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RELAT ION SHIP OF COMSWPTION 4ND PRODUCTION IN
CHANGING AGRICQULTURE,

A STUDY I SURAT DISTRICT, IDILi~——4& SUMARY

By
B Desai’

I

INTRODUCT TN

Thie resports a summary of the study entitled "Relationship of
Consumption and Production in Chenging Jgriculture, 4 Study in
Surat Mstrict, India®, This study is published as & monogreph in
the occasional paper1 series of the Teclmologicel Chenge in
dgricultural Project Jirected by Professor John W Mellor of Department
of dgriculturel Zconomics in Cornell University. The summary broedly
presents objectives, anelyticel and methodological approech, data
and main findings of this study.

II

OBJECTIVES

Consunption end production decisions ere imnately interwoven
in the economy of farm-familiecs as they are not in the economy of
industrial firms. The study examines short-run interrelation of
the eggregate consumption and working capital investment decisions of
farmers, It &lso exarines expenditure patterns that are relsted
to the eggregete consumption of farmers. Recursive instead of
simul teneous reletion between current consumption and current
production decisions of f arm-femilies is e ssumed in specifying a
deseriptlve economic framework for analysis. '

i » '
Desai, BM, "Relationship of Consumptisn and Production in Changing
dgriculture, 4 Study in Suret District, Indie", Occasionel Paper
No.80, Technologicel Change in dgriculture Project, Department of
dgriculturel Economics, Cornell University, 1975.



The detailed objectives of the study are to expleain and
predict changes in farmerst':

1. input requirements for end revenus from flairying;
2. crop pattern end hence changes in use of inputs and revenue;
3. sggregete consumption expenditure; and

4, 2llocation of this sxpenditure between v ericus
goods and services,

anelysis of factors constreining increeses in uss of
inputs for end revenue from deiry enterprise is important in view
of the macroeconomle cbjectives of growth in incomes and employment.
Moreover, dalry income being cheracterized by continuity of flow
of funds may help farmers by providing minimum assured income.
Such characteristic of dairy income can e2lsc be considered indicative
of relexing cepital as well as risk-bearing constraints of farmers
in growing verious crops. Technologicel chenge es embodied in the
breed of buffsaloes can play an importent role in determining these
functions of deirying.

Fermers! choice of crops is the most crucisel aspect of
their working capitel investment end revenue decisions., This is so
beceuse crops vary in their per acre use of working capital as well
as in net returns. Therefore, the single most important d eterminant of
multi-crop producing farmers'! per ascre input requirements end per
acre revenue is crop pattern.

The crop pattern cen be consldered as a function of farm
size, availebility of net irrigeble lend, wealth, family labor,
per acre expected net returns, and net flow of family finance.
From the viewpoint of a farm-femily the net flow of funds cen be
considered as being formed of past saving end current dairy plus
non=-farm incomes minus current aggrcgate ccnsumption expenditure.
Family finence could have decisive influénce on erop pattern because
credit may not be perfectly substitutable for internal finence
under conditions of imperfection in cepitel market and risks in
farming.,

2 PR
This is consistent with the sample data wnder study.



After enalyzing the relatlomship of crop pattern with
the sbove mentioned veriebles the study predicts the shifts in
crop pattern from low-return "lo: w-working-~cepitel -intensive crops
to high-return crops, gue to change in the initial svailabilit ;g of nst
net irrigeble lasnd, end internel cepitel through dairy income,
The effect of cbange in initiel prices of crops and thet in
credit on crop pattern could not be cxamined beczuse the sconcmetrie
model in the study is based on dete in which t.hese factors do mot

v'ﬂI‘}T.

Increases in the availability of net irrigable land
ere importent for they emcoursge the adoption of sueh high-return
crops as HYV paddy, and sugerceme, Similarly, incrsases in the
availebility of intermal cepitel through deiry income, by relaxing
capltsl and risk-bearing constraints, could slso leed to the
adoption of new technologies including new erops.

