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INIRODUCTION

‘The major economic problems of agrigulture are
- directly or indirectly related to supply functions®
 and relationships., GCansequantly, impraved knowledge
of sgricultural supply is necessary for better .
understanding of these pyoblems and for formulation
and implementation of effective price policy, Bdtter.
understanding of supply {acreage) response can help
fdrmers in using their resgurces moxe efficlently for —
higher profit, Therefore, knowledge of supply
regponses 1g important 4n all regions of the country.
Very few studies have been conducted in India
reégarding the widély prevalant notion that farmeys do -
not respond, respond very little gr respond negatively
to price changes while deciding about crops, The
nature and extent to which farmers zespond 40 price - _
changes, howower, remain a widely debated and controe
versial issus. The majority of people will favour
that farmers take into censideration the prices of -
pragzmts“uhilﬂ“plan their gcreage. Thereforxe, the
discussion on the rele of price machanism and shorte
run and longerun effects of price changes wpon
production is escentialy The role of xelative priges
on acreage allocations found explick¥expression in

» gaalx Fu ? Lonas Supplv ‘function of 8 pxoduca shown

e relation between 3is price and the amount which a
firo will produce. The quantity produced genevally
bears & positive reiatian with ite price.

&y
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the thipd five year plan which stated thats
& The price policy must assure that the movement of
relative prices ascozd with priorities and targets
that have been set in the plani’ The agriciltural
prices commission has suggested that * Shifts in the
intey=crop (price) ratios pexform a useful ft;ﬁ;:txon
of sllecating land and other production facters in
responge to relative chang®s,ress in the suppl;; and
demand positions of diffevent agricultural commedities™2,
In this stwdy supply response for cotton crop in
Maharaghtra state will be examined, Of the total area
under cotten cultivation in India, shout 35 percent
ares pertaln to Maharashtra state, It ranks first amwong
the cotton growing states of the countyy. Neaxly 24
percant of the total Imndian cotton is produced 4o thie
state, Cotton as a cash crop, plays an important xole
in the econowy of Indian farmexs. —
For the murpose of this study the entire state 1%
divided into three divisions, These divisions ave

as followst
X+ Bombay Division, 2, Poona Division & 3, Nagpur Division.

0D WS SR s Bep s Sl Ep M NS G Tp Gk SRS S v e Aah Wele s was S iy Sk oy Bibe Wl QiR W gwm iy

1. Planning Commicsion, Govis of Indie, Third Five Year Plan,
lgél' Pq 13-99:

p. M&Mstsx Food and Agriculture, th. of India, Repoxt
of the fcultural prices commission on price 93 licy
for khrif cereals fcr the 1965«66 season, N.Delh},
Kay « June, 1963 p2«
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Bombay division consiets of‘ Dhullia and Jalgaon
distrietss In these districts cotton is grown in
medium black and deep black soils. The average, annual
rainfall at Dhulis is about 23 inches which 16 abput 7
inches less than at Jalgaon, These districts account
for 95 percent and 20 pavcent of the cotton axea 4in the
divislon and etate respoctively. \

Districts of Ahmedanagar, Poona and Sholapx/xr axe
included in Poona division, The sell of Almednagar and
Poona s clay loam and the average annual rainfall ie
19,9 inches and 2649 inches regpectivelys These
distxricts account for about 84 pexcent of the total area
v.;nder cotton crep in this division,

Nagpur divielon compariees of Buldhana, Akola,
Yeotmal and Amravati distyicts, These are located towaxds
the eastern pard of Maharashtra in the black cotton
soil ¢ract, The annual rainfall at Akols, Buldhna and
Amravati is approximately 34 inches while that at Yeptmal
is about 7 inches more. These districts constitute ahout
82 pexcent area of the total cotton crop area in the
division,

1.2 Obfectivess .

As already mentioned that this study is cancerned

with the estimation of supply xesponse of cotton
growers in Maharaghtra. The gpegific objectives axe
as followss
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to study the relgtive sultability of differaent
statistical or econometric models used in deploting
price - response velationshipsy o
to study empirically whether cottonwgrgwers plm
thein acreage on the basis of prices they expect to
prevail after harvesting &n HMgharashtwa statej
to forecast the acreage Of cotton in Bombay, Poona,
and Nagpur divisions, and Maharashtra state and
to derive policy implications from the -ptudy.
Plan of works

The next chapter provides the detalls of work
dene in Indis and abroad on estimation of supply
functieng for Agricultural Gomngdities, Chapter IIX
describes 1) the statistical models for estimating
fermezrs response i1) chofce of varisbles and
114) descxiption of the data used in the analysis.
Chapter SV is devoted to the estimation of acreage
response functions by ordinaxy lesst square technique
aml to the evaluation of short-run and long-run
elaw&icit&aﬁ of cotton acreages. Simple regression
model and adjustment lag mode}l an the lines of Nerlove
have been used in thie study, An attempt for projection
of cotton acreage has been made in chapter ¥V, 4 Finally
the conclusions and policy implications are presented
in chapter VI,

o——



it 6t ,

changing.preducﬁian in the current year in almost all
cageas The special contribution of Bean's work was the
introduction of price of competing ¢rap in the analysis,
He concluded that the effect of low price aﬁreads over
atleast to two seasons. R

’Kéhla and Paavlberga did a very comprehansive study
investigating a large mubexr of commodities, They
connented thati |

In the analysis of the different crops there was some
evidence that farmewaeia a group <o, or intend to do, -
respond to changing relative crop prices from year to yeaw
by changing the acreage planted. However, the amount of
variation in either intended or harvested atreage that
¢ould be explained price changes was ia many instances
quite small..s In showing shift acreage respanse ¢to yeaxr to
Xgar price changes, farmers are bshaving intelligently and

their own interests. A high price for a crop in & given
zear is little dndication that the price will be high in
he following years, Consequently, a close vesponse of
ag¢reage to price fzum'xear ta year for cyrops would mean
unwige allocation and lower income to farmers.

