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Inputs and Aggregate Agrlcultuml Pro duc; ;

in Gujarat State—1961-62 to 1973-74"

T.K. Jayaraman™* and V.B. Savdasia**

Introduction Methodology

HE objective of this paper is to ex-

plain the past agricultural production
trends by the levels of use of certain agri-
cultural inputs and prices of these inputs
in Gujarat State. Non-availability of de-
tailed data in regard to various agricultural
commodities and inputs utilised in the
production of each of these commodities
has forced the study to be confined to
agricultural production in aggregative
sense covering both cereal and non-cereal
crops, including cash crops. The paper is
divided into three sections. The first
section describes the methodology adopted
in this study. The second section presents
the empirical findings, whereas the third
and the final section summarises the
conclusions emerging from the study.

capital employed, fertilisers and

later. With a view to avoiding
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capital obtained is

is obtained. Through the variable
tares per capita, we are trying to as

1977, Vol. 9,

20

It i1s hypothesised that the agrlcuf
production in the State is a functios

consumed and average ramfall Thls;,;z-is

collinearity, labour as a variable has beet
eliminated from the functional relationship

The capital employed in turn depend
on Iong term loans obtained lagged b

cxpeniture incurted by the Governmes
5P ecxﬁcatmn of long term ﬁnance in

forward. The delayed effect of loag; ?
explained by th
lagged nature of the variable since 1t @
least takes a while to acquire machﬂ}g;;
such as pump sets or tractor once the 1038

influence of population pressure on 1
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_d by the Government decreases, there
o consequential increase in private
tal employed to compensate it in terms
'___1gg111g wells and installation of oil or
tric motors.

The level of fertilisers used 1is hypo-
ised to depend on their price level,
| per capita reflecting the intensive use
land and short term finance facilities.
""fla:rly, the level of energy is assumed to
¢ pend on its price, land per capita and
rt term finance available to the farmers.
_The per capita land under cultivation 1s

o

en
guctlon lageed by one perlod rainfall
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mult a.mfall and hectares per capita under culti-
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Q=f (K, F, E, R) (1)
K=f (LT_,, ng, IRE) (2

ol F=f(Fp. oy ST)
L E={Ep, o5 SD (4

e ». Similarly, if irrigation facility pro-

'pothesmed to depend on the level of

_uCtlon level and the current year quantum
l_a.nd under cultlvatlon leen the popu-

A
POP'—'f(Q—la R IRE) (5)
where
Q=Aggregate agricultural produc-
tion;
A=Total hectares under cultiva-
tion;
F==Fertilisers consumed in aggre-
gate;

E=Energy consumed in aggregate;
K =Cumulative investment in agri-

culture at constant prices;
LT=Long term loan capital at
constant prices;
ST=Short term loan capital at
constant prices;
IRE=Irrigation expenditure incurred
by Government 1in constant
prices;
POP=Population in millions;
Fp=Fertiliser price;
Ep=Energy price;
R =Rainfall;
P= Agriculture price;
W =Wholesale price.

In addition to the above aggregative model,
the following model per hectare basis was

also used for the study:

Oy (-Ig, . SR (1)

A
K LT A IRE

K=f (A..ﬂ POP’ A @
““i_:f(Fp’ P?)P’ %"_r_ (3
%=f(Ep’ ng’ ’i\T) ()
P%P.._f (i R I-fR—E---) 5)

The above system on equations has five

(3) endogenous variables (Q, K, F, E, POP)

and seven predetermined variables (R,

LT_,, ST, Fp, Ep, IRE, Q_,).
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As there is simultaneity bias involved
for estimating the equations, regression
analysis was carried out using the method
of two-stage least squares[2]. While running
regressions an error term was added to
each of the equations. Further, time trend
was also included as a variable in each of
the equations. This is in accordance with
our assumption that the combined in-
fluence of the variables left out in the true
equations is a smooth function of time[3].

Apart from running the regression
equations in linear form, regressions were
also carried out in double logarithmic
forms. The purpose was to obtain the
most appropriate set of functional rela-
tionships, fitted out of the four different
models: |

(1) Linear aggregate model

Q=a,;+a,;;K+a;;F+a;E+
8.15R "I" aIGT_I_el

A
12,3 POP+
a24IRE o= a)_ST"l" Cy

A
F=a’3l+a3in+a33 POP { 334ST+

a35T+ C3

K#az 1 _I" azzLT_

A

POP T
a145T+a45T+-e4

E=a4 + as,Ep+ay,

A
POP =ds 1 &52Q_1+353R—|—a54IRE+

ass ['+¢;

(2) Linear per hectare model

Q K F
A T Putbi by

[
b14 “X+b1sR+b16T+eﬁ

1
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"_mgﬁ"'_E_.___-dé., +d,, log Ep+

A

A ST
d . log POP T d H log m_AM
- d43 T+6‘19

LA
oz pop=dutdia 02 57

IRE
dy, log R+4-d;4 log A

dss T+€90
vhere a;j, bij, ¢ij and d;j are parametric
;-_.;.Qﬁéﬂicients and e’s denote error term.

- LR SRR R i
<= D4y + ba, Ep+ +bys POP

A 45 o

POP= b51+b52 A(?* - 4 bs_;:R+

(3) Log linear aggregate model
lOg Q==C“—I—Clz log K+C13 l

A |
POP I C24 log IRE‘I"CQS

log F=C3l+032 IOg FP+333 1

ﬂ'{bxal statistics of the State Government.