Such shifts in crop patternm are importent for incresses in
the use cf inputs including labor, and in incomes of farmers. These
j.ncreaaea provids potentdelities for anploymmt—orlented intersecteral
snd mt.erregional grovth linkages.4 These linkages may differ

4

3 ] .
In the sample for this study, the high-retwrn crops ars sugercane,
benane, HYV peddy and wheat, wheress low-return crops are jowar, twr,
vel, cotton, end groundnut, ‘

4

. Sea, for example, Niurul Ialam, "Egployment and Output as

Objectives of Development Policy", in Theme Papers for 15th
Internstionel Congress of Agriculturel Eeonomists (Oxford: 1873).
John W. Mellor and Uma Lels, “Growth Linksges of the New Focdgrein
Technologies®, Indian Jowrnel of Agriculturel Economics, Vol. 28,
No.l1 (Jmuary/i"iarch 1873), p.35. 4lso, Una Lele and John W. Mellor,
‘"obs, Poverty and the Green Revolution", Internationsl Affairs,
Vol. 48, No.2 (Jenuery 1972), p.20.
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in two broad respects. Frist, they may differ in the magnituds

of employment andc apitel use that m&y be created due to incresses
in production of goods 4in other sectérs of the eeonomy., Seeond,
they mey &lso differ in the type of industries that may get encour-
aged, whether smell or large rezionally dispersed or concentratsd.
Similey ‘potentielities for growth linkages are &lso provided by
chenges in expeniditure on vearious consunption goods and services.
Hemce, it is importent to emalyse the consunpt.ian patterns of
fs.rm—femllies.

Thus, it is Important to consider bu‘c.h the productlon :
end consumption aspects ¢f farm-femilies inasmuch as the egricul-
tural sector provides markets . for vericus production, investment,
‘and’ consumption goods. This role of sgricultare is erueial in
determining the pace, and the pattern of economic development in
low i.ncome _.cowntries,

dn ideal set of data for the study would be a croas-section
cum tlme—series deta from the samg group of farmers on their cash
flows of input costs; dairy production, output of each crop, non=
farm incomes, consumption expenditure,” lénding end borrowing. In
adaition, these dete should cover prices of various crops, crop
pettern, avellability of net irrigeble land, eredit, past saving,
hired labor, wealth, size of femily, and size and composition of
dairy herd. Such date would be idesl for exemining the influ-
ence of interrelation of consmmption and préduction, ‘prices,’
risk, and other factors on crop pattern. In perticular, date
on cash flow would enable the anelysis of relative importance of
femily finence, including dairy income, non-ferm income and past
saving, and external finance indetermining erop pettern. In-the
" mbsence of such datae; an sttempt is made in the study to develop
an snelyticel and methodological approach sutteble to the aveilae-
ble data.

5 . ‘- a7 N -l . -

- -For - 8 survey of 1iterature ‘on role of ggriculture in economic
development see¢ Bruce F. uohnston, figriculture” and Structurel
Trengformation in Developing Cowdtrigs: 4 Survey of Résearch,"
-Journel of Feonomic Litereture,Vol. -8, No.2 {June 1970},
pP.369. 4lso, see Jom W. Mellor, I.mna and the New Feopeorics of
Growth, (New York: Twentieth Century Fund, Forthc oming, 1975),
in this book, with his cheracteristlcally wlﬂe-sweepmg economic
analysis, researchers an employment-oriented strategy of econcmic
growth which uses technologicel chenge in agriculture as a
major stimulus to overall growth.
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ANALYTICL 4ND METHODOLOGICAL APPROLCH

The study utilizes & recursive descriptive economic
fremework thet consists of four parts, nemely, dairy-farming,
crop-ferming,:level, and pattern of eggregate consumption
expenditure. . This fremework identifies various behaviorel
reletionships to. explain. the chenges in these four economic ectivi-
ties of fermers. The anelysis begins with the following simpli-
fying assumptions:

(1) That it is more important to explain inter-crop
rather than intre~crop input and revenue differences
for the s tudy of incomes end input requirements of
farmers. The per agre output and &lsc per acre use
of each input for e very crop ere therefore considered
es fixed.® A

(2) Thet et the beginning of & crop-yeer, the farm-
femilies meke recursive decisions about con-
sunption end production. This is justified
;because farmers! income from crops accrues to

- them only at the end of a crop-cycle; whereas
their consumption is continuous. For the same
reason, it is assumed that farmers! current
aggregete consunption is influenced by their
expected rather than current income.

