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This paper reports some simple but significant empirical marketable surplus relations for a single subsis
tence crop estimated from available Indian cross-section data, and discusses their implications. 

The overall policy implication of the analysis is that it is best for Governments to concentrate on inducing 
increase in farm output without any special discrimination in favour of small or large frams. 

The nature of the marketable surplus function is such, in most areas, that the usual arguments for discrimi
nation in favour of large farms do not hold. 

Even with the farm structure remaining what it is, output increases mill lead to more than Proprotionate 
increases in marketable surplus without a discriminatory or coercive policy. 

[The author is grateful to A C Harberger and T N Srinivasan who made very helpful comments on an 
earlier draft of this paper.] 

IN the experiments reported here 
only data collected already by dif

ferent: agencies have been used, 
"Marketable surplus" and "marketed 
surplus" (or "market surplus" or 
"sales") have not been distinguished 
in this paper. A l l disposals other than 
family consumption are treated as 
the marketable surplus. Disposals 
other than consumption and actual 
sale e g retentions for seeds, gifts and 
payments in k ind , are important. But 
they cannot be analysed separately, for, 
in the first place, they have not been 
consistently recorded in the data 
available: and, secondly, it is reason
able to suppose that the quantity not 
retained for consumption but disposed 
of in k ind is 'marketable' and is being 
increasingly 'marketed' as the econo
my gets progressively monetised. 

The data required for time series 
analyses of marketable surplus relations 
are not yet available. While in time 
series analysis interest is focussed on 
the response of the marketed supply 
to price movements, the object of 
cross-section analysis is to identify, 
and measure the effect of, the other 
factors which determine how much of 
the output of a subsistence crop w i l l 
be taken to the market by different 
peasant families in a poor, partially 
monetised economy. 

II 
The Empirical Functions 

A number of experiments wi th data 
relating to villages in different regions 
of India and the main subsistence crop 
(wheat or rice), revealed that in most 
cases there exists a strong linear, and 
in some cases a strong non-linear, re
lation between the quantity produced 

and the quantity sold by different 
peasant families. 

The linear relation may be written 
simply as: 
(1) M = a + bQ 
where Q denotes the total quantity 
produced and M the marketable sur
plus. We may describe this relation 
(or its non-linear counterparts)- as 
the marketable surplus function. 

Table 1 shows the coefficients of 
this equation estimated from data re
lating to twenty-three samples from 
villages in eight Indian states. Twelve 
of the samples cover all the families 
growing the subsistence crop in a v i l 
lage. Two are random samples of far
mers drawn from randomly chosen 
villages in development blocks. Four 
are samples drawn purposively so as 
to include "big" as well as "medium" 
and "small" farmers coming to sell 
in grain markets. The remaining five 
(PB) are also purposive samples con
sisting of a cross-section of peasant 
families in the Punjab State whose 
production, sales, and consumption 
are recorded annually in the Farm Ac-
counts and Family Budgets published 
by the Board of Economic Inquiry, 
Punjab. The Punjab board samples 
include one to three farm families 
selected from every district of the 
State. The farms are selected by the 
Board so as to represent the varying 
conditions in different regions of the 
Punjab in respect of farm size, irriga
tion and the cropping pattern. 

The Madras, Andhra and Orissa 
equations and one of the Maharashtra 
equations relate to rice and the rest 
to wheat as they are the main staple 
food crops of these regions. 

The results presented in Table 1 
show that there is a high correlation 
between sales and output. The regres
sion coefficients are highly significant 
in all cases. 

A l l the (linear) equations have ne
gative intercepts. Column 9 of the 
Table shows the minimum subsistence 
output where market sales begin. Be
low this output the peasants apparent
ly do not have enough to feed their 
families and might even be purchas
ing grain for consumption. 

