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Research Note

RESOURCE ALLOCATIVE EFFICIECNY ON VARIOUS SIZES

OF FARMS IN SALEM DISTRICT (TAMIL NADU)

Farmers have limited resources and their objective is to maximise

farm returns from the resources available with them. Hence, in order to

operate the farm business at the economic optimum level, they make

some adjustments in the allocation of their resources. The question that

arises is whether the farmers belonging to different size groups respond

equally to economic opportunities and make rational use of resources.

How does die resource use efficiency behave with the size of farms

particularly in the rice growing area of Tamil Nadu? With this in mind,

the present study was carried outto examine the input-output relationship

and resource use efficiency on different sizes of farms in Salem district

of Tamil Nadu.

Methodology

The primary input-output data were collected from different sizes of

farms of Salem district under the project 'Economics of Farm

Mechanisation and Agricultural Inputs' of the Indian Agricultural Re-

search Institute. Multistage stratified random sampling procedure was

adopted for the selection of farms of different sizes from the district. The

selected farms were classified into three size groups, viz., small (< 2ha),

medium (2-4 ha) and large (>4 ha).

Different types of production functions such as linear, quadratic,

semilog and Cobb-Dpuglas were tried separately to estimate the relation-

-ship between inputs and output for the sample farms of various size

groups. The Cobb-Douglas production function which gave the best fit

was selected to establish the input-output relations with returns per farm

as dependent variable and six inputs, viz; land, human labour, bullock

labour, fertilizer expenditure, irrigation expenditure and seed expendi--

ture as independent variables.

The regression coefficients of different inputs used in the production

function were estimated separately for each size group of sample farms.

The marginal value product (MVP) of each input was worked out at its
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geometric mean level. To examine the economic efficiency of resource
use, the marginal value product of each input was compared with its
acquisition cost:

MVP, = P, (acquisition cost per unit)

The resource is said to be allocated efficiently if the marginal value
product of resource is equal to the acquisition cost of the resource. The
relationship between MVP, and P, is also transformed into their ratios as
given below:

MVP,

P,

The ratio of MVP, and P, of individual resource was used to judge the
allocative efficiency. If the ratio is equal to unity, the resource is said to
be efficiently allocated.

In case of the Cobb-Douglas production function, the regression
coefficients of inputs are the production elasticities of the respective
inputs and summation of all input elasticities indicates the returns to
scale. that is

— 1

6
Returns to scale = E 131

i=1

If the sum of the elasticities is less than, equal to or greaterthan unity,
the returns to scale are said to be decreasing, constant or increasing,
respectively.

Results and Discussion

Input-Output Relationship

The estimated values of regression coefficients of all the inputs are
presented in Table I. It may be seen from this table that the values of
coefficient of multiple determination (R2) were quite high in all the cases.
This indicates that the selected form of the production function was the •
best fit. The values ofthe regression coefficient (elasticity of production)
were less than unity for all the inputs except human labour in case of small
farms. This shows that each input follows diminishing marginal produc-
tivity. The table further reveals that the coefficints of exp-enditure on
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irrigation, fertilizer and bullock labour days were positive and statisti-

cally significant for all sizes of farms. Hence, it may be inferred that

irrigation, fertilizers and bullock labour days were the important inputs

which significantly increased farm returns on all the three sizes of farms.

Here, it is also interesting to note that fairly high and statistically

significant values of elasticities of production with respect to expendi-

ture on fertilizers and bullock labour varied inversely with the size of

farms. The production coefficients of human labour were positive on

medium and large farms but it was significant only on large size of farms.

In case of small farms, the production elasticity of human labour turned

out to be negative and significant indicating excessive use of human

labour on small farms. The output elasticity of land was positive and

statistically significant on small and large farms.

Table 1: Input coefficients of production functions for different sizes of farms in Salem

District.

