'.! market<ad p..1>rtion of food grains within each district are available. Bov-

~, there if,) s~c evidence that the marketable surplus of any given food crop 

the availability of other cash crops. For inatance, the marketed portion of barley 

is higher in E~ster~ Uttar Pradesh th&n in the state as a vhOle. On the other 

hand, when a la~g~ part of the cultivated area is devoted to cash crops, most of 

the food gro~"n ~ould be requir0d for local consumption~ 9 
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Approxiill'l.tO M8rltetable Surplus of the Main Crops 
end its Disposal by Various Agencies 

(percent) 

U~tar Pradesh · Bihar ?unjab All-India 

Marketable Surplue 
Pre-War 
Post-War 

Disposal of Marketable Surplus 
Gr~rs 
Village 
Others 

Marketable Surplus 
Disposal of Marketable Surplus 

I 30 

by• 1 
32 

n.e .. 

- I - ··1 
I 35 ~ 30 . 

Grows rs 
Village 
Other~ 

by
3 I 40 I 40 I 

and Itinerant i-ki::C~!!lts I ;g ' ~~ 

~ ~1-...... __ _ 

60 
JO 

36 

10 
30 ..... 

59 

41 
28 

14 
31 
65 

37 

S6 
39 
s 

26 Marketable Surplun I ~2 , !! 
Disposal of ~Uirketable Surplus by: , I 

Growex-a I 28 i 15 37 
Village and ltinerant }'l;trcha:nta ~ 62 I i'\O ' 4.S 

Others ~~-~-·:-~-·--~--~~ .. ·-~--~'---5--.._t......,_--____ ..., ____ i_a __ __ 

8rtaures fo~ iti~er~nt mer~h.~~t~~ 
Souce: .Report on th~ M'ark~t.ing cf Rict1 in India 

Report on tho M.n~keting of Wh~~t in India (~~Yt~ed ~dit!on), 1961 
J!fl~rt on th~ Y.arketing of l)adey in India, 1945 



Compared With Punjab, a much larger portion of the marketed surplus is sold through 

the village merchant (Table I). Thus the cultivatorse contact with the whole-

sale markets is limited. Also in the region under study large scale food· pro-

cessing is much lou cor.inon than in Punjab which just before the Second World 

War. with rice production l/7th Wt of Uttar Prsdeeh has 4 tlaes as many rice 

ailla. 

The Model 

The model usad :!..n thi~ st;udy is.¥ th• waU-k~m lerlovtan uupply-resporase 

aodel whose underlyins ~tructtaral relat!oiwhips sre ~essed by Equations (1) 

to (3)1 

where 
d At • the deaired areac 

At • the actual area, 

~ • the ~pected ~•lative pr1c@, 

Pt • the actu41 ~stative price~ 

(1) 

(2) 

(3) 

at • t~ r~infall d~ring eithftr tha iowi!li a@<~Ofte or ~ agricultural year. 

t • a ti&W trend w~riablof 

bd m tL- ith t ~ ~ • ~ ~ ~ o rJ~~u:ra~ par~@~er. 



• 

Equation (1) is the basic eupply func~ionj relating desi~ed area to the expected 

relative price, the rainfali at the time of sowing and a time trend. The model 

of price expectation for~ation io cxpressad in Equation (2), ~bile Equation (3) 
£0 specifies the dyrumiic ndjustment process. · 

Several r~rks Bhould be m&<le ~bout the above ~del. Firat, over the long 

run aupply can be af f«ctcd by changan in factQr ava!lcbili~y and/or technological 

area. Wo 1muld, cet©ris-paributJ, ~lso ~pect thu eupply of a cg-op to ozpand if 

its gverage yield ir.c~eases reletivc to chat of othor crops. Therefore, it ••ems 

reasonable to in~lude population 3nd eup~cted relatiwe yield in the supply func• 

highly conGlat0d with time, eapeeia:Uy for 1:a period &!,"; short u fifteen years • 

In •ucb circmst~n.:ee it is ju3tifi3ble to include a time trend directly in the 

avpply function and t:huii <!tVE>-id giving too cor.crct~ an interpretation of the coef· 

fici•nt of population 3nd yield va~!ables~ W'~ich nay be nothing but prcxiea for 

other slowly changing variables. 

Se«,:ondly, nlthough the !ncluDion of variables oth~r th.an price in the 

supply equation ia reqld.rad in order to differentiate between thfJ ac:ljut1tment 

not plausibl• to ~snumc thl!it d\e sho:;:t :run rt'iepo!i!Je to cl!A~au ia t.bes~ variables 

is idontical t¢ that 1.n otMr f~ctoz-3 i:mcb ~~ !>'t'ic~. ThG adjit3mGnt to such 
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extent foreseen, farmers should be more prepared for them. ?he weather factor 

presents the same difficulty. Since the weather variable is inherently a short 

term factor, and ordinarily its long term expectation does not change, it is not 

quite clear how there can be a long-run response to it. Of course, if farmers 

somehow knew what weather conditions would be at the tiu of sowing, they might 

be better prepared for it. One thing which is inevitable, hoveve, is the var-

iability in the weather, and therefore, one would expect that they would be pr•-

pared for an uncertainty in the outcowl'h For this reason it may be arped that 

the adjustment to changes in a f~ctor such as reinf all is complete. 

Equations Cl), (2), and (3) can be reduced to the following aiagle equation 

which contains only observable variable$; 

(4) 

..· 

lquatiou (4) rewritten in matrix notation becomes 

(.5) 

where 

A • the vector of observation.a of the dependent variable, -



~l - blb5b6 

~2 Zll: b2b5b6 

~ Ill b3b6 

~4 :.=: -b3b6(1 - b5) 

~ = b4b6 

p6 Oii ·b4b6(1 ~ b5) 

~ 11111 (1 G bs)(l - b6) 

~a - -<1 - b5><1 - b6) , 

·-U-

W • a vector of disturbance terms • ... 
lf we restrict any of the structural parEllll8ter~ to zero or one, the vector of 

~1 1 e will be corr~spondingly simplified. 

