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l i ^ R O D U C T I O N 



INTRODUCTION 

ilconornic structures of developing countries are 

h'-'ghl;- 'iualistic and the dualism is not conFmed to any 

ST^ecific s'̂ cment of the econorry. These econonies have 

oectoroT, inter and intra regional, class anc group dualism. 

7/hereas man if acturing sector is rnodern and developed, 

agricultural sector is backward, by and large. Consequently, 

a majority of the people engaged in this sector lives in ' 

pool:- of Pack-waters. In fact, a large number of peasants 

._-.re employed in subsistence farming with the result that 

many oC them are not able to meet even their own require-

mento for foodgrains, which are the staple diet of practi­

cally tiie entire population of countries like India 

Agricultural sector is considered as the largest 

contributor to domestic output and an absorber of the 

largest proportion of total labour force. Hence, output 

and prices of food-arains play a pivotal role in developing 

countries. The major bones of contention among economists 

have, h.ô /ever, been the determinants of prices and income. 

Inflation not only emanates from agricultural sector but 

it has also percolated to the other sectors of the economy. 

Therefore, for an understanding of the genesis of inflation 

in dr.veloping countries, it is imperative to study determi­

nants of food-grain prices. 
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Koynesian theory or new classical x^^opositions or 

pure orico models have proved inadequate to explain properly 

the persistence of inflationary pressures in various pro­

duction sectors. This necessitates a careful :valuation 

of -Uhc conceptual framev/orlc and the analytical tools that 

are appropriate for reloscooing the essential features of 

tne behaviour pattern of the economy in general and price 

movoiT',;ntG in particular. Aggregative anal'ySis may not be 

adequate to explain properly the structure and ^rico move­

ments in the economy. F-icks (33) for the first time 

distinguished between flex prices and fix prices. 

Flex prices are determined by the conficruration of 

rhoir su-oply and demand. Same is the case of food-grains 

prices. Supply of food-grains is not determined by output 

alone. In fact, supply comprises of marketed surplus plus 

changes in stocks. Thus, changes in stocks aiffoct the 

balance equation in general equilibrium system. Therefore, 

market supply can not bo estimated from individual prefe­

rence cunction alone .C^VJ 

Mathur-Ezekiel propounded the hypothesis that in 

developina countries farm.ers sell that amount of output 

which will provide them sufficient amount of cash they 

\,ant; they retain the rest for their own consumption, 

w'ith the increase in output and prices, farmers sell less 

and with the fall in output and prices they sell more. 
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Thus, marketable surplus tend to move in opposite direction. 

With the increase in output, they want to satisfy their 

"oent up demand. This makes the short-run supply curve back­

ward bending and consumption curve positively upward 

sloping {2S) • 

This hypothesis \\05 earlier tested by K-^ishnan 

and Tripathi for all India and for Punjab farmers. The 

objective of the present study is to estimate the farmers' 

propensities to consume, and sell food-grains in different 

price and income situations, as it is essential to know the 

mechanics of change in prices. We want to test the hypo­

thesis at all India' as well as at regional level. Study 

for Punjab has already been completed; so \JQ have selected 

the Haryana State for regional variations. For thit? study, 

\jo have taken the pre-green revolution period for all India 

and post-green revolution period for Haryana. Krishnan 

in his study has covered the period till 1959; but v;c 

extended it to 1965 in order to study the whole pre-green 

revolution period. Studies on post-green revolution period 

at all India level and on pre-green revolution period for 

Haryana will be taken up in subsequent period. As post-

green revolution period is knol̂ 7n as the period of high rate 

of grov/th of output and income, ' ^ it is expected that 

farmers' behaviour with respect to consumption and sales 

will be different in the later period. Hence the objective 

is to make an assessment of the behaviour pattern of 



farmers both qualitatively and quantitatively. 

The organisation of the study is as follov/s; 

First chapter deals with the review of literature. 

Chapb:'r II deals \.'ith detailed mathematical model to 

-,sti;Tiatv' demand and supply functions for general equilibrium. 

Chapter III deals with estimation of consumption and supply 

functions of food-qrains for India in Pre-Green Revolution 

period. Chapter IV deals with the estimation of consumption 

function of farmers of Haryana. Chapter V deals \/ith the 

determinants of marketable surplus of Punjab: A case study 

of Sunhcr Village. Chapter VI deals with the estimation 

of supply functions of farmers of Haryana. Chapter VII 

concludes the miain findings of the present study. 



CIIAPTER-I 

REVISi; OF LI^PERATURE 

' any uncier-dcvelopod countries of tiic world, 

partxculaxly those that are making strenuous efforts to 

brin̂ -) about rapid economic growth, arc plaquod by sharp 

fluctuations jn prices in general, and food-grains prices 

in particular. Such sharp fluctuations in food-grains 

prices shatter their programines of economic development and 

act as a constraint on smooth development. Inflation is, 

ho'wevcr, inseparably associated with the process of rapid 

development; in fact, it is the inevitable price that has 

to be paid for development (25) • With a vie\/ to ensuring 

tb.at inflationary pressures do not cross limits of tolerance 

and that price fluctuations are not too wild, it is nece­

ssary to \-atch carefully all parameters which affect prices 

in an economy. The factors that affect prices in developed 

countries may be different from those which affect them in 

developing countries. In fact, the problem of inflation 

nay differ structurally from country to country. Phcre-

fore, detailed studies are needed for each country separa­

tely so as to formulate an appropriate price policy. Some 

studi--s(.Zlj5,̂ have addressed themselves to evaluate bohavicur 

of prices in Indian economy. However, most of these studios 

hc-'vc failed to go into the depth of the problem as a result 

of ^^xther the inadequacy of framework of anaylsis cr inade­

quacy o*-' data or inadequacy of methodology or all. 

file:///-atch
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Consequently, they have not succeedGd in strilcing at tlvj 

roots of this problem. The objective of this study is to 

examine the problem of prices of food-grains and their 

determinants in a developing country like India, where 

most oE the farmers live at the verge of subsistence. 

An important feature of Indian econoniy is that 

food-grains t:onstitute one of the largest sub-s^^ctor. In 

the mid-fifties food-grains accounted for 67 percent of 

Indian' agricultural production and 31 percent of the entire 

v/holesale trade (42) . In 1960-61 the share of food-grains 

in total agricultural output was 80.32 percent which 

increased to 81.77 percent in 1970-71(32) . 

Naturally, prices of food-grains play the pivotal 

role if. meiintenance or disturbance of stability of general 

priCv s in Indian economy. In fact, it has been the unique 

experience of Indian economy that during periods when 

general prices have been tending to stabilise, changes in 

food-grain prices have sparked off a general inflationary 

process. This happened in 1953-54 and again in 1966-67 

and then 1971-72 and 1978-79 (33) . Food-grain prices arc 

not only important from this view point but "they arc also 

impor-cant from farmers point of view. Farmers have to viev/ 

these prices in their dual capacities oE a consumer and as 

v/eJl as a producer. A high price 'for food-grain provides 

them»-i;o produce more while on the other hand their inc omc 
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incroascjS by the same percentage by which bhe price change^, 

which 3n.?blcs them to produce more of their own produce. 

Sut for other consume^rs, these prices hove only adv̂ _rse 

effects. Therefore, it is important to have an appropriate 

and effective policy for food-grain prices for v/hich an 

identification of factors responsible for fluctuations in 

food-grain prices is required. In the jpresent context of 

rising prices, total production should not be considered as 

tiie effective determinant. It is amount oi: market arrivals 

reither than total products whlcb should be considered as 

J determinant of. prices because the portion of total output 

which is actually sold is responsible for the determination 

of prices. 

CONCEPTS; 

'Marketable surplus' represents total surplus which 

producers have a potential to provide to the market. This 

is the quantum that is likely to be left in their hands 

after meeting genuine requirements of consuirption, payment 

of wages in kind, feed, seed, etc. This may, however, be 

distinguished from 'marketed surplus' which represents only 

that portion of the marketable surplus which is actually 

sold and is placed at the disposal of non-producers (?.) 

For the poor farmers, marketed surplus may be 

largc^r than marketable surplus because they sell out of 

distress and have to repurchase later at higher prices. 
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Th„' case is different v;ith rich farmers v/ho -ccnd to keep 

some amount of their produce in the form o£ stoc];s. Thus, 

in rheir case, marketable surplus may be greater than mar­

keted surplus. 

According to Mathur-Ezekicl (25) which of these trrms 

is more appropriate depends upon the nature of an economy. 

In developing countries, producers sell that amount of 

output v/hich is sufficient to provide necessary cash and 

it is consumption v/hich is treated as the residual. But 

in developed countries, producers treat their consumption 

rcq"oiremcnt as essential vjhile the sales are treated as a 

residual. Distinction between two other concz^ots of surplus 

is also essential. These concepts are those of gross and 

net marketed surplus. Gross refers to actually marketed 

quantities and net marketed surplus is the gross marketed 

surplus minus repurchases from the market (28). 

Obviously, an overall (I) increase in agricultural 

productivity, in general, may not by itself be sufficient 

to sustain the tempo of development. What is far more 

crucial to tne process of development is growth of marketed 

surplus as output grows. If m.arketed surplus does not 

increase with an increase in production, i-c may '̂cll cons­

titute a fundamental bottleneck in rapid development. Gro^/th 

of marketed surplus provides necessary funds for capital 

formation, may increase foreign exchange earnings if extra 



supplios arc exported, and i t tends to czc^ tho rroblom of 

balance of payments by obviating necess i ty to iuiporh food-

grains and rav7-ma to r i a l s . 

Review/ 

Intorost in marketable surplus is not nev/, at least 

in India. Many attempts have boon made to kno' relation­

ship bctuo^ n marketable surplus on the one hand, and output, 

prices and si-zo of holding , on the other hand. Hci/cvcr, 

in depth, studies in case of low income coi^n^ries may 

provide som̂ - insights into othv-r economic problems of th^ 

economy. Though individual studies may have a limited 

scope e.nd may not be capable of illuminating all fecets of 

the problc'ii, yet through a reviev; of literature, it may h^: 

possible to piece together scartcred stuUiv.,s 'n such a 

manner as X'/ill enable us to view the problem in the widest 

perspective and its entirety. This not only shortens the 

gap between understanding but it also helps in an exami­

nation of different policy implications. 

Agrarian structure is one of th^ factors that affect 

marketable surplus. Agrarian structure is mainly' determined 

by land relations, which in their turn, get reflected in 

size distril-^ution of holdings. Therefore;, it ie assumed 

that size of holding is an important determinant of marketed 

surplus. Behaviour of marketable surplus across various 

sizc^ of holding helps us in identifying the non-viable 

holdinas in different rDOions. 
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A couple oi: studios havj ostiir.atc-c! r'̂ lr tionship 

bGtv/con size of holding and marketable sur^^lus. While those 

Grudic r> agrc:̂  that the rnsrkotcd surplus is not an ^xcluc'.ve 

characteristic of only "large holdings, they differ on 

several other points of substance (B) „ Th,:se r.tuaios 

havL; been conducted in two different v-avs i.e. indirect 

and dir3ct estimation. Dhar^a Narain and Utsa Parnaiv have 

studied the problem in indlxeCc TnaTrnex- \-JoX ''oo-fn hove core 

to draiaatically opposite conclusions. Dharan IJarai n (29) 

for LX?mple, finds in his study that marketable suriollis as 

a proportion of output decli_nes__as_size- j3f holding increases 

upto tl'-e size group 10 to 15 h'ctares, it rises thereafter 

\;ith sir.e of holding. He further finds tiac even land-

hoidings in the size-class 0-5 hectare sell to the market 

sligntly more than one fifth of their total output. On 

the other hand, Mathur (24) shows that sale of jawar by 

land-holdings in the size class 0-5 acres is practically 

nil. This difference arises only due to the difference 

bet-vv-een the concepts of marketed and marketaJ^le surplus 

used in f o studies. Besides, while Mathur deals exclu­

sively -/ith a single crop: Jov/ar \jhich incidentally is 

th. main diet of the poor ^nd marginal farmers of the 

region of Sotudy, Dharm Narain covers all fuod-grains and 

the country as a v/nole. 

tiTcsa Patnaik (31) concluded that small farmers 

accounted for smaller oroportion of total sales to the 

file:///-JoX
file:///jhich
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mark t. Farmclrs haV-ing upto 10 acr̂ '̂ s or land accounted 

'for 33.2 percent while farmers having upto 15 acres accounted 

for 44,4 p::rcent of total marketable surplur,. She did not 

find any p.^tverse relation bot̂ /̂eon marketable surplus and 

output cuid size of holding* Results of our study of 

Cunhjr village In Punjab are also in contra-distinction to 

those of r̂ arain but are similar to those of Utsa Patnaik. 

Hor r(_sults are also supported by results oc All India 

Ruiral Debt and Ihvesttnent Surv-^y, 1961-62 by RDl(28) ; In 

this case* behaviour of marketable surplus is fairly the 

same as has been found by Patnaik. But in both of these 

studies, they have admitted that the contribution of small 

farmers to marketable surplus seems to have been over­

estimated due to two reasons. First, they have included 

the repurchased quantities and second, they have used the 

gross value of output; of agriculture, 

A study by Sha3rma(4l) based on indirect -stimation 

is both at national as well as at state l_ve]s. According 

to Sharma, propgrtion of marketable surplus to net pro-

duction of food-grains increases consistently iilth an 

increase in size of holding. Thus, he has tried to elimi­

nate one source of over estimation by considering not 

output in place of gross output tiTTto considofation7\ But 

second source of over estimation docs not seer to be 

elim.inated mtolhis study as well. 
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A study of relationship between size of holding 

eind imarl-etable surplus (estimated directly) orovides a 

more 'detailed picture ar micro level. A study of Amritsar 

and Karnal districts by George and Singh (43)shO';ed that 

Punjab farmers even small^ ones arovj paddv mainly as a cash 

crop an'"", satisfy consumption need by other crops. While 

small farmers treated paddy mainly as a cash crop, medium, 

and big farmers treated vv/holly as a cash crop. But in 

our study (35)as far as medium and large farmjrs are 

concerned, they v?ith-hold 18 to 24 percent of their output 

of wheat and only 2 jto 6 percent of output of paddy for 

their household consumption. Thus, paddy for -chese farmers 

is wholly a commercial crop but \>?heat is partially but 

largely a commercial crop. But in case of Hcist Denaal, 

P: the picture is little different. Hati^l-^) finds that for 

the farn size above 1.98 hectares, the proDortion of 

marketable surplus rises at an increasing rate as farm, 

size increases. 

Distinguishing features of different studies are . 

that some of these studies such as by Dharm Narain, Utsa 

Patnaik and RBI cover the country as a vjhole. HJiile other 

studies are related to particular regions/ or districts o"̂  a 

state. This feature gives rise to another difference, 

.'jtudies of Sharma, George, Chaudhary etc. relate to Punjab 

where wheat is a staple diet of the people. Naturally, 

farmers treat paddy as a cash crop just like sugar cane. 



cotton, otci Studied by Haukarni and Matnur rclatu to 

backward areas of Mdharishtra whor.-; most fermcrs arc not 

Only marginal and poor but crops like jc/ar constitute 

thoir staple diet. Such food-grains crops cs \ihea.t and 

paddy arc tr̂ ,atcd as cash crops by such farm-̂ rs. HatiS 

study rol^toB to West feengal where farmers are relatively 

poor and rice is tho staple diet. Hence, other food-rgrains' 

crops arc ttcatcd as cash crops. Therefore, such factors 

may also c.ocouht for som-j of the differences in theit̂  

empirical £indihqs» 

With the help of the pictures presented by micro 

].-vcl studies, t'c can have a general idea aboiit the rela­

tionship between size of holding and mer̂ ĉ -̂ tablo sxirplus. 

First, proportion of marketable surplus and marketed surplus 

increases significantly as o the scale of. farming increases, 

A great proportion of total marketable surplus is accounted 

by a snail fraction of total fanners usually they happen 

to bo rich farmers. SeQond, some of the rrerginal farmers 

arc not able to meet their consumption needs from their 

farm produce* Therefore., their contribution to total 

marketed surplus is negligible and, at times, it might 

even be negative. Finally, small farmers also produce 

commercial and even some superior cereals, and all such 

crops arc treated as cash crops. 
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If indeed tne'proportion of marketable surplus 

increases significantly v/ith the scale of ijroduction, 

then the income/output elasticity of consumption \7ill 

play a decisive role in the determination of marketable 

surplus of farmers concerned^ 

Many economists have propounded the hypothesis 

that marketable surplus is closely related to prices; out­

put/] ncome. But here the crucial question is to know 

whether supply of marketable surplus is a positive func­

tion of Drices and output/income; and i/hether the response 

of marketable surplus to a given change in price and 

income is negligible or substantial, 

Mathur-Ezekiel(25)profounded the hvpothcsis that 

"the b.,haviour of food-grain prices is dependent not merely 

on total production of food-grains but also on the propor-

1 
tion of it which is marketed ^ In under-developed 

econoiaics farmers sell that amount of output v/hich will 

give then the amount of money needed to satisfy their 

cash-requironents and retain the balance of their output 

for their own consumption. Thus, it is clue to the fixity 

of cash-requirement, prices are inversely related to 

marketable surplus..... 

1. For Empirical verification of this hypothesis, see 
Krishnan, Mathur and Prakash, Tripathi, 

file:///7ill
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The subsistoncG farmers hevc- inelastic dc-î nd for cash. 

If prices rise, the sale of a smaller amount of food-grains 

provides the necessary cash and vice-versa'. This irickos the 

short-run supply curve df' food-grains backv/ard bonding. 

Krishnan (22) found empirical evidence irt support of hypo-

the-sis of inverse relationship between price and marketed 

surplus while relaxing the assumption of fixity of cash« 

requirements. Even v;hon cash-requirements grow either 

positiv>-ly or negatively^ narkotable surplus has been f'ound 

empirically to be inversely related to prices (44). Mathur 

and Prakash (27) accepted Krishnan's contention that 

inverse relation bet\/een marketed surplus and price is not 

contingoiit upon the fixity of cash requirements. However, 

they argue that the sisc o- marketable surj^lus is decidedly 

affected by the level of cash-requirements and changes 

therein. 

y Daadekar has observed that a very small proportion 

of producers react inversely to prices. According to him, 

small producers at the bottom end of the scale have no 

surplus to sell and as such the question x/hctner elasticity 

xs positive or negative does not apply to them. So far as 

the Icrge and prosperous farmers arc concerned, they have 

normal positive elasticity. Therefore, neaatxve elasticity 

\/ould be applicable only to the intermediate sxze farms 

v'hich ore neither so small as to have no surplus to sell. 
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nor so large as to shov/ the positive response, Dandekar 

further argues that even, for this intermediate category of 

farms the negative price elasticity is easily explainable as 

normal consumer behaviour and as such there is no need to 

make the fixed cash requirements assumption (9), 

Dandekar^ analysis is not hov/ever very persuasive (39), His 

argument in case of small farmers ignores the possibility of 

marketed surplus appearing in the face of a favourable price 

change v/hich causes their self consumption to decline via a 

largo substitution effect. Even at the empirical level/ his 

analysis is far from conclusive as it is based on the sale 

and purchase data of a single crop viz, 'Jov/ar'. 

Khatkhate (l"?) considers such behaviour to be paradoxical, 

but there is nothing paradoxiial about their behaviour except 

that they belong to lower and of the income ladder v/here 

ordinarily food needs are not fully satisfied quantitatively, 

Khatkhate (1^) believes that rise in relative prices does 

not stimulate production in agricultural sector. He says that 

a small farmer strives to produce to the maximum extent that 

his farm capacity permits. But the inference that because he 

is already producing '.o maximum, rise in prices would not have 

any impact on his production, ds difficult to sv/allow, Olson(9) 

tried to support his hypothesis and he argued that the failure 

to increase yield is not due to lack of price incentives but 

to the lack of credit, lack of knowledge and non-availability 

of fertilizers etc. . In brief, it is supply constraints that 

stultify growth of agricultural output. 
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In many of the studies, prices ar- not considered 

boCr?.ucG studios arc based on cross-section' data which 

r^late^to a point o£ tinrz). If in such studies, prices 

are taken/ it will not have any impact. In one of the 

Study by vyas and Maha??aja( 28) output elasticity yields 

positive as wali da 'high Value4 Another study by Khan 

and Chovdury (28)of" West Pakistan and b^ Shah(20)of Qujairat 

based on crossf""section data represented significant p'ositive 

relationship botvjoen production and market supply. An 

elasticity greater thaq unity would suggest a more than 

ptopcrtionatG tesponso with a given change in output and 

provide a basis for designing a progressive stiructuro ifor 

the procuren>3nt of marketable surplus, 

Krishnan (22)has tried to test Mathur-E:̂ o]ciel 

hypothesis: Is marketed svirplus of food-grains inversely 

reiatjd to pricos? The crux of the problem is that supply 

of food-grains is fixed in short-run, Krishnan has tried 

to estimate elasticity of marketable surplus from demand 

:feunction of food-grains with a given supply with tî ô 

£ollo\:ing expressiori; 

UVJL a A P ( Q P ) 

where ^ and c< are income and price elasticities 

re,sOs-ctivcly and Y is the proportion of output consumed 
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by th<;;m. It is clear that the sign and magnitude of 

e3-asticity of marketable surplus is eventually determined 

by the sign and magnitudes of income and parice elasticity. 