(3) That in the seguentiel decision-making process
et the beginning of a crop-year fermers take their
eggregete conswption and dairy-farming decisions
followed by crop-farming activity. This is
justified because aggregate consumption and dairy-
farming gctivities being cheracterized by a
continuity of flow of funds can form internel
funds thet would influence, emong other factors,
the choice of crop pattern. C

6 .
This implies a Leontief production function for each product
as is used in Input-Output and Lineer Programming emalyses.
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(4) That the integration of internel finance and
crop pattern decisions of farm-femilies is
important. This is justified under the condi-
tions of imperfection in ceapitel merket as well
as wnder situations of risk.

(5) That the decision to expend on individuel items
of consumption follows after the aggregate consum-
ption expenditure decisions. Restrieting
expenditure to that on notwdurable and regular
{tems .of consumption—can justify-this consumption.

Considering the sbove assumptiong, various factors ere
identified to.e xplain changes in (1) investment in variable

inputs for dairy-farming of year t, (2). gross revenue from
deirying activity of year t, (3) allocation of 1land to elternative

crops and hence use of inputs and level of ¢ rop income of yeer
t, (4) aggregate consumption expenditure of yeer t + 1, and
(5) allocetion of this expenditure between various goods end
services.

The relationship of these factors with the relevant
explanetory varisbles is estimeted using econometric
methods. 4 single equation technique of estimation, -namely,
Ordinary Least Squeres, is used because the study assumes
recursive relastion sbout consumption and produyction decisions.

iv.
DATE SOURCE, SMPLING DESIGN, AND SALIENT

FEATTRES OF S4MPLE FARMERS

Date Source

The study utilizes input-output data ofdeiry and
crop enterprises, in addition to data on family budget, non-
farm incomes, weelth of a group of ferm-families in Surst
district, India. These date were obtained from the 4gro-Economic
Research Centre, Vallaebh Vidyansger, Gujarat, sponsored by the



Dérectorate of Ecomomics and Statistics in Ministry of Food .and
‘Agri culture J :

These data are unique .in the sense that the survey covered
both the prodiction &nd consumption sspects of the same group of
farm-families, Hence, this resecarch on inter~relation of these
two aspects which are intertwined in the economy of Efarmfamiiies
is made possible. 3Juch data are not available in published form,
Collection of such data by undertaking o survey of farrers is time

consuring and expensive.

Sampling Design

. ~The Agro-Eccomomic Research Centre collected detailed data on
1and holding and its use, imput pattern, fare and non-farm incomes,
and consumption patterns from 92 farmers of Suraet distriet in Gujarat.
These farmers gere selected from twe adjoining talukas, Bardoli and
Palsans, which ,ﬁg&;gn characteristies such as crop pettern, frriga-
tion facilities, and institutional and merk:tin: facilities.B

Fron each of the twc talukas, five wvillages were randomly
selected using a sampling nethod of probabiifty proportional to size,
the size being the percentage. of irrigeted area tc gross cropped
area of the villages. Ten farmers were szlect:C from gach sacple
village, using stretified random sampling design, the basis of
stratification being operaticnal land holding. Morsover, the sample
was drawn from a universe thui excluded those farm households which
operated less than three acres , 9 This was d-ne bacause the

7M.D. Desai, "Saving and Imvestment in an Agriculturally Prosperoos
Area," Research Study No, 30 (Vallabh Vidyasnagar, Agro~Econorde
Reseerch Cuntre, Jarder Patel University, 1%73).