Simple least squares egtimation of the p$r~ters of. Equ.atJ.Gn (S) leads 

to several difficulties. First, if the original di8tt:n:"bnne• ta~ ..are aerially 

uncorrelated, the W's would be serielly correlated. Thus, the estimat~• would 

not be efficient. Furthermore, simple l@ast &quares eatimatos would be inconsie-

tent, because EqWltion (5) containG a lagged value of tb3 depeud~nt variable. 

Secondly, the structural parm!!ietero, b tg ' i cannot be uniquely recovered from 

the est1!3&tes of the ~'s • Thirdly, even if the disturb&~c~ t~ of the red•.M:ed 

equation are assumed to be serially uncorrelated, unrestricted least squares esti-

mation of the ~1 9 s would not be efficient, because it igno~es the relationship 

that exists among the ~1 's. 

Estiliates of the b1•1 can be ohtai~d b7 ~imi~ing the li~~!!~~~~ ~·~~ 

tion of the observations with respect to the b1 •§ • lf w asstDe that Vt is 

distributed as N(O, a 2l) , the los Qf the likelihood fuv..cticn is given byt 



. ~. . . 

I 2 T • T 2 1 LC! !,, ,!' rJ ) == "' ·2 log (2yt J .. 2 log tY - 2 (A ... ! ~) ' (,! • ! i!) • 
2,,. 

(6) 

The firs~ derivative~ of thi~ function with respect to bi's are not linear in 

the b1•s , and, therefore a nonlinear estimation procedure has to be used to 

estimate the structural par~etQrs. Th~ ~ximum likelihood estimates of b1
1 s 

thus obtained are consitJtontj, a~ymptotically unbiased and efficient. 11 
I . , . 

Thea• esti=ates can also be easily eomputated if there ia first order auto• 

correlation in th• disturbance terms much that 

where the •t's arc no~lly end independently distributed. 

The parameters of th@ mod~l wJAy aho b~ esti.Mt-lild by a metbod proposed. by 
12 Dbrymes. Equatior.s (1) te (3) ~Y ho rad~od to the followings 

m 

At• blb6 + b2b{lb51:0{l·a b5}iPc .... 1 ... 1 + b3b6Rt (1) 

... 

(I) 

·.· '-;" 



'l'be first term on the R.R.S. of Equation (8) can be rewritten ast 

(9) 

DhrJme1 calla b8 the "truncation remainder" which 1• ltaelf a paraMter of th• 

110del to be estimated. Equation (7) can 1'lOW be written a11 

(10) 

tlsa par ... tera of vbich can be estimated b7 a nonlinear u1dmn likelit.ood .•PH· . 
To est:teate the ttupply function for· aqar cane the hrloYlan model bu to 

be aal.Mwhat modifiod to take into accoun~ the pecuU..artties of this crop. bdler 

tJaao being collf iued to a •il!!Sl• agricultural season, the pe1'1.od of ~ of l1f&el' 

caae extends through~ut the entire year, and at tho end of th!• tlae tbe crop ta -. 
cut and alloeed to sp~ovt again. '?be btooned crop baa a maller Ji•ld U.a tJae 

planted crop, but, dnce its )>l'ocuction cos ta &1!'3 lOW"er, tho Mthod ta uual.ly · 
13 adopted after the harvestin! of t.h~.first crop. Since the a•ailabl• •ta~•tic• 

pertain to the total .!Croage rather then tto each uv planting, our aoclel Jtu *° 
be aocliftecl for thte crop. We assume that. the basic supply decision relate• &o 

the new planting. Thus, uo have 

(11) 

• .?-__ . ~..........__ 

.,.· ····· 
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I .. 
I, 
l 

where · S~ is the desired new·planting in thee year t and the other variables 

are defined as before. Equation (11), together with the area adjustment equa• 

tion, results in the follo'<·ringt 

(12) 

Lagging this equation c~e pGriod Qnd adding the reaultant equation to the above, 

m obtain 

year, Equation (13) reduc®~ to 

At• 2b1b5b6 + h2b5b6<i\ +Pt..,~,) + b3b6(2t"" 1) .. b3b0 (1 ... b5)(2t ... 3) 

+ ((1 m b6) + (1 $ b5))At•l ~ (l ~ b6)(l ~ b3)At~2 

(13) 

(15) 
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Dbrymes• reduction to Equation (15) to obtain the followings 

t-1 i 
At• 2blb6 + b2bSb6[i::o(l • b5) (Pt•l·i + pt-2-i)) + b2b5b6(1 • b5)~8 (16) 

+ o3b6(2t - 1) + <1 • b6)At-l + b6Cut + ut_1> • 

Since the number of observations availablo for each district was too saall 

to estimate supply functions for each region Bepnrately. it wna decided to com-

bin• the ob1ervationo and estimate the eoeff icients fr~ the pooled samples 

of cross-section and time C3ries. A simple pooliru.:; cf the observations implies 

that the coefficients for nl! districts ara idantica19 Hhen both the geographi-

cal size and the cropping pattern of the district$ v~Ty 9 this proposition is un-

level of the dependent variabl@ alone. ~~, only the coefficient of the ccnatant 

teEDt varies among the districts, and the ~stiaation can be performed by introducing 

to separate it• Gffect free that of tho individu~l diatricta. Also, apart froa 

A acre reasonable postulate is that for districts with similar eroppina 

patterns, the coefficients of the independene vari~blea for a §iven crop are 

aallJ expressed as followss 



~'· 

' 

where Ait is the planted area of thG crop in district 1 1n period t , 

Pit ia the relative price @f the crop in district 1 in period t , 

and - 1 n 
•1 11111 n ~·it. 

