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ABSTRACT

uantitative assessment of the contribution of the various factors to the growth of cotton

is helpful in reorienting the programmes and priorities of cotton growth so as to achieve

higher rates of growth. The factors which essentially determine the growth of cotton are the rate of

growth in land area, area sown more than once, the yield per hectare, rainfall and substitute crop

acreage to name a few. Acreage response to relative price for cotton in Thiruppur market center in the

pre reform pertod reveals that this district takes two years and six months for full adjustment to bring

about acreage allocation when there is change in price of cotton crop and in the post reform period

this market center takes nearly three years for full adjustment due to rigidities in cotton acreage

allocation.
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INTRODUCTION
The major focus of the study is on the cotton

market area of Thiruppur where the price pertaining to
cotton is available in this market center of the state. The
requirements of basic statistical series for this cotton
market area fall into four categories namely crop areas,
crop process, crop yields and rainfall.
THE DATA

The study covers pre reform period (1971-72 TO
1989-90) and post reform period (1990 —-91 TO 2014 —
15) for which continuous time series data have been
made available from the various issues of Government
of Tamil Nadu. The estimating model included prices,
lagged acreage, yield, rainfall, time trend and substitute
crop acreage as independent variables with acreage
considered as a dependent variable. The effect of the
above six independent variables on cotton acreage in
this select region has been examined individually
because it is not only the price but the quantum of other
variables which are important for acreage allocation of
cotton.

The results and interpretations of this analysis
are based on two models, the adjustment lag model and
the traditional model to obtain the response relation.
Non-linear (logarithmic) regression equations have been
fitted to the absolute values of the variables. The
logarithmic functions gave consistently better fit and
therefore for the study area, they were selected for
discussion in this paper.

For Thiruppur cotton market region a set of
sixteen equations are presented. The first eight relate to
the adjustment lag model using the first four price
specifications namely, (a) Twelve - month annual
average price in previous year (p,), (b) Three - month
post-harvest average price in previous year (p,), (¢)
Three - month pre-sowing average price in current year
(p,), and (d) Average of previous year’s post harvest
and current year’s pre-sowing  prices (p,) with and
without a trend value. The remaining eight are the
equations based on the traditional model. In the
traditional model with no recognition to past acreage,
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the first four prices are the same as used in the
adjustment lag equations and the last four involve three
year average price specifications namely (e) Three -
year average of twelve - month annual average price
(p,), () Three - year average of three - month post harvest
average price (P), (g) Three - year average of three -
month pre sowing average price (p,) and (h) Three year
average of three - month post harvest and three month

pre sowing average prices (p,). On the basis of these
sixteen functions the best price expectation has been
chosen for analysis.

FINDINGS OF THE STUDY

As a preliminary analysis simple zero order and
first order partial correlations were worked out for
Thiruppur region for the variables used in this study
and are given below.

TABLE -1
ESTIMATION OF ZERO-ORDER AND FIRST-ORDER CORRELATIONS IN
PRE-REFORM PERIOD (1971-72 TO 1989-90) AND POST REFORM PERIOD (1990 - 91 TO 2014 - 15)

THIRUPPUR
PRE-REFORM PERIOD POST REFORM PERIOD
At | Al | vel | we Tt St At | At1 | vl | we Tt St
At | 1.000 | .817(*) | -.148 | -036 |.776 (*) | -.104 At | 1.000 | 84209 | .067 |-542()| .807(*) |.603(*)
At 1 1.000 | -061 | -126 | .840(*) | -147 | | At1 1.000 | 110 |-476(%) | .685(*) |.569(*%
Y1 1.000 | -204 | -210 | 376 | | vt1 1.000 | .056 184 -200
Wt 1.000 | -244 |-265| | wt 1.000 | -619(*) | -273
Tt 1.000 | -.020 Tt 1.000 | .479(%
St 1.000 St 1.000

** Correlation is significant at 0.01 level. * Correlation is significant at 0.05 level.

TABLE - 2

ESTIMATION OF SIMPLE PRICE CORRELATION COEFFICIENTS IN
PRE-REFORM PERIOD (1971-72 TO 1989-90) AND POST REFORM PERIOD (1990 - 91 TO 2014 - 15)

