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It would, however, be unrealistic to compare the actual productivity with the
potential productivity, since it may not be possible for scientists and extension
workers to jack up the actual productivity to the potential level (gap I plus
gap II) even in the long run in view of the various environmental and physical
constraints. But it would be desirable to raise the actual yield to the level of
potential farm yield (productivity on demonstration plots). While the gap between
actual yields and potential yields (gap I plus gap II) is substantial, efforts to narrow
even gap-II should be given adequate attention. With this in view, the primary
emphasis of the present study is on the estimation of contribution of factors to yield
gap-II.

It is often reported that the sub-optimal input use and inappropriate techniques
of production adopted by the farmers are largely responsible for the yield gap (Fale
et a!, 1985; Rao and Prasad, 1981). The past studies have, however, not attempted
to quantify the extent of contribution of these factors to the yield gap. The present
study attempts a fresh look at the contribution of the aforesaid factors to yield gap
with the help of a new technique namely, decomposition analysis (Ruttan, 1957;
Bisaliah, 1977). The decomposition technique enables one to analyse the contribu-
tion of various yield-increasing inputs to yield gap, besides those of techniques of
production which are crucial for reducing the yield gap. The specific objectives of
the study are to : (1) estimate the magnitude of yield gap in cotton and (2) decom-
pose the contribution of various factors to yield gap which are grouped under two
categories, namely (a) contribution due to inappropriate techniques of production
and (b) contribution due to sub-optimal input use.

Methodology

The study is based on the data from 120 randomly (64 small and 56 large)
selected farmers growing cotton in Raichur district of Karnataka, besides the data
from 30 demonstration plots in the study area. Cotton occupies an area of about
200 thousand hectares which accounts for about 20 per cent of the net sown area in
Raichur district. This district accounts for nearly 30 per cent of the area under
cotton in the state contributing about 27 per cent to the state's production. The
farmers' data were collected by personal interview with the sample farmers by
adopting multi-stage sampling design. The relevant demonstration data were
obtained from the concerned Extension Unit of the University of Agricultural
Sciences, Dharwad. The data pertain to the crop year 1987-88. The magnitude of
yield gap was estimated by using log-linear production functions separately for the
potential farm yield (demonstration plot yield) and the actual yield and decomposing
this gap in to the two aforesaid factors. The relevant production function for the
current analysis was specified as follows:



= AX1blx2b2x3b3X4b4 
... (1)

where,

Y = Cotton yield (kg/ha), X1 -=-• Value of seeds (Rs/ha),X2 = Value of plant
nutrients (Rs/ba),X3 = Value of plant protection chemicals (Rs/ha), X4 = Value of
human and bullock labour (Rs/ha), A = Scale parameter and b ----- Production
elasticity

By using subscripts 'd' and 'a' respectively, for the potential farm yield and the
actual yield to the variables and parameters of the production function, the difference
(in natural logarithms) between the potential farm yield and the actual yield may be
written as,

4
(lnYd—lnYa) = (1nAd—lnAa) E (bdilnXdi—bailnXai)

j=1

Adding and subtracting
4
E bdilnXa; in equation (2)

j=1

•• (2)

and rearranging the terms we get,

4 4
(lnYd—lnYa) (lnAd—lnAa) j—baj) lnXai ± bdi(lnXdi—InXaj) ...(3)

j=1 j=1

Since the left hand side of the decomposition model (equation 3) involved
decomposing the natural logat ithms of the ratio of the potential farm yield to the
actual yield, it represents an approximate measure of the percentage difference in
productivity between the potential farm yield and the actual yield which incidentally
represents yield gap-II. Summation of the first and second terms of the right hand
side of the equation represents the contribution due to inappropriate techniques of
production to the yield gap while the third term indicates the contribution due to
sub-optimal input use.

Results and Discussion

The estimated production function parameters for the potential yield (demons-
tration plot yield) and actual yield (farmers' yield) are presented in Table-1. The
significant Chow test values suggested that there was a structural break in the
productivity of cotton between the potential farm yield and the actual yield. This
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Table 1. Estimated production function parameters

Variables Demonstration Farms
plots

Small Large Overall

Intercept 3.9912 -3.3411 -8.9248

Seeds -0.1170 -0.0468 0.8385**

(0.1210) (0.0768) (0.1784)

Plant nutrients 3.0417** 1.0241** 0.6109**

(0.8175) (0.0797) (0.1131)

PP chemicals -2.8489* 0.7154** 0 9128*

(1.0857) (0.1888) (0.4375)

Labour 0.4166* -0.2483** 0.0337

(0.1759) (0.0892) (0.3068)

R2 0.96 0.96 0.88

F-value 168.8** 382.7** 96.5**

n 30 64 56

Chows' F' value - 38.29** 3.414*

-5.6870

0.3679**

(0.1027)

0.7847**

(0.0796)

0.8819**

(0.2297)

-0.1821

(0.1396)

0.89

225.9**

120

9.25**

Figures in parentheses are standard errors.