A farmer behaves in the market in dual capacity. An 

increase in prices affects him. both as a producer and 

consumer of fdod-rgirains» A rise in prices v/ill decrease 

his consumption of foods-grains while on the other hand^ 

as a producer; it will increase his monetary as well ds 

real income * So this increase in income compensates his 

loss as a consumer. So due to this reason, o>;n consumption 

rises. In his thesi3, .price,̂ . income/ elasticities of 

consumption and elasticity of marketable suri^lus arc 

found to be -.3584, .5215 and -.3030 respoctivoly which 

support the hypothesis Of inverse relationship between 

price and marketable surplus and it is obvious that the 

hy-pothesj.s is operationally valid for Indian economy. 

Further* this hypothesis was tested empirically 

.by Tripathi (44). in her thesis, she argued that inverse 

relationship between price and marketable surplus implici­

tly assumes that marketable surplus should increase v.'ith 

cash requirement and vi'Ce~vcrsa. It implies positive 

relationship between cash-requirement and marketable 

surplus. She further argued that if farmers have got 

inadequate demand due to lov7 income and output, then an 

increase in output m.ay lead to utilisation of additional 
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quan t i t i e s of lEood-grains to sa t i s fy t h i s pent-up demand 

ra the r than auginonting cash-requirements \;hich in t h e i r 

turn ;/"Ould increase marketable surplus . H.r srudy rovoals 

tha t ce^sh-rocuirjmv-,nts of a l l sixteen frimilios studied 

have qrov;n n-oat ivoly, output has groî m negatively only 

in case of five fami l ies . Thus, gro\7th of output happens 

to be inversely re la ted with the grov/th of cash-requirements. 

Posi t ive growth of output of eleven famil ies s:em to have 

led the farm^^-rs to sa t i s fy t h e i r reserved demand- for food-

grains r a the r than augmenting t h e i r consumption of non-foo^l 

items or productive investment. Thus, these r e s u l t s lend 

a very strong support to hypothesis of b.^clcv/ard bending 

supply cuirve of food-grains postulated by Mathur-Ezckiel. 

Incident; ' ' l]y, these r e s u l t s ar<: obtained, v;\h:n cash-

roquircmonts ins tead of being fixed, have groun negatively 

or pos i t i ve ly . Thus, postulated r e l a t ionsh ip between 

marketable surplus and pr ices could be obtained V7hen cash-

requirements are fixed as well as whc:n they gro\i negatively 

or pos i t i ve ly . Her empirical r e s u l t s support the hypothesis 

propounded by Krishnan tha t r4athur-Ezekiel theorem can be 

derived \7hile relaxing the assumption of f i x i t y of cash-

requireiacnts. But negative growth of cash-requirement 

does not seem to bo p laus ib le in the present s i tua t ion 

of r i s i n g p r i c e s . 

Vinoc Duboy(io) c r i t i c i s e s the hypothesis cnat an 

increase in ag r i cu l t u r a l production does not lead to an 

file:///7hile
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increase in marketable surplus due to fixity of cash-

requireiiient. According to him, in under-developed countries, 

the struLcture of the economy is of dualistic nc?.ture. Tradi­

tional agricultural sector co-exists with modern industrial 

sector in the economy* An increase in per capita income 

in agricultural Sector leads to increased demand for goods 

produced in hdn-fagiricultural sector. This is possible only 

through securing mdire cash by selling more^ Secondly/ if 

we talce demonstration effect" into consideration, then 

increased farmers' ihconie will partially be spent on comrno- ' 

dities other than food-grains because desired pattern of 

consumption differs significantly from actual pattern of 

consumption. So according to Dubey, an increase in produc­

tion leads to an increase in marketed surplus. 

But the t̂ip»e of relationship between two sectors 

v;hich he had taken into account depends first, on the degree 

of intor-dopendence between two sectors and secondly,^ on 

the price and income elasticities, P ; r. Wliat Dubey has 

discussed can be true only in case of highly developed 

economy. But in case of India, several empirical studies 

have revealed a low degree of inter-dependence between tv/o 

sectors. One of the study revealed that inter-dependence 

betv/een farm and non-farm sectors as revealed by backward 

and forT',?ard linkages is weaker than the degree of inter­

dependence between manufacturing industries ( 23),Secondly a 

great mass of people arc still under the subsistence level 
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and SDv̂ nd a large part of their income on the food-grains. 

But price and incorrte elasticities which arc visualized by 

E)ub::y is probably possible at the advanced stage of dcvclop-

ment. gA*t' in the shortfrrun this is not possible. This is 

supported by empirical results* Tripathi found in her 

study that in Punjab even the prosperous n̂ iddle and large 

farmers in post-greeri revolution period have continued to 

treat food-.grains as a superior good. So Dubey^s criticism 

is invalid in thlg case. Thirdly, in a developing country 

like India, majority of people arc occupied in subsistence 

farming and they arc not able to meet thejr o\vn consumption 

requirements. So in such a situation ofmear starvation, 

an increase in output, would not lead to increase in mar­

keted surplus. But on the other hand, people v/ould like 

to fulfill their wants which are suppressed over long 

periods, 

A rational human being would normally respond to 

prices in the sense that an increase in prices could 

induce him to put more in the market for sale so as to 

earn maximum profits. This is true in the case of advanced 

economies whore agriculture is more a business than a v/ay 

of, life. But in under-developed countries like India, 

the phenomenon of 'back\i7ard bending supply curve' operates, 

A rise in price, instead of being an incentive to sell more, 

the tendency on the part of cultivators is to sell less 

just to be liquid enough to meet their bare needs and 

vice-versa^ 
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Raj Krishna C.l'3'̂ also prepared a model to estimate 

elasticity of marketable surplus for a subsistence crop 

and estimated the price elasticity of marketed surplus 

wj th the follov/ing expression: 

e = Y b - ( Y - i ) d , *, (1) 

wh^ro "V is the reciprocal of marketed surplus- output 

ratio, b is price elasticity of output, and d is the 

price elasticity o^ farm consumption. '' He concluded in 
/ 

his study that so long as the price elasticity of output 

is positive, price elasticity of marketed surplus should 

also be positive and greater than price elasticity of 

output. "^Krishna preferred cross-section study but in 

such studies elasticities estimated are c.lmost non-signi­

ficant.(20) In cross-section analysis, the object is to 

identify and measure the effect of the other factors which 

determine how much of the output of a subsistence crop will 

be takv-n to the market b^, different peasant families in a 

poor, partially commercialised economy while in time 

series data interest is focused on the response of the 

marketed supply to price movements. 

-ain pitfall of his model is that only cash income 

instead of total net income of the peasants is taken into 

consideration. Secondly, he has implicitly assumed com­

plete adjustment which moans that his elasticity may be 
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relovant only to a substantial number of production 

prriojs after a change in price. Finally, he used rela­

tive rrice rather than absolute prices for cs-cimating 

elasticities of marketed surplus \̂ ith respect to price 

and output. He has not taken into consideration changes 

in food-grains prices because timo-sorics data are not 

available. It needs a stout heart to make a general policy 

pronouncement v^ithout taking into consideration the effect 

of an important variable such as price on vhich the quantum 

of marketable surplus has been hypothesized and observed 

to depend. Inflationary rise in prices, on th-c one hand, 

raises the money and real income of the farmer because 

they can meet their money needs by selling a sm.all part 

of their produce and on the other hand, encourages them 

tc hold back a greater part of the produce from the market 

in expectation of getting a more favourable price in the 

future. So under the circumstances, the applicability of 

the findings of Raj Krishna's study for the country as a 

whole is questionable and the policy prescription advanced 

by him is of doubtful validity, it is more so in view of 

empirical results thrown up by recent studies, 

Krishna's model has received considerable attention 

and has prompted several empirical investigations of mar-

I 

keted surplus, Toquero ct al(28) has adopted this tech­

nique in the study of rice in two regions of Philippines, 
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Their study revealed positive value of both partial and 

tot.-̂ l price elasticities- partial elasticitiec are low and 

ro3at:vo price turns out to be non-significant and simul­

taneously the estimated elasticity of marlzetanlc surplus 

with respect to output turns out to be hiqhcr tnan one as 

>\'e2 1 as larger than partial and total price elasuicities. 

Behrman (7) also developed his model in order to 

derive tho elasticities. The final expressLon in his 

model to derive elasticities was different Irom that of 

Raj Krishna: 

c = Y b ^ - ( Y -1) (gH-hK) (1+b^) - i^-1] h h^{2 -r) , 

Elasticity could be derived in terms of parameters 

cf th'- alcove equation, which can be estim 1 ,cd directly 

from ti'e data. The elasticity estimated from thcj equation 

comjs '̂ ut to be negative for wheat in case of Punjab at 

lower level of sales ratio, though at higher levels, it 

yields positive elasticities. In his model, the demand 

for on farm consumption is made to bo a function of the 

-cotal net income of the peasant unit. It seeras to be 

more reasonable assumption than Krishna's model. More­

over, elasticity of output in Behrman's model is a func-

tiee of the number of production periods '̂Thxch elapse after 

the cnange in orice vjher^as Krishna does not bring in the 

time factor which is tbo important for determining the 

elastic L-eies, 
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Bardhan(3,4) Jilso conc^ucted a study of cross-section 

data o'-i p. village level. Bardhan regressoo percent of 

food-greins marketed on total supply of food-grains, price 

OS food-grains and several other variables using OLS method. 

Her results showed that cross-sectional price elasticity 

of marl:eted surplus though still negative, is smaller in 

magnitude and statistically less significant than in the 

case of general sample.] In her model, she has taken 

prices to be exogenously given. But criticising her 

mode], Ii=ssel( 15) commented that village Tjriccs are not 

exogenous as they arc determined by marketed surplus. 

Using hjr data, he himself developed a model and found 

positive short-run price elasticity of marketable surplus 

which ranged from 2.7 to 3 for larger farmers and output 

elasticity is greater than unity and statistically 

signif icant (-j_̂  97 ^ 7S)In his model, marketable surplus is 

treated as residual. He concluded on the basis of empi­

rical result that the farmers respond to changes in prices 

and income as consumer and higher prices \/ill result in 

sales o^ larger quantities. But his argument is invalid 

on the basis of the assumption of closed and self-suffi­

cient village. 

At the same time. Shah and Pandey (28) carried a 

study ol sales of wheat by farm households. They treatoc 

family size, output, sale price of wheat and orice of a 

major substitute of wheat as independent variables. 
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Beth family size and output led.tho expected negative 

and positive coefficients respectively and statistically 

significant. 

All the stiidieis wore at micro lovcl but on the 

other hrnd nacro loVcl Studies provided an opportunity 

to fibudy intori»Jrolettidnship between agricultural and non-

aqriculturol sector baMod oA indirect estimates Frohi tirrio-

surios, Balrdĥ l̂  and Bapcihan (5) tried to derive thfe time 

"series of matkotod surplus o£ cereals with national le\tel 

data. They obtained a positive and also a unitary elasti­

city of marketed supply with respect to ratio of cereal 

price to the prices o£ other food-products but negative 

elasticity with respect to price ratio bctvTacn coiTunercial 

crops and cereals, Tham^irajakshi (28)also indirectly deri-

ved time-series estimates of marketed surplus for the years 

1̂ 51 to 1955. The coefficients with respect to output 

were both positive and statistically significant. The 

output elasticity (.44)which was found to be less than 

unity; Sim̂ iairly;' Vcnkai;a3̂ m̂anan and Prahladchar (28) 

carried out the study fOt the period of 1̂ 64 to 1973 by 

the same methodology. His study revealed that a signi­

ficantly high output elasticity of marketable surplus 

observed from cross section data does not seem to bo 

applicable to time-series data. Comparative study of two 

periods indicate that tho degree of intor-dependonce of 
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tw6 BQOtofs has increased and agr icu l tu re has hocn 

more comfnorcialissd. 

Madkarni(28) also attcmptod to prove tho already 

t^c^stulatcd hypOihdSlS |:*olating to marketable sutplup and 

p r i ce ; output fifld iftdbftle. The questions of marketed &hd 

iTiatrkotatale surpluj^^ o|1 the one hand, and cxt nt o:̂  pur" 

fchascs from mf^tket €6f consumption* on the other hand, 

aro considGted to fee the counter pa r t s of the l a rge r 

issue of cottTOC£*fcialisatilon| Ho had t r i e d to show/that? 

how d i f fe ren t c lasses o£ farmsrs p a r t i c i p a t e in the 

process of commi_rcia3 i s a t i on within the l imi ta t ion of data. 

His study i s r e l a t ed wijth a region which i s character ised 

by the dominance of m i l l e t s ; Jawar c o n s t i t u t e s the s taple 

d i e t of the people- wheat i s considered as a cash crop. 

The period under study i s 1969-71 and average of three 

years data i s tak^n. As a study i s a t a point of time, 

so there i s no question of studying the responsiveness of 

marketable surplus to p r i c e s . His study reveals negat:|.ve 

net marketed an^ marketable surplus of both jav/ar and 

bajra in the smallest two or three s ize c l a s s e s . But_ i t 

i s only in case of a l l - s i z e classes^ Insp i te of above 

r e s u l t s , iTiarketable surplus of wheat i s concentrated among 

the large size c lasses* Analysis of marketed and marke­

tab le surplus are made through log - l i nea r regression 

equation. In general , ho\>'ever, we find both the response 
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co-o£ficiont with respect to output and elasticity higher 

arid significant for the house-holds above demarcation 

thah for those bcloW\CthGr things being given, market 

ifwSponBO to output in case of every crop is positive and 

significan-ll Whothef it is superior or inferior, Estimated 

elasticities ifi t^Ho b-t all the three coiTUiioditieŝ  elasti­

city of matkatdbiq ûrt?ius bf wheat is greater î ê  0,94 

while th.; elaifeticsitî  Iji case of iawfir and bajra Is' t),̂ 3 

to 0«80 and * 29 to ^7$ respectively* This indicates that 

people consider wheat as cash crop while depend on jawar 

and bajra for their consumption needs. 

In case of income as independent variable-

elasticity was negative for the households below dcmar-

c-ition and positive above demarcation households. Nega­

tive value implies that these households i-nake repurchases 

of staple food-grains when their income increases. The 

concentration of markotablo surplus in the hands of big 

farmers gives them an unequal advantage in the labour 

market as wollf. 

This is a study of a particular district i,o» 

Ahnednagar district, \̂ hich is charactorised by doniinance 

of "small millets. This district is confronted with 

irrigation problems. The study of this type can be a good 

guide from the pxanning point of view. The estimated 

results can provide a wider prospective to understand the 
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n r o b l c m s and s i t u a t i o n \ ;h ich i s p r e v a i l i n g m such 

q i o n s . I f s t a t e govornment i s i n t e r e s t a d f o r Lmorovc-> ,-̂  

T,^r.t, f o r p l a n n i n g lourposes , t h i s s t u d y i s g o m e t o bo of 

yrca-c hcDo. T h i s can o a s i l y l o p r e s e n t ""hj arcc-'S whic>i 

-\r-.- u n - i r r i g a t o d o r \ /horc t h e i r r i g a t i o n f a c a l j t i o s a r c 

l o \ ' . '2v^.n f o r t h e p l a n n i n g a t d i s t r i c t lcv--.l , i c v i l l 

b<' q u i t ^ u s e f u l . But such tyr^o of r e g i o n a l s t u d i o s , can 

n e t b t a k e n a s t h e r e p r e s e n t a t i v e ~f t h e ' 'ihole s t a t ^ o r 

c o u n t r y . In t h i s s t u d y , p r i c e s a r e l e f t o u t of i n v e s t i ­

g a t i o n . We aru n o t b e l i t t l i n g t h e i m p o r r a n c j OL t h i s 

&-cudy ])ut as s t u d y i s b a s e d on c r o s s - s e c t i o n a l a n a l y s i s 

so I t 1.. r ' ^ l a t e d o n l y t o a p o i n t of t i m e . So o r i e l s a t a 

p o i n t of t i n e can n o t be s i g n i f i c a n t l y d i f f e r e n t f o r 

d i f f - r e n t j ' o u s e h o l d s . I f ve t J k e t h e s t u d y a s i t i s t h e n 

DCS u s f u l n e s s IS l i m i t e d . I f p r i c e s were e l s e t a k e n t h e n 

i t '^'oulo nave been mucn mora i m p o r t a n t from v i e ; p o i n t of 

p o l i c y , 

" - . r ie f ly , on t ' l who le , m a r k e t a b l e s u r p l u s s h o u l d be 

-^ealysiici i n t h - -voider p e r s p e c t i v e of th: ; Q u a l i t y and t h e 

_-̂ x-cvjnt f̂ f coiTimcrcic \ l i sa t ion and deve lopmen t of t h e home 

mc.rkct i n i t s v a r i o u s d i m e n s i o n s . The q u e s t i o n h a s a g r e a t 

r I c v a n c c f o r t h e p r o s p e c t s of I n d i a ' s '„ conomic deve lopmen t , 

'Aca.1ci.ic a t t e n t i o n s h o u l d now be f o c u s e d more on s o c i a l l y 

-JLCJ . - c o n o m i c a l l y r e l e v a n t i s s u e s such a s t h e q u e s t i o n of 

o r i c o r r - s p o n s i v e n e s s of m a r k e t a b l e s u r p l u s . 

http://'Aca.1ci.ic
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CHAPTEr.-II 

MATHEMATICAL MODE L 

In this chapter an attempt is made to derive the 

d' mand function for a two conrnodity model. Generally, 

a rational consumer wants to maximise his utility. Let 

us assumu that there are tv/o commodities and let tlieir 

quantities be q- and q„ respectively. Hence, the budget 

constraint will be 

Y° == P^q^ + P^q^ ...(1) 

P. and P^ are the varices 

respectiv'^ly. 

Y° = amount of fixed income. 

In such a situation utility function is"-

U = f (q^, q^) ....(2) subject to budget 

cnnstraxnt. So the lagrangian function will be: 

L = f (q^,q2) + >N(Y° -^^^^ - P2Q2 ^ ...O) 

Condi tion: 

(1) According to first order condition, all the 

f-irst order partial derivatives are zero. No\; differen­

tiating equation (3) v/ith respect to q. , q^ and X "*̂'c 

get: 
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Solution of those equations will give vo the r̂ oint 

at: i.'hich the utility would either be maximum or minimum. 

..„. = __i'_ = \ . f = marginal utilitv of q. 

-p-- - p " A " «.•(./) 
1 2 

Thus, the consumer, in order to ma>cimisc the 

u t i l i t y , must a l loca te h i s income so as to equal ise 

t'~.e r a t i o of marginal u t i l i t y to the pr ice of each 

cornj-fiodi Ly. Th,-?so r a t i o s must also be equal to the il.U. 

of money \7hich i s represented by ^ , v/hile f^/f„ repre­

sents tlie slope of i rd i f fercnco curve and P /P represents 

the slope of the budget l i n e . Another pro]:)Oslcion which 

comes ou"c froia t h i s analys is i s tha c equil ibrium \ / i l l be 

a t the L^oint '-/here slope of indifference curve i s equal 

to I'.hc slope of pr ice l i n e . Fig. l belov; mâ ces i t c l ea r 

(P'igurc on next page,Dlease) 
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'—yiDoi^io ^clh '̂ ^ 

11. -Second Order Condition; 

Second order condition for max i mi sine/ the utility 

is that the relevant bordered h'ossian docrrminant should 

be positive. 

I O -P. 

\:M -P. f 11 12 
> 0 

-p. 21 2̂2 1 

_ D' 
•22 

"? P P f t P'' f 
- 1 2 12 ""2 11 > ° 

This matrix is bordered by the prices o£ t̂ jo 

coods. From (4), (5) and (6), v;o \,/ill get 

_ f 11 • . . ( o ) 
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2/ 

- f.. ...^0) 

^ . ' ^ ^f-,2 ...do) 

Thus, tv/o properties of tho dornand oc"uation arc 

clear: the domand function is single valued function of 

income and prices. Second, th'-- demand function;-: arc homo­

geneous of degree zero v^hich means that v/hen incorae and 

prices cnange ir, the seimo proportion and i:-. the same 

dirjction, then demand for tho commodity remains constant. 

Pric;--c la sticity: 

P r i c : e l a s t i c i t y i s noticing bu t a p r o p o r t i o n a t e 

chane.. in demand/propor t ionate change in r j r ice . The 

e l a s t i c i t y i s nega t ive i f the cor responding demand curve 

i s dc'/nv/ard s l o p i n g . 

C.\\ - Change in d.emand/Total demand 
~ "Chango in "Pr ice /Tota l p r i c e 

1 11 = Price elasticity. 