Dividing both sides of EquatiO'tl (17) by 'A1 , ~ get 

!hue, under the aboft a11smptioo, whftl th® dc~ndent variablG is meaeV.d in teraa 

of its ..an value, t.h9 coef f ie1en.t of ~ indop@ndent variable is the aaaa for 

different regiom and can be estimatod fr~ poobd aapleso This p:-ocedure, which 

implies equal price 1dastic1ties tn a:U r~giou, 1$ Mt very appropriate vbin:e . 

there are laqel!' differeneu in tho cropping patt.anae The acre likely &ituttoa 

1• that the elasticity declines ~• a ldg~r portion of th@ lantl ia allocated to 
14 the crop. ther$fore, in combining tiae sertea and c1:0sa-aection observations, 

care baa been taken to pool thesa district• that have aifidlar cropping P4tcerna 

ft a aimlar portion of land mdcr the crop in question.. . In nery tnotnee ollly 

the coaciguous districu were pooled. Admittedly, there baa beeD a c@rtain aub-

jectiv• •leae.nt iu the ehoic8 of tha districts which wre combined.. A BOre 

a,ateaatic approach would ha"lf'@ ~~ft to use a nonlin•~r equivalent of the teat of 

equality 'between SGC$ @f coeffici~nt~ in ~iffer~ttt regr~~§iona. Hoveverp sine• 

the re•ulta of the unpooled rQgre$tt~Qna ~:;re r.ot very vi!jillificamt, and the teat 





.,.,, 
Ill' .. 

improv<ement in the cocf~icients of multiple corral~tion~ corzected for d3grees 

of freedom. Therefo-re, tn order ~o mak.::; the oxpoaitio:-J\ cl~er, it was d.acidad 
16 to report ccmpor.ablo set:: of i·esults whenever possible. 
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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 

Di~t:r:icts Districts Districts Districts Districts Districts 
1-3~ 5 6-8 9-12 13-15 16-18 19-24 

Constant .874b 1. 022b 1. 044 .938b • 583 .942b 
(.239) (. 277) (1. 045) (.184) (.427) (.100) 

Price -. 005 -. 008 -. 003 -. 003 • 014 -. 001 
(. 008) (. 012) (. 004) (. 005) (. 012) (. 004) 

Rainfall • 080 • 058 • 011 .055 -. 033 -. 010 
(. 130) (. 096) (. 046) (.114) (. 119) (. 026) 

Time Trend: .038b .• 032 d • 001 • 034b • 032c • 015b 
First District (. 012) (. 016) (. 004) (. 007) (. 012) (. 005) 

Time Trend: • 027c • 016 -.001 • 031b • 045b • 015b 
Second District (. 013) (. 012) (. 004) (. 007) (. 011) (. 005) 

Time Trend: • 029c • 008 -. 001 • 018c • 03ld • 016b 
Third District (.012) (. 012) (. 004) (. 008) (. 015) (. 005) 

Time Trend: • 044b • 003 • 016 
b 

Fourth District (. 013) (. 004) (. 005) 

Time Trend: • 018 b 

Fifth District (. 005) 

Time Trend: • 019b 
Sixth District (. 005) 

Price Expectation "613 • 949c 1. 218d l.646b • 880 .688 
Coefficient (. 7 56) (. 378) (. 602) (.295) (2.184) (. 937) 

Area Adjustment • 577 .380 .648 .40lb • 904 .838 
Coefficient (. 704) (. 267) (. 609) (. 093) (2. 144) (.963) 

-2 R .843b .680b -.180 .899b • 521b .631b 

Long Run Price -.112 -. 104 -. 053 -. 055 .272 -.018 
Elasticity 

Number of 40 26 26 24 28 55 
Observations 
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TABLE III (continued) 

II. Bihar, 1951/1952-1963/1964 

Districts Districts Districts 
25-27, 32 

33e 28-31£ 35, 36, 38 e 

Constant -.275 -.497 .301 
(. 648) (. 451) {. 227) 

Price .009b .004 .OlOd 
(. 003) ( ,006) {.006) 

Rainfall 1.825 2.897b .39lb 
(1. 286) (. 976) ( .130) 

-.874 b 
Rainfall Squared -1.476 

(.627) ( .499) 

Time Trend: .016b .006g .OlOd 
First District (.005) ( .005) (,006) 

Time Trend: .015b .012c 
Second District ( .004) (.006) 

Time Trend: .Ol9b .013c 
Third District (.005) (.006) 

Time Trend: .015b 
Fourth District (.005) 

Time Trend: -.005 
Fifth District ( .005) 

Price Expectation .885d 1.213b l.219b 
Coefficient (.476) ( .242) ( .186) 

Area Adjustment .895d • 771b .sssb 
Coefficient ( .458) (.190) (.138) 
-2 R .35lb .277b .350b 

Long Run Price .218 .006 .197 Elasticity 

Number of Observations 65 52 39 



' 

ll Approximate 1.'!Um.dard @l--rozs ::n:e 3iwan im. pa:renthesae .. 

bSigmf ic:.nt at th~ o~o p-erccmt. lov@l e 

cs1~aic&iillt at che fZi'\•".3 p.1i:'CO~t ll.€.Wet .. 

dS:lpificant oii': ::h<ll !'~en pcx~ct1t lcit.rol .. 