Cochrane” stated that "the aggregate supply relation

for the nation at the firm level is simply the symmation

of individual firm supply relations and generally the

supply relation for farm 1s geverally inelastic, it must

- follow that the aggreegate supply /.. gelation for the nation
ia severally inelasticy.The aggregate supply of farm

3+ R.L, Kohls and D,
Agriculty

4, Willaxd wa;Cocﬁrana, "Conceptualizing the Supply Relation
in Agriculture”, Jour.of Varm Ecan.Vol.37 No0.3
(Dec,1985) (pud181e76,
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products for the nation changes very little 1f at al) with
the changes in price level®.

Using adaptive expectatian model, Marg Nerlove®
studied the supply of farm productés He contended that
it ig imposeible i measure the short-yun elasticities of
supply and argued thady there ig no untque shoyt-run supply
curve,; From any point on g long 2un supply curve passes a4
fan of shoxt run curvess Each curve le relevant ta a
oliven time perindy Fixity of factors is main distinction
betwesn the short-zun and long-¥uns Rexlove pointed oyt
that fixed factors are not really fixed for all times bLut
can bg varied according 6 economic £orces. He suggested
the ugo of distributed lag modsls to take into account
the effects of fixaed factord and to cftimate the leong-wun
elasticitless He contended that “distributed lags arise
in theory when asny economic cause produces 3%s effect only
after ¢on@ lag in time". Hig disteibuted lag model has
been explained in the next chaptex,

Nerlove® fitted the data of 23 vegatable ¢rops in
UeBs in sdjustoent nndel in which a linear trend varliable
besides lagged acreage and lagged price was useds This

-ﬁn‘mhFw-tcnmmm.—nummwm-amﬁmnhwﬂmm—-um

B m mrlm »“Distxibuted Rags and Esumat&m of Long Run
$ ‘3 and ﬂemnd mmmm«. F 0o

6¢ M waxlm *Estl t'.i of the E} cities qf 8u1 of
Salected AGricultusel Conmodlelent. Joutsgf 5 ohe,
Vol«38 No. (ﬁﬁ? .‘9%3 pﬁ%ﬂ@w
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model furnished the values for cosfficlent of adjustment
between O to .87 for variaus cropss The R> value ranged
fxom .53 to «97 and any significant sexlal correlation
was not obsexrved. The long-tun elasticities gm;g_ded one
in mam LETT 2

242

R

Bwham %he earliest empirical study megarding
faxmers scrcage response to price movements wag
made by Sinha' in 1934633, He fisted simple linear
functions for three commericlal trops, viz. cotten,
lingeed and groundaut and concluded that a signie
ficant relation existed between acreage and price
for all the three crops studieds He emphasimed
the need foy coxresting tho price serigs in ordex
to reflect the relative chenges in prices of
alternate crops, This etudy was yseful with regard
to gelection of variables.

Raj Kriishnaa,. 1983, studied the wesponse of
acreage for 13 important crops for undivided Punjab,
using 22 yeazrs (1914+48) time series data. Heo used
an "adjustment model® and concluded that aereage in
all cases, except jJoway, vesponded to prices., ALl
other 6xops had positive elasticities varying from

O to LB

€ Ty AR, Einhe, N.O. Sinha and TaRe % a0 Cultivators®
Response to Price", %m.% Vﬁi:& 193334) ,p 4 15565

8« R &rukm ”Fam Supply Res nsa in -Pak:3.$ N -
ad w%‘v ndab Raglont, The Beonomic. Jotes
Vﬂigm: %3 '




19

-

Jakhande and Mujundor® showsd that the ares planted
under juto was highly influenced by the relative prices
of jute and vice, They ussd time soxies Eé‘ta- pertainintto
West Bengal, Blher and Aseams They concluded that the
varistion in the acyeage of jute and rice was influenced
by the changes in relative pricesg of the two crops under
study,

Rac and Jal Krishna'® (1063) studled wheat acresge
rospons=e to changes in prices by Fitting varlous price
expectation wodels, It was fourd that the model that used
the averags of all previous vears prices explaided o high
degree of vaxiation in acxeage, In g later etudy (J.Qé?)u +
they used nine different empoctation formulation of price
in both the ® traditional ¥ and *adfuetnent” lag modela.

A simple log linear wegression of whest acreage
on its lagged price and i¢s gubstitute crop price was
worked out by Kahlon, Johl and Dwivedil? foxr punjab state
covering the period 1950451 through 1961#62. They concluded

9, VieTakhade and NeA, Majumdar, "Regponse Of A cultuxal
groducera to g:&aea ‘?he casa studwi Jme and
i . fan . 0f Aqril.Ect s 19

eg in India

Jﬂ?ﬂeﬂu.‘m

10+ B4 Rao and Jad Kyishna, "Price smuwusm and M:eage
Response for Wheaﬁ in UePu¥, Indian Jouw, of Aqrile
w,%hma%&,p.%ﬁb:

1l Jei Kxighna and M,S.Raoe nanies ge Acxeage M.lacauoa
Em.- Wheat n u,.m - : gtudv p Raspuuge
. z » » Gn. ,‘? "i‘ ] 1 \

12 A.sxkahlm S»ﬁ-@om am n.wm iy ”stmtma af F»‘am
wiwsanmpmab ndd aed)
Val.20, Janelarch, 19@5;9 i
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. that wheat acreage responded elgnificantly to
changes in ite price and {nversly to u.a substitute crop
price, The incluslon of two price mlablas foxr explaining
wheat atreage was fageibls anly 1f these two prices did not
gxhibit @ high association amongst themgelves.