Cross elasticity: 

It is the ratio of proportionate c;iango in quantity 

of one coioinodity to the proportionate- change in the price of 

the other commoditv: 
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'2 \01 

C^/ = Cross price elasticity. H'hether these elastici­

ties are positive or negative clerends upon tlic t̂ 'pc of 

the commodity consumed. 

Taking the total differential of the budqet 

constraint (l) and putting dy° = dP2 = 0, ve get 

dy° = P^ d q^ + q^ d P^ + P2 d q2 = 0 ...(12) 

If we multiply the equation (12) by 

(P^ q^ q2 '̂  y° îi ^2 '̂  ̂ 1 ^ ^^^" "̂ '® equation uiJl be 

(a) ^ _\' = Own price elasticity 
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(b) : fe^_ = Cross price elasticity 

(c) P ^ _ ^ 

The equation (15) tells us about the cross 

elasticity, v/hen own price elasticity is given. 

Income Elasticity: 

Income elasticity is defined as the proportionate 

change, in purchases of a commodity relative to the pro­

portionate change in income with prices remaining constant 

Income elasticity can be negative, positive or zero 

but normally it is assumed to be positive. 

Substitution and Income effects: 

Comparative static analysis examines the effect 

of disturbances in exogenous variables on the solution 

values foi- the endogenous, variables in order to find out 

the magnitude of the effect of prices and income on the 

consumer purchases if we allow all the variables to vary 

simultaneously, then situation will be different. 
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vJhen a l l t h e v a r i a b l e s a r e c h a n g i n g s i m u l t a n e o u s l y 

t h e n toTial d i f f e r e n t i a t i o n of t h e s e f o l l o v ; i n n ec-ua t ion 

w i l l be 

U = f (q^, q^) 

L f ^^i'^2^ "̂  X ^y° - ^1 ^ 1 " ^2 ^2 ^ 

First order conditions are 

u)-^ =f , . ;^ .^ 

(b) ^ = fo - >Po =0 ^ ^ ^2 - 2 

(c) 4^-' = y° - P^q^ - P2q2 = 0 

Second Order Condition: 

Taking the total differential of above equations 

the new x-zill be: 

d ( d Z) = d (fx dx) + d (fy dy) ...(17) 

(a) f̂ ^ dq̂  + f̂ 2 ^̂ 2 ~ ^ 1 ^ ) ^ -)s.dP^ = 0 

(b) ±21 ^^1 + £22 ^^2 " ^2 ^ ' ^ - >^dP2 = 0 

C O ^-y - P i clq^ - P2 dq2 - q^ d P^ - q2 dP2=0 

o r 

f̂ ^ dq^ + f^2 ^^2 ~ ^ 1 ^ ^ = >vd P^ 
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^21 ^^1 •' ^22 ^^2 - ^2 ^ > =>^ ^2 

-P^ dq^ - P^ dq^ = -dy+q^ '̂̂ l"̂ 2̂ ̂ '̂ 2 

In the matrix form 

' ^11 ^12 

f f 
21 • 22 

- P - P 
^1 ^2 

- ^ 1 ( i ^ ^ ^ l 

- P, 

0 

dq 
2 ! •' 

d ̂  i -dy+q^dP^-hq^dP^I 

Rut we want to find out the value of d q , dq 

and d^ . Rewriting the above matrices: 

- I 
I dq, 

dq. 

i \ 

d > 

11 12 

f f 21 22 

-P -P 
1 2 

2 i 

0 

dP, 
> ^ ^ 1 

>^P2 

-dy-l-q^dP^+q2dP2 

If we put the whole inverse matrix equal to 

(D)"-'- then 

. , - 1 
D 

CBJL I-

' \>^Pl 

1-dy ^ q 

, . . ( 1 8 ) 

1 ^ ^ 1 -̂  ^2 ^^2 

( c o - f a c t o r s of t h e m a t r i x ) 
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° i i ^21 ^3il :h^^i 
I 
I 

t 
t D \ 1°12 ^22 °3 2; i > ^ ^2 

1 

°13 

whereas D, . 

°23 ^33 ' V -^Y+^,^^1-^^2^^2 

/ 2 2 2 , 

, - ^ 2 

So the va lues of dq. , dq_ and d \ v / i l l be 

(1) dq, = > P l l ^Pj ^ A ^ 2 1 ^^2 "• ^31 ^-^^y'-^l dP^'-q^dP^) 
D 

, , , . > " l 2 ^ P l + >P22^P2 '̂ °32 (-dy+qidP^+q^dP^) 
(2) dq2 = ' ^ 

r.^ .K ^ ^ 3 ^ P l -̂  > P 2 3 ^^2 ^ °33 (-dy+q.dP^+q^dP^) 

. I f we put dy° = dP^ = 0 and d i v i d e the both s i d e s 

of the above equa t i ons by dp^ 

( ^ ^ j P i i ' ' ' ' i -' X"2 i^P2 +D3i^-^y-^qi.^Prq2^P2^ . . . ( 1 9 ) 
^̂ ^ Jlv '"" m ( d p̂ ) 

(zv) J ^ = > l B i . ^ 9 , B ^ (20) 

where <p" is the rate of change of consumer's purchases of 

Q, v.'ith rcsp'^ct to change in P. while other things being 

equal. If we divide it by dy, the rate of change with 

respect to income will be 
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*̂y 5> ..(21) 

Change in the prices of the commoditiGS will lead 

to the different level of equilibrium. If change in prices 

is accompanied by a change in income, then consumer's satis­

faction will be at the same level so that d u = 0. 

Mathur-^Ezekiel propounded the hypothesis that 

short-r\.in supply of food-grains tends to be back\7ard 

bending. With the help of a mathematical-model, vie try 

to present the main argument 

If food-grain sector, Q^ denotes the total per 

capita output of the food-grains producers. This Q̂ - -i-s— 

consist*, of different items, as 

Qf = 0 ^ ^ + N ^ ^ i (S - S^^_^ ) ...(22) 
t t 

whereas Q^, is total available quantity of the good in 

period t; 0^ is total ^output in year t; N,.,_ is purchased 

from outside and (S^, - S^ .) is the changes in stocks 

of goods, 

A producer, being a consumer also vrants to maximise 

his utility while allocating this available output among 

different uses as human consumption, seeds, cattle feed 

and sales to the market. D^ represents his total demand 

as follov/s: 
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• ̂ ft = ^ft + ^ft-^- 2f.t-^ '̂̂ft •••^23) 

v7hf-'re Cr-, is total human consumption, F. cattle faed, 

Z^^ = seed, requirements, M^, = Marketed surplus. For 

a general equilibrium the equality between the tv/o 

equations is essential. For equilibrium 

Qft = ° f t "''^'-^^ 

Oft^^ft ±(Sft-^ft-l) = Cft^^ft+^ft-^ft •••^25) 

so 

^ft =̂  ̂ f̂t ± ^-ft - '^ft-l^ 

= °ft +.^ft " ^ft - ^ft - ^̂ ft •••^26) 

So with a given output, Q̂ -, we have got price 

indc';, then income of the producer v/ill be 

^="f°^ ...(27) 

and mar l ce t ab le s u r p l u s w i l l be 

M = n ( Q, - q ) . . . ( 2 8 ) 

n = nurrber of f o o d - g r a i n p r o d u c e j i V.'ith a g i v e n b u d g e t 
Sl-

c o n s t r a i n t , from rhe demand a n a l y s i s , v/e g o t t h e f o l l o w i n g 

demand e c i u a t i o n : 

dq^ = X D ^ ^ d P ^ + >vD2iClP2'*'^-^.l^~^y"^%^^l"^^2^^2^ . . . ( 2 9 ) 
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As dPj is zero and dy = dP. (nq. + nq^) then 

~ n 

demand equation will be 

nq +nqT 
dq, = (N D^, + qiD3i)dP, - ~ i i D3^ dP^ ...Oo) 

This becomes 

%,'^ ^ ^i''wr'^%-^ « - - ^ 3 i ) 

Tota] short-run elasticity of q̂  v;ith respect to 

P^ = ( ̂ —o(^ ), If vfe assume constant elasticity demand 

function, we can write 

where ^J and ^ are price and income elasticities 

respectively. Substituting these values in the equation 

) of marketable surplus, we will get another equation; 

M = n (0^ - AP^ Y^ ) 

°^ M = n (0^ - AP^ ' 0^ ) 

Thus, the partial elasticity of marketable surplus with 

price is given by 

(»-*) s 
|.|i=tM^(»-«)A.r%,' 

- t ' - '^ l^, , 
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If -̂'fx̂  '^f the sign of '-ho elasticity of the 

marketable surplus will be that of - ( ̂  - < ). For a 

supsrior good, income elastihity is always greater than 

the ovm price elasticity; i.e. ^ >o^ , gives ;:h.e sign of 

the elasticity of marketable surplus with respect to 

price. This inplies that the increase in prices of food~ 

grain should reduce the marketable surplus. Thus, the 

inverse relationship between price and marketable surplus 

postulated in Mathur-Ezokiel study can be derived inde­

pendent of any assumption about the farmers monetary 

requirements. However, the extent will bo effected (2^)* 

Marketed Surp3-us in the Short-run: 

.4orketed surplus is equal to marketable surplus 

minus stocks. If v/e deduce stocks from marketable surplus, 

we v/ill have the equation for marketed surplus. 

M = M _ S = n (0^ - q^ - S ) 

where S is per capita stock of food-grains and '̂  is per-, 

capita marketed surplus. 



-43 

Subs t i tu t ing the value of ( - ^ • Tp \ we w i l l get 

E l a s t i c i t y of marketed surplus i s cgxi.al to M/hi 

times e l a s t i c i t y of marketable surplus minus S/M times 

e l a s t i c i t y of stocks \7ith respect to p r i c e . As I'l"p>M the 

f i r s t term i t s e l f makes e l a s t i c i t y of marketed surplus 

usua l ly more negative than tha t of marketable surplus . 

In the subsequent chapters , we have made an attempt to 

est imate demand function, and marketable surplus for 

food-grains for Haryana farmers! 

file:///7ith
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CHAPTER-IIl 

CONSUkPTION AND GUPPLY FJMCTIOHS HI PRE-GR-JSII 
REVOLUTION PERIOD 

Oil crisis of early seventies has pat prices in 

the fore-front of all probie.ns that world econoniy faces 

today. Sudden and sharp spurt in prices, both in deve-

lopinc; and developed countries, has become a regular 

feature since then. Price instability not only distorts 

structure of an economy, it also obstructs economic 

development. Consequently, price stability has become 

the foremost objective of present day economic policy. 

However, the gensis of inflation in developing countries 

is structurally different from that in the developed 

world. In developing countries like India, inflationary 

M^r-^ssure not only emantes from agriculture but it also 

percolates therefrom to other sectors of the national 

economy. It isJlEherefore, these prices play a pivotal • 

role in such economies. This is particularly true about 

food-grain prices 

A sizeable proportion of output of food-grains 

does not pass through normal market channels. It is 

because producers themselves consume substantial propor­

tion of their output and a change in prices of food-

grains change their income proportionately. This makes 

positive income elasticity of their demand for food-

grains larger than the negative price elasticity. 
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Consec^Taently, whereas short-irun supply curve o£ food-

grains tends to be backward bending, their consumiDtion 

curves hai^pen to be positivelv sloped. This rnâ es esti­

mation of rnarlcetable surplus an intractal,ile problem. 

/Difficulties arise from '-,he fact that the supply curve 

can not be estimated independently of consuraiDtion curve 

For this, if hov/ever, one has estimates of incouie and 

price elasticities of consumption, elasticity of marke­

table surplus could be derived (27) . As a matter of 

fact, changes in stocks aifect balance equations of gene­

ral equilibrium system directly. Therefore, an equality 

bebwecn demanc and output alone is not sufficient for 

equilibrium which requires a balance between consumption, 

on th,-; one hand, and changes in stocks and raarketed surplus, 

on the other hond."~] Contrary to usual assumptioii of inven­

tory behaviour, in a developing country, farmers tend to 

increase their stocks in response to rising prices of 

. food-grains. This, in its turn, further aggravates 

scarcity of such goods when prices tend to riove upward 

( 3 3 ). Hence, estimation of farmers' propensity 

to consume and sell food-grains in different price and 

income situations ĉ in explain the mechanics of changes 

in prices of food-grains (27) . ) 

In this chapter, attempt has been made to estimate 

the determinant of consumption behaviour of farmers v/ith • 

All India, data. 
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A few attempts have been made earlier to estimate 

consumption elasticity of food-grains, but these attempts 

remained confined to the derivation of engel elasticity 

from cross-section data. Naturally, estimates of price 

elasticity could not be had from these studios. First 

ever attempt to estimate price elasticity v/as made by 

Krishnan (_ Xl_^ . However, his results were derived from 

N.S.S. aata of 1951 to 1959. Radhakrishna (38) attempted 

to update these estimates but his study is based on few 

rounds of N.S.S. in 1961-6 2. The latest attempt in this 

direction has been made by Tripathi (4 4) b-it her data 

relate zo state ̂ of Punjab. Hence, in our attempt, we 

have tried to update estimates of price and income elasti­

cities of consumption of food-grains so as to examine if 

there has been a significant change in the values of these 

parameters during the post-green revolution period which 

is characT-erised by the introduction of high yielding 

varieties of seeds, the use of heav^^ doses of fertilizers 

and the use of cultura] practices. It is expected that 

farmers' behaviour with respect to consumption, stocks 

and sales \7ill be different in this period. Hence, a 

true assessment of the behaviour of (Haryana) farmers both 

qualitatively and quantitatively is done. Firstly, we 

have examined the behaviour of f armors ,o''n\w. S. S. data. 

Behaviour of Haryana farmers v;ill be discussed in the 

succeeding chapters. 

file:///7ill
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DATA SOURCE: 

Data have been taken from N.S.S. reports on rural 

consumption in the light of above considerations. We 

have included all rounds from 1951 to 1965. These reports 

contain information about consumption of all rural people. 

The N.S.S. is a repetitive, multi-purpose socio­

economic enquiry carrying out about two rounds of survey 

each year since 1950. Collection of information in the 

NSS and the subsequent tabulation are done for two inde­

pendent and inter-penetrating sub-samples. The reports 

provide data for each sub-sample as well as a combined 

estimate of the two sub-samples. In the folloi/ing analysis 

of the M.S.S. data only the combined estimate is utilised. 

The NSS reports furnish the details of consumer 

expenditure for twelve monthly per capita expenditure 

classes, namely, Rs 0-8, 8-11, 11-13, 13-15, 15-18, 18-21, 

21-24, 24-28, 28-34, 34-43, 43-55 Rs. 55 and above. Though 

consumption data is collected both in physical as well as 

in value terms but only value figures are pixblished in 

the reports. 

The sample includes persons belonging to all 

occupation/income groups. Naturally, all of them are not 

farmers. Besides, all farmers do not reside in villages^ 

of necessity. In order to adjust data for inaccuracy of 
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first type, Radhakrishna, ̂ ^ri^J^i^^^^^temg^divided sample 

population into five income groups. He assun-^d that 

these income groups correspond to different occupation/ 

social classes. Estimates of income and price elasticities 

have boon derived for each income group separately. To 

the extent to vjhich assumption on which this classifi­

cation is based are approximate, estimates are likely to 

be affected by errors in this case as we]l. Even there 

is no guarantee that pattern of income distribution in a 

particular group represents true distribution in parent 

population. Even though income and occupation are greatly 

inter-related, it is not true that a particular range of 

income is uniquely identifiable with a specified occupation, 

So we have not attempted such a division in our study on 

the basis of such rough assumptions regarding level and 

pattern of income distribution among farmers. Obviously, 

choice is between erring on this side rather than that. 

Methods and Assumptions: 

As we have earlier noted that NSS reports provide 

data only in the form of value figures, so v/e have con­

verted expenditure on food-grains in current prices into 

expenditure on food-grains in constant prices. ''952-53 

has bejn taken as base year. This base has been selected 

with a view to maintain comparability of results with 
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those of Krishnan (21) . Expenditure on food-grains in 

current prices has been deflated by the indices of food-

grain prices. Similarly, total expenditure has been 

deflated by general price index. 

Total expenditure has been used as a proxy for 

income because there is no information about it. On a 

priori reasoning, expenditure is considered as a better 

variable than income as a determinant of consumption 

because (i) errors in measurement of expenditure are likely 

to be much less than errors in measurement of income, (ii) 

total expenditure particularly in rural areas, tends to 

shov; a much smaller degree of variation than income between 

years of poor and bumper harvests; and (iii) it is as if 

expenditure is a proxy of permanent income. However, 

expenditure elasticity obtained from cross-section sample '. 

generally tends to be greater than income elasticity. 

Incidently, vje have not derived the elasticities from 

cross-section data. Therefore, this is not likely to be the 

case in our results. We have estimated the price and 

expenditure elasticities from, data for all groups combined 

together. These data are, in fact, weighted averages of 

expenditure incurred by each of twelve expenditure classes. 

In the second set, vje have derived the estimates from panel 

data. Time-series and cross-section data have been combined 

together. For the time-scries model, structure is assumed 
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to remain constant throughout the whole period of obser­

vation. In aggregate consumption functions, it in also 

assumed that all micro level regression coefficients are 

constant and equal for individual income groups. 

Empirical Results: 

In our study, we have preferred log linear function 

to other functional forms because it relates proportionate 

change in dependent variable to proportionate change in 

pre-detcrmined variable(s). Therefore, parameters of 

this relation yield direct estimates of elasticities. 

This equation has been estimated by OLS method. Equation 

estimFited from weighted averages is given belov/: 

1. Log c =.1045-. 1076--'aog P^+.0045 log P2+. 7958-'-logE 

(.0318) (.0309) (.0611) 
SE 

R^ = .3611* 

2. Log C= .6421 - .1042* log P^ + .7927*log E 

SE (.0265) (.0524) 

R^ = .3577^ 

In the first atee-ve equations, cons\imption of food-

grains has been treated as a function of own prices, prices 

of all other goods and total expenditure. But in the 

second equation, prices of other goods is dropped as an 
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explanatory variable. Co-officient of multiplecietormination 

is statistically significant. Own price and expenditure 

elasticities have got expected signs and^^tatistically 

significant. Though cross price elasticity of demand for 

food-grains is positive yet it is statistically non­

significant. Positive sign of this elasticity is an indi­

cation of the fact that food-grains are treated as sub­

stitute of all other commodities such as clothing, edu­

cation etc, . This can be true only for an economy which 

provides a moascly level of living. However, its statis­

tical non-significance reveals that this variable does not 

explain much of the changes in consumption. Radhakrishna 

C?>*fe>also got the similar results. Thus, this variable 

could be dropped from the equation without affecting the 

results significantly. 

b) Another feature of these results is that total 

expenditure exerts a much greater degree of influence 

than price. Positive expenditure elasticity is nearly 

seven times larger than negative price elasticity which 

makes consumption curve positively sloped, 

c) Removal of other prices from the equation does not 

affect either the sign or statistical significance of the 

price and expenditure elasticities. Relative dimension 

and numerical magnitude of the two elasticities do not 

change much. The co-efficient of multiple determination 
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dOGS not dccreasG much as a result of removal of this 

variable. This shov/s that prices of other goods are 

statistically superfluous explanatory variable so far as 

consumption of food-grains is concerned. 

Elasticities estimated from weighted averages are 

not comparable to Krishnan's estimates, as he had derived 

estimates of elasticities from p̂jirxfili data. In view of 

the Guperfluousness of prices of other goods as an cxpla-

natory variable, ia the pooled data, only expenditure and 

own price elasticities have been estimated. The estimated 

cqiaation from the panel data is given below: 

Log C --^ -.2576-. 2528* log P. + .533 log E 

SS (.0018) (.00008) 

R^ = .9129'^ 

Thus, we find that v/ith an increase in observations, 

the fit of the equation has improved considerably. The 

level of confidence in parameters of this relation is 

much greater than the confidence level associated with 

earlier equation. Difference between positive expenditure 

and negative price elasticity is reduced considerably. 

In fact, expenditure elasticity is approximately twice 

as large as price elasticity. Thus, in pooled dato esti-

matesy^ the signs arc as expected and consumption curve is 

again found to be positively sloped. 
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As this is a multiple regression model, one will 

v/ish to examine if there is serious multi-collinearity 

involved. We find that coefficient of correlation between 

price o£ food-grains and expenditure h^s a value of .0647 

which is not only non-significant statistically, but it is 

substantially loss than the value of the coefficient of 

multiple correlation which is as high as .955. VJe also 

find that variances of parameters of multiple regression 

equation are much less in value than the variances of 

parameters of the same explanatory variables in bivariate 

equations: 

V (p ) = .00074 < V (p ) = .0074 

and 

V (̂ 2̂  = '007 <^ V (B2) = .071 

P-, and P2 ŝ *̂  co-efficients of price and expenditure 

in multiple regression and p. and p^ ^^^ parameters of 

bivariate regression ecmations respectively. Introduction 

of second variable does not adversely affect cither the 

sign or the statistical significance of regression co­

efficient, on the other hand, there is some improvement 

in the value of co-efficient of multiple correlation. 