I I I 
Implications of the Function 

The Linear Cases 

The marketable surplus function 
turns out to be linear'1 in the case of 
a majority of the samples analysed. 
The linearity of this relation has im
portant implications. It implies that 
in the areas covered by these samples 
the marginal propensity to sell out of 
the output of a subsistence crop is 
constant over a wide range of out
put above the minimum subsistence 
output.-

The average propensity to sell or 
the sale ratio (M/Q), on the other 
hand, increases as output increases, 
above the minimum subsistence output, 
but at a decreasing rate. And the 
elasticity of sales wi th respect to out-
put is positive and high; it ranges in 
most cases between 1 and 5 at low 
output levels, e g, 10. 25 or 60 mds. 
(above the minimum output); and 
decreases as output increases, femain-
ing greater than unity at high output 
levels e. g, 200, 500 or 1000 mds. (See 
Table 2). 

In a linearity zone the aggregate 
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Table 1 : Marketable Surplus Functions for Wheat and Rice—Some Indian Villages 
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a W-Wheat; R-Rice (cleaned rice in the Orissa sample and paddy in other samples). 
b P-Purposive Samples ; OCensus; and S-Random Sample. 
c Maund is an Indian measure of weight equivalent to 82 2/7 lbs. 
Sources : See Appendix at the end. 

marketable surplus of the zone repre
sented by a sample can be easily pre
dicted f rom a knowledge of the co-

efficients of the linear equation, a and 
A 

b, the number of farm families grow-
ing and selling the subsistence crop, 
and the aggregate output of the zone. 
For 

where N is the number of farm 
families 

The elasticity (E) of the aggregate 

surplus w i t h respect to 
aggregate output equals 

the marginal propensity to sell divided 
by the aggregate average propensity to 
sell or the sale ratio : 

This is evidently independent of the 
number of farm families. For the sam
ples analysed the estimated elasticities 
of the aggregate surplus are tabulated 
in Table 3. They range from 1.04 to 
1.60 in most cases. 

These findings should weaken the 
widely held belief that output increases 
on relatively small farms are always 
l ikely to be swallowed up in consump
t ion whereas those on large farms are 
l ikely to flow into the market. The 
t ru th seems to be that in many areas 
the small as well as the large producers 
producing more than a minimum out
put4 sell (consume) the same additional 
quanti ty out of every additional un i t of 
output. Thus, in an important sense, 
the market supply behaviour of small 
and large farmers is similar in these 
areas. 

Wherever the marginal propensity to 
sell (or consume) is indifferent to out

put size, it follows that the usual dis
cussions about changes in the farm 
size structure having a favourable or 
unfavourable effect on the marketable 
surplus of a subsistence crop have a 
lean empirical basis. There may be im
portant reasons for altering the farm 
size structure. But in areas of constant 
sale propensity the necessity of increas
ing the marketable surplus need not be 
one of them. 

Another policy implication of a linear 
marketable surplus function is that if 
governments concentrate on, and suc
ceed in , stabilising and increasing out
put, peasants who sell any output at 
all would naturally and voluntarily i n 
crease their sales in at least the same 
proportion as output, for the output 
elasticity of sales exceeds unity. Unless, 
therefore, a government wishes to ex
tract from the additional output a pro
portion far greater than the proportion 
by which output itself increases, there 
is no need for administrative measures 
to induce or force peasants to sell 
grain. It is sufficient, in linearity 
zones, to increase output; the market
able surplus w i l l automatically increase 
correspondingly. 

I V 
The Non-Linear Cases 

A i l the 23 samples were tested for 
deviation from linearity. In the case of 
10 samples the deviation from linearity 
turned out to be significant and quadra
tic equations were estimated. 

(4)  

These are shown in Table 4. 

In 4 of these 10 equations, the Q2 

term is not significant. (PB-51\ M D - C , 
MP-NT and M H - K ( W ) ' ) , But in the 
other 6 cases (P-S', U P - H ' , MP-Ba',o', 
M H - K ( R ) ' , and AP-K ' ) Q2 is significant, 
and there is a noticeable increase in the 

explained variance due to the addition 
of the Q- term. 

It is evidently important to inquire 
whether any special features characte
rise these six villages (samples). 