2.3 Conclusionsy

To sum up in the ead, it may be eéald that the
impordance of prices in allocation of lamd among
crops thad ¢an he grown d\uring a cxop~yeary has been
recognised by vasioyd vesearcheys. But there are fow
studies which claim that the impact ¢f price on
acreage distribution hold significantly. Some
researchers have shown that a rise in price of a
commodity causes an intrease in planted area of that
commodity in the subsesquent year, while other ghowed
that in caese of cextain crope price bears a negative
relationship with acreages

The variations in the results obtained by various
workexs are due tp different definitions of variables
usad in supply response analysie, Some workexrs have
used output of a cormodity as the dependsnt varieble
while others consldered acreage as the dependent
variable., Price vtariabxe has been used elither in
absolute foxm or {f has been deflated by the prices
of compating cxops or by the price index of food
commodities, Secondly all the variables have been
vsed aithey in absolute values or in tevms of fFirvet
differences. Lastly the quality of variables used
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in various studies varies stcording 0 the ares undex
study, natuxe of commodity ard the availability of reliable
%dam.t'

Almost all studiem in this direction have been
conducted on macroelevel, unit of ahsma%m%?m a state
or group of states, Bub it has been observed that all
producers in a state do not behave in the same faaﬁién
when there is change in price for thelx products, Therefdire,
with a view to got better yesulis, the state of Uaharashirs
has been divided into reglons, Prices s gbsolutes as well
as reletive have been used in this study, Other explanatery
vayiables included in the study are yield ratioss
absclute ss well as relative and timestyend,



HAPTERIIL

In the study of acreage pegponse o "prwé thanges one
builts up a relptionchip between price exjected by farmere
and planned acresge of the crop, In this chaptex
4raditional, adiuvstment and expectation models foxr esti-
mating farmeys response have been discussed, These areg
ag followss
i)

In this model acreage ig explained, largely, by the
previcus year!s price, Depending upon the availability
of data noneprice varisbles may also be included in i%,
The general form of the model is as followss

Xyo aehPy , + Z:gb" gy shaw (1)

whers X, ie acreage in the year ¢, Pt-w). is the past year?! g}(\m
and Xig are nonwprice explanatory varisbles (e.g. weather,
irrigated ares, yleld, competing crops! area, trend and
prices of Linputs etc,).
Estimates of the psrameters a and by are obtained
by the least squaxe techniques The éstimates of short
run elastioity(SRE) with respect to price is obtalned

by using the following rolations

Py are
aw‘xa%& 5&‘ ;wiﬁaa Eﬁa QCLEACAS »
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o9y SR Emd , when the variables ars expresced
in logarithms, .
The maln dvawback of the tzaditional model is that ¢ne
cannot find out the long run elasticity of ascxeage,

A linear longezxun screage response function formulated
by Nexlove g given byt
X: - h‘e L 4 bi?w 4+ U‘Q Panenany (2)
where x: is the acreagé in the yeay ¢ that farmers
intend to devote %o a crop, by and b, ave constants
and Y, 4s random errov,

The adjustment process is acsumed to take place
according to the following relationt

xtq x‘k?l el { X; - i%#!. ) tesaRnS {3)

where Xe is the obeerved acreage and Q<B &1

B 15 called the coefficient of adjustment and it
represents the propertion of the adjustment teward
equilibriumes It assumes the value ynity whep current
and intended acresges are identical., Equation{3)
descrihes the way in which dntended acreage is
adjusted towards the long xun equilibrium acreage.

i
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‘substituting (2) inte (3), we get -

X‘ e g thA L] th.l + ‘1‘. a, -s\inttiﬁiﬂﬁ ‘ (“)

where a = 3, By b= by By ¢ & (14B) 30d &) eBU,.

The parvametexs of the reduced form (4) axe estimated
by ordiqazv least gquare method, The IRE ie the
same gs in traditional wathod arxi LRE is given by

b Py
LRE = yogm » g

Since B lies hetwsen 0 and %, therefore, LRE is
always greater than or equal te SRE,
111)

‘#ﬂ»

Qs

LR

B8 AR e S

Adjustment lags reflect technological and/ox '
institutional constraints which permit only a fracte
ion of the intended levels to be realized during a
given ghurt peried, while the expettation lags
reflect the manngy in which past experience detere
mines the expected values of thw variablss such ae
prices and yields, which in turn determine the levels
of output and inputs intended by praducers.
Lot our expectation madel 1o
Xwa ¥ b P +o¥Yy *U aesnn (s)

_ where P: and ‘i'; dendte the expected price and yield
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respectively this year and are given by
and YT oY ., % BV, vYi, ) e
. t L 12 T gl T Tgeld ity
This model yields the estimgting aquatium*
Xt - a“ + ‘ﬂl’. ?ﬁ'& * ﬁz ?t X 83 X, E.h “EsEn

where o, = aB 4 8,% bR 4 8, ®» CB, ay(1eB) and
o, = U, - {1~R) Upps

This model presents estimation problems, The exrox
term in expectational model has gerial correlation
while it is not presant in the adjustment model.

Equation{8) wae derived under the assumption that the

coefficlients of expectation fuz; price and yield
variables are identical, which may be questionabls,
Rerlove® has discussed the madel when coefficient of
expectations ie differcnts It 1o as followsy

.m xt ~ath P: * e ?: + ﬁt srtunve
P: . 9:“ = B (Pt"’x - p;“) ,‘:‘,,l*w
and Y: »v;’; ® ¥ (¥ a” Y:m.l) crossee

where B and Y gre coefficlients of expectatien,

W fe W WG e ey

2~ “Harc Nexlove, ® Digtributed ) Mga Demand Analysis
UsSaDuAe Agril

»

fw Agr! lw and other conmodities”, U.B.D.A
Hana _Book, m;m;&qm;pgﬁi

(6)
{7

(8)

(9)
(10)
{u)



P 16 ¢

Algebraic manipulatiens of the above thred equatioms
vield the follouwing reduced ecuations '

Xg # Ty # Ty Pygy ¢ Tip Yoy ¥ Tig Xy gt T Ryua*

L

* Tiy Youp ¢ Tly Xoup * 8y vee(12)
where TL, = aBY o T1g® DBTIg® c¥o Tig = -2B{leY)s
Tignl (hev )#(1e8) 7y TIy @ ¢ (1eB), Y1, w{ieB)(leY),

and oy w Uy « L (1eB)4 (1w} g s +(1eB) (Lo ) Uy 0s

This is the reduced equation of supply response
model involving two expectational variables. Thiw
equation contains four mors variasbles than in the
original equations If original equation consists
of n expeclational vavriableg than the final reduced
squation will conlain n2 more variables than the
original equations Thus, for an expectational model
having three expestational variables, ihe minber uf\
vaziables in the computationsl squation will be
twolve, and with only twemty t0 twenty five obsere
vations available many degress of freedom are loste
Moreover, the estimates &ra oot uniques And the
estimated coefficients are likely to he affected by
serial correlation. It Ss,therefore, preferable to
use adjustment models o