Hence, these results do not suggest the presence of serious 

multi-collinearity. 
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These elasticities are comparable to Krishnan's 

estimate of price and expenditure elasticities which are 

-.2249 and .5 216 respectively. This implies that during 

a period of six years (1959 to 1966) consumption of food-

grains by farmers in India has not changed either quali­

tatively or qtiantitatively. These estimates of elasticity 

lend empirical evidence in support of the hypothesis that 

consumption curve is positively sloped while short-run 

supply curve of food-grains is backward bending. 
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CHAPTER-IV 

CONSUMPTION FUNCTION FOR POST~GR£EH RSVOLUTIOH 
PERIOD OF HARYAMA 

Having established the validity of Mathur-Ezokicl 

hypothesis regarding consumption and sales behaviour of 

farmers in India, vjo wish to examine its validity at 

regional level. Thus, we take up the task of exploring 

the credibility of this hypothesis in regional context. 

In this chapter, v/e will attempt estimation of parameters 

of consumption function from data which have been collec­

ted from 'Family Budgets of Farmers in Haryana'. (n) 

Recently, an attempt has boon made to test the 

hypothesis with data relating to Punjab. Wc have chosen 

Haryana— a state which is adjacent to Punjab and the 

second most developed state of India, so far as the impact 

of green revolution is concerned. As an economy moves 

along its developmental path, there occurs a change in 

its structure, per capita income and its distribution. 

As an agricultural, undcr--devciopod economy, like India, 

develops its agriculture^ tends to get commercialized to 

a greater extent, which in its turn, makes farmers' demand 

for manufactures expand. This is bound to affect their 

consumption, sales and stocks behaviour v/ith respect to 

output of agriculture in general, and food-grains in 

particular. Henĉ ;-, the behaviour pattern of farmers is 

likely to change as a stagnant economy gets transformed 
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into 0 dynamically developing economy. 

India is css^^ntially ''Rural Country" and Rural 

India is virtually dominated by the cultivators. But the 

marginal and small farmers constitute the bulk of total 

farmers. Those famors engage themselves in subsistence 

farming. They hardly succeed in meeting their bare minimum 

needs. Price fluctuations have been a constant concomi­

tant of planned development in India and continuous hikes 

in prices have made life more difficult for the great mass 

of people living in absymal poverty. It has adversely 

affected development itself. Besides, it has made pattern 

of income distribution move in an undesirable direction. 

So tlie price stability has become an important objective 

of economic policy. It has also been observed that prices 

of food-grains have led the inflationary pressures in the 

Indian economy (33). In fact, elasticity of general price 

l?vcl MXth rr^spect to prices of food-grains is as high as 

.896 vvhile the elasticity of change in general prices with 

respect to change in food-grain prices is also high and 

is equal to .516 (13) . In view of this, it is important 

to kno\; the determinants of prices of food-grains. Since 

food-grains are a flexpricc goods, supply and demand could 

be considered as their determinants. But food-grains arc 

considered as a superior good by the farmers especially 

the small and marginal ones. So with the increase ir their 

price, demand for these goods tends to rise. This makes 



-57 

the slope of consumption curve positive (25) . Therefore, 

the laochanics of change in prices of food-grains can not 

be explained without first determining farmers' propensity 

to consume stock and sell food-grains in difEeront price 

and income situations in a general eguilibrium framework. 

This chapter attempts to estimate the determi­

nants of farmers consumption behaviour*. For this, we 

have taken the post-green revolution period which con­

sists of six years and extends from 1970-71 to 1975-76. 

In post-grcon revolution period, high yielding varieties 

of seeds, the use of heavy doses of fertilizers and use 

of superior cultural practices are introduced. Hence, 

farmers behaviour with respect to consumption, stocks and 

sales may bo different from that in the pre-green revo­

lution period. An attempt is made to estimate the cons­

tants of determinants of the behaviour of Haryana farmers 

both q\aantitativcly and qualitatively. Post-green revo­

lution period is taken up in order to maintain the compa­

rability with the study related to Punjab state. 

Data Source: 

Data for consumption by Haryana farmers have been 

collected from "Family Budgets". These publications contain 

* For detailed mathematical model, see Chapter II. 
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the information about the consumption by the farmers for 

tv/enty tv/o commodities. Thirteen families have been 

selected for the study, for whom the information is con­

sistently available for the entire period covered by 

the study. Incidently, these families reside in diffe­

rent districts. Detailed information for these families 

is contained in Table (i) 

Me thod; 

•'Family Budgets" survey contains information in 

detail for. consumption of all the tv/enty two comm.odities. 

Out of tv;enty-tv;o commodities, we have selected only 

five commodities, namely v/heat, rice, maize, pulses and 

all food-grains, because these are the items , consumption 

and sales of v/hich is the subject matter of our investi­

gation. First four commodities are the part of the last 

commodity. Expenditure on last commodity is derived as 

a weighted average of the expenditure on the other four 

commodities. 

These reports provide information about the 

consumption items both in physical and value terms. With 

the help of two types of information, implicit prices 

have been estimated for each family for each year separa­

tely, 1970-71 is taken as a base year. 
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Consumption in current prices is converted in 

consumption at constant prices of 1970-71. This value of 

consumption in constant prices is divided by the total 

number of adult male consuming units in the 'far.ily, in 

order to derive values of per capita consumption. On the 

other hand, implicit prices of each year and each family 

are deflated by the prices of 1970-71, to derive the 

price indices with 197 0-71 as the base. 

0\jn price and incon^Ks/cxpenditure are taken as 

independent variables for estimating price and income/ 

expenditure elasticities of consumption by farmers"-''. 

Income oJ: the family is classified into different sources 

such as farm cultivation, milk and milk products, interest 

on capital invested and miscellaneous items. The last 

term includes the income from rent from leased out land, 

lambardari fee, remuneration for recording data and extra 

farm income etc. So total income comprises both of farm 

and non-farm income. Income in current prices is deflated 

by general price index v;ith 1970-71 as the base and then 

income in constant prices is divided by odult male consu­

ming uni'cs for deriving per capita income. Similarly, total 

expenditure of each family for each year is deflated by 

''-' Cross price elasticity of consumption has been found 
to be not significant sta-cistically, 
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the general price index \/ith the same base. Expenditure 

is consid^^rod as a proxy for permanent income and it is 

considered as a better explanatory variable than income. 

Reasons for it have boon discussed in details in an 

earlier chapter. Total expenditure in constant prices 

is further divided by adult male consuming units to derive 

per capita total expenditure. In order to make the three 
consumption and 

series coinparable/ prices have been further adjusted for 

the changes in general price index. 

Consumption Profiles: 

Table (i) reveals the socio-economic conditions 

of farmers of Karyana. Our sample is comprised only of 

small and medium farmers. Fifty percent of the farmers 

belong to lower group v;hose holding size ranges from 1.95 

to 5.99 hectares, while r̂ .st of the farmers are medium 

farmers, \vhose holding size is between 6 to 11.37 hectares. 

Similarly, from the point of view of income, ap'oroximatcly 

fifty four percent people are having por-capita income of 

more than Rs. 1000/- and the remaining 46 percent of the 

households are having per capita income of more than 

Es. 630/- but less than Rs. 1000/-. The lov/est income 

that any household is having Rs. 634.08 ^/heroas per capita 

income in 1970-71 prices in India as a whole is Rs. 659/-

in 1975-76. The rest of the families have got the income 

file:///vhose
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much higher than this. In the second group, the minimum 

per capita income is Rs. 107 2.95 and highest happen to 

bo Rs. 1791.25. From the view point of income, all these 

fomilics belong to lo\;er middle and middle income groups. 

Table(15) contains the information about the 

estimated rate of growth of income, expenditure and output 

for these families over a period of time. Income grows 

at the rate of slightly more than two percent and this 

is a high rate of growth. Similarly, output also grows 

at the rate of two percent, but rate of gro\/th of output 

for all families is loss than tĥ ' rate of growth of 

income. It implies that they have varied sources of 

income and non-farm incom.e has been grov/ing faster than 

farm income. 

Expenditure grows at the rate of 1.0 percent which 

is less than the rate of grov;th of income. Gap betv/een 

the two rates of growth of income and expenditure indi­

cates the saving habits of the farmers. These savings 

are done either to repay the old debts or to finance 

agricultural development. Thus, the savings seem to 

have prevented the level and structure of their consump­

tion to rise to a level which is warranted by the growth 

of their income. They appear to have given due importance 

to reg;uirements of growth. This explains their continuous 

treatment of food-grains as a superior good. If, however. 
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their efforts at development of agriculture continue 

consistently for a few more years, it may be possible for 

thiom to raise their consumption level sufficiently and 

diversify its structure adequately in the long run. But 

the development that has occurcd so far has not been 

sufficient to lift the mi-Idle and small farmers of Haryana 

out of poverty trap so far as their consumption behaviour 

is concerned. 

Consumption function to be estimated from time 

scries data of each family is given below 

\;hore C stands for per capita consumption, p and o 

are income and price elasticities, Y is per capita income 

and r is price. 

i = 1/2..i5 for five commodities 

j = 1,2.... 13 for thirteen families. 

t = for time period. 

This consumption function has been estimated by 

ordinary lv.ast squares method. Parameters have also been 

estimated from panel data. Pooling is done by combining 

time series and cross-section data together. In panel 

data, we switch from micro level consumption function to 

macro level consumption function. 
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Estimated regression equations from the panel dnta 

for all the five comnodities are given bclov/: 

Log €^=.8017+. 0222 log P^+. 40564 ••- log Y 
R=.4567-

t (.16035) (4.3496) 

2. Log C^=.62105+. 06775- log P +.39622'-- log Y 

t (2.99223) (4.33343) R=.44919^ 

3. Log C^=-1.0226+. 12153 log Pj^+.48491* log Y 

t (.907725) (1.6^:426) R=-20687 

4. Log Cj^=-.60297+.46081" log Pj,̂ +. 204345 log Y 

t (8.21027) (.778713) R=.68884--

5. Log Cp=-.73825-. 43314-'- log P +.71327-'- log Y 

t (-3.02994) (3.25761) ^=-46169^ 

iHst imated e q u a t i o n s v^hen income i s s u b s t i t u t e d by 

e x p e n d i t u r e v«/ith p r i c e a r e g i v e n b e l o w : 

1. Log 0^= .78865+ .04068 l o g P^+.41915--- l o g E R=.43117'-

t ( . 28619) ( 4 . 03311 ) 

2. 'LoQ Ĉ ^̂ =. 3 5 3 4 4 - . 00100 l o g P ^ + . 55,777-- l o g E R=.53095---

t ( . 906634) (6 .16393) 

3. Log C^=.39919 + . 12376 log ?j^+.29122 log E R=.136911 

t (.906834) (.89332) 

4. Log Cj,j=. 64349+. 44543--- log Pj^-. 21427 log E R=. 6G860----

t (7.8337) (-.74339) 

5. Log Cp=. 29536-.45786-- log Pp+. 40752 log E R=.36429---
t (-3.04760) (1.63403) 
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whore P, Y and E stand for price, income and 

expenditure respectively. Subscripts stand for all food-

grains, v/heat, rice, maize and pulses respectively. Main 

features of the above estimated equations are as follov./s: 

(i) All the coefficients of multiple correlation are 

statistically significant except in case of rice. Their 

values ranee from .45 to .69. 

(ii) Consumption curves for all the five commodities 

arc positively sloped. Positive slope of the curve implies 

that v;ith an increase in income and price, consumption also 

tends to increase. Positive slope of the curve occurs due 

to higher income elasticity. All income elasticities have 

got the positive sign as expected. But as against a priori 

reasoning, price elasticities are positive in oil cases 

except in case of pulses. Four out of five income elasti­

cities happen to be significant statistically. But only 

three of the five price elasticities arc significant. 

Besides, only in tv/o cases, v/hcat and pulses, both income 

and price elasticities arc statistically significant. In 

other cases, one of the two elasticities'is significant, 

(iii) An interesting result is that consumption curve of 

all the five commodities is positively sloped. In case of 

pulses, the negative price effect is completely svamped by 

the positive income effect. Consequently, the overall 
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consumpbion curve is positively sloped. In ceso of wheat, 

rice =>nd all foodgrains income elasticity is larger than 

the positive price elasticity and it is only in case of 

maize that the positive pric3 elasticity exceeds positive 

income elasticity. Hence, in all these four cases, income 

happens to be a more decisive determinant of the location 

of the consumption curve. Four out of five nrico clast"'.-

cities liave got positive sign. Positive sign ,WJ.th price 

elasticity implies that v/ith the increase in the price of 

particular commodity, the demand for that commodity tends 

to incr-;ase. This happens only in case of superior commo­

dities. In such commodities, when prices are lov̂ ;, demand 

is also low but as the prices move upward, the demand 

also changes in the same direction. So in the ?b»ove results, 

^xccDt puls_s all other commodities are tr._ated as superior 

goods. In case of pulses, it has got negntiv. sign with 

price elasticity and positive with income elasticity. It 

is also treated as superior commodity iil̂'̂  o1l̂ t"i/ tjut on 

the bases of larger income effect. 

There occurs a quantitative as vjell as qualitative 

change in three out of 'five cases when expenditure ie 

substituted for income as an explanatory variable. Main 

features of these results arj as below: 

(i) The co-efficients of multiple correlation are 

significant in four out of five cases, except 

in case of rice. Their values range from ,36 to ,68. 
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Thus, there occurs not much change in the- coefficients 

of multiple correlation duo to substitution of expen­

diture for income. 

(ii) Consumption curves for all food-grains, vrtieat̂  rice 

and maize happen to be positively sloped. But v/ith 

the change of explanatory variable, positive slopes 

of consumption curve of pulses has become negative. 

(iii) 'j'ith the substitution of expenditure for income/ 

there occurs no quantitative change in the results 

in case of all food-grains. But in case of rice 

significant price-elasticity becomes non-significant. 

(iv) In case of wheat both quantitative and qualitative 

changes occur. Positive and significant elasticity 

becomes negative and non-significant.On the other 

hand, magnitude of expenditure elasticity is inc­

reased with the substitution of expenditure in place 

of income. Even the magnitude of the coefficient 

of correlation increases. 

(v) In case of maize, positive income elasticity is 

change}^ to a negative and non-significant expendi­

ture elasticity. Positive price elasticity is 

larger than negative expenditure elasticity and it 

makes the consumption curve slope upv/ard. 
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(vi) Replacing income by expenditure in case of pulses, 

positive income elasticity decreases in magnitude 

as an expenditure elasticity; it occurs non-signifi­

cant statistically. Value of coefficient of multi­

ple correlation also decreases, 

(vii) All the five commodities happen to bo superior good 

for the farmers when income has been taken as expla­

natory variable. With the replacement of income by 

expenditure, four out of five i.e. all food-grains 

v/heat, maize and rice happen to be superior goods. 

If we compare these results with the results 

derived in a study of Punjab farmers (44) we find that the 

farmers of both states trea-c all the five commodities as 

superior commodities. It implies that with o.n increase 

in price and income, the demand for these goods tends to 

rise. In fact, consumption levels of these* farmers are so 

low that \-/ith the increase in output and income, they raise 

their consumption rather than augmenting sales to the market. 

There occurs a difference between the two studies 

and it is that, in case of Punjab study, results are not 

affected when expenditure is substituted for income. Expen­

diture is considered as a proxy for permanent income. But 

in case of this study, results are affected quantitatively 

as well as qualitatively^ in case of wheat, maize and pulses. 
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The roason for such a diff:;rence soGins to bo that in 

H-i.ryana agricultural output doos not Socm to have been 

immunisod to the adverse v;cather conditions as it has 

been in Punjab. f^ 

Another important point is that in her study, 

positive slope of consumption curves happen to be due to 

larger positive income effect but in this study positive 

slope emerges due to positive price and income effects. 

There seems to be a difference in the composition 

of the tvjo samples. Sample in her study is comprised of 

small, medium and largo farmers. Uihilc in our study 

sample is comprised of only small and mediur. farmers. 

The rt-suits in her study reveal that even till today 

racdium and larger farmers in Punjab have not got the 

saturation point of consumption. They treat food-grains 

as superior commodities. 

J-vbove pooled results are strengthxened ;̂ y the esti-

r.-'.ated results derived from time-series analysis. These are 

discussed in detail in Appendix-A. If on the basis of the 

results derived from all India data, we assess the behaviour 

pattern of Haryana farmers in nre-green revolution period, 

wa find that their behaviour pattern with respect to consum­

ption is almost similar in post-green revolution period. 

Hypothesis of positive^islopejl consumption cur̂ /e is valid 

even at regional level. 



CIIAPTER-V 

DETilRHIMANTS OF MAR I STABLE SURPLUS; A CASE STUDY 

Cutput and prices of food-grains pla/ a pivotal 

rolG in developing countries. Agriculture is inportant 

not only l^ccause it sustains 2/3rd of total hurranity but 

it is imoortpnt because it happens to bo the life line of 

national economics and the foundations of national vnalth 

f 
anr̂  v/elfarc of the most of the countries of tnc \'orld. 

Wotv/itnstanding, the heat in Indian economy generated by 

occasional shortages of agricultural comiriodities in parti­

cular years, the annual compound rate of grovth of output 

of cereals is 3 percent v\?hich is highly impressive indeed. 

Besides, food-grains account for as high as SO percent of 

total cultivable area and a very high proportion not 

only of total agricultural output but also of gross domes­

tic output. 

Changes in output are accompanied by changes in 

prices of agricultural goods which change the sectoral 

t'̂  r'l'-iS of trade. Since income of farmers changes in the 

same proportion in which prices of agricultural goods change/ 

change in output shifts the pattern of income distribution 

directly as well as via prices. Thus, income distribution 

an^ aoricultural prices are not independent of each other 

Agrarian structure as reflected in difcerencos of 

size of ho] dings effects marketaj^le surplus, to a great 
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sx t en t . I t i s general ly seen tha t marginal and srria.'' 1 

farmerG engage themselves in subsistence farming; vd'iilo 

cu l t i va t ion on commGrcic--il scale i s taken up by modiu-n and 

large farmers alone. A grea t proportion of marlcctable 

surplus of small farmers i s accounted by d i s t r e s s s a l e s . 

But a large proportion of marketable surplus of largo and 

T̂TuTdium farmers i s in the nature of commercial sa les . Thus, 

the former group of farmers t r e a t consumption of food-

grain.1. r a the r than marlcetablo surplus as a r e s idua l . 

Conscvquently, supply curves of food-grains, in the shor t -

run, are back^^ard bending; vjhilc consumption curves of 

food-grains are upv/ard sloping (.25, 27^ 37), But the supply 

curves oc food-grains, in case of second group of farmers, 

may have the normal upv/ard slope and consumption curves 

(iiciv slope downwards. Per^/erse behaviour v i th respect to 

consumption and sales of food-grains afcect both demand 

and supply sim'jltaneouslyr^ In t h i s chapter, ".-"a attempt 

to estimate farmers' propensity to s e l l food-grains in 

d i f fe ren t income/output s i t u a t i o n s . As the following 

study i s based on a cross sect ion of house-holds belonging 

to the sarae v i l l age in a given year, a l l of tliem. have faced 

the same pr ice s i t u a t i o n . Wo therefore , have not been 

able to derive est imates of pr ice e l a s t i c i t y of marketable 

surplus . 
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DATA SOURCE: 

Data relating to variables of marlcotablc, surplus 

have been taken from a census survey of Sunhor village. 

A dobailed schedule was convassed among the r..spondents 

and data have been gathered by personal interview. Out 

of total 310 households in the village, 150 are engaged 

in cultivation. Rest of the households belong to other 

occupation groups. Though 25 non-respondents v/ero recorded 

yet none of them is an agriculturist. Data collected by 

us relate to a period of three years 1976-77, 1977-78, 

1978-79. The figures used arc averages of the three years, 

so that they are not likely to be affected by cyclical 

changes in weather conditions being especially favourable 

or unfC-vourable in a particular year. 

MethoJs and Empirical Results: 

Vlhat proportion of food-grains is released to 

the market depends upon farmers needs for human consumption, 

sc2ds, cattle-feed and their capacity to hold stocks, and 

future prospects of prices. In this study, attempt for 

ustimation of relationship between marketable surplus and 

output/income on the one hand and marketable surplus and 

size of holding on the other hand, is made. Duo to non­

availability of data about stocks, we have used the term 

marketable surplus in our study. KTieat, Paddy and all 
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food-grains have bocn soloct^d for this study. First t̂ ra 

commoditios arc constituents of the- 3ast commodity, 

-̂ '''arkctabic surplus of all food-grains is obtained as a 

v/eightcd average of marketable surplus of first two 

commodities. We have the information of production and 

sale of commoditios m physical terms. Area held by each 

of the 15 0 households was also given. Wo divided all the 

households into four different size groups. 