** Significant at one per cent level.

* Significant at five per cent level.

Table 2. Contribution of various factors to yield gap

Factors

Percentage contribution*

Small Large All
farms farms farms

(1) Inappropriate techniques of production 26.93 43.27 34.51,

(2) Sub-optimal input use

(a) Seeds -2.31 -2.55 -2.42

(b) Plant nutrients 79.08 54.75 67.83

(c) PP chemicals -60.11 -51.57 -56.12

(d) Labour 14.92 13.37 14.16

Total due to inputs 
31.58 14.00 23.45

(3) Total due to all factors 
58.51 57.27 57.96

* These values have been estimated by talcing respective
 production parameters and geometric

mean values of inputs/output.
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result offered the required justification for decomposing the contribution of factors
leading to yield gap. The estimated yield gap in cotton along with the contribution
of various factors to this gap is presented in Table 2 As the table reveals, there was
well over 50 per cent yield gap in cotton. This implied that more than half of the
potential farm productivity in cotton has been left untapped by the farmers. The
contribution of various factors to this gap is analysed here.

The inappropriate techniques of production adopted by the farmers contributed
significantly (43 per cent on large farmers and 27 per cent on small farms) to the esti-
mated yield. gap. This implied that a large portion of the potential farm productivity
in cotton could be exploited by adopting better techniques of production which did not
tentail additional cost. An important inference that could be drawn from this finding
that a better guidance about the techniques of production from the persons involved,
in the transfer of technology to the farmet s' fields would greatly help farmers realise
much more yield than they do now. The yield gap in the case of small farms arose
more from the sub-optimal input use than from the inappropriate techniques of
production while, the opposite was true in the case of large farms. The sub-
optimal input use of the farmers' fields vis-a-vis demonstration plots was found to
depress the productivity to the extent of 32 per cent and 14 per cent respectively, on
small and large farmers. There is thus, a vast scope for reducing the yield gap by.
increasing the level of input use particularly on small farms. 'F' and tests proved
that there was a significant difference in the per hectare input use between demons-
tration plots and farmers' fields for all inputs except seeds (Table 3). The small
farmers were found to use lesser units of all inputs than their large counterparts.
The analysis thus reinforced the conviction that yield gap is partly attributable to the
sub-optimal input use and partly to the inappropriate techniques of production
adopted by the farmers.

Table 3. Geometric mean values of inputs and yield per hectare

Variables Demonstration Farms
plots

Seeds (Rs) 347.93

Plant nutrients (Rs) 1927.54

PP Chemicals (Rs) 1994.90

Labour (Rs) 2363.74

Yield (kg.) 2705.39

Small Large Overall

285.72 279.78 282.87

148623** 1610 02** 1542.25**

1614.85". - 1664.03** 1637.62**

1652.43** 1714.71** 1682.44**

1508.69** 1525.38* 1516.26**

**Difference in the mean value of input use/output between demonstration plots and respective
farms is signifieant at one per cent level,



It was interesting to note that the sub-optimal use of plant protection chemicals
and seeds was found to be a negative contributor to the yield gap. The productivity
gain due to sub-optimal use of seeds was, however, negligible. The app ication of
plant protection chemicals is largely determined by the nature and severity of pests
and diseases. An examination of the production parameter of the plant protection

chemicals (Table 1) revealed that this input has been rather over-utilized on

demonstration plots. Perhaps, there was too much anxiety on the part of extension

specialists to protect the crop from pests and diseases to erase the farmers' impression.

that the crop variety under demonstration was susceptible to pests and diseases. There-

fore, it should not be inferred that the estimated yield gap could be further reduced

by spending less on these inputs. The sub-optimal use of plant nutrients has contribu-

ted significantly (79.08 per cent on small farms and 54.75 per cent on large farms) to

the observed yield gap. This suggested that a large portion of the untapped potential

farm productivity could be exploited by using more units of this input. The sub-

optimal use of labour was also found to be a positive contributor to the yield gap.

But the estimated production parameter of this variable (Table 1) was negative for

small and overall farms. This implied that the scope for exploiting the potential

farm yield by using more units of labour was rather limited.

Conclusion

The study revealed that more than half of the potential farm productivity in

cotton has been left untapped by the farmers in the study area The inappropriate

techniques of production and sub-optimal input use by the farmers have contributed

more or less equally to the estimated yield gap. Inappropriate techniques of

production adopted by the large farmers and sub-optimal input use by small farmers
contributed significantly to the estimated yield gap in cotton. Intensification of the

extension education activities on the one hand and liberal credit policy to acquire the

needed critical inputs on the other should go a long way in exploiting the potential

farm productivity.
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