THIRUPPUR
PRE-REFORM PERIOD POST REFORM PERIOD
P1 | P2 P3 P4 P5 P6 P7 P8 P1 | P2 P3 P4 P5 P6 P7 P8

P1{1.000.952 ()| .926 (**) |.941(*)| .882 (**) |.832 (**)|.918 (**)| .876 (**) P1|1.000|.860 (**) 803 (**)| .846 (**) |.934 (*)[.806 (**)| .922(**) |.888(**)
) 1.000 |.991(*) [998 (**)| .934 (**) |.898 (*¥)[.953 (**)|.929 (*) P2 1.000 [936 (*¥)|.984 (**) 842 (*)|.835 (**)| .840(**) |.856(**)
P3 1.000 998 (*9)| .934 (*) [.899 (*)|.954 (*¥)| .931 (*¥) P3 1.000 |.984 (**) 849 () ‘Eﬁ? 860(*) |.868(*%)
P4 1.000 | .936 (**) |.901(*)|.956 (**)|.933 (**) P4 1.000 860 (*4)[.851 (**)| .865(**) |.877(*%)
P5 1.000 |.991(**) [.988 (**)|.998 (*) P5 1.000 |:928 (*9)| .984(*%) |.979(**)
P6 1.000 [.963 (*].993 (*9 P6 1.000 |.9150%) [.975(*%)
P7 1.000 [.987 (%) P7 1.000 [.982(*)
P8 1.000 P8 1.000

** Correlation is significant at 0.01 level. * Correlation is significant at 0.05 level.

In pre reform period the correlation between area
and lagged area were positive in the study area. This
association reveals that a substantial portion of acreage
allocation in cotton flows from past behaviour. Equally
surprising is the positive correlation found between area
and trend in the study region. It was really unique,
variables like rainfall and substitute crop acreage
emerged with negative signs in Thiruppur region. The
relationship between area and time trend was positive
in this market region.

In the post reform period, there was positive
association between area and lagged area, area and yield,
and area and trend value in Thiruppur study region.
Cotton acreage and rainfall emerged with a negative sign
in this select region taken for the study. The relationship

of area with substitute crop acreage had a mixture of
positive and negative signs.

It may be mentioned that no definite indication
could be obtained from the zero order correlations worked
out for the acreage and non price variables as the
association between them in the study area came to be
neither uniform nor powerful, not significant enough to
suggest any definite choice.

The extent and direction of association between
the relative prices was attempted with the help of simple
correlation coefficients. P, price showed a very good
significant association with P, price in Thiruppur, in pre
and post reform periods. All values are positively
correlated in the study area. Out of the eight price
variables P, emerges significantly correlated with
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remaining price variables in this study area of Tamil

Nadu.

Regressions were run for Thiruppur district and the

estimated acreage response function based on the

selection of price for this district is given below.

TABLE - 3
ESTIMATED ACREAGE RESPONSE FUNCTIONS WITH DIFFERENT PRICE EXPECTATIONS USED
FOR COTTON LINT PRICES IN THIRUPPUR IN PRE-REFORM PERIOD (1971-72 TO 1989-90) - LOGARITHMIC

* - Significant at 20% level
- Significant at 1% level

Figures in the Parenthesis are standard errors

P1 — Twelve — month annual average price in previous year.

P2 — Three — month post harvest average price in previous year.

P3 — Three — month pre sowing average price in current year.

** - Significant at 10% level

*** _ Significant at 5% level

Equation No. | Price Expectation used | Constant Pt 1 At 1 Yt 1 wt Tt St R2 Adj. R2
n e | oTh | o | oo | am | o | oo | ose | om
2 som | o] oz | o e oo T | ases | oo
g o oo o | e Taee [ ome T oo | oo | ows
s AR AR
n s | o] oo | o T oo e oo | ows
2 AN szt | owe | o
g o | e | o | o | s oo | ow
s oo | i | S | S | o i | ose | o
n e | e oo | o | ot | . | o | osm
2 s | bl o | 2 [ttt | o | oos | om
g o | oo | | o | oo | aw
2 o | oo | gz Taus T 95 | ows | am
5 s | e A AR
s 2o | 08 oo | o [ o | oen | o
" | L2 oo T 9% [ oy | o | oo | o
" e | B S | o [ | s | oam

stk

P5 — Three — year average of twelve — month annual average price.

P6 — Three — year average of three — month post harvest average price.