Size and harketablc Surplus: 

Agrarian structure is one of the factors that 

affect marketable surplus. Agrarian structure is deter-

miiied mainly by land rol-'̂ 'tions, v/hich in their turn, get 

reflected in size distribution of holdings. So, it is 

assuiTied rhat size of holding is an important determinant 

of marlĉ  ted surplus. Few attcmots have been made to 

>̂ Gti adte relationship between size of holdxna and marke­

table surplus. Hov;evcr, their findings are strilcingly 

different. Here we have tried to test the hypothesis 

thac short-run supply curve of food-grains arc negatively 

slopjo \'3th latest data. Table C"̂  ) reveals that income/ 

output and marketable surplus of wheat, paddy and all 

food-grains per house-hold increase with size. Thus, the 

table lends support to the hypothesis'of a positive rela­

tionship bctv/een size of holding on the one hand, and 
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incorae, output and markotable surplus on the ochcr hand. 

Besides, marketable surplu:J, both of v/heat and paddy, as 

a proportion of output also increases steadily x/ith si2c 

';hilG in case of all food-grains, it increases from first 

•CO second group, but declines negligibly from second to 

third group and increases thereafter. An implication of 

an increase in marketable surplus as a percentage of output 

vjith an increase in size is that self consuraption of v/heat, 

paddy and all food-grains decreases with an increase in 

size of holding. Another important point comes out that 

proportions/output sold by various groups are giiite high 

and these percentages do not seem to differ much from 

one group to another. 

For statistical significance, v/e have tested 

differences of these proportions, and v/e find that it is 

only tile first group v/hich differs significantly from 

other groups jointly as \-oll as separately both in case 

of wheat and paddy. But in case of all food-grains, diffe­

rences between these proportions are statistically signi­

ficant for all four groups jointly as well as separately. 

Both wheat and paddy occur as a cash crop for all groups 

of farmers er.cept the first group. This is due to the 

fact that farmers belonging to first group consume them­

selves much higher proportion of their produce than those 

b: longing to higher size croups. 

file:///-oll
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Results of this study stand in contra-distinction 

to those of Dharm Narain, according to v.-h.om, nriArlceted 

surplus es a pror.ortion of output declines as size of 

holding increases upto the size group 10 to 15 hectares, 

it rises thereafter with size of holdings, Ho.;over, these 

results arc similar to those of Utsa Patnaik(3l)RBI (20) 

Sharma(41) and George and Singh (43)* 

Wheat 

The relative share of farmers of different (._roups 

in total m? rive table surplus are shown in table (9) . Per­

centage share in cotal marketable surplus of ^vcat increa­

ses consistently with an increase in size of holding upto 

third group; and it declines marginally frcn tnird to fourth 

groups. •''Jithin the first group itself, those farmers sire 

of v'hose holdings is less than 2 hectares, account for as 

negligible as 0,44 percent oE total sales, \/hereas their 

share in total output is 0.51 percent. Farmers size of 

whose holdings is between 2 to 3 hectares, accoiint for 

2.36 percent of total sales, whereas their share in total 

output is 2,87 percent; and the farmers size of -whose 

holdings is beti.'een 3 to 5 hectares, account for 8,19 per­

cent of total sales and 9.08 percent of total output respec­

tively. If we consider these farmers, as a v^hole, they 

recount for only 10.94 percent of total sales while their 

share in total output is 12.44 percent. Hence, the contri­

bution of these farmers separately as well as jointly to 

sales is commensurate with rheir contribution to total output. 
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C o n t r i b u t i o n t o t o t a l s a l e s and o u t p u t of v/neat of I g roup 

of f a r m e r s , t a k e n a s a v/hole, a s w e l l a s in sub-groups> 

r e l a t i v e l y t o l a r g e f a r m e r s i s e x t r e m e l y lov; . Has t h e 

p r o p o r t i o n a t e s h a r e of s m a l l f a r m e r s i n o u t p u t been s i g n i ­

f i c a n t l y h i g h e r o r l o w e r t h a n t h e i r p r o p o r t i o n a t e s h a r e i n 

m a r k e t a b l e s u r p l u s , t h e n t h e i r b e h a v i o u r v.'ould have been 

d i f f e r o v i t from t h a t of f a r m e r s b e l o n g i n g t o l a r g e s i z e 

g r o u p s i Thus ; i n o u r s t u d y , s i z e does n o t emerge a s an . 

i m p o r t a n t d e t e r m i n a n t of marketalDle s u r p l u s , i n c a s e of 

t h o s e f a r r a e r s . As f o r o t h e r t h r e e grou 'os , th.-: ir r e l a t i v e 

c o n t r i b u t i o n t o t o t a l s a l e s d o e s , n o t seem t o d i f f e r s i g n i ­

f i c a n t l y even though e a c h of t h e s e g r o u p s ' c o n t r i b u t i o n i s 

n e a r l y ' 3 t i m e s t h e c o n t r i b u t i o n made by t h e f i r s t g r o u p . 

R e l a t i v e s h a r e i n o u t p u t of €he o t h e r t h r o e g r o u p s com.es 

o u t t o be 2 9 . 9 3 , 19 .63 and 2 7 . 9 1 p e r c e n t , r e s p e c t i v e l y , 

v;hich i n i t s t u r n , i s 2h, t i m e s t h e s h a r e of s m a l l f a r m e r s . 

I t means t h a t t h e r e l a t i v e s h a r e s of d i f f e r e n t g r o u p s of 

f a r m e r s i n t o t a l siia-re a r e commensura te vii.xAi t h e i r r e l a t i v e 

s h a r e s i n ou t p u t . 

Pado-Y;: .. • 

Results for paddy are almost similar to thiose of 

v.'heat. Fi]:st three sub-groups of farmers account for as 

litt].e as 0.55 percent, 4.05 and 6.03 percent of total 

sales of paddy respectively, v/hile their corresponding 

shares in production are 0.62, 4.22 and 6.49 percent. 
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A l l t h r o e s u b - g r o u p s t a k e n t o g e t h o r , c o n t r i b u t e a s l o \ ' a s 

10.5?. p o r c e n t of t o t a l s a l e s and 11 .32 po rcGn t of t o t a l 

o u t n u t . Vie f i n d , i n o u r s t u d y , t h a t c o n t r i b u t i o n of s m a l l 

f a r m e r s t o s a l e s and o u t p u t of v;hcat and paddy r a l a t J v D t o 

t h a t of l a r g o f a r m e r s i s e x t r e m e l y low. Thus , i,hcse r e s u l t s 

-ho-.' t l - a t o u t p u t and m a r k e t a r r i v a l s of whea t and paddy 

b o t h a r e n o r l i k e l y t o be a f f e c t e d g r e a t l y by changes i n -
iiie-y s e l l 

o u t p u t and m a r k e t a b l e s u r n l u s of s m a l l f a r m e r s b ' e c a u s e / a s 

l a r g o a s 71 and 85 p e r c e n t of r h e i r t o t a l o u t p u t of \7hcdt 

and paddy r e s p e c t i v e l y . These r e s u l t s a l s o c o n f i r m p o s i t i v e 

a s s o c i a t i o n betv/een m a r k e t a b l e s u r p l u s an" s i z e . 

Regi-L-ssion e q u a t i o n s of m a r k e t a b l e s u r p l u s of: whea t 

and paddy a s a p r o p o r t i o n of t o t a l o u t p u t on s i z e of h o l d i n g 

Erom.lSi?' o b s e r v a t i o n s e s t i m a t e d by o r d i n a r y I c a c t s q u a r e 

miCthod c.re g i v e n be lov; : 

Log ^ ^ = 2 .065 -!- .188 log S ( Y^^. 00115) 

t (.^J128) 

Log J-li- = - . 6 0 7 -:- .3400" log S [r^=. 0127J 

®^ b ( 3 . 4 7 ) 

Both regression and correlation coefficients arc 

positive in both the equations. However, variation in size 

ex'^laxns as little as .12 and 7.27 percent of total variation 

in marketable surplus as a proportion of output and 'size 

elas-cicity in case of both Tv'hcat and paddy is as lo\̂  as 0.19 

and .34.; \;hich means that, though marketed surplus as a 

file:///7hcdt
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proportion of output increases v/ith sir.c, yet the 

incL.-->so iG not different from zjro statistically. Tbc 

statietJc.^1 significance^ of these coefficients, ho^'ever, 

sc I'", to b'- a conscquonco of large size O L siiriple. It 

r-eios ca-yc insufficient variation in sir.e ''itliin individual 

groupc effect the statis-cical significance of parancters 

i-'Etirn?tGa from group dat--̂ . If VJG remove th.i s constraint 

boto correlation and regression coef Eiciv^nts emerge statis­

tically significant. This seems to be an ode result in 

vie\? of our finding thar size is a non-significant 

determinant of marketable surplus. 

Esrimated equations for each group separately are 

given in table (8) . Important features of these results 

are as follows: 

1. Regression and correlation coefficients are not 

significant statistically for any group either for wheat 

or for paddy. 

2. Narketable surplus of wheat as a proportion 

of output is positively related with size in case of first 

and third groups; while there is an inverse rirlationship 

for second and fourth groups respectively, 

5. Marketable surplus of paddy as a proportion 

of ou-cput shows positive relationship for first and fourth 

groups, \;hile an inverse relationship between sire and 

mark'itable surplus is revealed for other t\/o groups. 
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Tlius, the relationship between size of holding 

and marl'ctable surplus as a proportion of output is 

neither uniformly positive nor negative for four groups 

exaraincd separately. Statistical non-significance of 

estimated elasticities may probably be due to insufficient 

variation of size of lioldincrs within a given croup. 

However, '/hen individual observations for all grouos are 

tal:en together, constraint of insufficient variation in 

size is rerfovod. Though estimated elasticity turns out 

to bo positive, yet it is not significant statistically 

in case of wheat, as large as 148 degrees of freedom not­

withstanding. 

therefore, our re-sults do not lend support either 

to positive or negative relationship bot\7een marketable 

surplus of v>'heat and size of holdings, and thus, size 

oi: holding does not seem to be a decisive determinant of 

mar]cetablo surpltis either separately for four groups or 

jointly. 

tL̂ilP.C -PPity of Means : 

Output and income are generally highly and positively 

correlated with size of holdings. As there is a very high 

degree of variation in size ( 1 to 60 hectares ) both output 

an.i. income are also likely to shov/ an egually sharp degree 

of variation. These variations might cause group means 
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to b-̂  significantly different. Thus, wo test the data 

for homoocnoity of moans ot income and output as •I'oll as 

the hoiaogonoity of mean of dependent varia'olc i.e. market 

sales for different si2,0 groups of holding. '."hile keeping 

thip in viĉ ', sampled»households hav:̂  been divided into 

four different grouos according to area own^d. First 

group consists of small cind marginal farmers, size of 

their holding ranges from l to 5 hectarcc, second and 

third group is that of modiuni farmers whose holv„.ing ranges 

from 5 to 10 and 10 to 20 hectares r':spcctivcly. Last 

group consists oC large 5ind rich farmers v;hosc holdings 

raac'j betTeon ?0 to 60 hectares. In order to test the 

homo' ncit^' of means, x'oighted m:-ans of per caî ita output 

end o-iles of each groun eeoarately as /̂zell as jointly 

are calculated. While comparing qroup m^ans -t/ith compo-

n^- mean, nnjan difierences have been estimated by the 

folloMne formula: 

Zi - >̂i -^Jx^t 
r 

'.'ĥ_re X. stands for means of jth group *(|A is the compo­

site mean of all groups taken together, (T it, standar̂ -T 

-f-̂ viacion of the comoosito seri.'is and ni_ is the size of 

^ h group. Values of Z statistics arc as follox/s: 
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z Statistics 

Group Output Sale Output 3alc Income 

2.0̂ )25'- 2.2C07'- 2.353 3.7303'-

.0545n .8474 .8635 .5774 

.1763 .097^7 .0971 .19026 

2.6431^ 3.6183* 3.7077" 4.3706-

Above results she's.' that mea'ns oC first and last 

oroupj differ significantly from composite mean for a]1 

fi;/c series, \;hile means of second and third .̂f̂'̂'̂-PS do not 

differ from each other significantly. As expected, diffe­

rence '5etw,::;n means of cnese t̂ /o groups themselves do 

no-c diff r sianificantly from zero. Incv.r group diffc-

''rcnces are tested •'~>v- the follo\'ing formula: 

j - „ _ . j . 

''rteri X. is the mean of ith group and X, is the r.r an of 

jrh group and S is the standard deviation of tx;o groups 

combined together. 

-'hus, it is the richest and the poorest '̂lio differ 

not only among themselves but also differ from all farmers 

taken together. But middle level farmers ncirher differ 

aioong themselves nor from all farmers taken too ̂ t'̂ '̂ er. 
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^^ • Output as Determinant of Markotablo 3urplus_: 

Output i s considered as an importanr dcuTmiaant 

of rnarlcetabJe surpliis. Total e l a s t i c i t y of marlcctablc 

surplus v;j th rospoct to output has b-on 'jstimatoct for 

a l l tac four groups t£:ken toc r thc r as well as for each 

qrov.Q separately by the follov;inq equation: 

LOG M. = log c<» + ^j log X. 
i J 

j = wheat or paddy 

i = income or output | | 

M = Marketable surplus. 

An important property of this curve is that it 

has the same constant value of elasticity a'- every point 

of c stinated lino. Equations estimated by OLS method 

from data for each group taken separately for both v;hcat 

and paddy are reported in table L.'^) . Regression 

vcquacion estimated from composite data of \;heat is given 

heloi/: 

Log l\^ = - .1853-;-!. 0519" log 0̂ ^ (r"*̂ . 9322-•) 

t (45.1102) 

Coefficients of correlation and regression are 

positive^ highly significant. Changes in output explain 

es hirh as 93,22 percent of total variation in sales of 

\>'hcat. Output elasticity is not only positive but it is 

slightly greater than unity also, which means that 
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markcta-bla surplus responds more than proportionately 

to changos in output. 

Estimated equations for all the four groups show-

that output elasticity of wheat and coofficiv'nt of corre­

lation are positive and highly siqnificanc scatistlcally. 

Elasticity for the first tv/o groups is slightly more than 

unity and it is slightly less than one for the last two 

groups, which implies that r~sponse of marketable surplus 

to changes in output is more in case of all farmers taken 

together and in case of first two size groiips thcin v/hat 

is in case of last two groups. Thus, the behaviour of 

small farmers is similar both quantitatively and quali­

tatively to that of all farmers taken together. Output 

elasticities of marketable surplus of v;heat reveal that 

inarket sales of small farmers are more responsive to 

changes in output than the sales by large farmers. These 

rc-sults reveal that cheingcs in output account for as much 

as 93, 31, 90 and 98 percent of total variation in marke­

table surplus of wheat. 

Regression equation in case of paddy for all groups 

of farmers taken togeth.ur is given belô ,': 

Log.Mp = - .02986 + .9899* log Op r^=.9498* 

t (52.92) 



Both regression and correlation coefficio 

positive and highly significant statisticelly. O.̂  .igcs 

in output explain '̂s high as 95 p.^rcent of total variation 

in sales. Elasticity of output is less than unity which 

implies that the sales respond less than -jroportionately 

to changes in output of paddy. Results, /̂'hen all the 

four croups arc taken together, show that outi:)Ut elasticity 

of paddy and coefficient of correlation are riosicive and 

highly significant statistically. ChangJS in output of 

paddy account for as high as 92, 9 0, 98 and 100 percent 

of total variation in marketable surplus for all the 

groups. Output elasticity is slightly more than one in 

case of last tvjo groups and less than one in case of first 

tv;o groups of farmers. An interesting point to note is 

that output elasticity of wheat is more tlian one in case 

of first tV70 groups v;hile in case of paddy, it is more than 

one in c'sc of last two groups. Thus, for larger farmers, 

paddy is a commercial crop to a large extent, than what 

it is to the small farmers, or all farmers taken together. 

Income as Determinant of Marketable Surnlus 

ixCOTGssion equation of marketable surplu-s (on income 
V 

of T'hcat e s t i m a t e d from a l l 150 o b s e r v a - t i o n s i s g i v e n belov/ : 
y 

Log M^ = 2 .7968 + . 5 4 7 5 * l o g Y (r '^=. 4922'•) 

t ( 11 .98 ) 
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Correlation and rcgr^-ssion coefficients are 

positive and highly significant statistically. Changes 

in income explain only 4'̂  percent of total variation in 

sales. Thus, output is more decisive a dv*̂  ccrminant of 

marketable surplus of wheat than income. Income elasti­

city is iTtuch less than unity (0.55) in case of 150 

observations taken together. In case uholc of the income 

is derived from agricuDture, output and income would be 

perfect substitutes for each other. In case, income 
agriculture 

from sources other than / is derived, there './ill be 

divjrgmce betv7oen income and output. Creator the 

proportion of income derived from other sources, gr^-ater 

^'lill bo this divergence and smaller will be cha effect 

of change in income upon marketable surolus. An impli­

cation of these results is therefore that fan"a houso-

holds studied have got diverse sources of income and they 

seem to be deriving a substantial proportion of income 

from these other sources. 

All incom.e elasticities of wheat and coefcicient 

of correlation arc positive and statistically significant 

except for the fourth group. Variation in income accounts 

for only 60, 66 and 37 percent of total variation in 

^̂ arke table surplus of wheat of first three groups. But 

in case of fourth group, it accounts for only 7 percent 

of total variation. Another difference is that income 
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elasticity of wheat is much loss than tho output elasti­

city for all four groups. Only for the first group, it 

has ? soncv/hat high valua that is 0.92; \;hilc for other 

three aroups, it is as low as .49, .57 and .14. It 

implies that marketable surplus is less responsive to 

chong-s in income than output. Income elasticiLy is not 

greaLer than output elasticity for any inJividual group 

as -''ell as all the groups taken together. 

r^cgrcssion equation estimated from. 150 ohr..ervations 

for paddy is as follows: 

Log Mp = 2.6G22 + .60319- log Y (r^=.5970-) 

t ( = 14.8327) 

Rrc.ression and correlation coefficients arc 

positive and highly significant in case of paddy also. 

Above equation sho\̂ s that changes in income explain 

5;.7o percent of total variation in marketable surplus. 

Income elasticity is less than unity v-zhich is 0.60 and 

It is greater than the income elasticity of '/heat. For 

the individual four groups, results are similar. But 

tne proportion of variation in it explained by changes 

j-n income are as low as 39, 46, 60 and 27 percent for 

four groups. Values of elasticity range from .35 for the 

fourth group to .60 for the third group. 

Income elasticity, like output elasticity, for the 

last t\70 groups in case oC paddy, is greater than its 
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value for the first two groups. Another feature of these 

rv,suits in this stu'ly is that income elasticity of market 

surplus of paddy is much loss than income elasticity of 

uhoat for each of the four groups. 

Thus, all above r.-sults and discussion, lend a 

very strong empirical suppoi't to the hypothesis of there 

Dcing a positive relationship betvjeen income and marke­

table surplus and marketable surplus and output. But 

output happens to be a much more important determinant 

of marketable surplus than other factors such as income 

or size of holding . This may be due to the d:gree of 

diversification of sources of income. Greater the 

proportion of income derived from a particular crop/all 

crops, smaller will be the difference between output 

and income elasticities. 

Another feature of these results is that sales 

behaviour of farmers in different income/output groups 

seems to be different. Hence, \;c have tested homogeneity 

of regression parameters with the help of Chow statistics, 

-t'or tv^sting homogeneity the assumption of group data are 

treated as the sub-sample of the data of all the farmers 

taken together. F ratios are tabulated below. 

F ratios: 

j.;^_e_at__^ ' Paddy 
M̂ , and 0̂_̂  M and Income Mp and Op lip and Income 

7.2C5?-- 88.7242''-- 22.822* 3,3596^ 
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riiGse values of F ratios shovi tha-c ostimatcrl 

rc^iroGSion parameters attached to income and out'out in 

cas^ 0"fl ootu tho commociit.ioE: \/hoat Jnd paday, arc 

significantly different, ;̂hich lends support to tĥ ' view 

-hat farmers belongincr to different income/output groups 

rosr^ond differently in quantitative teriiU -co changes in 

inco-ie and output, so far as their sales be?iaviour is 

concerri>„d4 However, there does not occur any qualitative 

diff r-.-ncc because all the cla&ricitios have positive sign, 

Trius, \'e find that t'.er̂ . is not much significant diffe­

rence, qualitative or quantitative, in the behaviour of 

raruicro b^_longing to different income/size group drawn 

:ron non-regressed statistical analysis is not supported 

by th.eso results. 

Significant differences of group variances may 

cause heteroscedasticity \.7hich makes OLS methoc of 

csti;aotion inappropriate. So k eping in viev; tho signi­

ficant differences between parameters estimated from data 

for each croup of farmers separately and the significant 

mean difference^ we test our results for homogeneity of 

variances of n siduals of the entire sample consisting of 

150 obser^/ations. 

Tho differences of varainces have been examined 

by X'^ test given belov/; 
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1 S ^i 
i: = C"-" ( n log ^-Ini log ^ ) 

s:-̂ . -J, 
c = 1 +-^^ni—i_ . 