Adjuajmm Xeg mnd,aia are preferred over the
*eradittonal® yogresaion models, Adjustment lag modeld
poetulates that actua) asreage undexr a ¢rop in each
period is adjusted in proportion of the diffezence
heﬁéeen tho desired acreage and agtual adreage in the
long run. The chief merits of the adjustment lag coddl
are that it }) facilitates the estimation of léngerun
and shorterun elaeticities separately, 2) provides »

"bettey fit, 3) glves more reliable supply regpanse
coefficionts and 4) yemoves, stleast pamiiiy. the __
eoria)l corrslation from the weeiduals®,

The following model epecifications are used in the
present atudye

1o Xy =g ® 8y Prel ¥ 8g%4aptagl * 8, Koy ¢ 0y

20 Xy o 8g * 8y Pegy oy Vyt3gTt 0

where X, = current cotton agreage { '000 Hectaves ),
Pynyt Ygoy ond T ave lagged price, lagged yield and
time twend variables wespectively. We have tried
various specifications of the price and yield
variables as followas

W o e s G Gnl Gul e W A DU e el e ek UM gl AN Ge v Y il SN S S see T SN 0

3 Raxe Wexlwe and W.Addig ® Statistieal smimation
of long Run Elasticities aig%upplv and Demand

JaPafas VO1ad0,1983 py856Y
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Pyol » Foxw hervest price of gotton in Rs/Qn.
{lagged ane yeaz),

Peai(d) ® Farm harvest price of cotton deflated by the
hazvest price of Jowax(lagoed bae year),

Pyl (B) = Farm hayvest price of cotton-deflated by the
‘ farn hasvest axico of Bajéira(lagged one yoar),

Yooy  ® Cotton pleld in ks per hecs(lagged ace yesz),

Yeap{J) = Cotton yleld relative to Jowar yield
(lagged ane year), |
and v%l(m w Lotton vield welative to aaj)grauaggw one year)

These epecifications then are incorporated ianto the
émpirical models in g manner expgcted to eliminate
mslticollinearity among them,

3.2 holce of vayiabliges . .
This section includes s brief discugsion of
the varisbles used in the etudy of supply
responed. Although there are several factors
influencing the output of g commpdity, yet it
is no¥ possible €0 include all of them in the
analysis. The vazia&&s for which data are
not gvailable ox caen not be measured quantitatie
vely have beéen ignoreds Only the impartant
variables that are included in the study are
digoussed,
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Dependent vaxiablet - /

 Acreage xather than output has been used as
dependent variable, The conventionzl argument is ﬁiat
farmers respond to price mainly by ﬁsana nfzigﬁaage'
variation, whereat the applicatlion of othex inputs
changes very little, According to the definition of
supply as stated sarlier, the cholce of acreage as a
dependent variable does not strictly sstisfy the
definition of supplys But land ig one of the main
factors whith may be varied in oyder to affect |
varigtions in output. Therofore, acreage rather than
ocutput is preforable to use as a dependent variable.

ices
The role of prices in allocating land among

different competing/substitute crops is very important,
In a low income farm economy the role of price in
production decision is generally less effective
specially in agricultural sectors, However, in advance
states farmers aye expected t0 be influenced by prige
changes, There is a controversy as régards to the price
that should be used to measure the farmexs* xesponse,
Fayrm price* is the price which i3 wealised by the famers
and henae should be used to measure thelr recponse.

* Parm oricer Farm price of a gommodlty 4s the price at
- which the commodity is digpogsed of by the
producer to the traders at the village site
during specifisd harvest pexiod.
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aeady‘ obeexved that on 'ah‘; indivi_swual farm substitution
among cxopo is relatively soasyy Thie implied that on
typical farms small changes in the relative pricea of
cxops may make large changes in cxoping pattern profitable,
This suggestad that there may be substantisl reésponse to
prices in production,
To examine the xelative price effects, the

farm prices of cotton have heen deflated with the farm
prices of joway and bajara, The logic behind introducing
the relative prices was thgt while taking cotton, farpers
took into consideration the relative profitability of
the ¢x0pe 1t 1s bypothesized that high xelative price
will induce farmers to grow more cotton and vicewversa,
Howevery this tendencty might be, some what lessened
because of agroeclimatic reasons, Some regions are
suitable for g particulaz ¢xOp and that crop will be
undertaken, not betause of the profitability considexrations
but because of technical feselbllity.
Yisld

. Iaclusion of yield variable is ugeful in Swo
respects 1) Changes in yleld indicates the change in the
level of technolggy which obviously has a bearing on total
supply of eotton and 11) I¢ indicatse the gross returns

W S ey L e e N e s W e i e i P S el B B T OWE A W el e enh gl W A e

41, EeOo agadndltgh‘ B;tpgl 10%;8-?81‘%‘?31&“6:3 Undew
- Q NG O L} n £
Esonont Serien, Voloa3, N
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per unit of aréa, To accoumt for the relative yield
aspects, £otton yield has been deflated by the ylelds
of jowar and bajaras These welative ylelds sre better
indicators of the relative profitsbility.than the |
actual cotion yield, It s assumed that farmers ralse
thele income by devoting more ares to cobton orop

if 1ts vield is more than jowar ox bajcokas Thus the
use of relative ylslds may helps the farmers to get
more profit through the substitution of crops.