°Pi-tees ..:1~r@ d.efiat.~d by rrel it!d~ ©i the firlc>::'~ of ot:~:.! :ron>s ~ durins the 
&£m e~nonfl a=ludt~.;:; £e;}~:r:~ 

fhteoa ~ 4eUotec1 by £.~ ~:.~'ldmI 41,\! t~Ln ;_;;r:1,~at"I f.l\f nl1 cro~o. 
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TABLE IV 

Nonlinear Estimates of the Parameters
8 of the Supply Response Mode 1 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 .16-211 24 

Constant .874b • 92lb .117 .183 .768b 
(.258) (. 154) (.536) (. 955) (.199) 

Price -.004 -. 008 • 039 • 046 • 015 
(. 013) (. 008) (. 025) (o 053) (. 010) 

Rainfall • 089b • 098c • 090 -. 005 -. 033 
(. 031) (. 041) (. 065) (. 086) (. 047) 

Time Trend: • 020d 0 027b • 025 • 038 • 013d 
First District (. Oll) (o 006) (. 015) (. 032) (. 007) 

Time Trend: • 012 • 027b • 026 • 048 • 009 
Second District (. 010) (. 006) (.015) (. 047) (. 008) 

Time Trend: • 026b • 039d • 043 .Ol9d 
Third District (. 010) (. 017) (. 042) (. 010) 

Time Trend: • 018d • 031 • 010 
Fourth District (. 010) (. 031) (. 007) 

Time Trend: • 017d • 010 
Fifth District (. 010) (. 008) 

Time T;rend: • 016 • 014 
Sixth District (. 010). (. 009) 

Time Trend: • 016d .010 
Seventh District (. 009) (. 008) 

Price Expectation .648c 1.178b .613 1.260c .873 
Coe ff~cient (. 253) (. 370) (.401) (.459) (.677) 

Area Adjustment • 925b l..OSSb • 946c .237 • 773 
Coefficient (.228) (. 300) (.375) (. 316) (.684) 

-2 R .457b 0 716b .432b .307 .150c 

Long.Run Price -. 077 -.134 .698 • 758 .237 
Elasticity 

\ 

Number of Observations 66 20 28 27 66 
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TABLE IV (continued) 

II. Bihar, 1952/1953-1963/1964f 

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 
R2 

Long Run Price 
Elasticity 
Number of Observations 

Districts 
25-27, 32 

33 

• 713b 
( .148) 

.003 
(.005) 

.194b 
( .051) 

.005 
( .008) 

.010 
( .008) 

.556b 
( .147) 
1.34lb 
(.123) 

.259b 

.078 

60 

a Standard errors are given in parentheses. 
bSignificant at the one percent level. 
c Significant at the five percent level. 
d Significant at the ten percent level. 

Districts 
28-31 

1.012b 
(. 286) 
-.008 
(.012) 

.089 
(.129) 

.010 
(.009) 

.015 
( .010) 

-.004 
(.010) 

1.34lb 
(.210) 

.438c 
(.187) 

.102 

-.158 

48 

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

Districts 
35 ,36 ,38 

-.476 
(.560) 

.019 
( .020) 

.200b 
( .067) 

.093b 
( .017) 

.073b 
( .016) 

.094b 
(.020) 

.591b 
( .188) 
1.493b 
( .165) 

.646b 

.408 

36 

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

Nonlinear Estimates of the Parameters 
of the Supply Response Model for Barley a 

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

Districts 
1-3, 13-15, Districts Districts Districts 

22. 23 6-8 9-12 16-21, 24 

Constant .890b .948b .694b l.09lb 
(.150) (.101) (.220) (.211) 

Price .003 .002 .o5od .008 
( .013) ( .008) ( .028) ( .017) 

Rainfall .060b .04lc .005 -.103 
(. 020) (.016) (.150) (.169) 

Rainfall Squared -.015 .038 
(.040) ( .059) 

Time Trend: .005 -.029b -.018c 
First District (. 003) (. 009) (.009) 
Time Trend: -.0001 -.038b -.019d 
Second District ( .003) (.009) (.010) 
Time Trend: -.004 -.031b -.023c 
Third District (. 003) ( .010) (. 011) 
Time Trend: -.018c -.019c 
Fourth District ( .007) ( .009) 
Time Trend: -.02lc 
Fifth District ( .009) 
Time Trend: -.025c 
Sixth District ( .010) 
Time Trend: -.016 
Seventh District (.010) 
Price Expectation .566b .984b l.606b .856 
Coefficient (.177) (.246) ( .183) (. 753) 
Area Adjustment .915b 1. 211b .460c .733 
Coefficient (.184) (.240) ( .168) (.740) 
-2 R .300b .408c .689b .260b 
Long Run Price .037 .025 .495 .088 Elasticity 
Number of 76 28 27 Observations 66 
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TABLE V (continued) 

II. Bihar, 1952/1953-1963/1964e 

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 
R2 

Long Run Elasticity 
Number of Observations 

Districts 
25-27, 32 
33 

.648b 
( .135) 

.on 
( .007) 

.184b 
(.050) 

-.003 
(c006) 

-.002 
(.006) 
-.002 
( .007) 

.635b 
(.185) 
l.129b 
(.156) 

.304b 

.169 
60 

aStandard errors are given in parentheses. 
bSignificant at the one percent level. 
cSignificant at the five percent level. 
ds. · f. h 1 1 igni icant at t e ten percent eve • 

Districts 
28-31 

.293 
(.320) 

.024 
( .015) 

• 704d 
(.400) 
-.283 
(.173) 

1.445b 
(.174) 

.532b 
(.162) 

.115 

.323 
48 

Districts 
35. 36. 38 

-.249 
( .423) 

.025 
( .022) 

.210 
( .15 7) 

.067b 
(.019) 

.055b 
( .018) 

.070b 
(. 021) 

.820d 
(.449) 
1.143c 
(.434) 

.396b 

.395 
36 

ePrices 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 VI 

NON-LINEAR ESTI1'1ATES OF THE PARAME'rERS OF THE SUPPLY RESPONSE MODEL FOR SUGAJ~.a 

Period and Price Area 
Number of Truncation Time Expectation Adjustment -2 Price-

Region Observations Constcint "R.emainder T> • Trend C9efficient Coefficient R · .. -'($lasticit:y _rice 
~--~---- ----------~-

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) 

