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Farm Size and Resource Use Relationship

by
5. R. SUBRAMANIAN

It is generally agreed that the efficiency of industrial enteiprises
increases with size, atleast upto a peint, But in agrlculture,_swe and
efficiency relationships differ for different size of farms but evidence
concerning these relationship is inconclusive. '

The objective of this paper is to empirically examine ‘the nature of
resource use between selected [arm sizes in Coimbatore district

Materials and Methods: The main statistics of the empirical muﬂﬂl used
are based on multi-stage random sampling of irrigated farms in - Coimbatore
district with village as the primary unit and the farm holdmga as the
ultimate unit. Three villages in each of the nine taluks of- Gmmbatura
district was selected at random and 130 holdings were selected by random
from the selected villages. The selected farms were classified into three
groups based on the cropped area as small (0 to 499 acres), medium
(5 to 999 acres) and large (10 acres and above).

' The empirical model of Cobb-Douglas type of production function
computed by least square multiple regression was used as shown below :—

Y=ax" " x" ......... ¥
where Y =Value of gross output in rupees,

X,=Cropped area in acres,

X, =Irrigation charges in rupees,

X,=Human labour in mandays,

X,=Manures and fertilisers in rupees,

a=Constant, and

bbb, = Regrésaiﬂn Coeflicients.

The marginal value products of the factors considered in the eqnation
were worked out by the equation
A X Y
MVP= — = 1 E
AKX X

' Agsistant Lecturerin Agricultural Economics |:P G+.) Prize winning article: T, Koada
Reddy Shield and Medal for Agronomy for the year 1966,
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Results and Discussions : The correlation coefficients of the different
factors are worked out for the three sizé groups. To study the relationship
of one factor on other in the presence of other factors the production
function for the farm was fitted to the three size groups of farms and are
presented below :

Small :—
=) 706 Kl-ﬂ'.ﬂ'“ Kin.m& Eﬁn 591 £% N 0,389 4
4
Medium :—
Y = _.,ﬂ-lsg Kl-ﬂp'l‘iﬂ E o Kg-ﬂ L Xalui-&! 4 E‘D,iﬂﬂ w2y
Large :—

Y =0327 X 05688 X 030 ¢ 'Xan.e;;ﬂ X D007 ¥e
= Significant at 0.01 level.

One other measure of resource efficiency in marginal analysis is to
derive the marginal productivity of resources, with the quantity of all other
resources held constant at the per farm mean level of the sample. The
estimates were predicted from the production functions and the estimated
marginal value productivities for the input factors are given in table 1.

TasLE 1.

Marginal Value Productivity

Particulars Small Medium Large
Land (Rs'acre) -5.43 ~717.64 ~451.66
Irrigation (Is/Rupee) 0.96 ~0.73 -3.87
Labour (Rs/Manday) 5.95 11.04 9,56
Manures and Fertilisers (Rs/Rupee) 2.64 3.81 7.33

Land : The estimated parameters of the equation, namely, the
regression coefficients, are the elasticities of the product that show the
percentage change in product if the input of a factor of production is
increased by one percent keeping other factors consfant at their geometric
mean level. Tor discussing the effects of land input, the inplication of a one
percent increase in X, when X,, X, and X, are held constant is examined.
Tt. means an expected change in Y of b, per cent. But it also implies a one
per cent increase in X, X, and X, otherwise they will not remain constant
and the ceferis paribus nasmnpt.mn will not hold good. Hence the ellect of
the average product of land for a one per cent change in land input is
equivalent to the effect of a one percent change in all factors, Therefore
it is the same as that for the change in the average product of land due to
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change in all factors. Moreover we impute to Jand the effects of o decreasing
productivity of all resources. In all the three size groups, the regression
cocfficient for land furned out to be negative, because of the d.im_irn_.'itih‘ihg‘
productivity of all factors taken together and not just land: Igi‘{_{:he‘
medium and large size groups the coefficients for land is not only negative:
but also significant from zero at one percent level.  Not - much
importance nced to be attached to the negative productivity of ‘land in
small farms since it is not significant. In modinm and large fayms if land
is increased by one percent there will be a reduction in total output by
0.75 and 0.58 percent respectively. This shows that though the. land.area
in these groups is more, the intensity of cropping may be less.. The greater
the intensity of utilisation of land the larger the elasticity of output that
could be expected with respect to this factor. Hence instead of increasing
the land avea il the land area is reduced by one percent from the geometric
mean level the total output would be increased by 0.75 ‘and 0.58 percent
respectively for medium and large farms. This is clearly shown by the
marginal value productivity of land.