P7 — Three — year average of three — month pre sowing average price.

P4 — Average of previous years post harvest and current year pre sowing prices. P8 — Three — year average of three — month post harvest

and three-month pre sowing average price

TABLE - 4
FINALLY ESTIMATED COTTON ACREAGE RESPONSE FUNCTIONS - THIRUPPUR IN PRE REFORM
PERIOD
Mu?tfiple Coefficient
Regression Coefficients : of Multiple
brice egress Det:e_rorrr]una Deter mination
. |
Equation Expectation Consta o2 ﬁz
No. Selected nt _—
. I
Erei'f:;e /fccr’“"”e vield |Rainfall| | tute
wacreags y W, Y | Crop
1 inAgg
S
00177 | 0312 | 0.449 | 0261 | 0.759 |-0.327
3.03 P3 3798 | 0.534)| (0.36) | (0.631)| (0.419) | (0.767) |(0.581) ©-6%° 0.466
1.203%*
0.0332 0.797*| 0297 -0581
311 P3 5997 | (0.528) 0482 | ©413) | ;43) (0.a96) 0631 0.478

* - Significant at 20% level
***% _ Significant at 1% level
Figures in the Parenthesis are standard errors

** _ Significant at 10% level

*** _ Significant at 5% level
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TABLE - 5

ACREAGE ELASTICIES AND COEFFICIENT OF ADJUSTMENT FOR COTTON LINT
PRICES IN THIRUPPUR PRE-REFORM PERIOD (1971-72 TO 1989-90)

Years
Elasticity Elastici Elasticity Coefficient| required
Elasticity with respect to with . ty with respect of for 95
. . with respect . a b .
Equation prices respect to substitute adjustment| percent
. to weather
No. to yield crop (9 effect of
price
Shortrun | Longrun
elasticity | elasticity
3.03 0.012 0.018 0.015 0.016 0.030 5.52 |0.0258| 0.6880 2.572
3.11 0.023 0.023 0.019 0.021 0.039 6.00 | 0.0332 - -

PRE REFORM PERIOD

Thiruppur district is the second major market
area for cotton in Tamil Nadu state. Table 3 gives the
logarithmic functions obtained for this district.
Equations 3.01 to 3.04 give the regression coefficients
obtained by the adjustment lag model using the four
prices other than the three year averages with relative
yield, rainfall, trend and substitute crop acreage. The
price coefficients have negative signs in all cases but
only P, emerges positively significant. Among other
variables, lagged area, lagged yield, rainfall and trend
are positively significant. The S variable has negative
sign for all the four equations. Between these equations
R? is the highest for one using P, price as the expected
price (equation 3.03) thereby suggesting its superiority
over other prices.

In the next four equations 3.05 to 3.08 where the
above same model is used for the first four specifications,
no difference is observed in past acreage, past yield
and rainfall. The removal of the effect of time makes the
coefficient of correlation among acreage, P and
Snegative. P, price specification emerges as the best
price specification with a high level of R? value.

In the traditional model the only negative price
variable is P|. The coefficients for lagged yield and trend
are found to be positive varying from 20% level to 1%
level of significance. With regard to rainfall one equation
3.14 gives a negative value. It is observed that the
coefficient for substitute crop acreage is negative and
not significant even under this model. Equation 3.03
and 3.11 are picked up for estimating acreage response
under the selected price given in traditional and
adjustment lag models (Table 4) for the simple reason of
highest R? value. But the value of coefficient has come
down from .66 to .63 in the prediction equation in this
district. The short run and long run elasticities are .012
and .018 respectively in adjustment lag model and .023
(same value for short run and long run acreage elasticity
with respect to price) in the traditional model (Table 5).
In order to effectively bring about adjustment in acreage
allocation, the study indicates that this district takes
two years and 6 months for full adjustment in pre reform
period (Table 5).