Farm Sizes

Inputs Small Medium Large

Constant

Land

Human Labour

Bullock Labour

Fertilizers Expenditure

IrrigationExpenditure

Seed Expenditure

Returns to scale (E bi)

Coeff. of Determination (R2)

No. of observation (N)

6.1743

0.3459-
(0.1382)

-0.2055-
(0.0823)

0.2556-
(0.0759)

0.4070-
(0.0899)

0.1084-
(0.0537)

0.0042
(0.0510)

0.9156

0.7949

73

4.0263

0.0462
(0.2996)

0.1450
(0.1475)

0.1361*
(0.0779)

0.2631*
(0.1536)

0.2592*
(0.1552)

0.0901
(0.1208)

0.8476

0.5188

80

6.4815

0.3470-
(0.1569)

0.1224**
(0.0590)

0.1209-
(0.0555)

0.2377-
(0.1132)

0.0961*
(0.05-37)

-0.0217
(0.0557)

0.0924

0.9712

29

Note:

**
***

Figures in parenthesis are the standard

Significant at 10 per cent level.

Significant at 5 per cent level.

Significant at 1 per cent level.

errors of the regression coefficients.
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Returns to Scale

On all sizes of farms, the summations of elasticity of production were
nearly unity indicating constant returns to scale in each case. It implies
that if each imput use is doubled the output would also be doubled on all
sizes of farms. This shows that the technology is neutral to scale.

Marginal Value Product of Inputs

The marginal value products of various inputs are given in Table 2.
The values of marginal product of fertilizer and bullock labour were
higher on small farms than on medium and large farms. This indicatesthat
additional increase in the farm returns due to one unit of fertilizer and
bullock labour at their geometric mean levels were more on the small
farms than on large farms. The marginal productivity of land was
relatively high on small farms in comparison to large farms. This shows
that small farms were utilising the land with higher intensity. The value
of marginal product of human labour was positive on the large farms
while it had negative value on the small farms. This inplies that the larger
farms were utilizing human labour economically whereas the small farms
were utilizing farm family labour excessively on the farms.

Table 2: Marginal value product of inputs and their ratio to acquisition cost per unit for
different size of farms.

Item Small Medium Large

Land
MVP 3682.60 3543.46
Ratio 1.23 1.18

Human Labour
MVP -7.83 - 9.67
Ratio -0.39 - 0.48

Bullock Labour
MVP 159.19 115.08 139.38
Ratio 4.54 3.29 3.98

*Fertilizer Expenditure
-- MVP 3.56 2.30 2.84

Ratio 3.56 2.30 2.84

*Inigation Expenditure
MVP 1.86' 3.82 2.19
Ratio 1.86 3.82 2.19

*The MVP's were compared with Re. 1
`-' indicates that the MVPs are insignificant.



145

Resource Use Efficiency

In order to examine the resource the efficiency, the ratios ofmarginal

value product to their acquisition cost per unit were calculated only for

the significant factors for each size of farm and are presented in Table 2.

It may be seen from this table that marginal value product of land is more

or less equal to its rental value on small and large farms indicating thereby

the efficient use of land on both the size of farms. The ratio of marginal

value product of bullock labour to its acquisition cost was considerably

higher than unity in all the cases-. This indicates that bullock labour was

underutilized on all the sizes of farms. Human labour was used

uneconomically on all the categories of farms. In case of expenditure on

fertilizers and irrigation, the marginal value products of both the inputs

were higher than unity on all the size of farms. This indicates that

fertilizers and irrigation were used at sub-optimal levels in all the cases.

Hence there is scope for increasing their use up to the optimum level

where the efficiency of the input Use is maximum.

Conclusions

The study reveals that expenditure on fertilizers, irrigation and

bullock labour significantly increased the farm returns on all sizes of

farms. The values of production elasticity, of fertilizers and bullock

labour varied inversely with the size of farms. Human labour, which was

available in abundance on the small farms, was used excessively and

inefficiently, whereas on the large farms the manpower increased the

farm returns considerably. Hence, the surplus farm family labour on

small farms should be used for off farm activities for rational use of

manpower. As regards the allocative efficiency of resource use, land was

being used efficiently on the farms. Bullock labour maintained on the

farms was not being used with full efficiency on all categories of farms.

Fertilizers and irrigation water were also being applied at their sub-

optimal levels on all the three sizes of farms. Hence, there is a lot of scope

for increasing the use of these inputs upto the optimal level in order to

achieve their efficient use.

Chhotan Singh and A.K. Vasisht*

* Senior Scientists, Division ofAgricultural Economics, JAR!, New Delhi-110 012.