The marginal value productivity indicates the returns, which, on the
average, are expected from the additional use of one more unit of the
production factor keeping other factors constant. From table 1, it can be
seen that the M. V. P. of land resource are negative and are of the order of
Rs. 717.64 and Rs. 451.66 respectively for medium and large farms. This
shows that if land area is increased by one percent there will be a reduction
in total output by the order of Rs. 717.64 and Rs. 451.66 respectively for
medium and large farms.  The high as well as negative level of M. V. P. can
be attributed to the low intensity of crbpping. This is clearly shown that if
land area is reduced from the mean level by 5 and 10 per cent the total
output will be increased by Rs. 259 and Rs. 546 from the mean level for
medium farms. It has also been broadly observed in several field studies
that the fertility of soils on smaller farms are relatively higher than large
farms and they may also account for the lower M. V. P. in large farms.
The level of management can also be attributed as a reason for the above.

Irrigation Charges: The production coefficients obtained for factor
input on the irrigation charges for the different size groups of farms are
0.108, —0.078 and -0.340 respectively. If theirrigation charges are increased
by one percent, other factors remaining contstant, the production will
increase by 0.108 percent in small farms and decrease by 0.078 and 0.340
percent in medium and large farms respectively. Only the coefficient of the
large farm is statistically significant. This means that in the large farms
irrigation water is used more than the requirement and the wastage of water
may also be more than the other size groups.
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The marginal value productivity for small, medium and large farms
worked out to be Rs. 0.96,—Rs. 0.73 and—Rs. 3.87 respectively. Tt shows
that in small farms it gives an output of only Rs. 0.96 for an input of
Rs. 1/~ Though there is a decrease in output by Rs. 0.73 in medium farms
it is greater in large farms. Hence there is necessity to reduce irrigation
level and to minimise the wastage in large farms. The small farmer is
almost in'the optimum stage.

Human labour : The elasticities with respect to human labour
inputs in different size of farms are 0.591, 1.253 and 0.851 respectively.
All the three coefficients are significant at one percent level. This means
that one percent increase in the unit of human labour, keeping other factors
constant, the total output of the small, medium and large farms will increase
by 0.591, 1.253 and 0.851 percent respectively. The defference in the
elasticity of labour input can be reasonably attributed to the already high
intensity of labour inputs used on small farms and vice versa. The low
elasticity in small farms many also be explained in terms of fixity of land
and family labour supply. This is again revealed by the marginal value
productivity of labour for the different size of farms. Tt is Rs. 5.95, Rs. 11.94
and Rs. 9.56 for small, medium and large farms. This means that if the
labour input is increased by one manday, there will be an increase in total
output by Rs. 5.95, Rs. 11.94 and Rs. 9.56 respectively for the three size of
farms. One manday unit costs Rs. 2.50. Therefore there is greater scopo
for increasing labour input in medium and large farms than small farms.

Manures and Fertilisers: The regression coefficient for the input manures
and fertilisers is 0,389, 0.499 and 0.927 respectively for small medium and
large farms. The coefficients are significantly different from zero. The
product elasticity is comparatively high and tends to go up as size of
the farm increases. It may be interpreted as done earlier for other input
factors. The behaviour of this factor seems worthy of particular mention
in that when on large farms, this input appears comparatively more
productive. The marginal value produet for the three groups is Rs. 2.64,
Rs. 3.81 and Rs, 7.33 respectively., Hence there is possibility of getting
relatively larger outpnt for additional use of this factor from large farms.
Though.it is generally believed that large farms usually have more capital
to invest, the per acre availability will be less. The small farmers must
have used more manures and fertilisers than their counterparts.

As the elasticities except the one for labour in medium farms are less
than unity and therefore indicate diminishing marginal returns to each
factor input, holding each of the other factors constant, the marginal
returns of each factor will decrease as the more of the factor is used,
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The coeflicients of multiple determination indicates. 1‘-]1& praporﬁmn"-
of variation in output explained by the four factors included in ‘the u‘nul}"ﬁlﬂ.
In the present study 71, 89 and 87 percent of fhe observed vana.h{i‘u in-
output in small, medium and large farms is explained by the four mdﬂpenﬂent

variables taken together in the equation.  The sum of e]ﬂ.atmlhma lndimtesl
the change in output when all the factors are increased by one percent:
It is almost constant returns to scale (1.016) for small farms; whﬂraurs for
medium (0.917) and large (0.852) farms it is decreasing refurns. I_tn scale.

The relatively higher returns to scale for smaller farms may be attributed
partly to the managerial factor being relatively more efficient than tgther :
size groups. Also it is certain that the level of income itself is an important
variable motivating the small cultivators to work on the land more inten-
sively.

Conclusions : This study shows that under the irrigated conditions of
Coimbatore district a relatively larger marginal product could be' obbained
on the medium and large farms for additional doses of labour and manures
and fertilisers. The productivity of land is explained as the productivity
of all factors and not just land. The empirical results obtaiied clearly
show that small farms are more efficient than large and medium farms.
It also reveals intensity of cropping is also more in small farms and the area
can be reduced in medium and Jarge farms and total output can be increased
by intensive cropping.
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