POST REFORM PERIOD

The estimated acreage response function based on
the selection of price in the post reform period for
Thiruppur district is given below.
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TABLE - 6
ESTIMATED ACREAGE RESPONSE FUNCTIONS WITH DIFFERENT PRICE EXPECTATIONS
USED FOR COTTON LINT PRICES IN THIRUPPUR

IN POST-REFORM PERIOD (1990-91 TO 2014 - 15) - LOGARITHMIC

Eq‘;ﬁf_i"" Expecf:i?n used | Constant [ Pr1 At1 ye1 wt Tt st RZ | Adj.RZ
wr | om | | g | | em | e | e | we || ome
| m e | g | v e oo o o | o
| m | | S| e e om0t | o | om
|| | g | e [ eme o e o | o
|| e | G| o | o S o | om
e | m | | g | o | umer | o
| m | e | Qe | e e | o 2z | ase | o
| v | ae | s | e o1 awss | oms
w | e | Qs [ oo | 09 o | om
| m | e [ ooy || oo | om
| m | e | sz o | | 0% | 00 | o
R R oo | a0 o | o
|| | 2 [ s o o | o
| e || S e o e | oms
e | m | e st | w0 o | omm
e | m | e | i sasme | oo | a0 | aane | oan

* - Significant at 20% level ** - Significant at 10% level **%* _ Significant at 5% level Hokkok

- Significant at 1% level
Figures in the Parenthesis are standard errors
P1 — Twelve — month annual average price in previous year. P5 — Three — year average of twelve — month annual average price.
P2 — Three — month post harvest average price in previous year. P6 — Three —year average of three — month post harvest average price.
P3 — Three — month pre sowing average price in current year. — P7— Three — year average of three — month pre sowing average price.
P4 — Average of previous years post harvest and current year pre sowing prices. P8 — Three — year average of three — month post harvest
and three-month pre sowing average price
TABLE -7

FINALLY ESTIMATED COTTON ACREAGE RESPONSE FUNCTIONS - THIRUPPUR IN POST REFORM PERIOD

Coefficient Adjusted

of Coefficient
Multiple | of Multiple
Determinati | peterminatio

Regression Coefficients

. Price on 5
Equation Expectation | Constant 2 R
No. R n
Selected
Relative :c(:.t::ne Yield Rainfall T Substitute
Price Pi1 in A % Ye1 Wt t Crop St
t-

0791* | 0366* |-0715* | 0133 | 1.018** | 0162
4.03 P3 3841 0503) | (0214) | (0376) | (0.401) | (034) | (0.724) 0.92 0.88

1.239 *** -0.832** | 0.08813 | 1.417 **** 0.42
411 P3 7864 | 0461) (0397) | (0.429) | (0.267) | (0.759) 0.9 0.862
* - Significant at 20% level **_ Significant at 10% level *** _ Significant at 5% level **** _ Significant at 1% level Figures in

the Parenthesis are standard errors
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TABLE - 8
ACREAGE ELASTICITIES AND COEFFICIENT OF ADJUSTMENT FOR COTTON LINT PRICES IN
THIRUPPUR
IN POST-REFORM PERIOD (1990-91 TO 2014 - 15)
Elasticity Years
Elasticity | Elasticity with _ required
Elasticity with with with respect Coe.ff1c1ent of for 95
. a b adjustment
E tion respect to prices respect respect to percent
qua . . @
No. toyield | to weather | substitute effect of
crop price
Short run| Long run
elasticity | elasticity
4.03 0.711 1.121 0.761 0.852 1.474 -6.06 |1.2476 0.6340 2.980
411 1.113 1.113 0.756 0.846 1.463 -7.86|1.2390 - -

Table 6 gives the regressions relating acreage
and other variables with alternative price specifications
in Thiruppur region in post reform period. It is found
thatP , A ,
equations from 4.01 to 4.04 with varying level of

W, T and S are positively significant in all

significance. Only yield coefficients are negative from
20% to 10% level of significance. In the adjustment lag
model without the trend variable equations 4.05 to 4.09
reveal that farmers are influenced by past cotton acreage
and substitute crop acreage. Other factors did not do
well in the acreage allocation decisions. P, price is
substantially significant in both the models because of
the highest R? value. In the finally estimated cotton
acreage response function (Table 7), regression
coefficients are highly positive for past price and the
level of significance varies from 20 percent to 5 percent
level.

The long run elasticities are 1.121 and 1.113 for
both the models. What is surprising is that both the
short run and long run elasticities are the same for the

traditional model. In this market center, it takes nearly 3
years for full adjustment due to rigidities as shown in
Table 8.

CONCLUSION

The present study provides us with substantive
evidence in support of the objective that price along
with other factors do influence farmers’ decisions to
increase the area under cotton.
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