Irend 1

Inclusipn of timestrend variable is bellieved
to take care of structural shifts and the effects of
several other fasctors for thuge the quantitative data
@e not avallable,

Othgr variables that are oxpected to sexve an
explainatory role in determining the ecxeage under cotton
cultivation are weather, prices of inputs, improved
tachnology and irrigation facilitles ete, But due to
lack of adequate data they have not been intluded in the
analysis., -

3.3 escription of Datas
The period of analysis extends from the years _.
1950 through 1970. Data relsting to acreage, price

and average ylelds haye been drawn from various
afficinl publicatiennt |

Districtwise acreage and ylold data have been
nbtama& from varfous issues of mm




rodu I 7 L) s in Indis, both published
from the DiwecRarate af Eeamm&aa and Statisties(DeEsSe)y
Ministyy of Agz&cnltuzﬁ‘ Govermment of India and aled

geh, of M | : ‘ipublished
from Burecau of Econemies amt Statiatigs; Gwexnmerst of
Haharashtrge

Specification of argn under different v-(;wimws
of cotton 19 not avallable for some ysays which fall in
the perted under study, Therefare, the analysis has been
done by taking total area under all varieties. The State
and divisional figurus on ¢otton agcreage woroe obtained by
summing up sppropriateo indivisidual dietrict figures,

To arive st the regional average yiecld estimate, weighted
aversge of disbriets yields was calculated using aorpage
as wolght,

Farm hagvest pricas have been taken fronm
Agricultuzal Prices in Indla, DiE.S. and Faxm Hazvest Prices,
(Supplement t0 Agricultural Prices in Indis) D.BsS. The
regional prine{ Pat of a crop for year ¢ was assumed as
the weighted avarago of distyict prices whore welghts
were the quantitiae produced. That 1o

2‘ Qpy» ”ﬁ/ %, Qeg

uhere Q.u = produstion in 4™ digtziets,
Poy = faxm price in 1 diserict and

n ig the mmbher of distyicts in s division.

£
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¥n Maharashira stale Jowsr, Daj<re and groundriut
ere gubstitutes for cottanm ¢rgps Jowsr and Bajurs meet
the subsistance requiresent of Maharsshtrians and, therefors
it was decided to deflate cotton prices by thely prices.
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This chapter describes tho vesults and emprical
findingss A set of regression equations on the hasis of

the Nerlovian ®adjustment® model given in.the previcus
chapter has been £itted with L9505} to 1969470 dats for
three divisfons and Mahazashtra state (nine districts) as
the wholes

To avaid the danger of multicollingarity the indepene
dent variasbles having low correlations {approximately below.6)
among themselves have boen considexed together ia these
regression equations. For testing the serial correlation
in the residusls, Watson h statistic® or Darbin=Watson,
4 statietic**® was computed depending upon whethser lagged
dependent variable was used or not as an axplanatery |
variable im regression equation. The empirical results |
are presented in the following sections.

The xesults of the analysis of acreage sown for cotion i
in this division are presentsd in table 4« The current |

" 4 = {'( 8 » O, ,2/ %.#%

te2 te
wheze T i3 sample size, B, is cosfficient of lagged
dependent variable and ¢ £ ﬁx} is the estimate of
varlance of g"
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yveaxr's cotton acreage is mainly lnﬁluenc.ed by the
previous yearls acreage, preceeding year cottonwjowsy
or cottonw bajara price and yield ratips and timewtzend,
The following general conclusions éan be drawn from
table 4.3 ) )

The regresslon coefficlents of absolute price
variasble and variasble Pt,,‘(B). the cottonebajsra price
rotio, wére turned out to be negative in glmost all '
squationsy however, not signiffcant, An increase in
cottineiowar price ratio of provious year increased the
¢otton aoreage in the current year. An increase in
cotton acreage was aosociated with an incyease in previaus
vear cotton yield and cottonsbajura yield ratio, The
cagfficlents of the yield variables were found to be
significant only at the 15 pexcent levels It was also
obgexyved that time~tyend variable had a positive and
eignificant (at the 9 percent level) effect on cotton
acreage. The lag acreage variable had styxong positive
relationship with current year cotion aereage and its
coefficients ware highly slgnificant in all the squations,
I8 was aleo observed that removal of lagged acreage
variable from the vegressions lowered down the values
of Ra. This supgoeated that the Nerlovian adjustment lag
wodel is ‘superior ¢o the traditional models,

Logarithmic transfor-mation'0f variables improved
the value of P.z. It increased fyom S percent €0 19 percent
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T_ABLE »8,)
Area Response Equations Por Cotton in qubay‘ Division{Period1950=81 2o 1969+70)

2
EqeNo. ; Censtarm C Tiwe } 9@-&“” . Pw_(s) ! Yt-l(aﬂ v Pra ' Ve ’%A 'R :a@ |
1 143,2900 ~4182 4030 . 24883 6060+ .84  1.24
) ’ (3:083) (1414180 | (:2il8) (s -
2, 231,0010  4,3039 . 2.8744 ! 258184
) (22365&? ({19.4984) . f; (.2938) 24 88
"3,  115.8790 - ' " w0324 21878 .5993* 262 08
§ {.3904) (.2154) (.1287)
4 83,4533 05.,2080%% L0081 6689 .62 97
* M 9&.1333?) . {+2996) (.1379)
He 13»8&3989 ) !‘2 &&39 ‘ 381“* Qbag ) 362 ;99
P {13.0839) (22183) {.1309)
6.  328.9330 2] ,044 7% 3602R% n 78 ++
(18.4042) : (+3217) ) e
. . .w?;'i 0590** ¢43 ..92 1!!
8. 2.8230 o -\0248 .023g 5660 .67 4
© (A298)  (10430)  {o1032) ‘
94 92,4207 0518 0003 968+ .69
“ _ (.0366)  (.3293) (:igss 3, +83
10, 2.4228 .
«*,0030 : .
{“0a34) : (04a)  (oney T ¥

Notes 1) Standard arma "of the estimates are presented in par 3ﬁ¥h:s:s: T T T T ¥ T Significant at 1 pereent
2) Equations 7 to 10 were obtained from logarithmic datal ++ significant at & percent

\ | /' L1 hsagniﬁcant at 18 percent
‘ , inc. stands for inconclusive.
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for the transformed data, _

The testsfor serial correlation in the wxesidusls
tndiedod o Acxiat AR oSt of the aquations.