8Fo:n: data on some features of institutional facilities in Surat
district, two sample talukas and Bardcli town, see 3.M. Desat,
“Relationship of Consumption and Producticn in Changing Acriculture,
A Study in Suret District, 7ndia," (Unpudblishzd Th,D. Thesis, Cornell
University, 1975), Appendix Tatble 1,

g"I‘he resuls of this study may, therefore, bs cvaluated sfter comsider-
ing this fazture of the sacpling design,



. study undertaken by the Centre was mainly concerned with those farmers
whose primary occupation was cultivation, The data refer to the
agricultural years July to June 1969-70, and 1970-71, For the
collection of required data, a remall imsteac of cost accounting
method of survey was conducted. Each farm household ‘was intérvicweg

twice a year,

Salient Features of Crop Pattern, lhig. Enterprise,
and Comsumption Ratterns of Sacple Faro=Families

An average farm~family allocated about the same proportion of
its land to the high-return-high~input=use crops namely, sugareane,
banam, HYV paddy, and wheat (52%) as to the low-teturn-low=input-use
crops such as jowar, tur, val, and cotton (48%), However, the former
group of crops contrituted ab-ut 86 per cent to the total nzt crop-
income of an average farm-fanily. These crops alsc shared between
B6 and 93 per cent in the total use of labour and other cash purchased

inpu ts .

Net income from dairying formed about 12 percent of the family
net income in 1969-70, The average size of herd including young
calves was five, Only nine percent of the herd was ~f inproved breed.
About 27 per cent of the owned land wa~ kept by farm-families as _grass
or fodder land,

The consunption patterns of 1570-71 revealed about an equal
‘importance of three groups of commodities:

(@) nilk, ghee, vegetables, and fruits, (19%)

(b) msnufactured nonfood items such as tobzcco and its productc
-washing soap, toiletry goods, footwear, and clothing (19%), and

{c) services such as domestic and medical. sarvices, education,

travel, and recreation, (19%).: The remaining 43 per cent of total
expenditurc was claired by foodgra:l.ns (26%), and processed foods (17%).
Sugaer, gur, and edible oil claimed 64 per cent share in the expenditure
on processed foods, ‘

101“01- detzils on this and sampling design, see Desai, op. cit., pp.5-3.



RESULTS OF THD ESTIMATED MOLEL

The results of the fourwpart ecomometric model are disaussed
in this secticn, This is followed by a discussion of the effects
of ‘'change in initial aveilabjlity of {rrigeticn and dairy herd re-
sources onh crop pattern, input use, incores and hence on ¢ conBumption
which ars predicted by the rmodel.

Dajiry-Farcing of Year 't ;

1) Both per animal per month imwestwent and gress revemie from
dairying cre lorgely influenced by the ccmposition of herd. The cffect
of improvecd treed milking buffalc on both the conthly input expenditure
and ravenue per aninel is larger than that of Mdesi™ breed buffalo. An
increrent to investment in variable imputs for a dairy herd caused by
the addit’.n of an iproved imstead of "des1" breed buffalo fs 40

per cent higher. The correspcnding change in gross returns is 63 per
cent, dence, the additinspal annual met returns (Rs 334) to farm=
famdiltes from an scquisition of ifmproved instezd of “desi™ breed .
dlking buffale would efiable theu to recover the =dditional £ixed.
capital cost (Rs 600) in about a yezr and three quarters.

(2) This period of recov.ry wil! be further reduczc since the
additional dairy ineccme, by providing internsl finance, wculd generate
acdditicnal net crop income of the order of Rs 60. by ccusing larger
shifts v high-return crops, Consicdering thes total effect, a farmer can
gain the additiomal fixed capital investrent of Rs 600 in about a year
and a helf, Thus, the analysis of predicting changes in inecmes and
input use as a resuvlt of change in size of dairy herd concentrates on
policies to increase the herd size of improveld breed buffalo.

Crop=Farming of Ysar t

(1) Over 85 per cent of variation in per acre gross returns and
input use «f the sample farpers are associzted with their crop pattorm
and hence the emphasis on analyzing crop pattern,

{2) The proporticn of loand allocated te such high-return~high-workimg=
capital=intensive cr~ns as supgreane, banana, and HYV paddy i1s found to
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be inversely relatec to the size of a farm, Constraints such as
perketing, tirely and adequate availability of inputs, and dis-
ecornomies -f ranaging labor force on large farms eculd be responsikle
for this, Marketing constraint is particulerly important for sugsrcame
and bBnana which farmers in this district grow primr:l.ly for cooperative
market ing and orocessing sncieties, .