X^.05 for 3, d.f = 7.815 v/hore S. is the sum of 
C- ^ S. 

squares of deviations from the m^an of ith sample, —r ^ ni 

,is the variance of ith sample; nj =--nj-] and Î  is the 

njimber of parameters estimated. Calculated results are 

tabulated below: 

Wheat _Paddv All food-grains 
1. M = 42.38^^ 93.^S- 17 0.3 29-

2. C = 1.015 1.015 1.015 

Above values show that variances are significantly 

different for wheat and paddy and all food-grains taken 

together. So null hypothesis of homogeneity of variances 

is rejected. In view of this, we have estimated the 

parameters for different groups -separately. Vfc can, 

therefore, not put much reliance in elasticities esti­

mated from data of all saj:iplcd households talccn together. 

Important features of the study are as folloivs: 

a) Size is not a decisive determinant of 

marketable surplus. If there is any influence of size 

on marlcetable surplus, it is not direct. It might be 

exorcising its influence via income and/or output. 
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b) Consumption levels of small and marginal 

farmers are low, so they treat food-grains as a superior 

good even in post-green revolution period. Increase in 

output and income raises only their consumption rather 

than augmenting market sales. Therefore, an inducement 

or incencive in the form of higher prices is not likely 

to affect either the sales behaviour of those farmers, 

so long as their pent up demand is not satisfied 

completely. 

c) Paddy, for medium and large farmers, is 

wholly a commercial crop v/hile wheat is partially but 

largely a commercial crop. It is because \'heat consti­

tutes staple diet of the people of this region and rice 

is consumed only once in a while by most of th.e house­

holds of this region. 

d) As the amount of paddy and wheat v.'ithheld by 

farmers of different groups for their o\-m use is as 

large as can satisfy only their own requirements of self-

consumption, it does not indicate the probability of large 

stocks being held for speculative purposes. So any policy 

of inducement or incentive- can not substantially raise 

market arrivals, 

e) Both output and income have been found to affect 

marketable surplus significantly for all groups of farmers 
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taken separately as well as jointly. Hence, incentives 

and inducements to raise output or income, '.whatever be 

their form, are the means through which marlcet arrivals 

can be raised largely. But even the medium and large 

farmers do not have the stocks in their possessions to 

operate v.dth in order to affect prices prevailing in 

the market at any time, once the level of output/income 

is determined. 

f) 'Another important implication of above 

results is that if one wants to enlarge the size of 

marketed surplus either for building buffer stocks or 

for meeting ever increasing urban demand for food-grains 

or to k._ep the price flucl:uations within the limits 

during the periods of shortages, efforts and induce­

ments should be directed tov;ards medium and large far­

mers as sraall farmers contribute very inconsequential 

if not negligible proportion of total marketable 

surplus. 
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C'lAFTER-VI 

SUPPLY FUfJCTIQNS OF HARYAN>̂  

P r o d u c t i o n a n d p r o d u c t i v i t y i n t h e f a r n axid 

factor^^^ s e c t o r s a r e l o o k i n g u p , b u t t h e I n d i a n economy i s 

s t i l l ii-- t h e ^?oods, due t o i n f l a t i o n a r y t ron" , -? , s l o o l y 

b o t c l e n c c J c s e s p e c i a l l y o f i n f r a - s t r u c t u r a l f a c i l i t i e s a n d 

t r a d e g a p s e t c . . VJhile i n d u s t r i a l i s e d cour . ' c r i - . r , c a n g row 

\ ; i t h o u t l e t u p o i h i n d e r a n c o d e s p j . t e m a d e q c a t o e x p a n s i o n 

o f a g r i c u l t u r a l s e c t o r , s h o r t a g e s b e i n g mac'e u p b y i m p o r t s 

f roru o b h ' ^ r c o u n t r i e s , t h e s j fcuation i s d i f f e r e n t i n a 

c o u n t r y I j k c I n d i a , 

I n r e c e n t y e a r s , r o l e o f a g r i c u l t u r e i n t h e p r o c e s s 

o f . '^ro\/ch o f I n d i a n e c o n o m y i s h i g h - l i g h t "̂ d o t h e l a r g e s t 

c o n t r i b i i t o r t o d o m e s t i c o u t p u t a n d a s t h e a b s o r b e r o f t h e 

l a r g e s t ' > r o p o r t i o n o f l a b o u r f o r c e . I n f a c t , th'-. o v e r a l l 

aro^f'-h. p e r f o r m a n c e o f I n d i a n e c o n o m y i s d : ; t e r n i n e d b y thie 

g r o ' . / t h o f a g r i c u l t u r e . I f t h e g r o ' v t h of , a - ^ r i c u l t-'^ral o u t ­

p u t i s h i g h , t h e w h o l e _ e c o n o m y g a t h e r s momentum a n d b e c o m e s 

b u o y a n t e n d w h e n e v e r a g r i c i a l - c v r a l o u t p u t h a s shown s i g n s o f 

d e c l i n e o r e v ^ n s t a g n a t i o n , t h e w h o l e e c o n o m y s l i d e s dov/YV, 

'Tiesslvc e f f o r t s o f i n d u s t r i a l i z a t i o n no t w i t h seen-. Ling ( o 4* ) 

3 n t ±L< t h e p r e s e n t s i t u a t i o n , v /ha t i s f a r more g e r m a n e t o 

cX- p r o c e , r o f g ro^^ th i s t o i n c r e a s e m a r k e t e d s u r o l u s o u t 

o f i n c r e a s e d p r o d u c t i o n . T h e r e i s n e e d t o e x p a n d i n t e r n a l 

, i a r ] : t e c ' f o o d - s u r p l u s « 
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ilari-ceting of a g r i c u l t u r a l p r o d u c e i s chc c r u x of 

V".'" ru re i l ocoaomy of ou r c o u n t r y . Merke tmc i "̂  n o t o n l y 

'-'"̂ e f i n r l a c t m a s e r i e r of a a r i c u l t u r T G-I-I;' o p e r a t i o n s 

o n t • he one "I'hicn g o v e r n s an'"'' direcLfa ^ v o r y a c t i v i t y 

" h r o u q h o u t t h e y e a r . In f a c t , swee t i b of ^ no riic!c''leman 

ar-1 s ' /eaL goes t o a g r i c u l t u r i s t . Far '-ners, i n d e v e l o p e d 

o o u M . r i e s , s e l l a l a r g e amount of t h e p r o d u c e ufTzer k e e p i n ' 

a s m a l l p i r t of i t f o r t h e i r s e l f - consumpt iOx i , Ll i i Je 

sJtuaLiOi ' . IS r e v e r s e i n u n d e r - d e v e l o p e d c c i n l r i o s l i k e 

I n d i a . In such c o u n t r i e s , farmer? s e l l o n l y -i-.hat p a r t of 

t h e j i roducc v/hich w i l l p r o v i d e them s a C f i c i o n t c s h . In 

a S3 t c a t i o i i o i t h i s t y p e , c o n s u m p t i o n i s t r e a c c d a s a 

r e r i d u a l . In d e v e l o p e d c o u n t r i e s , s av in r r s o r e m o s t l y in 

t h e t e r m of c a s h due t o c o m . m c r c i a l i z a t i o n of a g r i c u l t u r e 

and mone c i s a t i o n of t h e economy, ' ; h i l o i n cltvclC'^ing 

coun- i - r ies , f a r m e r s f e e l s a f e r w i t h s a v i n g s i i : h i n d . T h i s 

i s du^' t o u n c e r t a i n w e a t h e r c o n d i t i o n s . 

Our sample of s t u d y i s c o m p r i s e d of c n a l 1 and 

miCK'̂ lo faria-^rs, x /h i le l a r g o f a r m e r s c o n s t i t u t e m i c r o s c o p i c 

TiinoriL.y m t h e s a m p l e . Cash r e q u i r e m . e n t s of s-^all and 

mcdiun f a r m e r s d e t e r m i n e t h e s±7.e of markotal '^le s u r p l u s , 

'J i th a r i s e i n t h e p r i c e s , t h e y s e l l l e s s and r i t h a 

f=;ll m t r i c e s , t h e y s e l l more i n o r d e r t o f e t c h r e q u i s i t e 

c s'n Tor c h o i r n e e d s . Due t o f i x i t y of c a c h - r e g x i i r e m e n t s , 

t h e r e ^-.15ts an i n v e r s e r e l a t i o n s h i p b e t w e e n m a r ] : e t a b l e 

"•jrplu.- and p r i c e s . Thus , t h i s i n v e r s e r e l a t i o n s h i p makes 
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t h e s h o r t - r u n s u p p l y c u r v e b a c k w a r d b e n d i n g . 

O u t p u t a n d i n c o m e h a p p e n t o bo o t h e r < " e t e r n i -

n a n t s o f m a r k e t a ) D l e s u r p l u s . R e l a t i o n s h i p b e t w e e n o u t p u t 

a n d nar ] - "e ta} j l e s u r p l u s i s i m p o r t a n t f rom t h e p o i n t o f 

v ie iv o'l p o ] i c y „ W i t h t h e i n c r e a s e i n o u t p u t and r i s e i n 

p r i c e s , f a r m e r s s e l l l e s s b e c a u s e t h i s e n a b l e s t h e n t o 

g e t r e . " ' U i r e d c a s h a n d v i c e - v e r s a . W i t h t h e f a l l i n o u t p u t 

a n d f a l l Ln p r i c e s , t h e y h a v e t o s e l l more ' ' h i l e s u p p r e ­

s s i n g t h e i r own n e e d s . So w i t h t h e i n c r e a s e :'n ou t i -n i t , 

t h e y G j t j s f y t h e i r p e n t u p d e m a n d . T h i s i s , b \ a n d l 3 r g e , 

t r u e a b o u t m a r g i n a l ? n d s m a l l f a r m e r s . n o r m a l l y , th .o re 

o "cur i - a p o s i t i v e r e l a t i o n s h i | p betwe'--'n m a r k c t a b J e s u r p l u s 

a n d o u t p u t ; m a r k e t a b l e s u r p l u s a n d i n c o m e . i/c e x p e c t t h e 

same b e h a v i o u r p a t t e r n of f a r m i e r s i n c a s e o f H a r v a n a . I n 

t h i s c h a p t e } - , ^an a t t e m p t i s made t o e s t i m a t e e l a s t i c i t y of 

' . i i a rke ta -b le s u r p l u s . 

DATA SOURCE A: D ADJUSTM5NTS : 

Uo i^-'e s t u d i e d th.-; same f i v e commo "i t i e s j a l l 

f o o f ^ - ' - r e j n c , w h e a t , r i c e , m a i z e a n d p u l s e s . D a t a f o r 

t h e s e c o n m o d i t i e s h a v e b e e n c o l l e c t e d f rom ' 'Farm A c c o u n t s 

0-; H a r y a : ; a C u l t i v a t o r s ' a n d ' F a m i l y B u d g e t s ' , sOi'ne t h i r ­

t e e n f a m i l i e s h a v e b^-en s e l e c t e d f o r t h e s t u d y . D a t a 

h a v e b e e n c o l l e c t e d f o r s i : : y e a r s \>?hich e : ; t e n d f rom 

1 9 7 0 - 7 1 uo . 1 9 7 5 - 7 5 . 
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Tho quantum of sales to market depends upon 

farmers ovm needs for human consumption, seeds, cattlcfeed 

and stocks etc. Due to non-availability of data about 

stocks, v/o are using the concept of marketable sujrplus. 

As the aata about marketable surplus is not provided in 

the reports, so we have tried to estimate it in this 

chapter on the basis of the model which is discussed in 

Chapter (II). Marketable surplus has been estimated for 

five commodities. Marketable surplus of last coi.imoditY i.e. 

the m.arkotable surplus of all food-grains has been estimated 

as. a v/eighted average of marketable surplus of first four 

cornraodlties and weights are proportional to the quantities 

sold, 

'"• ̂  ̂  Consumption : 

These publications contain the information about 

thvj farmers' consumption of different commodities both in 

physical as v;ell as in value terms. With the help of such 

information, implicit pricei have been estimated for each 

family for each year separately. Consumption in current 

prices is converted into the consumption in constant prices, 

v.'ith 1970-71 as base year. Then, the value of consumption 

at GCHLtant prices is divided by adult consuming male units 

in order to derive per capita consumption. 
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^ i i) CaltlG-£eed: 

•Parn Accounts" reports provide t''''-j ir.forMQtion 

a]-.ouc -ho expenditure on -oer pair of bul locltc and nu'Tibi-r 

of bulloci^y ovmed by cacli fair.ily in each "'-sr. Expcndi-

turv̂  o.i a pair of bullocks in current prices hao been 

conv .rt-DcJ into the value at constant pricci- ui th the same 

bace year. In order to get the total CJ;.^endicure on 

cattl^-foed, we h.ave multiplied the expenditure on a pair 

of bulloclc in constant prices by the number of buJ locks 

ko-̂ t by each family. 

(ii i y Geed-requirement: 

Tarm Accounts'" survey provides the information 

for tuo expenditure on seeds per hectare. This expendi­

ture on Gf-eds per hectare in current prices has been 

converted into the expenditure in constant prices, ''ith 

the help of implicit prices of 197 0-71. We made an 

assumption over here that only for wheat and rice crops 

rlYV seeds arc used. So in order to calculate totals 

expeniiiturc on seeds, area under two crops have been 

m\i2tiplied by constant price expenditure per hectare. 

(1V) Ajaount purchased frOiO outside : 

Reports contain the information of tliese commo­

dities 'vhich are purchased from the mar' et onlv in money 
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t e r m s . T h o s e money v a l u e s a r e d i v i d e d b y !->it̂  iu-._"lici-c 

• n r i c e s of g o o d s c o n s u m e d i n c u r r e i n t p r i c e : . . Then t h e s e 

T h y s i c c i l q u a n t i t i e s of g o o d s p u r c h a s e d fror.i .narke l: a r c 

c o n v e r t e d i n t o money t e r m s i n c o n s t a n t p r i c e s o? 3 ^ 7 0 - 7 1 . 

(v ) O u t p u t s 

I ' h c s e r e p o r t s p r o v i d e t h e d e t a i l e d infor i . . a i - . ion 

a b o u c t h e o u t p u t o f t - , j e l v e d i f f e r e n t c o m r a o d i t i o s b o t h i n 

ph^- ' s i co l and m o n e t a r y t e r r r s , - , ' i t h t h e h'-jln o f ' / h i c h t h e 

i iTrp l - ic i t p r i c e s h a v e b e e n e s t i m a t e d f o r e a c h f a m i l y f o r 

e ? c h y e a r s e p a r a t e l y . P h y s i c a l q u a n t i t i e s o f o u t p u t h a v e 

b-^en i r u l t i p l i e d b y i m p l i c i t p r i c e s o f 1 9 7 0 - 7 1 (ror e s t i -

mai.invj o u t p u t i n c o n s t a n t p r i c e s . 

T h u s , m a r k e t a b l e s u r p l u s h a s b e e n e s t j m a t e d ' . j i t h 

t h e c q u a L i o n ( 2 6 ) i n c h a p t e r I I . O u t p u t , i n c o m e a n d 

c a s h - r e c T u i r e m e n t s a r e t a k e n a s e x p l a n a t o r y v a r i a b l e s f o r 

e s r i m a t i n g e l a s t i c i t i e s o f m a r k e t a b l e s u r p l u s w i t h r e s p e c t 

r,o c n e s e v a r i a b l e s . I n c o m e f r o m b o t h t h e s o u r c e s ; f a r m 

e n d n o n - f a r m i n c o m e i s d e f l a t e d b y g e n e r a l p r i c e i n d e x v-'ith 

•i 9 7 0 - 7 1 a s a i-^-isc y e a r . T h i s d e f l a t e d i n c o m e i s d i v i d e d 

b\'- a d u l t m a l e c o n s u m i n g u n i t s , i n o r d e r t o c :e r2ve p e r 

c a r ; i : a i ncome . 

( v i ) '-Lf'-.sb-jr_e_2u_i_rori'!ent_s : 

farmers need- cash in order to satisfy their needs, 

'•'e have divided the cash requirements into t/o parts: 
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(a) C a s h - r e q u i r e m e n t s f o r connumpt jon . 

(b) C a s h - r e q u i r e r n e n t s f o r p r o c i i i c ' n o n . 

(r- } CjIG'i:ire^T'< i r e m e n t s f o r cons i j impt ion : 

-.''his i n c l u d e s t h e e x p e n d i t u r e on bhoso j tc ;TIS T;hich 

a r e b 3 i n g l o u r c h a s e d f r o m t h e m a r k e c s u c h r s . -•••>:-enJiiture 

on f o o d , f u e l , c l o t h i n g , h o u s i n g , l i g h t i n " ; , r i i e d i c i n o , 

t r a v e l l i n g , e d u c a t i o n , r ' - ^ l i g i o n , s o c i a l annase .aent a n d 

m i s c e l l a n e o u s . E x p e n d i t u r e on f o o d c o m p r i s e s o f t h e 

e x p e n d i t u r e on w h e a t , m a i z e , m i ] k a n d m i l b i. r e d u c e s , r i c e , 

p u l s e s , s u g a r , o i l a n d v e g e t a b l e g h e e , v e g e t a b l e s end 

f r u i r s , s a " L a n d m i s c e l l a n e o u s . T h e s e i t e m s ol" f ood 

c o n s u m e d a rc ' p a r t i a l l y i ,-)urchased fromi t h e m a r k e t and a r e 

p - r t i a l l v s e l f - p r o d u c e d . ^•'•Family B u d g e t s " c o n t a i n t h e 

i n f o r m a t i o n o f i t e m s p u r c h a s e d f r o m t h e m.c rke t o n l y i n 

m o n e t a r y . t e r m s , a n d i m p l i c i t p r i c e s a r e e s t i m a t e d f o r e a c h 

y e a r a n d f o r e a c h f a m i l y s e p a r a t e l y . W i t h t h e h e l p o f 

i m i p l i e i t p r i c e s , t h e p h y s i c a l q i j a n t i t i e s o f d i f f e r e n t 

c c a m o d i t i e s p u r c h a s e d f r o m o u t s i d e a r e d e r i ^ ' o d . I fhus , 

i t i s i m p l i e d l y a s s u m e d t h a t t o t a l c r u a n t i t i . - s o f a l l r h e 

g o o d e a r e e v a l u a t e d i n t h e same i m p l i c i t p r i c e s i r r e s p e c ­

t i v e of t h e i r s o u r c e b e i n g t h e m a r k e t o r s c l E - p r o d u c t i o n . 

I t i s - j u s t a n a p p r o x i m i a t l o n i n t h e a b s e n c e o f r e l e v a n t 

i n l o r m a t i o n . T h e s e e s - t ; i m a t e d q u a n t i t i e s o f i t e m s p u r ­

c h a s e d fromi o u c s i d e a c e c o n v e r t e d i n t o v a l u e t e r m s i n 

c o n s t a n t p r i c e s of 1 9 7 0 - 7 1 . 
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Domsstic expenditure on items other thpr. food 

is air,-) converted into veluc terms in cons cant trices of 

M o sa;.ic base year. In order to derive niar>:etable ."urplus, 

sa nc y^ar is taken as a base. Expenditure cri clct.^ing 

in different years is deflated by the whole-sale iri ce 

index of textiles; expenditure on medicine is :'.ef]ated by 

the price index of drucs and medicines. Expenditure on 

lighting is eeflated by the weighted price index of mineral 

oilo and electricity., because it is not specified in the 

reports that expenditure is either on electric-^ tv or oils 

or on both the items. So average of both the indices is 

tax-.n. Commodity composition of different i tor..s is not 

specxliod properly. So we have deflated the expenditure by 

general price index. Duo to non-availability of the data 

on retell price indices of all the commodities, \,/e have 

used whole-sale price index. In order to calculate the 

total cash-requirements for consumption purposes, expen-

di-cure cscimated in the above way on different items is 

added. 

(b) Cash-requirements for production: 

Another part of the total cash requirements is 

the demand for cash for production purposes. ''Farm Accounts 

concain tne information about the expenditure p'_-r hectare 

both for irrigated and unirrigated areas separately. Cash-

reguirements for production are taken into account only oc 
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those items v.'hich arc p a r t l y or tot'-'.lly purcr.asrd from 

tho market. Table rela^-ing to t o t a l oxpcn-Uturc ^or hoctare 

consic--, of de ta i l ed information about .xpcnCiUiro on nani-''--l 

labour, bu] locJc labour, a r t i s a n s , implements anc' -lells, 

f e r t i l i z e r s , seeds, wa te r - ra t e s , rents and lan^a revenue a )(."' 

na3 ooellaacous» 

In thr repor ts themselves, the expenditure incurred 

o'x h:rcct labour, both casual and permanent h-^j^d laJ^our i s 

aivon. This t o t a l expenditure on labour i s d"flatod by 

cost of l±vina index for ag r i cu l t u r a l workers wut'i 1970-71 

as base year . 