Districts 1953/1954- -.179 12.448 .037 b -.001 .894b .663b .693 1. 337 
16-rne 1963/ 1964 ( .186) (8.227) ( .011) ( .008) (. 273) ( .186) 

33 
.014c 

( .007) 
I 

t-
(\J 

.009 I 

(.008) 

DiGtr:icts 66 .132 26.909 .020 -- .487d .686b .226 ..-,•.'081 
19-24 (.249) 21.442 .013 -- ( .245) ( .123) 

BIHAR: 

Districts 1951/1952 -.177 23.429d .03 )c .002 .637c .659b .337 1.375 
28-29 1963/1964 (. 281) (12.921) (.01)) (.008) (.300) ( .194) 

aStandard errors ar~ given in parentheses. 
bSignificant at the one percent level. 
cSignificant at the five percent level. 
dSignificant at the ten percent level. 
eThe three coefficierts of time trend are for Districts 16, 17, and 18, respectively. 
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TABLE VII 

ESTIMATES FOR LINEAR REGRESSION EQUATIONS FOR SUGAR 
IN UTTAR PRADESH~ 1954-1963a 

(combined cross-section and time series) 

Price Area 
(Pt-1 + Lagged Short Run Long Run 

Number of Price Price 
Region Constant pt-2) C.\-1) R2 F Ratio Observations Elasticity Elasticity 

(1) (2) (3) (4) (5) (6) (7) (8) (9) 

Districts .149 .012c .426b .348 7.21b 30 .444 • 774 
1-3 (.251) (.006) ( .131) 

Districts .512b -.003 .605b .495 13.2lb 30 -.115 -.291 
6-8 (.173) (.003) ( .126) 

Districts .385b -.001 .674b .578 25.32b 40 -.037 -.113 
9-12 (.129) (. 002) (.095) 

Districts .051 .Ollc .542b .457 11. 37b 30 .421 .919 
13-15 (.237) (.005) ( .118) 

Districts -.084 .018b .475b .590 19.43b 30 .627 1.194 
16-18 (.189) (.005) ( .108) 

Districts .315d .008c .383b .246 9.30b 60 .305 .494 
19-24 (.164) (.005) ( .108) 

a Standard errors are given in parentheses. 

bSignif icant at the one percent level. 
c Significant 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 GROUNDNUTSa 

Uttar Pradesh, 1953/1954-1963/1964 

Districts 13, 16, 17 

Constant -.027 
(.285) 

Price .007c 
( .003) 

Truncation 140.5 
Remainder (230. 3) 

Time Trend: .043b 
First District (.013) 

Time Trend: .06lb 
Second District (.009) 

Time Trend: .056b 
Third District (.010) 

Price Expectation .545b 
Coefficient ( .183) 

Area Adjustment .733b 
Coefficient (.204) 
-2 R .9llb 

Long Run Price 
Elasticity .891 

Number of 
Observations 33 

aStandard 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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is a significantly positive response for cash c:i:ops, and for those food crops 

which have some commercial importance, primarily because of the absence of cash 

crops, e.g. rice in some regions of Bihar. A.~y 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 growtho 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 choice of the price deflator, nor is 

it peculiar to the period under study. For instanc,e, 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 correlation 

in the disturbances of the Equation{~§) produced essentially similar results. 

Also, applying the various e3timation techA~iques to data frem the pre-war period, 

when more observations were available and poolins WAS not neceacary, did not 

alter the basic results. 

Ia it pos~ible th~t there ~r~ such biases in our price d4ta and th~ weighting 

system and/or che m.odel is so misGpecified that we cnnnot obse~ farmers' re-

sponse to price changes? In order to exmnin~ thial podibiU.ty, first differences 

of the acreage for each crop 1.n the varicuia district! wcr@ correlated vith each 

other. If they were responding to s04'.l'le common elemttnt, suclt :u price, we would 

expect significant positive correlation among them. The l:'esults, which are pre-
f'JI; 

sented in Table ~9 do not indicate ztrong parallel movements of acreage in 

the different districts. The r.iwber of sisnificant correlation coafficients is 

higher for the winter crops, wheat and b~rley, very probably due to the influence 

of a common weather factor~ which, as we found~ gen~rally hnd a significant coef· 

ficient in the reg;:e~rni6:m5$ We are thus lt:d to the conclusion thAt relative 
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TABLE IX. 

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

(1951/52-1963/64) 

Rice 

'tot&l Number 
of Pain<fise 

m.nnber of Correlation 
Coef.iicients that are 

Significant &t the 
.5% level 

39 

Uttar Pradesh 
57 
65 
58 

:Bihar 



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 th~ir food output, they have little conta~t 

with whatever markets exist; hence market signals cannot be effectively trans-

mitted. Thirdly, even if some peasants respond to prices because of the wide 

fluctuation in the total area allocatied to these crops (due to £actors such as 

weather), the effect of price cannot be discerned. i:n the agr;regate data. These 

factors explain uhy we obse:tv~ posi live !)rice coeff:id.ents both for cash crops, 

which are, by definition§ produc<ild for t~H~ we..r·ket~ rmd .also for food crops as 

they become more comm~rcializcd. 