QG) .. The analysis of influence of net frrigable land on ‘crop patt-rn
reveals that the estimated -arameters have expected sgigns as well as
pattern of their size, Thus, the sign is positive for high~return

crops of sugfrcane, banana, HYV paddy, and wheat, whereas it is
negative for such low return crops as jowar, tur,-and cotton., Similarly,
the size of coefficient for sugarcane is the largest, followed by bamamn,
HYV paddy, wheat, other foodgrains, and other nonm~foodgrains, These
results imply thot as the availability of net irrigable land increases,
the crop pottern would shift from low-return crops to high-retum crops,
Thus, the analysis of changes inm crop pattern and hence in income and
input requirements as a result of increasing the size of met 1rr:lgab1e
land while holding the total farm size sare is important,

(4) The estimted parameters for wealth, a proxy for incorpdrating
risk hypothesis, and family size tc proxy for monthly aggregate ‘con=
sumption expenditure have the logical signs in all the crop-equations,
the siza being positive for wealth and negative for family size for
high-return-high-working capital-intensive crops.

(5) The influence of per acre expected net returns from various
erops and monthly net flow of internal finance formed from dairy 2
non-farn incomes pinus aggregate consurption expe nditure on crop pattern
is contrary to the a p priori hypotheses tested with the given data.
For example, in the equation for own (1th) erop the sign of the co-
efficient for per acre expected net returrs of this crop was negative,
whereas that for the coppeting (gt by crop was positive. Similarly,
the sign of the coefficient associatecd with the monthly net flow of
internal funds in the equetinr for high-return crop was megstive, There-
fore, the model was respecified by omitting twc variables, narcely,
per acre expected nmet returns, dnd aggregate consumption expenditure.
'The availability of internil fimncn through dairy plus n-nfarn incomes
w uld shift crop pattern from low-return crops cof cotton, and groundnut
to high=return creps of HYV paddy, and wheat, C

(6) The inconsistent -results on influence of net flow of intermal’
finance and of -er acre expected net returns on various crops on crop
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pattern may perhaps be due to two reascns. Cne, the analysis is based
nnly on cross=section data of single point in time. Two, data on cash
flows were not aveilable to specify sroperly the variable of net flow
of internal funds, This underscroes the need for generating time-
series cun cross~section data frrm the sare group of farmers. This
would also permit a.test of the hypothesis that farmers diversify

crop -pattern te avoid risk,

hAggregate Monthly Consumption Expenditure of Year t+l

(1) Expected fordly net inccrme, wealth, famdly size, and expected
intensity of crop-farming are all important factors influencing the
aggregpate consurption expenditure of the semple farmers. The estimated
parameters associated with all these veriables have expected signs, As
the farmers' expectation of intensity of crop~forming (defined as

gross returm8 per rupee of imestpent in variable inmputs for crop=
farming of year t) increases, holding other factors comstant, their
monthly, aggregate consuuption expenditure decreases, This c.uld be a
result of imacdequacy of casital market as well as risks in faroming,

(2) Exclusion cf the variable of expected intensity of crop-~farming
froo the aggregate consunption function reduces by almost 33 per cent
the marginal propensity t- conmsume with respect to the éxpected net
family incore,

pattern of Monthly Aggregate Consumption Expenditure of

Year t+l I ‘ -

(1) The pattern of additicnal demand (1.,e, marginmal propensity to
expend) ty an average form-family in the sample is fairly diversified,
Thus, the size of this remand for m.lk, ghee, vegectables and fruits to=
gether 1s about the sane as that for manufactured nonfood items such
as toiletry goods tobacco and its products, washing soap and other
materials, foctwear, and clothing. The fcrmer group o~f comrodities have
low capital-labor ratios in their ~rndictinn -rocess.