Expenditure on a r t i s a n s i s s imi la r ly deflated by 

cost of l iv ing index v/ith the same base . Expenditure on 

t .ator-raues, rent on land leased in and land revenue arc 

esuimatcd a': the r a t e s which were prevalent in 1970-71. 

ixocnd". cur- on f e r t i l i z e r s i s given separately in the reports 

wiich i s exclusjve of the expenditure on laanure \7hich i s 

Inrgely produced on the farms. Expenditure on f e r t i l i s e r s 

xi. def la ted by v;hole-sale pr ice index of f-^rtilj ^'ers. 

flxpenditurc on seeds includes the expenditure on the type 

of seeds which are purch':?sed from ou ts ide . I t i s assumed 

t lat o n l / high var ie ty of seeds a-re purchased from market 

for ''ii^.at and r i c e . 

file:///7hich
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iCxpenditure on bullocks labour t ha t en te rs in to 

ca lcu la t ion of cash requiroments cons i s t s o.': thor-o items 

v;h^ch ar • purchased from outside in ordc-r to -.aaintedn thc-in-' 

hulIoGl:s. Those items' are such as o i l cahes, o i l , 0̂ ''.̂ /̂ 

o i l seeds and s a l t . These are calcula ted a t th- p r i c / s of 

1..-7 0-71. 

'Expenditure on implements and tubo-'..'ells has been 

ca lcu la ted f i r s t l y by deducting two percent of an r i cu l tu ra l 

incom.e as depreciat ion charges from the t o t a l exoenditurc 

and then t h i s expenditure i s def la ted by the con-obincd inde:-: 

of iaa.chiiicry, e l e c t r i c i t y and mineral o i l . Expenditure on 

other .items i s def la ted by general p r ice inde:c as these are 

not properly specified in the repor t s . In order to calcu­

la te t o t a l cash-requirem,ents for production pur-ooses expen­

d i ture on a l l the items i s summed up. 

In order to est imate t o t a l cash-requirep.3nts afcxê  

cno farmer's, two d i f fe ren t types of cash-requirements are 

added. These cash-requirements are divided by adult male 

consuming un i t s in order to derive per capi ta cash-require-

- n r Q In order to make a l l the var iab les comparable. 

these arc adjusted for tlio [Ngeneral pr ice index. 

Impirical Resul ts : 

Marketable surpj.us has been regressed upon output, 

income and cash-roqul:rernents. All the var iab les are taken 
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in par cauica i tems. I t may h^ noted t h a t p r ices have 

already boon used as a determinant of consUi>rotio^, x'hich 

lu i t s ttirn has been used for . s t imating market; ble surplus . 

Th>-rciorc, a"'1 degrees of fre^-dom tha t ^K- lave ' ad \?ith 

i.TXC:.c nuvj already been exhausted. We can not use them 

again for rs t imat ing pr ice e l a s t i c i t y of nar'-ctabJo surplus. 

Besides, i-5rice e l a s t i c i t y of marketable surplias i s already 

availrJolc to us from equation (33) of t h , moCu,l. In order 

to knov/ Lhe associa t ion betircen marketable surplus and 

otner independent va r i ab le s , v/e have ca lcula ted compound 

ra te oE growth of d i f fe ren t va r i ab l e s . All these var iab les 
i n 

arc ca lcu la ted /per capi ta terms. Table (15) contains 

•ch'- se re s u i t s . 

Rate of growth of cash-requirements i s pos i t ive 

Jror ^^lJ the fami l ies . The value of these ro tes of nrowth 

for a l l î)o famil ies range between 1.13 to 2.17. Similarly, 

output has grov;n pos i t i ve ly for a l l the famil ies . Output 

of a l l food-grams has been considered. Thus, the range 

of r'-re of gro.'/th of ag r i cu l t u r a l production i s 1,18 to 

2.1o. 3 pendent variable.marketa '- le surplus has also 

arovn p o s i t i v e l y for a l l the fami l ies . The ra te of growth 

rnocj^s from .82 to 2.09^ 

In order to examine the r e l a t ionsh ip betv/ocn 

marketable surplus ancj independent va r iab les , we have 

appli d -che sign test* Posi t ive sign i s a l l o t t c 

\nis^>0 
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both the ratqsof growth arc positivcl-y—g-sew-i-H-q. Invc-rsc 

relationship betv/ccn price and marketable surnlus inplioG 

that v.ith the increase in demand for cash-, marketable 

svirplus tends to increase. So there exists a positive 

relationship between cash-requirement and rt.arltctable surplus. 

Table (̂ 5) shov/s that all the families have not ŷ ôsitivo 

signs for both the rates of growth. So these lend empiri-

0-3} support to the hypothesis of positive relationship 

between cash and marketable surplus. 

Increase in output leads to increase in the income 

which reflects the higher level of development. This 

increased output is partially used for consumption purposes 

and it partially augments the sale for markets. Market-

sales \7ill increase only Vv'hen cash-requirements are posi­

tively erowing. Output for all the families is grov/ing 

and similarly, the cash-requirements are also growing. 

Thus, all the families have got positive sign for both 

output and cash-requirements. It implies that increase in 

output/income induced the farmers to increase the demand 

for goods or invest the money in superior cultiiral prac­

tices. Here the assumption of fixity of cash-regTairement 

is r_^laxed. 

In the last column of the table sign test is 

ai-'plicd to know the association between output and market-
surplus, 

able/ All the families have got positive sign for both 

file:///7ill
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t h o s j r a t e s o t g rov; th . So t l ioro e x i s t s a , j o s i t i v e a s s o c i a ­

t i o n bc t 'vocn t h e tv/o. But t h e r a t o of g r o v t h of m a r k e t a b l e 

s u r p l u s i s l^,ss t h a n o u t p u t which i m p l i -r t ' lai i t h t h e 

i n c r e a s e i n o u t p u t consumpt ion a l s o t e n d s t o r i s e . Thus, 

t>nese e n p i r i c a l r e s u l t s s t r e n g t h e n t h e hY"oothoGis p r o p o s e d 

by K r i s h n a n C2.'i.J t h a t Mathur -Ez -^kicl t h o o r o n can be d e r i v e d 

•-•/hilc r e l - i x - i n q t h e a s s u m p t i o n of f i x i t y ot c a s n - r e q \ a i r o m e n t , 

M a r k e t a b l e s u r p l u s h a s been es t imat^^d by OL? n e t h o d . 

E l a s t i c i t i e s v.'i bh r e s p e c t to d i f f e r e n t v a r i a b l e s have b. .cn 

•'^stimat d from t i m e - s e r i e s d a t a f o r a l ] t n e f i v e commodi t i e s 

Estdmate-d e l a s t i c i t i e s a r e r e p o r t e d i n t h e t a b l e s d o t o 14) 

and a r e J i s c u s s e d i n d e t a i l i n Append ix Br. 

Here ::Q have t r i e d t o e s t i m a t e t h e e l a s t i c i t i e s 

fo r markctajDle s u r p l u s w i t h d i f f e r e n t v a r i a b l e s from the 

pane l d a e a . P o o l i n g i s done w h i l e combin ing t h e c r o s s -

s e c t i o n and t i m e - s e r i e s d a t a t o g e t h e r . 

E s t i m a t e d e q u a t i o n s w i t h r e s p e c t t o c a s h - r e q u i r e ­

m e n t s , o u t p u t and income a r e g i v e n , be lov/: 

•'..og M^^^ =1 .270338 t . 401699 l o g K R = .113565 

t ( .99648) 

Log n^ ^ - . 1 2 9 6 ? + .53002 l o g K R = .100696 

t ( .88233) 

Log riĵ j = - . 2 0 ^ 8 3 + . 22045 l o g K R ^- . 0478<:; 

t ( . 41756) 
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(v) 

IIJ 

(v) 
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Log Mp =:- 1.09559 - .35595 log K R :̂: .09459 

t (-.82832) 

Log I'l-, = .23095 + .883807" log K R n= .34571' 

t (3.21183) 

(i) Log r-̂,̂  - -3.5399*+ 2.2166" log 0̂_̂  R ---- .78473" 

t (11.03675) 

(ii) Log 14 = -.11-1255 + .994111-^ log 0^ R .-̂  .O6i50r^6 

t (30.50499) 

(iii) Log l\^^ =- -.27036 + .84251- log 0̂ ^ R =: .7:27̂ -'--

t (9.3877) 

(iv) Log r-lp = -.31434 + 1.05092- log Op R = .841948'-

t ' (13.60360) 

Log Mp ^ -2.188 25 + 1.7156 0-' log O^ R ::-_ .n064 4-' 

t (11.88945) 

(i) Log M^ = 1.56842 -r .25270 log Y R =.072407 

t (.63 2891) 

(ii) Log Vi^ = -1.20261+.32121 log Y R = .158126 

t (1.39608) 

(iii) Log l\j^ = -2.49982+.954899 log Y R = .210034 

•c (1.87 281) 

Uv) Log Mp = .148267 +.003347 log Y R = .000901 

t (.007858) 

Log Mp = -.099197+.817988* log Y R = .32429-

t (2.98857) 

'̂'alues in the parant.hcsis arc t valu.'is. 

- Significant at 5 percent level. 
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ir.iOro 0 i s p e r c a p i t a o u t p u t , Y i s por ca i ' i i ta 
' p e r c a p i t a 

incom.;, and K i s / c a s h - r o q u i r G m o n t s , S u b s c r i p t s s t a n d for 

Khoa t , r i c e , ma ize , p u l s e s and a l l f o o d - q r a i n s . j.4ain 

f e a t u r e s of t h e above e x e r c i s e s ar'i a s f o l l o \ ' s : 

(1} C o * - e f f i c i e n t of c o r r e l a t i o n i n c a s e nf c a s h i s 

s ' q n i f i c an . t s t a t i s t i c a l l y o n l y i n one oub of f i v e c a s e s , 

K l a s t i c i t y e s t i m a t e d v ; i th r e s p e c t t o c a s h i s s i c f n i f i c a n t 

o n l y i n one c a s e w h i l e i t h a s g o t p o s i t i v e s i gn f o r fovir 

c a s e s o u t of f i v e . P o s i t i v e s i g n f o r c a s h : ' l a s t i c i t 7 

i n p l i e s t J i a t \ ; i t h t h e i n c r e a s e d demand For c a s h , f a r m e r s 

s e l l a I e r n e amount of p roduce* T h i s s-erns co be cruo i n 

i ^ r e sen t s i t u a t i o n vji bh t h e p a s s a g e of t i m e , t h e r e o c c u r s 

a up^.'arO r i s e i n t h e demand f o r c a s h due t o i n f l a t i o n a r y 

t r e n d s o r due t o economic a d v a n c e m e n t . In o r d e r t o f u l f i l 

t h e i r c a j h n e e d s f a r m e r s a r e f o r c e d t o s e l l l a r g e r q u a n t i ­

t i e s of t h e i r p r o d u c e . Thus , t h e s e e m p i r i c a l r"->sults l e n d 

s u p p o r t t o t h e h ;^ 'pothes is of p o s i t i v e r e l a t i o n s h i p be tween 

m a r k e t a b l e s u r p l u s and c a s h - r e q u i r e m e n t . 

I n t h e second e x e r c i s e , we have estir-^.ated t h e t o t a l 

e l a t ^ t i c i t v of m a r k e t a b l e s u r p l u s w i t h r e s p : : c t t o o u t p u t . 

(Xn i m p o r t a n t p r o p e r t y o^ t h e c u r v e i s t h a t i t h.as t h e same 

c o n s t a n t v a l u e of e l f e s H i c i t y a t e v e r y p o i n t of - s t i m a t e d 

l i n e . "Iain f e a t u r e e o f t h e o u t p u t e l a s r - i c i t i e s a r e a s 

f o l ] o w s : 
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(i) Co-cfficic-nts of correlation anri ronrcssioij arc 

positive and highly significant. As hi(7n as S5 to 9 2 

i:':;rconc of total variations in salos of differ' nt ccnuno-

clitics arc explained by changes in output. 

(ii) OuLput elasticity is not only positivvj b̂ it it is 

<• r.atcr than unity in case of wheat, pulS'-'S and all food-

grains \.'hicli moans that marlcetable surplus rrspends mor-,. 

than eroportionatoly to changes in output. 

(iii) In case of income, coefficient of correlation is 

signif icaji t in one out of five cases. But changes in 

income accô 'int for only 11 percent of total variations in 

! [' a r 1\ e t ab' e si: rp lu s. 

(iv) Income elasticities have got the "positive sign as 

'-xpecfrd. Elasticity happens to be sicynificant in one case 

out of five. In case of rice, maize arid all food-qrains 

el-''-3tieitY is quite high and reaches near to ̂ unity '/hich 

mean.-, ̂ -h.at marketable surplus respond loss tiian propor­

tionately to changes in income, 

(v) Thus, output is more important doterm.inant of 

marketable surplus of different commoditi^^s th.an income 

so far as sales behaviour of all farmers talcen together is 

eonc-rned. Hence, income does not emerge as important 

a' t::rminant as output. it is implicit that income is 

compristjd of farm and non-farm income. A larae part of 
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tot-il incorc i s derived from othor sources than agr icul t i i ra l 

incorffr. If only farm incorao i s taken in to account then tho 

t^itaation • wil l b.j diflrcrenb. In case of data collGCtcd 

from U^'C- repor ts , wc have t r i e d to ca lcu la te the e l a s t i ­

city oC rorr'-cetable surplus i n d i r e c t l y . If one has e s t i ­

mates of income and pr ice e l a s t i c i t i e s of consumption, 

e l a s t i c i t y of marketable surplus could be derived by the 

fcllo'-7inirj f^oriroija: 

î  = - ( ^~^) n^-^r- . . . . ( 1 ) 
f ~ ^f 

We find that price elasticity from panel data is 

-.598 and it lends an empirical support to the hypothesis 

of inx/ rev rv..lationship b._t''.'cen price and marketable surplus, 

' In bivariate analysis, cash requirements and inco»"ae 

hav. not cinerged as significant determinant of sales beha­

viour of farmers. Thcrcforv., v.'c have not tried to'ostinato 

the v.lasLiciry for marketable surplus with multiple rogrc-

joion analysis. Thus , bivariate regression results lend 

support to follô '/ing hypor.h:.3is: 

(i) Cash requirements and marke-cable surplus are 

ocsitively related due to inverse relationship bctv/ecn price 

rnO mar]'i_table surplus. Inverse relationship beti/ecn tho 

ti'o is freo of thi- assumption of fixity of cash rcquirem.^nts. 
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' ( i i ) Harkotablo surplus -̂  s p o s i t i v l y end highly 

r e l a t ed -,Jith oubput/iRCorpc^. The change in both the 

va.~iablep emerges in the sane d i r ec t ion , 

T'loso r : ;sul ts arc in consonance with thv r e s u l t s 

of Pun 13b data . In -ch.- study of Sunher v i l l age , '-/c found 

pos i t ive and s ign i f i can t r e l a t ionsh ip between marlcetalDlc 

surplu,;; and output/income. In both the s tudies , output 

emerges as an Important determinant of m.arl'^etaLle surplus . 

Evon th , se r e s u l t s are s imilar to those of Tr ipathi ( 4 4 ), 

In her study, output/income are pos i t i ve ly re la ted v/ith 

m.-;rketable surplus . In both the s tudies marketable surolus 

i s a lso regressed on cash-requirements. Results arc 

s imi lar in both the s tud ie s . But t i e only s ign i f ican t 

diffv^rence betv;een the t\'c i s t ha t in h : r study, for most 

of the families cash-requirements arc found t c be negat i ­

vely ' rov;ing, while in the present study, we find tha t 

for a l l riic th i r t een famil ies , cash requirements arc 

posi t ive ly grov/ing. 
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CHAPTER-VII 

CONCLUSIOMS 

(A) Estimated regression equations of consumption for 

all food-grains from MSS data reveal these features: 

(i) Consumption curve for all food-grains is :)ositivcly 

sloped, 

(ii) Total expenditure exerts a much greater degree of 

influence than price. Positive expenditure elasti­

city happens to be larger than negative price 

elasticity which makes the consumption curve up-

v/ard sloping. 

(iii) Cross price elasticity happens to be statistically 

non-significant. However, its statistical non-

significance reveals that this variable does not 

explain much of the changes in consumption, 

(:̂-) Another feature of these results is that removal 

or other prices does not affect either the sign or 

rta-cistical significance of the price and expendi­

ture elasticities. This shows that prices of other 

gooCs arc statistically superfluous explanatory 

variable so far as consumption of food-grains is 

concerned. 
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(B) Sstimatcd equations for consumption for all the 

fivd cttmiooditifes ftom Haryana data r. veal th.̂  following 

feature St 

(i) Consumption curves for all the five conmodities 

are positively sloped. 

(ii) Income happens to be more important dctetminant of 

the shape and location of consumption curVcS* 

(iii) Ah intetesting point of these results is tftat i-Jxth 

the substitution of expenditure for income, results 

arc affected both qualitatively as uoll as quanti­

tatively in all the cases except in case of all 

food-grains. The reason for such a difference 

seems to be that in Haryana agricultural output 

docs not seem to have been inmunisod to the adverse 

v/cathor conditions as it has been in Punjab^ 

(iv) Kbove results iirply that consumption behaviour of 

farmers has not changed either qualitatively or 

quantitatively in post-green revolution period 

which is knovm as a ixsriod of high output and high 

level of dcvolopmont. There occured a positive 

gro-v/th in income and expenditure. But it appears 

to us that farmers have given duo importance to 

requirements of gro\/th. They consider food-grains 

as superior commodity. If, however, t>.oir efforts 
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at developiTiGnt of agriculture continue consistently 

for a few years, it may be possible for them to 

raise their consumption level sufficiently and 

diversify its structure adequately in future. But 

the development so far has not been sufficient to 

lift the middle and small farmers out of povotty 

trap so far as their consumption behaviour is 

concetned# 

(C) Main features (of the results) of ostimatcd 

elasticities of marketable surplus from Punjab and Hafyaha 

data are as follov/s: 

(i) SisG is not a decisive determinant of marketable 

surplus. If there is any influence of size on mar­

ketable surplus, it is not direct. It might be 

exercising its influence via income/output, 

(ii) Consumption levels of small and medium farmers 

are low, so any rise in output raises only their 

consumption rather than augmenting the sales for 

narket. So inducement or incentives in the form 

of higher prices ui'll not affect their sales beha­

viour so long Gs their pent up deu.and is not satiSf-

fied adequately, 

(iii) iheso results lend empirical support to the hypo­

thesis of positive relationship betivc>-n marketable 

surplus and output/income. 
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(iv) -.noth;,r important implication of these results is 

that if one wants to enlarge the size of marketed 

surplus cither for building buffer-stocks, or for 

meeting ever increasing urban dem.and for food-grains 

or to keep the price fluctuations within the limits 

during the periods of shortages, efforts and induce­

ments should b.' directed towards medium and largo 

fajrmers as small farmers contribute very inconse­

quential if not negligible share of total marketable 

surplus. 

(v) Output is more important determinant of marketable 

surplus of different comimodities than income so 

far as sales behaviour of all farmers taken together 

is concerned. It is implicit that income is comp­

rised of farm and non-farm income, A large pert of 

total income is derived from other sources than 

agricultural sources. Hence, incentives and inducc-

m,onts to raise output or income \7:-iatever be thoir 

form, are the means through which market arrivals 

can b: raised largely. 

(D) Main features of the calculated rate of growth of 

difrercnt variables and sign test are as follows: 

and 
(i) Output, marketable surplus/cash-requirements have 

grov/n positively for all the families. Increase in 
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output reflects highc-r income anc' higher level of 

dcvoloprriGnt. Change in output and marjcctablc 

surplus emerge in the same direction, 

(ii) Sign test applied on the rate of grov/th of cash-

requirements and marketable surplus provide .empiri­

cal support to the hypothesis of positive relation­

ship botv^een the tv/o variables. 

(iii) Positive sign for the association of output/income 

and marketable surplus lend support to the hypo­

thesis of positive relationship betv/cen dependent 

and independent variables. 
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APFEMDIX_-A 

ELASTICITY qF_ CONSUMPTION 

Empirical results derived from time series data 

are tabulated in tables II to VI. Main features of the 

estimated equations for all the five commodities are as 

follov;s: 

•̂  • Alj,_ Food-qrains : 

(i) Co-efficient of multiple correlation is 

significant statistically in eight out of thirteen cases. 

Total variations explained by these equations are as higli 

as .76 to .93. 

(ii) Consumption curves are positively sloped in 

eight out of thirteen cases. In four cases, consumption 

curve is oositive because positive income effect is larger 

than price effect; while in other four cases, it is because 

of larger and positive price effect. 

(iii) Four out of thirteen income elasticities are 

also significant statistically. Five of the thirteen price 

elasticities are significant; Besides, both income and 

price elasticities are significant only in tv/o cases. Only 

one of the two elasticities is significanti in other cases. 

(iv) Twelve income elasticities have got the positive 

sign as expected. Eight out of thirteen price elasticities 

have goc the negative sign as expected a priori. 
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(v) when expenditure is substituted for income, 

coefficients of multiple correlation are significant in 

seven out of thirteen cases. These two variables account 

for as high as 78 to 97 percent of total variation in 

consunption. 

(vi) Consumption curves are positively sloped in 

eight out of thirteen cases. 

(vii) Eleven out of thirteen expenditure elastici­

ties have got positive sign and seven price elasticities 

have got negative sign. Three expenditure elasticities 

are significant while price elasticity is significant 

statistically only in one case. 