Our conclusion is comdstent with the r<:!~mlts obtd:,'H!id in other !'Studies 

derdeveloped· agricultural sector" A ri!c~mt study of fe::~od crops in lndta found 

little or no price xespons~ for ma.jo:i:: food crop~. rn 5tuc:H.l'!n thBt hava found 

such as jute or cotton~ or. have ccmccnt::r•a:tcd on relatively comm.ercidbed regions, 

such as Punjab. In the rest of the world the pattern i.~ t>irai.lar ~nd has led 

:.-~rishma to conclude that. "c<UH! ~tudhl:i$ suggest that crops can be ranged along a 

subsistence .. commerc:.i~l conti'i.-mum with thilir respon<!.ivemrnr, to price movements 

increasing with the degree ()f comwerc:Lal:-.z.ation.'119 H0toteve:c~ tM.s basic difference 

has not been generall.y recognhe<l in the lit.er~tur>J and th~ <"JJV:idence of low or 

zero price response for suindstenct'~ crt>ps has been often ,werlooked. The advo-

cates of the use of pric·-e po Hey i.n traditional azrkulture ha.ve tended to 



generalize the results of few studies to all underdeveloped a~riculture and 

assert, as Schultz does that " ••• responses to changes in product and factor 

prices are si~ificantly .positive. Morec1ver, the observed lags in these 

responses are closely akin to the observed lags in the part of farmers, for 
. ,20 example, in the United States.' The empirical evidence Ruf?gests __ that aa 

yet such a conclusion is not warranted for a substantial portion of agricultural 

production in the underdeveloped countries. Of course, the present trends in-

dicate the rapid spreaJ of the market system into previously non-market-oriented 

activities. It will not be long before cur distinction between cash and sub-

sistence cro~s disappears. We can then uee price policy to re~ulate production 

much more effectively. 

Previous studies of the role of agricultural price have centered mainly 

on economic aspects, such zs r.he increase in production or savings. and the' 

S<tciul aspects have generally been neglected. In those cases which iasu«s 

&ucll as the uneven distributi.on of gains between the peasants ·and the "para-

dtictf middle men ha\te been considered. They have been viewEid in static terms 

rather than as social by-products of the process of the penetration of mgrkets. 

Dalton is .an excs:!ption~ He stresses that the trMtsition to market change means 

poor but unusually inte14rat~d • .. ntys of li,f t!ll wh~rein eeonom.ie and $Od.al processes 

were mutually dependent and t"~~infor·~i!"i~. vt
21 Hov~ve:r~ hia main concern is the 

'lftent and the divieion of the society i.nt<; OwYUH"G of capital and "W"age labourer&. 

It is this latter aspect which we want to empha.sizt". lH:ireo 
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Durin,. the one hundred years before the Second World War much of the 

underdeveloped region of the world was inte~rated (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 market itself; i.e., the making of market exchange the 

dominant form of economic organization. Favourable agricultural prices 

accelerate this transformation, and, .once pt'oduct markets are established, 

input factors also become commercialized, i.e., land and labour become com-

modities as well •. The transition to a market economy hwever, has typically 

been characterized by uneven development. nte inequality cannot be accounted 

for by differences in efficiency_ or entrepreneurial talent, but other 

factors. such as. chance. geographical location and the initial 1:1osition 

in the eoeial hierarchy, bavc; to ba considered. Once the process gets atat'ted, 

further developmc.nt USUllll;t enhances the inequality. For instance, benefits 

from hi~h food price accrue maiu.ly to famer.s who are already commercialized. 

cf their cmtput, they stand to pcofit: lnor~ fnnt1 hiRher prices. Falcon 

estimates that in India and l'akist<.u\ "of [r,;;veryJ $10 t.ransfe-rred via a prir::& 

aupport system, onl.y nbout $1 goes to 11sn\all" farmers. 1122 
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Technological change will accelerate this uneven development. Since 

nev technology usually means new, purchased inputs, production for the 

aarket is a prerequisite for its adoption. Commercialized 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 a~iculture 

in Punjab must have been a dminant factor in the Punjabi farmers' receptivity 

to the new high yield varieties. Needless to say, new technology leads to 

further commercialization and the chain reaction continu~s. Th~ regional 

disparaties between the developed and underdeveloped re~ions of the world 

that appeared in the colonial period will V.ery lik~ly be repeated within 

the underdeveloped countries. 

Our remarks are not meant to be an analysi~ of this procese of trans-

formation. Rather, our aim is to draw ettention to it$ existence and to the 

need to ex.amine its implications more carefully. We do not want to argue 

in favor of lower agricultural prices in order to retard the spread of the 

Market system. '!'he choic~ is not between high prices and keeping agricultural 

stagnant. Favourable terms of trade certainl~ atimulate production but within 

a particular pattern of development6 Unfortunately• other policie• to develop 

the rural sector and integrate into the rest of the aconc:my have not received 

the kind of consideration they desell'.'Veo Many of the non-price policie8, such 

aa land reform. cooperative®• eteo~ that have b@en implemented-in the past 

have not been real alternatives to pric~ policy because they have in fact 

helped in preparing th~ ~~ounc for th~ e~tension of the market economy. 



lvoir a disewHili«.l'n of th2se isaue.§ aacl other upecto of th& Gree 
Revolution see [Fmleon 15] &nd referS'D.ce@ cited tha~ein. 

2 For a compr~hens!ve stetemenc of ths eontn:ivermy and @urvey of tho 
liternture oae [Behmt'.ra 6 0 C'raey:v:;cr: l]. 

3see, for i~otml.ce iB~hnuBn 6p Ch~pter 1], It is not impliod these 
ha'lfe been the ooly Mp<'lctn of i:he C®tt'O~f~l'Oy e O~her questions a:uch 8B 
single crop r<:?sponna verEJus tot:1Jl production '.~ei:H,onse, ohort cem vercus 
lon~ term and produeticn zcspo~go ve~sus m3~ketcd nuTPlua reaponge have 
also been raised und diecu@sed. Th(:\0 1~ lse:tcr iqueociono e howevar, are only 
meaningful in the coutc:;t.:.:: t;f the t"~op.:;iu::e to pd~ce G~n [B01hnu.n 6, Chapter 1) 
and [Krishna 20]. 

1 ~ein on0 htin to ct~@ti:n~u~.flh b~tWC\f!)n r.ho oprcad of th11t maTbt eyat• 
and the funetioniu~ oi the cys~~1lh fo~ exampl~, high price ma~ increase 
supply through market penctrBtfon into p:-~vioooly non-commercialized regions. 
A eubaequent fall in pirictl wil1 not t:1~cesanrily reduce supply. 