The Hapur Sample (UP-H) is not a 
village sample, and neither income nor 
acreage data are available for i t . But 
it turns out that four of the other non
linear village samples are characterised 
by very low mean income or mean hold
ing or mean output of the subsistence 
crop. Thus Bawariakalan village (MP-
Ba) has the lowest mean income of all 
samples and the th i rd lowest mean out
put. (See Table 5). The Orissa village 
(O) has the second lowest mean hold
ing size. The Kasbesukene rice ( M H - K 
R ) ) sample has the lowest output 

mean. The Sochania (P-S) sample has 
the fifth lowest, mean holding size. In 
the case of 3 of these samples (MP-Ba, 
O and M H — K ( R ) the variance of acre
age or output is also very low. Kumuda-
valli village (AP-K) is peculiar in hav
ing the lowest mean holding but the 
highest mean income. 

These facts seem to suggest that very 
poor villages wi th very low dispersion 
of income (or output or holding-size) 
are more l ikely to be characterised by 
a non-linear marketable surplus func
tion than other villages. In a general 
atmosphere of extreme poverty the 
marginal sale propensity of those few 
who produce more than the rest is 
l ikely to be greater than that of the 
rest. 

On the other hand, the sample AP-K 
and to some extent the sample M H - K 
(R) suggest that relatively very ' r ich ' 
villages are also l ikely to have a non
linear marketable surplus function. 
After a certain level of income has been 
reached the cultivation of the subsist
ence crop becomes highly commercial 
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and the marginal propensity to sell 
rises w i th output. 

In other words we ought to hypothe
size that the general marketable surplus 
function is likely to have the form 
shown in Figure 1. 

In the non-linear zones, of course, 
the prediction of the aggregate mar
ketable surplus of a subsistence crop 
would require the knowledge of the 
output-size-distribution of farm families 
as well as the total output and the 
marginal propensity to sell at different 
levels of output. 

And in such zones the increase in 
the marketable surplus brought about 
by a given increase in output would 
depend critically on the distribution 
of the output-increase between farms 
in different output size classes. A 
given (absolute) output-increase would 
be accompanied by a greater surplus-
increase if the former is mainly con
centrated in larger farms. (See Table 
6). 

The policy implication is that in 
non-linear zones, in order to maximise 
the increase in the marketable surplus 
output growth should be fostered most 
in relatively large farms. Where the 

non-linear zones are extremely poor, 
this is a very unpleasant implication. 

Also, in such zones, an alteration of 
the farm size structure can, by itself, 
increase the marketable surplus out of 
a given output. Thus possibility, how
ever, rests on the assumption that the 
density of consumer units in different 
size groups does not alter with an 
alteration of the farm size structure. 

The number of consumer units de
pendent on the given total output must 
fall for the surplus out of that output 

Table 2 : Output Elasticity of Marketable Surplus 

to increase following a change in the 
farm size structure. But this is a big 
assumption to make in dense areas.5 

V 
Other Hypotheses 

So far we have specified the output 
of the subsistence crop (0 ) as the only 
variable explaining the cross-section 
variations of marketable surplus. But 
other alternative explanatory variables 
can be and have been proposed. The 
two important ones are income and 
acreage. Therefore, experiments were 
made to see how they compare wi th 
output as explanatory variables. 

As for income (Y), the simple speci
fication 

(5) Log M = 1 + m Log Y + n Log F 
where F is family size explained a much 
smaller part of the variance of M than 
the relation M = f(Q). (See columns 
2 and 3 of Table 7). But if the market
able surplus is estimated from income 
indirectly, we get much better results. 
We may hypothesize that the critical, 
magnitude that is first determined by 
the peasant is the quantity to be re
tained for home consumption. This 
quantity (C) may be specified, as 
usual in demand analysis, as a func
tion of income and the family size. 

(6) Log C = p - f q Log Y H- r Log F 

The consumption so estimated may 
be deducted from the total output of 
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each family to arrive at the estimated 
marketable surplus. Thus: 

A A 
(7) M = Q — C 

A A A 
= Q —- (p + q Log Y + r Log F) 

The accuracy of the prediction of the 
surplus by this method can be measured 
by the coefficient of determination be
tween the predicted and actual sales. 
This coefficient is given in column 4 of 
Table 7. 