(2) The share of sugar, gur, and ecible oil in the sum of margiml
propensity to spend (0.11) on all orocessed foods consured by these
fapilies is 64 per cent,

(3) Nearly 42 per cent of the increrentzl expenditure on all
commdities is on educaticn, nedical services, travel and
recreation, etce,
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{4). A typical srell fare~family spends, at the margin, on foodgraips
about twice as wmuch as a typical. large farm~family. 'fhe mreginal pro=-
pensity to expend on pulses by the former is about one~eighth of the
aggregate of MPE cn foodgrains, The corresponding figure for a

large farw-fomily is nearly ome~sixth, The MPE on milk and ghee by a
small farp~family forms only about ome=third of the sum of MTE on non=
foodgrain food-items., For a large farm~fangily the corressonding figure
is about one~half, The MPE ~n travel and recreation, educati~n, and
medical services claims a much larger share in the sum of incremental
expenses on non-fcod service items of a large farw~family than in that
of a small cne.

Eredict.ed .,ffects of Change in Irrigation and Deiry

Herd Resources of Sarple Farmers

_ Since the estimted mdel exhibits ressonable accurecy in its
predicting ability it 1s utilized tr make alternative predictions of
changes in ecrop pattern, imput requircoonts, income and its distribution,
and ernsumption expenditure on various g-ods and services by sample
farmers, For this purpose, increases in the availability of net:
irrigable land, and deiry income of farmers,’ on accrunt of fixed capitsl
investpent in wll irrigation and in ipproved breed milking buffalo,
respectivaly, are emvisaged,

(1) The anolysis of restricting res .urce changes to small farmers
alone reveals that such policy would not prove desirable from'the view
point of overall incréases in incomes of farmers and laberers,  nor

for induﬁng 1ntersectora1 and interregional growth linkages,

(2) It is, however, suggested that the increase in dairy herd size

pay be encouraged rora on spall farms, whereas the size of net irri-

gable land te increased upto. 100 per cent (either through canal or
well water facilitj,es) for btoth the swall and large farmers,

3y The detailed results of suggested pclicy of increasing the

dairy herd of smll farmers by tw: icproved breed milking buf faloes
and increasing met irrigable land uptc 100 per crnmt, for both small and
large farmers, by well irrization are:



(a) 1t increases the incores of swall faroers by 40D percent as
against 28 per cent of large farmers. (b) It enables small farmers

to gain the fixed capital investrent of ks 16888 (for acquiring both
well irrigation systew and two improved breed milking buffaloes) in
gseven and three quarters yesars., This is cowmparable to 5 yerrs for
large farrers, {¢) It also leads to larger increas.-s in screage under
sugarcane, bsnana, HYV paddy, and wheat, while decreasing acreage
under other crops such as jowar, tur, and cotton, This results in
larger increases in demand for other production inputs like ocil

cakes and fertilizers, i1 addition to larger increcses inv employment,
Larger increase in use of ocil cakes is noteworthy for its potentialitjes
to induce interregional and intersectoral growth linkages. (d) This
poliey also generates :ager demand.for those consumer goods like
nilk, ghee, vepctables and fruits, edible oil, footwear, ete. which
are ‘known for.low capital-labor ratios 4in thelr producti~n processes,
{e) By increasing smel! fermers' income this policy enables them to
comure ore of fonds with hizher protiin and vitamin enntent 1ike
rmilk, ghee, pulses, vegetables and fruits,

Vi
POLICY MEASUKES TO FACILITATE THE
EXEAMSION OF TWO RESQURGES

The preceding section outlined the effects of intensifying
agriculture by increasing the acreages under HYV paddy, sugarcane,
banana, wheat, and also by improving the quality and number of
uffaloes. Thesa changes are evertually caused by changes in fixed
capital imwestrment of farrers. Public policies to encourage such
investpent at the fzrm level should, therefore, include among others,

the following progranms:

Lox_:g‘*te o Cred?lt ‘

The analysis suggests increasing long-tern credit availabilily
mrs for small than f£or large farmers. This suggestion .is made to
erphasize the development ~f dairy-farming on sm3ll farms, in addition
to developing their irrigaticn res~urces, This is because dairy
income being continuous in character can help these farmers by provid-
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ing assured minimum income, Such income can alsc be consldered
indicative of relaxing risk and capital ccnstraints which are
partimlarly faced by smll farpers,

: Flexibility in repayrent of loans, closer loan supervision,
and also différential interest rates are necessary to encourage
fixed investwent {n irrigati n and im acquiring improved quslity
buffaloes, Further research is required to determdne whether or not
- these policies would nake the usiness of lending a viable proposition,
Research is also required tn examine the extent t~ which the perfection
of shorteterm capital market may reduce the relevance of dairy~
farwming as 2 souree cof internal finance particularly under "the
conditions of risks in crop~farming. WNevertheless, imastuch as
dairy income may help farmers by providing assurcd . - minimum
income, long-term credit facilities for dairying may be expanded,
Some of the prerequisites to rzke the above referred longitemm credit
. policies. practicable my now be discussed.

Dairt!ar ming Development

The anelysis shows that it woild be profitable for fermers to
{west in improved breed buffaloes., #n eaverage farmer in Surat
district could recover the imvestment in improved breed buffalo in
tess tham two years. Thus, research in and breeding of high-yielding
ang disease~resistant buffaioes is essential, in adédition to sulnly
of long=~term credit., A buffalo insurence schem is alsc required to
protect farmers frop risk &f loss which my prevent them from chanpg-
ing th: size and composition of their herd, It is, however, re=
cognized that tc ensure that farmers take praper care of their
anicals a penalty would be required in the case of deathy in
addition tc considering different rates of insurance ,;rez:eiums.
Facilities for veterinary services shruld also bte improved. Research
is requirad to determine the extent of gain to the farmers as well as to
insurance agencies after accounting for the rates of premiuvm and possible
peﬁga},ty. Research 18 also required to examime the stabilsity of dairy

income ¢ .

Wél; Irrigation Development

An ioportant aspect of raking investment in well frrigsticn a
successful proposition is assessment of the ground water potentials,
i{n addition to easy availability of machinery, equipment anc nther
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materials including diesel oil, and electricity. Such fadliities
are expected to be nrovided by grvernment agencies. A close liaison
of these apencies with the agencies advancing long~term credit is
essentjial from the view-points of both farmers, and institutions
nroviding credit and other services,

Develoninz Marketing and rrocessingz Facilities

The analysis shows that increasing the existing size of net
irrigable lend by expansiom of irrigation faeillities causes shifts
in crop pattern in favcur of crops such as sugarcane, anc¢ bznama,
Similarty, shift in crmprsition of herd fronm "desi" to improved
breed buffalo results in increases in milk production, Thus, public
investnent in marketing and processing facilities would be required
to handle a larger output of these products.

The measures suggested in the preceding discussion would en
courage larger shifts in crop pattorn in favour of sugarcane, and
banana as ¢-umpared to HW paddy, wheat, ancd other foodgrains, Such
shifts in crop pattern may not, however, be desirable in the present
conditions of foodgrain shortages in India. In the short-run with
which the study is concermned, such shifts in crop pattern msy lead to
increases in foreign exchunge and dopestic tax rescurces, both of
which may largely be utilized for the import of foodgrains and also
for developing new vorieties of foodgrains, However, in the long-run
these shifts may not prove as desirable bicause the internati~nal
market for both sugarcane, ancd banana is susceptible to instability,
Yet another measure to encourage rore desirable shifts in crop pattern
is to evolve the pclicy cf acreage allocation to varicus crops. Such
policy my particularly be acministered in the regions wherc irrigable
land is -xpanded by eurlier discussed programs, Finally, the larger
shifts in favour of sugarcare and banana night in course of time cause
relative prices of foodzrains to rise, This, in turn, night lead to
new forces of shift in crop pattern. Since the available data did
not contzin variation in prices, we could not exanpine effects of
these forces through carefully worked out price changes,