9A survey of ~om0 village~ in Deoria~ a major augar cane growing diatrict 
in Eastern Uttar Pradash. found that th~ra was practical!' no marketable 
eurplus for rice. See Gupta ~nd Majid [17• pp¢ 7-s. 49-SO)e 

11see Goldberger [16e P• 131]~ For g di~eusaic:m of the uniqueness of the 
estimates see Nowshirvani i30t Pe 71]. 

13The practi!f!~ \'.if r~.t.coni>:&g ~\':'u.·ies h1 d1.f far1:mt re~ion.3 of India. In 
Uttar Pradesh and Riha7: if: i.9 t::m.i.mlly ~ac::'Joned only on~ee 



14Apart from its intuitive appeal, this observation is consistent with 
the findings of Behrman.. See Behman [6, pp. 297-300]. 

15For a discussion of the food controls see [NoW!!thirvani 30 9 Chapter 2]. 

16The maximum likelihood esti~atea were obtained using a alo~orithm 
developed by Marquarclt. Although it is oossible to estimate variance-
covariance matrix of the parameter esti~ates. the standard errors given the 
tables are linear approxim..~tiona; see [Marquardt 22]. 

17 This conclusion has :tm,,orta.nt iraplications regarding the ef f ectivenesa 
of price controls and food zone:t! in India. Sim~a the peasa.ntts in the deficit 
areas generally market little of the!ir food grairu'§ 9 the price rise due to the 
restriction of imports fr~m the sur?lua reP,iona fails to increase the local 
supply. On the other hand. in ttle surplus re~ions food ~ains have connercial 
importance and, therefore, a price r~cluction would le8d to a contraction in 
their supply. The asymmetry :inv-;>lved would result in a net decline in total 
food supplieae 

18see {National Cotit1,cil of Applied Economic Research 26 9 Chapter 4). 

19Krishna [20, P• 508]. This study and Behrman [6] provide a comprehensive 
survey of the er11p:1.ric.al studies of supply reap;0nf!lee 

21nalton [llf P• 376]. 

22Falcon (15 9 P• 29]. 



APPENDIX I 

The principle source of acreage statiztics was the annual publication, 

Agricultural Statistics of Inj_!.~, ~hich 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 a~e the most reliable of the agricultural 

data. The major source of inaccuracy is in the method of recording land under 

mixed crops, which has not changed 5ince the end oi the last century. The lowest 

administrative unit for which published annual data exists is the district, which 

is, therefore, our geographical unit of obge1-vation. Since the 1956 reorganiza-

tion of the states altered the boundaries of threo di~txicts in Binar, these, 

together with two others for uhich ad~qunte data ~23 not available, were excluded 

from our sample. 

Price statistics. Price statistics f~r different commodities in various 

markets and regions are available f~O'l!l ~ number of sou~ces. However, many of 

the series lack uniformity and do ~ot Blways cover th~ entire period studied here. 

Consequently we were forc~tl to us~£ nti..mber of different sou~ces. In Bihar,data 

was available from the ~~oon and ££2.r~.!£ en <li~t~ict farm harvest prices 

which are the av~rage wholesale prices at uhich the commodities are disposed of 

at the village site dqring ~ specific~ h~zvest period. The reported price is the 

simple average for a number of village~ in the districtse Unfortunately, in some 



districts observations were missing, pa~ticularly for the earlier years. The 

missing observations were estimated by regressing the price series in question 

on anothet set of p~ices in either one or two districts ~~th which it was most 

correlated. Since this method was not f eQsible for arhar and sesamum, average 

month-end wholesale prices in Patn~ from January to June were used for the farmer, 

and agricultural year ::neanr. of the all-India average prices for the latter. 

In Uttar Pradesh where farJ!Jl hat"Vest plCices w:ere not availabh until after 

1956, whole prices were used. These uere csually the simplie averages for a number 

of markets. The choic~ of the market was determined by loc~tion, the availability 

of continuous price data since 1952 ancl th~ import&nce of the market as a trading 

center for the crop in question. For som·:! crops, n<> major markets existed in 

the region, and quotations from other markets we~e, thebefore, obtained. Tha 

monthly wholesale prices, which are monthuend quotationo~ were averaged over 

the period from the harvest to th~ sowit'!.3 cf each crop~ Fo~ 6ugar cane a weighted 

average of the free market price and the govet"llment controlled price was used. 

The price data was obtained primarily from Agricultural_Jrices in India and Bulletin 

* ,gn Food Statis,ti~. 

Construction of ,.Erice indexes. The choice of the price deflator 

vas not an easy one 1 because information on crop substitutability was very frag-

mentary. Therefore, it was decided to deflate th~ pric® of each crop by two in-

dexes, on~ consisting of the crops ~hich are grown in the same season and the 

other of all major crops. It should be noted that the d~flators do not include 



all the crops which are grown in each district, since for many pulses, vegetables, 

and tree crops consistent price series were not available. In 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 fb:ede With heterogeneous land and fixed 

proportions, area weights are appropriate, while production weights should be 

used otherwise. Since we hav~ def lated the prices by & rather genaral index, 

they were weighted by production rather tmm a.reac The weights were the average 

production of each crop in the district for three years in the middle of the period. 

Excluding the districts where sugar eane is an important crop, the difference be-

tween the two sets of weights i~ small. 

Rainfall dat.a. Honthly rainfall figures for each district were obtained 

from India Weather Review and we·re aggregated for the following sowing periods1 

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

September to October in Bihar. 