If we compare r2s in columns 2 and 
4 of Table 7 we find that in the case of 
5 Punjab samples income turns out to 
be a better predictor of sales than out
put. But in all other samples r2 A is 

MM 
equal to or slightly less than r2

 MQ 

We may, therefore, conclude that in
come and output are almost equally 
good predictors of sales. Output, how
ever, may st i l l be regarded as a some
what superior predictor, not only be
cause it explains a larger part of the 

Table 5 Ranks of the Means and Variances of Income, Output and H o l d 
ing Size in Non-Linear Samples (Wi th Significant Q2-) 

Y is income 
Q is the output of the subsistence crop 
AT is the total acreage cultivated 
a — Total number of samples — 16 
b — Total number of samples - 23 
c — Total number of samples — 18 

Table 4 : Marketable Surplus (Quadratic) Functions 
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variance of sales In a majority of cases, 
but also because we cannot predict 
sales from income without knowing out-
put, whereas we can predict sales from 
output without having to estimate total 
income. 

As regards the use of acreage as a 
predictor of sales there are two choices. 
The acreage devoted to the subsistence 
crop itself can be considered as a proxy 
for the output of the crop. It is 
evidently a bad proxy for the yield per 
acre varies widely as between farms. 
That is why r2 MA. where A is the 
acreage in wheat or rice, shown in 
column 5 of Table 7, is in al l cases 
much less than r2 M Q . 

The total area cultivated by a farmer 
or the size of the holding can similarly 
be treated as a proxy for total income. 
But it is obvious, again, that it is a bad 
proxy. Though income and the size of 
the holding should be positively cor
related, the relationship depends also 
on the quantity and quality of all the 
inputs other than land. Sti l l , since at
tempts to correlate the marketable sur
plus wi th the size of the holding are 

very popular in the literature on mar
ketable surplus, the coefficients of 
determination between the two 
(r2 MAT,where A T i s total acreage) were 
also estimated. (See column 6 of 
Table 7). I t w i l l be seen that the size 
of the, holding turns out to be the 

predictor of the marketable surplus. 

VI 
Summary and Conclusions 

On the whole, then, it is clear that 
by far the best predictor of the market
able surplus is the output of the sub-

Table 6: Marginal Propensity to Sell at Different Output Levels in Non-
Linear Cases 

* It may be recalled that the Q- term is not significant in these equations. 
Hence the increase in dM at high output levels is not as large in the 

dQ 
case of three of these equations as in the case of others. 

Table 7 : Coefficients of Determination between Actual Marketable Surplus and Marketable Surplus Predicted from Output, Income 
and Acreage 

* In these cases, gross income was used instead of net income for want of data. 
** In these cases, the area has not been standardised for want of information. In all other samples, the area is in standard unirri* 

gated acres. 2 
*** R is R2 adjusted for degrees of freedom, 
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sistence crop itself. Income is a good 
second best predictor, provided output 
is also known. Acreage, specially the 
size of the total holding, is the most 
unsatisfactory predictor of marketable 
surplus. 

In most areas the sales-output rela
t ion (which we designate as the market
able surplus function) is linear. In 
very poor, and very rich, areas it is 
likely to be non-linear. 

Where it is linear, the aggregate sur
plus can be predicted from the aggre
gate output, if the number of families 
is known and the marginal propensity 
to sales is estimated from a represent
ative sample. A change in the farm 
structure wi l l not increase the market
able surplus. And since the elasticity 
of sales with respect to output, above 
the minimum subsistence output, is 
greater than unity, any increase in out
put is likely to be accompanied by a 
more than proportionate increase in the 
marketable surplus.0 

Where the marketable surplus func
tion is non-linear, the aggregate surplus 
can be predicted only if the total out
put, the output size-distribution of 
families and the parameters of the non
linear relation are known. A change 
in the farm size structure in favour of 
larger farms can increase the marketable 
surplus provided that it is accompanied 
by a corresponding reduction in the 
number of consumer units dependent on 
the total output. An increase in out
put wi l l lead to larger proportionate in 
creases in the marketable surplus, the 
more the increase in output is concen
trated on large farms. But since most 
of the non-Hnear areas are likely to be 
very poor, such a policy would be high
ly regressive. 