The supply elasticity” for cotton acreage with
respect to cottonejowar price ratics was ,037 for
equation 7, denoting a .37 percent incresse in cotton
scyeage with a 10 percent increase in the cottonwiowar
price ratias.

2o8ng Bivision:

Table 4.2 provides regression equatigng forx
cotton acyeage in Poona divisgion, The general
conclusigns from the equstiona given in table 4.2
can be summayised as follows) '

The time trend variable had insignificant and
negative infiluente on current cotton acreage,¥he
cotton price 4e¢flated elther by joway price o

' .1 bajera price was posltively assoclated with cotten
acreage and coefficients wexe significant at the
19 percent level in many equations. Cotton«jowar
yield ratio varisbles coefffcient was positive
snd eignificant at the 19 percent level of probabe
1lity. Howsver, the cotton yield varisble deflated
by hajaxa yleld turned out ¢0 be negative which
is contrazy to our expectatlon, but it was not

significants The coefficient of lagy cotion
acreage variable indicated that acreage for a given

year is wrungfy influenced in the potitive dirsction
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by the previcus year acresge, Equations ) and B, 6 and 7,
8 and 9, 10 and 1l showed thal the inclusion oi\ lag
cotton acreage varlable incresses the explanatary power
of tho statistical fit. Thus the adjuastment lag model
is superfior to the traditional regression models,

Acreage response functions when fitded with the
logarithmic transformed datg indicated that the
trancformation of data could not improve the atﬁt&&ttcal
f£it for this divisions, The mein variation between
rasponse functiona based on two types of data ig that
the tyend variable,; which wap negatively related to the
cotton acreage An equations based on original data, has
a positive but little and insignificant effect in the -
equations based on logarithmic values,

The test for autocdrrelation of the residuals was not
significant st the } percent level of significance for
most oquationss The test was inconclusive for few
equations, ’

The supply elasticities for cotton acreage estimated
at the mean values 6f price and adreage, for equation 3
were 0.22 in tho short-rxun and 0,32 in the long-run.
Hence, cotton acreage in Poona division was predicted
to increase by 2.2 parcgnt in the short yun grﬁ by 3.2
poxrcent in t}w long-xun for a 10 percent increass in
cotton~jowar price ratins The estimated coefficient of
adjustment for this equation was , v7q.
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TABLE ~4:2
Araa Response Equationg for Cotton in gvcona Division{Poriod11950=31 ¢to 1969«70)

1 - 22-8883- "35465 2'9907 % ¢08m ;290m .25 0‘.59
( «6895) (3.6379) | (0783) (.2140)
2. 20,0718 *.3299 4.73258 ** «078:% 272281 a7 0.70
(:7218) {4.6630) , (0788) (.2138)
Vs, 23,1126 441954%% 2,0423 30405 19 1.76*
{2,5383) {6.6366) { .2300)
4 'y 26‘7483 5,?423@ "2 064?6 43705“ bm l ‘34
(319617) . {18:8639) {2073)
5 34,4407  «.3867 3,76010 . 408798 16 1,29inc
’ ( +6942) (3.7444) { +0808) * ’
6. 26,2025 <1268 6413479 {=4,0058 26220 22 2.38
{ «8084) {4.8009) 23,4703) /. 14 (.2214)
7. 36,0801 3876 743086 ® 644360 15 1.250rc.
| (+7950) {3.7428) 23469453)
8 29,6734 1347 3.9219 15752 : 30780 i 1.76%
' (:6642) (3.8988) (7.2362) (e2381) )
% 44,6156 0835 4,21990 o1 ,6081 09 1.21inc
CEE et (3.9720) (6:9285) | ‘ R
10. 3.,3990 0371 , -m JoRR 0507 «12 1.38inc
: : { +0983) t{ixasL) g {,1937) "
1. 2.8061 20037 «1967 0592 1667 15 1,712
) {11075) (+1841) | (.1973)  (i2323)
12, 3,4007 0749 «2000%x | 0290 ’ A 1,43 tre.
) (:0972) {.1682) {21848) ?
13 2,9%78 0460 P 2692“ 0372 - 1266 21
) | (.1123) {.1810) (e1918)  (.2283) Gut
14, 3.0948. 19230 40229 1708 14 96
| ) (2 1643) (<2694) (:239) ?
15, 2,9788 «221 Ltns . «Q0632 »1930 <19 1,26
. ) {11498) ; ‘?:1937) (+1947)
Notes 1)  Figures in paronthess ave tho standard errore of the estimateps & '%‘xsn'i'e*i‘c';n?'é'{tﬁe“z‘b‘ %
. eVele
2) Equa\ts.ms 10 to 19 wore obtained from logarithmic dhtae T3 ?mnjificam at the 158
aved,

, !
& Burbfm Watson s¥atistic as Watson statistic does not oxist.
f C
/ “' ‘
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~Table 4,3 shows the reaults of the estimated
acresge response functliong for th:ﬁagm divigion,
The coefficlent ageociated with fk!@g _tgmﬁwaﬁable
showed an increage in total cotton acreage gnd
was significant st the } percent level, The sign
of the coefficients of the price variasbles and yleld
variables ware positive in all equations Jottonwjowar
price coefficient was aignificant at the L percent
leve) only in one equation and cottonsbajaxra prige
variables* cogfficlent was sigaificant at the 1%
percent Yevel, The coefficients of cottonejowar
yiseld ratio and cottonebajars yleld ratic variables
ware significant at the 1H pexcent and 10 m«am
levels respectively, The lag cotton acreage variable
showed a pogitive influence on current acrmage and
wae highly significant, Inclusion of lagged

. dependedt variable had increaged the R%value

considerably, Nearly 9% percent of the variation
in cotton acreage was explained by these explanatory

‘variables.