,'.·. •v ,:·. ·~ 
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APPENDIX II 

&?~a irndar Vc:rn:io~s Cr~ps ~s Pen:ent~gs of Total Cultivated L&nd 
(55~5S ar.d 56-57 3.-cre~~~) and ~srapb!e Data 

RurAl Cultivatorm 
Popuhtion~ ~nd Agricultural 

T~t&l Tot.al 1981 (p®reer.t Laborers, 1961 
Food Food Oil of tot&a1\. (p®rccnt of ~~rsl 

?.hLti ".:'.K'.':#.C. t.; 'i:?.~i<;(', ~'.h,~;;i.fl:. i~i:a~lily Gl'i:i:l n11 St:ir-ar 
(Z'i:.11)0\'3'.v:.:t!l)M,lf..n·&;;.n~~~ .:.~:"JC.~_..., ~.;i::;,..:;.•·!lfO,;;:!'"~ r,,;_·~.zi.:v.sr~ .... fll:l'Pfl'-CI.:;;.-~ ~-'..J;~ 

C:r0>v:J ~~o.d~ Wil.brea Otha'!f ~ t:l'orldnR poi:n1lat~ 
~""'~~~~~ '~".W..~ (:i;..o."t:l~-- ~~ (, -~ Cl1""'~~~.\"~~'--=' ,,,;(; 

~~i:~n~ 
~~r~da~;;li.:. 

'i 10 ~ «"l ""' ~s l 92 5 l 2 59' 80o5 ) .. ;:,.{;;.? ;J.& 

2' 21 J /,5 91 2 9;5 ll. l l ~6 aJ~l :; ~~: ~ 16 9S l ~6 2 1 'II C2 34a9 ll. 

4 "1 :t:J a 90 1 91 ~ l n 92 73of '" 5 \1~ 20 3 95 ~- tl •' 4 ], ~ 93 ij~ 0 .,: B 
~ . ...,v ;,;p <,,.. 

) 
'.;) :n ~3 ~6 619 !) 96 ~ 2 2 9.5 87~0 
"J 23 (, 19 92 3 91 ~ ~ l 91 8006 
~ 24 7 18 9!:, 4 ~9 !ll ilU 1 96 76 .. 8 
9 4J 13 15 9:! :s 91 1 m 2 93 93.3 

10 :n 13 13 36 11 98 a Wi 1 93 92.3 

u ~Q 
'11)$'"' 16 12 92 3 97 E. ~ l 99 92 .. 2 

12 35 4 2l ~n 6 VJ5 m 1 '.il. 95 8•~h9 

ll lfj 2.) 7 €if) :J! % 3 ~ 1 51 tll;;.,2 
l4 16 16 l' 85 2 89 3 1 i 93 87 .. 3 
15 2t\ 14 l~ ~j,5 1 91 l l l 91 137 .. l 

16 2C :u a 84 s 93 3 l 3 92 S9o1 
17 11 21 11 8"' •. 6 9~ 6 n 1 93 !i9.0 
16 22 20 s 79 12 93 2 2 l 95 89.4 
19 31 15 1 90 5 % n 11 3 92 88.3 
:w 33 18 6 65 l 96 2 n 2 95 91.l 

21 27 20 3 90 1 93 3 n 2 9.5 91.7 
22 31 12 11 92 2 96 fl} l 3 98 87.o 

l.1i. ~· 
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APPENDIX II (continued) 
Rural Cultivators 

Population, and Agricultural 
Total Total 1961 (percent Laborers, 1961 
Food Food Oil of total (percent of roral 

~,£!; !!.S YJJ!ca~~ !!El!.Y. 9.!E,i~- ~ f,rofl ~ ,!ibra! Othe!, .. £O£~lat!on)_ working populatic;?El 

23 23 10 22 93 2 91 n 2 1 98 38.2 
24 27 . 17 5 89 s 95 l n 4 95 86.7 

Bih'.'!r 

25 41 3 2 94 l 99 l n n 80 78.9 
26 50 10 2 94 1 97 2 n l 93 84.7 
27 44 13 3 95 1 97 3 ii n 93 75.9 ..,, .. 
28 30 u u 81 6 97 2 1 n 96 84.3 . ~- .. 

~. 

29 49 6 9 83 a 96 2 2 n 95 88.l 

30 48 6 6 $9 l 97 2 n 1 95 83.6 
31 56 8 4 88 2 91 1 6 l 96 79.0 
32 30 16 3 95 1 98 l n n 89 77. 7 
33 51 1 24 71 1 96 3 n n 89 76 .. 7 
34 41 6 4 75 n 78 1 21 n 96 83.6 

35 67 l n 97 n 98 2 l n 95 84.9 
36 57 1 n 91 n 93 7 n n 92 81.5 
37 62 n n 90 n 93 6 l n 91 80.2 
38 28 3 5 89 1 90 10 n n 95 85.9 
39 78 n n 95 n 97 3 n n 75 79.4 

40 81 n n 96 n 97 3 ft n 79 81.5 
41 49 7 3 75 n 79 2 18 1 94 79.4 
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APPENDIX III 

UTTAR PRADESH BI HAR 

Division: 
District Name District Name District 

1 Kanpur 1: 1-3a Allahabad 25 Patna 
2 Fatehpur 2: 495a Jhansi 26 Gay a 

3 Allahabad 3: 13-18 Lucknow 27 Shahabad 
4 Hamirpur 4: 19-24 Faizabad 28 Saran 

5 Banda 5: 9-12 Gorakhpur 29 Champa ran 
6 Juanpur 6: 6-8a Varanasi 30 Muzaffarpur 
7 Ghazipur 31 Darb hang a 

I 

8 Balli a 32 Monghya 

9 Gorakhpur 33 Bhagalpur 

10 Deoria 34 Sahrarsa 
11 Bas ti 35 Santa! Parganas 
12 Azamgarh 36 Hazaribagh 
13 Lucknow 37 Ranchi 
14 Unnao 38 Palamau 
15 Rae Bareli 39 Dhanbad 
16 Sitapur 40 Sing Bhum 
17 Hardoi 41 Purnea 
18 Kheri 
19 Faizabad 
20 Gonda 
21 Bahraich 
22 Sultanpur 
23 Partapgarh 
24 Barabanki 

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