(viii) Consumption curves are positively sloped 

in five out of eight cases because positive expenditure 

elasticities are greater than price elasticities. But in 

tv.'o cases^ the slope is positive because price effect 

Itself is positive. For the sixth family, negative price 

effect is totally sv/amped by positive income/expenditure 

effect. So, the overall slope is positive. Thus, all 

food-grains are considered as a superior comi-iiodity by 

most of the households, 

11. IJheat: 

'.•vheat constitutes the staple diet of the farmers, 

A large chunk of total food-expenditure is spent on vjheat. 
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Generally, it is considered a superior commodity by the 

farirer.':, We expect the behaviour pattern of Ilaryana 

farmers to follow the same pattern. 

(i) Coefficients of. multiple correlation are 

significant statistically in five out of thirteen cases. 

These eauations explain as high as 69 to 90 percent of 

total >/ariation in consumption of wheat, 

(ii) Ten income elasticities are positive. Seven 

out of thirteen price elasticities have got negative sign. 

Three price and four income elasticities are significant 

statistically. Only in t\;o cases, both income and price 

elasticities are significant. While, in rest of the cases, 

only one of the two elasticities is significant, 

(iii) Consumption curves happen to be positively 

sloped jn four out of thirteen cases. In two cases out 

of four, positive slope is because positive income effect • 

is larger than the price effect, while in other two cases, 

this is due to larger value of positive price elasticity, 

(iv) Expenditure as a substitute of income alters 

tne results both qualitatively as well as quantitatively 

in few cases. Coefficients of multiple correlation are 

significant in five cases. Price and expenditure account 

for 69 to 89 percent of total variation in consumption. 
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(v) Seven price elasticities have got negative 

sj 2^ <:>fici eleven expend:i ture elasticities have got positive 

sign. 6zl ^ one expenditure and one price cla'' ticity is 

nanificart statisticcj ly. So in case of expenditure, 

signifT :;ant ̂ r̂ice and income elasticities naopen^to be 

non'2-signif Leant. 

(vi) Consur-'ption curves happen to be positively 

sloped ixi seven out of thirteen cases. In four cases, 

this ,s] ope is because of larger positive price effect, 

while in other cases, this is due to larger and positive 

expenditure effect. In tv/o cases, negative price effect 

is totally s\/amped by positive expenditure effect. So 

v;heat is considered a superior comrr.odityby farraers. 

i n . Rice :, 

w'heat constitures the staple diet of the farmers, 

wnile rice is consumed once in a v/hile. Rice is generally 

considered as a commercial crop. So it is expected that 

consurapcion behaviour of farmers will be different from 

Tchat r-̂ latcd to other cereals, etc, 

(i) Co-efficients of multiple correlation are 

significent m five out of thirteen cases. In case of 

rice, total variation explained by these variables are 

as higa as 34 to 93 percent. 
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(ii) Income elasticity has got positive sign in 

seven cases. Eight out of thirteen price elasticities 

are negative. Income elasticity is significant statisti­

cally in four cases, while price elasticity is signifi­

cant only in two cases. 

(iii) Consumption curves are positively sloped in 

five cases. This slope occurs due to positive and larger 

income effect in four cases while in one case it is 

because of larger price effect. Thus, rice is considered 

as a superior commodity by the farmers. 

(,iv) With the substitution of expenditure for 

income, coefficients of multiple correlation are signi­

ficant statistically in three cases. Two variables account 

for as high as 7<̂  to 90 percent of total variation in 

consumpt,ion of rice, 

(v) Ten expenditure elasticities have got positive 

sign as expected. As on a priori reasoning, price elasti­

city has got negative sign in nine cases. Only one expen­

diture and one price elasticity is significant statisti­

cally. Results arc affected both gualitatively as well 

as Quantitatively v/ith the substitution of expenditure 

for incoiTie. 

(.vi) Consumption curves are positively sloped in 

seven ouc of thirteen cases. In four cases, positive slope 

is because of larger and positive expenditure effect. 
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•while in other cases, this slope is due to larger and 

positive i.rice effect which is strengthened by positive 

expei-di til re effect. So thxs commodity is treated as a 

superior commodity. 

IV. Ilaizc : 

Hain features of the empirical results in case of 

maize are as follov/s: 

(i) Coefficients of multiple correlation arc 

significant statistically in three out of eleven cases. 

As large as 77 to 94 percent of total variationj are 

explained by these tv/o variables. 

(ii) Eight income elasticities have got positive 

sign :;hile throe price elasticities have got negative sign. 

Positive sign of price elasticity implies that v;ith the 

increase m price, people consume more of that commodity. 

Generally, it is in case of superior commodities. Tv;o 

wrice and one income elasticity are found to be statisti­

cally significant. 

(iii) Consumption curves are positively sloped in 

six cases out of eleven. In three cases, it is because 

of higher and positive income effect, vrhilc in other three 

cases, it is due to higher and positive price effect. 
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(iv) "/ith the rGplacoment of inconc by cxpc.iditurc, 

results are affected both qualitatively as well as quanti­

tatively. Coefficients of multiple correlation are found 

to bo siqniricant in six out of eleven cases. They account 

for 8 2 to 96 percent of total variation in consumption of 

meize, 

(v) Nine out of eleven expenditure elasticities 

are positive as expected. Three nrice clasticibies are 

negative. Four price and three expenditure elasticities 

arc significant statistically. 

(vi) Slope of consumption curve is positive in six 

out of eleven cases. In all the cases, positive slope is 

because of larger and positive expenditure effect. So, 

maize is considered as a superior good, 

(vii) Expenditure happens to be more decisive 

determinant than prices in case of maize. Even it happens 

to be becter explanatory variable than income, 

V, Pulses: 

I-lain features of empirical results of pulses are 

as follov7s: 

(i) Coefficients of multiple correlation are 

found to be significant statistically in seven out of 

thirteen cases. As high as 76 to 92 percent of total 

variation are explained by these two variables. 
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(ii) Nine income elasticities have got positive, 

si'-jn as expected. Nine poice elasticities have got nega­

tive sign. Income and price elasticities are found to bo 

si gnif ica'-it statistically in three and t.\ro cases respec­

tive lv» 

(iii) Consumption curves are positively sloped in 

five cases* In three cases, slope is due to larger and 

positive incoire effect and in other two cases, this slope 

occurs because of jxDsitive and larger price effect* 

(iv) If WG substitute income by expenditure, 

coof'J-Cients ofc correlation are significant statistically 

in sxi: out of thirteen cases. Total variation orplained 

by these variables are as high as 79 to 95 percent. 

(v) Eleven exoenditure elasticities have got 

positive sign as expected and eight price elasticities 

have got negative sign as expected as a priori. Three 

price and tv;o expenditure elasticities are significant 

statistically, 

(vi) Consumption curves are positively sloped in 

nine out of thirteen cases. In six out of nine cases, this 

slope occurs due to larger positive expenditure effect, 

./hile in other three cases, this is because of lajrger and 

positive price effect. Thus, pulses are treated as superior 

commodity. These results are affected both qv-'alitatively 

and quantitatively when expenditure is substirxitcd for income. 
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APPERDIX^'-B 

ELASTICITY OF iMARKETABLE SURPLUS 

E l a s t i c i t i e s e s t i m a t e d from t i m e - s e r i e s d a t a f o r 

each f a m i l y s e p a r a t e l y f o r e a c h commodity a r e g i v e n i n 

Ta t t l e s (10 t o 14) . 

1 . A l l F o o d - g r a i n s ; 

B i v a r i a t c r e g r e s s i o n a n a l y s i s h a s been a d o p t e a i n 

o r d e r t o e s t i m a t e e l a s t i c i t i e s of m a r k e t a b l e s u r p l u s w i t h 

r e s p e c t t o o u t p u t , income and c a s h - r e q u i r e m e n t s . T a b l e ( l O ) 

c o n t a i n s t h e r e s u l t s of a l l f o o d - g r a i n s and t h i s r e v e a l s 

t h e f o l l o w i n g f e a t u r e s : 

(A) O u t p u t : 

(i) Coefficients of correlation betv/eon marketable 

surplus and output arc significant statistically in ten 

out of thirteen cases. As high as 58 to 99 percent of 

total variation in marketable surplus are explained by 

changes in output. 

(ii) Coefficient of regression is significant 

statistically in ten out of thirteen cases. In most of the 

cases elasticity is more than unity which means that vrith 

a change in output, there occurs a more than propprtionatc 

change in marketable surplus. 
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(B) Income 

(i) Coefficients of correlation betv7ccn marketable 

surplus and income arc significant statistically in two 

out of thirteen cases only. Changes in income explain as 

high as 84 to 87 percent of total variation in sales beha­

viour of all food-grains. 

(ii) Similarly, regression coefficients are also 

significant statistically only in two cases. But elasti­

city in most of the cascS is loss than unity. These 

results provide empirical support to the hypothesis of 

positive relationship between output/income and marketable 

surplus. Output happens to bo an important determinant 

of sales behaviour of farmers than income. 

(C) Cash-requirements; 

(i) Coefficients of correlation bctv/ecn marketable 

surplus and cash-requirements are significant statistically 

in two cases. As high as 80 percent of total variation 

are explained with the change in cash-requirements, 

(ii) Elasticity estimated with respect to cash-

requirencnts has got positive sign for nine cases as 

cxpccti-̂ d. Thus, these results lend qualitative support 

to the hypothesis of positive relationship between cash-

requirements and marketable surplus. 
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I I . VJhoat 

Estimated c l a s t i c i t i o s arc reported in Table (11), 

This tab le reveals the main fea tu res : 

(A) Output; 
• 

(i) Coefficients of correlation betv/een marke­

table surplus of wheat and output are significant statis­

tically in all the thirteen cases. Output accounts for as 

high as 58 to 90 percent of total variation in the sales 

cf wheat, 

(ii) Coefficients of regression attached to output 

have got positive sign for all the thirteen cases, and are 

statistically significant. 

(B) Income 

(i) Coefficient of correlation botv/oon marke­

table surplus and income is significant statistically only 

in one case. Changes in income explain as high as 85 

percent of total variation in the sales behaviour of wheat, 

(ii) Coefficient of regression is significant 

only in one case. Eight out of thirteen income elasti­

cities havc> got positive sign. Thus, output emerges as 

a more important determinant of marketable surplus. 
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(c) Cash-rcquircmGnts 

(i) Coefficients of corrGlation between mar­

ketable surplus and cash-requirements are significant 

statistically only in two cases. Cash-requirements 

explain as high as 77 to 80 percent of total variation 

in marketable surplus. 

(ii) Cash-elasticities are significant only in 

two cases. Eight cash-elasticities have got positive 

sign. Positive sign to cash elasticity implies that with 

the increase in the demand of cash, marketable surplus 

also tends to rise. Thus, those empirical results lend 

qualitative support to the hypothesis of positive rela­

tionship between marketable 'surplus and cash-requirements, 

III. Rice: 

Table (12) contains the estimated elasticities 

of marketable surplus with respect to different vari­

ables. These results revea^l: 

(A) Output; 

(i) Coefficients of correlation botajoen marke­

table surplus and output are significant statistically 

for all the cases. Changes in output of rice explain 

as high as 75 to 99 percent of total variation in 

marketable surplus. 
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(ii) All regression parameters attached to output 

hav^' got positive sign as expected and all are highly 

significant statistically. 

(B) Income 

(i) Coefficients of correlation between market­

able surplus and income are significant in only three out 

of eleven cases. Income explains as high as 89 percent 

of total variation in marketable surplus, 

(ii) Regression parameters are significant only 

in three cases and are positive in ten out of eleven cases, 

Their value in most of the cases is near to unity or flnorc 

than unity. But non-significance of the estimated para­

meter makes output a more important determinant of 

marketable surplus than income, 

(C) Cash-requirements; 

(i) Coefficients of correlation between market­

able surplus and cash arc significant only in two cases 

out of cloven. Changes in cash-requirements account for 

as high as 74 percent of total variation. 

(ii) Regression parameter attached to cash are 

significant only in three cases. These parameters are 

positive in seven cases as expected on a priori. Empirical 
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results provide qualitative support to the hypothesis 

of positive relationship between marketable surplus and 

cash, 

IV Maize 

Table (13) reveals the main features of estimated 

elasticities with respect to different variables, 

(A) Output; 

(i) Seven out of eight coofficionts of corre­

lation are significant statistically. These explain as 

high as 99 percent of total variation in marketable 

surplus of maize. 

(ii) All the regression parameters attached to 

output are highly significant statistically and are more 

than unity in most of the cases which implies that mar­

ketable surplus responds more than proportionately to 

changes in output. 

(B) Income 

(i) None of the coefficient of correlation is 

found to be significant statistically. Eight income 

elasticities are positive as expected. Thus, those 
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provide qualitative support to the hypothesis of positive 

relationship between mQr]cotablG surplus. Hence, income 

does not emerge at all significant determinant in case 

of maize, 

(C) Cash-requirements °. 

(i) Coefficient of correlation between marke-

table surplus and cash-rc-quircmcnts is significant only 

in one case. This explains 76 percent of total variation 

in marketable surplus. 

(ii) Six cash-elasticities have got positive 

sign. Positive sign with non-significance of the para­

meter only provide qualitative support to the hypothesis 

of positive association between marketable surplus and 

cash-requirements. 

V. Pulses 

Table (14) containing the empirical results of 

pulses reveals: 

(A) Output 

(i) Coefficients of correlation are significant 

statistically in all the eleven cases. They account for 

as high as 83 to 99 percent of total variation in marke­

table surplus of pulses. 
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(ii) Elasticities attached to output arc signi­

ficant in all the cases. Output elasticities have got 

positive sign .as expected in all the cases. Elasticity 

is more than unity in few cases. It implies that markc-

tat)lo surplus is more responsive to output that any other 

explanatory variable, 

(B) Income 

(i) Coefficient of correlation between marketable 

surplus and income and regression parameter attached to 

income arc significant statistically only in two cases. 

The values of coefficient of correlation explain as high 

as 83 to 86 percent of total variation in market arrivals 

of pulses. 

(ii) Seven out of thirteen income elasticities 

are positive. But '^^^ to non-significance in most of the 

cases, income docs not emerge as a significant determi­

nant of mar]cet.ablc surplus. 

(C) C a s h - r e q u i r e m e n t s : 

(i) Coefficient of correlation is significant 

only in two cases. Cash account for 75 percent of total 

variation in marketable surplus. 
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(ii) In most of the cases, parameters attached 

to cash have got negative sign. Thus, output onerges 

as the most important determinant of the marketable 

surplus. 

Output alone accounts for the large variation in 

marketable surplus. Hence, for all the cases, output is 

more important determinant of the sales behaviour of 

farmers than income or cash-requirements. The plausible 

reason seems to be that income of the farmers is derived 

from various sources and a large part of it is derived 

from the sources other than farm cultivation. As 

agriculture does not provide them adequate base for 

income, so they depend on the subsidiary sources of 

income. If only farm income is considered, then it may 

emerge as a perfect substitute of output for the determi­

nation of marketable surplus. 
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TABLE-I 

SIZE OP HOLDINGS AND INCOME OF 
SAFiPLED FAMILIES 

D i s t r i c t 

Amb^la 
li 

*l 

Karnal 
II 

It 

11 

Rohtak 
II 

It 

II 

H i s s a r 

Gurgaon 

Br , 

1, 

2t 

3 , 

4 , 

5 . 

6 , 

7 . 

8 . 

9 . 

10, 

1 1 , 

12 , 

1 3 , 

5'amily 

Khera 

Sar%jah I I 
Su la r 

Hathwala I I 
Jamba I I 
Mohna I 
Kandcla 

Bidhlan I 
Bighan I 

Kheri Meham 

Raipur I 

Bha t tu -Ka lan - I 

Badah I 

Average 
pize gf 
Hbldihg 

( h e c t a r e s ) 

11,27 
5*32 

5*95 

5.53 

7.10 
3»81 

5.36 

5.01 
4 .88 

4.09 

1.95 

6.85 

10.37 

Average t 'er 
Capi ta 
Inadnxj 

Rs | 

143G»09 
846431 
760^95 

903.95 

1666.63 
950.70 

1072.95 

1469.05 

1319,71 

1307,63 
634.08 

1791.25 

718,75 
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TABLE-7 
- 1 4 2 

OutM' 
S i z e g r o u p 

• 

1-5 
h e c t a r e 

5"-10 
h e c t a r e 

1 0 - 2 0 

2 0 - 6 0 

TOTAL 

1-5 
h e c t a r e 
5 - 1 0 
h e c t a r e 

1 0 - 2 0 

2 0 - 6 0 

TOTAL 

G^^a T^flugseJ-aiiijL. -

Income p e r 
h o u s e h o l d 

(rs) 

697 4.-^2 

136/.'2.85 

1 9 9 8 6 . 1 1 

5 0 7 8 1 . 7 5 

17191 .39 

6 9 7 0 . 4 2 

13642 .85 

1 9 9 8 6 . 1 1 

50781 .75 

17191 .39 

SixJJ^ix^ f ev. 

O u t p u t p e r M a r k e t a b l e 
h o u s e h o l d s u r p l u s 

p e r h o u s e -
holdo 

4 1 . 0 0 

7 6 . 9 1 

121 .97 

243 .4 3 

94 .96 

4 6 . 8 1 

7 9 . 9 1 

139 .78 

3 2 2 . 2 5 

108 .26 

\Vheat 

2 9 . 1 4 

5 3 . 2 9 

9 7 . 8 1 

1 9 7 . 8 1 

7 4 . 1 9 

P a d d y 

4 0 . 1 6 

7 5 . 4 9 

1 3 3 . 1 6 

3 1 6 . 4 4 

1 0 4 . 7 1 

-Wi U/D*.-tvx) ( d • 

P r o p o r t i o n 
o f s a l e s t o 
o u t p u t 

71% 

7 5 . 7 9 % 

8 0 . 1 9 % 

8 1 . 5 9 % 

7 8 . 1 3 % 

8 5 . 7 9 % 

91. 11% 

9 5 . 2 6 % 

9 8 . 1 9 7 % 

9 6 . 7 2% 

A l l F o o d - q r a i n s 

1-5 
h e c t a r e 

5 - 1 0 
h e c t a r e 

1 0 - 2 0 

20 ' -60 

TOTAL 

697 4 . 4 2 

1 3 6 4 2 . 8 5 

1 9 9 8 6 . 1 1 

5 0 7 8 1 . 7 5 

1 7 1 9 1 . 3 9 

8 1 . 1 2 

1 5 5 . 0 2 

2 6 6 . 1 9 

5 8 0 , 1 9 

- 2 0 5 . 5 3 

6 7 . 2 6 

1 3 5 . 1 1 

2 2 9 . 9 7 

5 2 7 . 4 4 

1 9 7 . 9 7 

8 2 . 1 9 % 

8 7 . l6?/o 

8 6 . 3 9 % 

9 0 . 9 1 % 

9 6 . 3 2% 

file:///Vheat
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'ABLE--8 

REGRiISSION AND CORRELATION C O E F F I C I E N T S OF 
OUTPUT, I N C 0 ^ E , S I ' i E C'" HOLDING AND IIARICE-
TADLE SURPLUS 

Group 

1. 

2. 

3. 

4. 

IntGrcept 

-,1784 

-,1769 

-.0882 

-.0787 

Wheat 
Output 

1.015 

1.0269 

.9965 -

.9921 -

Pacirly 

Output 

Intercept 

.0135'^ .8987 

.04 27 .9 264 

-.06157 1.0377 

-.01740 1„0049 

Wheat 

Inc 

Intercept 

-2.1344 

2.C63 

2,808 2 

3.449 

ome 

.918 

.4932 

.5710 

.1353 

P a d d v 

W h c a t 

M 

P a d d y 

M 

1 . 

2. 

3. 

4. 

2,6312 

2,7947 

2,7091 

3.0895 

Income 

.5658 

„5053 

.5956 

.3453 

.02009 

1,04 25 

,7b168 

2 .63'-. 9 

7, and Size — and Size 
w U 

.28902 ,5667 .25746 

••-.08128 -,9147 .01288 

.27144 -1.2165 .43076 

-.63203 -3,5166 2.4998 
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TABLE-9 

RELATIVE SHARE OF DIFFERENT GROUPS 

Size Group 

(I) 1-5 Hectare 

(a) i_2 Hectare 

(b) 2-3 

(c) 3-5 

(11)5-10 

(lII)lO-20 

(lV)20-60 

Wheat 

Relative 
Share in 
Sales 

10.946 

0*44 

2.36 

8.19 

28.99 

30.85 

29.20 

Relative 
share in 
Output 

12.46 

0.51 

2.87 

9.08 

29.93 

29.68 

27.91 

PaddY. 

Relative 
share in 
Sales 

10.58 

0,550 

4.005 

6.025 

27.16 

28.697 

33.556 

Relative 
share in 
Output 

11.323 

0.62 

4.217 

6.486 

27.42 

28.68 

32.56 
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O -j; Ĥ * ro * ' ^ * 

T-i CM 
r - CM 

• ro 
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