The Wataon gtatiszi¢ and Duzbin Vatson statistic
gchowed that the sevial corrvelation was not présent
in the residuale in almpst all the estimated
equations, The tegt was made at the S parcent level,.
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Acreage xekpansa,fugctiﬁna were fi}téd wiih the
logarithmic data and it was observed that there was
no tonsidershle Improvement in the statistical fit,

’ The supply elsaticitiea for cotton screage with
respect th the cotionwjoway price ratio were 011 4n
the short-2¥un and 035 in the long-yun for equation 3.
Hence, ba%ad on this equation the cotton acreage in

the current vear was expectsd to increase by (1l pexcent
in the short-run and .33 percent in the long-rin fos

a 10 percent ries in the cottonejowar price ratieo in
the previous yeary The estimated coefficient af"
gdjustment was approxinmately 0,30,

The results of a nunbhar of squations for cotton
acra&é@ are shown in table 4.4. The conclusions
that gan he dyawn fyrom variogus equations are
discussed below:

The timeetyrend variable was positively asapci-
ated with the current gotton acreage and yetains
1ts significance only at thé ) percent level,
Price ratio variables were positively related
with current acreage, The cottonejowar yiasld
ratio was positively related with the current
cotion acreage jhowever, not significantly, The
cotton ~bajera yleld variable showed a negative
aasociation with cotton acreage. The coefficient
of lag screage variable indicated that a significant
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proportion of acreage was influenced by the past deciéion
of cotton growerc. The adjustment lag model was pbsérved
40 be supsxrior to the traditional models. The bhest
regression equation accounts for appré¥imately 80 percent
of total acxreage variance, - .

The functions fitted with the logarithmic data showed
slight improvement in the statistical fit, It was fﬁ#ﬁé
that gserial corvelation in the residuals was not pregent
in mast of the equations.

Tho supply elasticitlies, estimated at the mean
values, for cotton acreage with respect to the cottonsjowar
price ratio were géax in the short-run and 089 in the
Yang-run for equation 4. The estimate of the coefficient
0£'adjustmant for this equation is .35,

A comparative study of the resulte of the
responsiveness of the area of 6@tt§a showe that farmers
growing cotton in Poona and Naghur divisions responded
positively to changes in its price {relative to jowar
and Sagaia pxices) to a significant extents The
eaéffiaienta of price variables (gxcopt cotton/joway price
variable) in Bombay divisian were negative but were Qnt
significant. The cotton yield relative to jowar or bajwra
vield had positive and significant influence on cotton
acréage in Bombay and Nagpur divielons, while its effect
was not significant iﬁ Poona, The timeetyend variahle
which expresses technological improvemsniyto same extent,
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had a highly significant effect in positive diraction only
in Nagpur division. The lag acreage variable influenced
the current year cetton ecreage signi¥icantly in al) the
divisions and in Mshsrashtra staté as & wm:m. The
estimates 0f the elasticities were low in all the regions
undex studys



CHAPTER =Y

In thia chapter an attempt has hezg’maﬁa to forecast®
the acreage that farmers of the three geglons in
Maharashtra state will devote to cotton cultivation,

Two types of forecasts have been made,
1) Uneconditfonals

Thes¢ forecasts ave based on the aﬁaumptioa that
the quantities to be predicted depend on’ time alone,
i.2, forecasts are ohtatned by extrya=polating past
trandsy In the present study cotton acreage is
forecasted according ¢o the following rwlationahig.

xﬁ; sa+hT payesr (1)
wheye ﬁt ¢ Ty 2 and b are as defined in chapter IXI.

In most situstions this method is unsatisfactory as

it has less predictive pawer,
i) itional forecasy:

In this method the predicted variable is a functlon
of other varigbles, To make a forecast, a model is
developed which describes g mathematical relationship

between the variables, HNext, the independed variables

A W e A TR SN WS gk b e e e e e ep B G DU G Mup Wees DER ik OB e puk Wes s e

* A forecast i@ gensrally defined 2% a statement Loncerning
unknown, in particular future events.
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are foracasted, Then, finally, the mode) is solved
using the forccasted independent variables.

We have seen in the previous two chapters that cotton
acreage is, malnly, described according ¢9 the following
models

In order to forecast cotton acreage, we first have
to forecast Py ; and ¥, ,» Thie is possible if the
bohaviour of these variables &s known. Over short
period we may sssumo that price and yield varisbles
may beohave in the same manner as in thgwgaatﬁ
These two variables were projected by using time

as the explanatoxy variable.
Pt - ] ﬁo + h° T .qc¢‘¢ (3)

and Y‘ﬁ = ax & bl T I (4)

In equation (2), the independent variable lagged
areas Xy y s has been replaced by the previous yearts
forecasted acreage,

5,2 Resulta.

1) Bombay Division t In this division cotton
acreage was predicted by using the following
rolationes
Unconditional forocasts.

Xy © 279.3120 + 3.5944 T (R2 = .16)
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-~ Conditional forecasts aqnatiam
Xym T3,4332%.2666 ?ﬁ,,b(a)a mmm,w(a) + J..zs?a T

where P, _,(Bland v@,},(a) wera genexated from
Ppoy ()% 3,096 = L0798 T (A%a2)
and ¥, ,(8)=0,3752 & 40109 T (r®=.39)

Forecasted acreage figurss obtained by the twp
methode are presénted below:

~ YaeF ~ TIDTOST I TSRS 9T S NF18T6" 1 ToTovel
B € Quf et ) Rut S O o Y ) o

Hﬁcﬁﬂ of iﬁﬁ P ‘ ,
(*000 Heo.) 331,20 354,79 358,38 365 A998  B863.87 369,17 383.54

Con.figo. 320,88 32866 329,77 328490 326,15 3%,44 322,62

$1) Poopa 20 .
In this division cotion aecreage figures wore
forecasted only by conditional forecast method as the
unconditional foreamst ecquation had very less predictive
powey, The following equation was used for fopecastings

Xo® 20.0718+.3295 T+447325 Py, (B) + 0788 ¥, 4
+.2722 K, 4 (R%e.27)
wheTe Py, (B)#3.0760#.0430 T (n =22)
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The follawing figures were obtained by this methodt