The overall policy implication of 
the analysis is that it is best for gov
ernments to concentrate on inducing 
increases in farm output without any 
special discrimination in favour of small 
or large farms. The nature of the 
marketable surplus function is such, in 
most areas, that the usual arguments 
for discrimination in favour of large 
farms do not hold. Even with the farm 
size structure remaining what it ist out
put increases w i l l lead to more than 
proportionate increases in marketable 
surplus without a discriminatory or 
coercive policy. 

Appendix 
Sources of Data 

Punjab and Utlar Pradesh: 
Agro-Economic Research Centre, 

University of Delhi, Delhi. 

Madras: 

"Report on an Enquiry into the Face 
and Pattern of Market Arrivals of 
Foodgrains 1958-59", issued by the 
Economic and Statistical Adviser, M i n i 
stry of Food and Agriculture, Govt of 
India, New Delhi. 

Madhya Pradesh (Betul) and Delhi: 
Directorate of Marketing and Inspec

tion, Nagpur. 

Madhya Pradesh: 

Agro-Economic Research Centre, 
Gwalior. 

Orissa: 

Department ^i Rural Economics and 
Sociology, Utkal University, Bhubane-
shwar. 

Maharashtra: 

Gokhale Institute of Politics & Eco
nomics, Poona. 

Andhra Pradesh: 

Agro-Economic Research Centre, 
University of Madras, Madras. 

Notes 
1 For a discussion of this, see Raj 

Krishna, "A Note on the Elasticity 
of the Marketable Surplus," Indian 
Journal of Agricultural Economics, 
July-September, 1962. 

- See Section IV . 

;( In the sense that the deviation from 
linearity was found to be non-signi
ficant. See section I V . 

4 The proportion of farmers producing 
less than the minimum subsistence 
output varied widely from 5 to 46 
per cent in the various samples. The 
implicit minimum per capita con
sumption also varies widely as be
tween different regions due to differ
ences in grain yields, food habits and 
family size. 

We may note here that family size 
has not been sepecifed as an ex
planatory variable in the market
able surplus functions because ex
periments revealed that if it is 
specified as a variable in addition 
to output it turns out to be non
significant in most cases. The rea
son for this seems to be that in 
the economics of subsistence farm
ing, the peasants determine the size 
of the output (or, rather the acre
age, assuming normally expected 
yields) of the subsistence crop i t
self keeping their family needs in 
view. The output variable itself 
reflects family size. 

6 It is also implied, of course, that 
a decrease in output is likely to be 
accompanied by a more than pro
portionate decrease in the market
able surplus. 

Marketed Surplus 

"The marketed surplus shows a 
positive response to production and 
confirms the earlier suggestion that the 
effect of backward sloping supply on 
the total marketed surplus is negligible 
since the small and ' dwar f cultivators 
account only for a small proportion of 
the produce. 

The proportion of marketed surplus 
to total production would have rist-n 
more but for the change in the pat
tern of distribution of holdings. The 
medium cultivator in the village had 
been strengthened at the expense of 
the big cu l t iva tor . . . " 

"Among the group of cultivators 
studied an increase in the production 
of paddy by 1 bag results in an increase 
in marketed surplus varying from 0.68 
to 0.81 bags. This in turn shows that 
among the cultivators important from 
the point of view of marketed surplus 
the demand for home-grown produce 
and consumption is not so much signi
ficant as to affect the quantum of 
marketed surplus. 

The main conclusions of the study 
are as fol lows: (1) Marketed surplus 
is mainly concentrated in the hands of 
big and medium cultivators who form 
a minor i ty in number. The large 
majority of small and dwarf cultivators 
account for a minor proportion of 
marketed surplus. (2) Commercialisa
tion of agriculture in terms of change
over from kind wages to money wages 
is l ikely to increase the significance 
of big and medium cultivators in rela
tion to marketed surplus. This also 
increases the demand for purchased 
grain in rural villages. (3) Marketed 
surplus shows a positive relationship 
to production and there is very l i t t le 
evidence to show that increase in 
production wi l l not result in increase 
in marketed surplus as a consequence 
of demand for home-produced grain/ ' 

— From "Production and Marketed 
Surplus of Rice in the Deltas of the 
South" by G Parthasarathy and B V 
Subba Rao in Agricultural Situation 
in India, November 1964. 
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