" An Appendix to this paper lists the data
‘sources and describes the methodology
nplved in preparing the index numbers
:'?é"'fs:??5'§3ihe relevant variables.

A
log pop = Cs1t 52 log Q_,

log R+C54 IRE‘I"’C;;S T :;-

Results of the Regression Analysis

gc_sults of the regression analysis for

‘ 3*011 of the four models are presented in
(4) Log linear per hectare model

IOg g“"”dll"""dlz log I; :

iz E

dla log _"'A" + d14 ]Og T

dlS log R'+'d15 T—~i—em
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:l_ever in the first equation fitting the
g“'ﬁ:;egate productlon only rainfall seems

e T

tﬁ theoretlcally eXpected si gn. In the
B

33 _ﬂl_e dependent variable, per capita hec-
ares has the theoretically expected sign
fa‘”_._;;. s significant at 59, level. This con-
- Ims that a decline in per capita hectares
iﬁas to intensive cultivation over time
1d1ng to capital intensiveness. In the
third equation seeking to explain the

E

variations in the level of fertilisers, none
of the explanatory variables is significant.
The equation having energy as the depen-
dent variable has both the per capita hec-
tares and short term loan variables with
the expected signs and significant. This
assures that a decline in per capita hec-
tares leads to intensive cultivation through
utilisation of energy and that higher short
term loans lead to greater use of energy.
In the equation attempting to explain the
variations in per capita hectares, rainfall
alone is significant confirming the rela-
tionship of positive association.

In the second linear per hectare model,
we have again obtained good fits signified
by R? adjusted for degrees of freedom.
The first equation seeking to explain the
variations in yield per hectare has two
variables significant at 59 level. One 1is
rainfall with the expected sign; the other is
the energy variable with a disturbing
negative sign. The equation with invest-
ment per hectare as dependent variable has
only per capita land being significant with
the appropriate sign. Again the third
equation explaining variations in the use of
fertilisers per hectare has no significant
explanatory variables. However, the equa-
tion attempting to explain the variations in
energy consumption per hectare has one
variable being significant at 59, level,
namely per capita land with the expected
sign. The last equation with per capita land
as the dependent variable has only rainfall
as an explanatory variable significant and
with the appropriate sign.

In the third model of log linear aggregate
relationships, we have again good fits for
all equations. In the first equation having
aggregate production as the dependent
variable, three explanatory variables are
significant. Both rainfall and fertilisers
have the expected positive signs whereas
the energy variable has the disturbing
negative sign as in the previous model.
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The second equation with investment as the
dependent variable has per capitaland term
loan lagged by one period significant and
these two variables have the expected signs.
Short term loan alone as an explanatory
variable is significant in the next equation
which attempts to explain the variations in
level of fertiliser use. In the equation
attempting to explain the variations in
energy as the dependent variable, per
capita land and short term loan are the two
explanatory variables significant and they
have the expected signs. But the energy
price with a disturbing negative sign is
also significant. In the last equation with
per capita land as the dependent variable
two explanatory variables are significant
and have the appropriate signs. They
are Government irrigation expenditure
and the production lagged by one
period.

In the final log linear yield per hectare
model, rainfall with positive sign and
energy consumption with i1nappropriate
sign are significant in the first equation.
In the second equation explaining the
variations in investment per hectare three
explanatory variables are significant and
they have the appropriate signs. They are
per capita land, long term loans lagged by
one period, and Government irrigation
expenditure. In the third equation having
the fertiliser consumption per hectare as the
dependent variable, none of the explana-
tory variables is significant. In the fourth
equation attempting to explain the varia-
tions in energy consumption per hectare,
per capita land is significant with the
appropriate sign. However, the energy
variable having the inappropriate positive
sign 1s also significant. In the last equation
with per capita land as the dependent
variable only Government irrigation ex-

penditure is significant having the appro-
priate sign.
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—Short term financing has a signi-
ficant positive influence on the level
of consumption of fertilisers.

__There is a significant direct relation-
ship between rainfall and per capita
land put to use.

This 1s perhaps due to the aggr
nature of the study. Were detail
available 1n regard to each of the ;
crops included in the aggregate prodt
index, studies of specific crops mig]
been possible and they might have pert
established relationships in clear terms
Perhaps these very same limi
might have been responsible for the
strange results; one with regard t
theoretically inappropriate sign of
variable in the first equation in
2, 3 and 4 and the other with regard
negative sign of energy price in the for
equation in Models 3 and 4. It is diffict
to explain these unexpected results
to state that data deficiencies behin
construction of index numbers would
caused these results. |

| Misra, V.N.: “Some Economic Factors and
. Population Pressure Crop Output Growth in
Gujarat—An Inter-district Analysis’’, Artha
Vijnana, Vol. XVI, No. 4, December 1974,

pp. 419-440.
). Johnston, J.: Econometric Methods, Second
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general has established the follo
conclusions:

—Rainfall and consumption o

in the State during the last th'f
year period. it
—Though the SIgnlﬁcance of 1

term financial loans do cer
influence capital formation in
culture.
—Capital intensiveness is mgnlﬁc
influenced by the per capita 12k
availability for cultivation.
—The significance of impact of pt
on the level of fertilisers consul
tion has not been established.

It is difficult to select any one of the
four models as the most appropriate
model. All the four models have well
fitted equations, though they do have the
strange result relating to energy variable
in the last three models.
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