]
%

Yeor  '19707 '3.971..?2 1197273 '1973-74 uwa«va "1975+76 1197980

con.gig . N .
'000 Gﬂq) 47.78 48,61 48,49 48,12 47 .68 47.22 45,35

W W B M WP e BN GW G R PR R B S R R s W M e WY e e ek e R W v Sen e G G i S e
~

341) Haopue divieion:
Uneconditional forecoasts were made by the
following equation:
X,= 1060.8500+14,5282 T @2 s .87

and conditional forecasts by

X = $46,8650023.8975 Py, (7)+39.5838 ¥, _, (J)

+ 9.6026 T+,3345 X, ,  (R%2,97)

where B, (3) = 3.2212 - 0365 T (%,21)
and Y, 4(3) = .0634 + 0052 T (R%s,33) ,

Year '1970*71 :197&-72 :l??ﬂn73 :19?3~74 :19?4~75:1975~?6:1979~80

Uncan.fige.
('ooowec.) 1351 441 1368.94 13850.47 1395.00 1409,92 1424.08 1482.16 :

Con.figs. 1336.23 1350.69 1364,08 1376,73 1389,78 1402.32 1434.12

e PR wens  ens PN SR DR AW S el i WS s el S RS MR Weed Sl el W Vel e el G IV . Giie B Gr Bewr Gy e e g W

iv) harasheras states
Unconditional forecast equation:
X, = 1396.1000 * 17.8977 T ®r22.58)
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Conditional fopecast equationt
X,g = 696,3880 + 77,8001 P &‘” ¥ 131%5736 Yt«l(’”

+ 13,9518 T + 43320 xt *‘ Ca %486)

whave P, (1) = 341393 ® 0571 T (R %y 27)
e ¥y, (3 ® L1670+ 0015 T ®2x,09)

The following figures were forecasted by the two methods:

') 14 ¥
‘Yew '19”70»?1 *19’71~?2 '19’72*’?3 ’3.9?34-*?4 "3.9'74«'75 ’3-9‘75%?6 ‘1979-&)

”M"**””“ﬂ”“mw“w“n’”“””“”““W“*nwmﬂ

ammu 3 1754,09 1770,95 1780.85 1807.74 1829.64 18tads Lersiz
Con.figs, A723.34 1743.,27 AY89.06 L773.72 1789.96 12803.99 1863.68

W - " - .y . . e d W . - S - 8 A - e - S e - e
The figuwas ¢btained by extrapolating the linear
trende axe lens veliable as these ldnwar trend functions
have less predictive power. The conditional forecasting
sgems to be batter as it takes into consideration the
price of cotton relative to tis substitute crop,
relative yleld and technology.



This study is devoted to the egtimadion of acreage
response functions for cottony, In séespeét; of cotton
production, it is confined to the importent districts
of Bombay, Poona and Nagpur divisions and to the
Haharashtra state as a whola.

The eurrent year cottan acreage was mainly explained
by its previgus vear price and yield relative to jowar and
bajaras A time-trend variable, to take care of unquantified
technological changes, was also included in acreage
response functions, Data on prices, yields and acreage
for the peoriod 1950e5) through 196970 were taken from
various publications of the Directorate of Economics and
Etatistics, Ministyy of Agriculture, The adjustment lag
models and some txaditional models were used for wvaluating
the acreage response functions, These functions were
estimeted for the original values of the variables and for
-1ggarithmic values, using the elassical least square
approach,

The results of the analysie indicated that the
acreage under cotton wasnelastic to changes in price of
cottton relative %o jowar price in all the divisions and
in Haharashtya state as a whole. Contrary to our
oxpections own price and relative (t¢ bajera) price
varliable*s effect in Bombay division was Aagativeg
However, it was not significant. The coefficients of
cotton yleld and relative to jowar vield variables were
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positive in all divisions except in Poonax Trend varieble
had a positive significant influence only in Nagpur division,
Lag acreage variable made a significaht contribution in
deciding shout the size of the cotton ¢xop in the current
vgar, Functions fitted to the logarithmic dats were not
established cuperior over the functions ovaluated €rom the
original data.

Foxacasting of cotton acrgage had also been done
which is deeirable for policy formulations.

Acreage glasticities for cotton with zsepect to
cottonejowar price .ratios were ovalyated. High elasticities
of the grder of 22 in the choxt-run and 432 in the long-zun
wero gbtained in Poona division. The estimates of
slosticities for Bombay division, Nagpur division and
Maharaghtra state were ,oé?, +011 and (031 respectively in
the shors-run. The long-run figures for Nagpur division
and Maharashtrs state were 039 and 089 wespectivelya
The estimaten of the coefficlent of adjustment revealed
that the screagé undox cotton got adjusted fastex in Poona ‘
division than in the remaining areas under study.

Study has revealed that increase in cotton price
ancourages fermers t0 devote more area to cotton farming
and vicewvorss. "Fba extent and nature of responsg,however,
;ary from diviglon to divieions In Bombay division the
cotton growers raspond to price changes negatively.
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This perhapes may beo due to same unfavoursgdble agro«climatic
conditions and several other fa¢tors which do not allow
the cultivators to eow mire cotton. The cotton growers of
Poona and Nagpur division and of Mahaxggiﬂxa state respond
to price changes both in the short mnaﬁ well in the

long run, The response, however, is e¢low because of the
allocation of acreage to foed cxopn for the subsistance
requiremonts. The estimates of the magnitude of
elasticities have shown that 10 pexcent zise in price

hap different results in the areas under study. But for
an effective price policy 1% is not possible for the
government to fix different prices in neighbouring reglone
of a state. Therefore, from the estimates of elasticities
for the Maharachtra state, it is sxpected that a

10 percent increass in cottonejowsr price ratio will resuls
an incxreass in gottdn acrcage by «3 percent in the short-run
and o9 percent in the long-run.

Thus for raising the genaral level of cotton produw
ction through shifting the acreage fyom food exops to cotion
farning, fivetly a yeasonable pawity between cotton price
and food crops Jowar and bajers priges should be maintained
and secondly a fawourable cotton price before its sowing
poriod should be announceds
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