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SUGARCANE AND iTS PROBLEMS

A STUDY ON ACREAGE RESPONSE TO PRICE AND NON-PRICE
DETERMINANTS FOR SUGARCANE IN BIHAR

L.N. Singh' and K.M.Singh?
Rajendra Agricultural University, Bihar

ABSTRACT

Response of the farming community was
assessed in Patna, Tirhut, Bhagalpur and
Chhotanagpur of Bihar price and non-price vari-
ables. Strong and positive response to prices
was registered while allocating land to
sugarcane. Sugarcane plays an important role
in the agro-industrial economy in Bihar.

A study of acreage response to prices and
non-price determinants for augarcane in Bihar
state is important. Acreage response of farm-
ers was assessed in Fatna, Tirhut, Bhagalpur
and Chhotanagpur.

To examine area response of sugarcane vis
a vis price and non-price determinants;

To estimate short and long run price
elasticities.

METHODOLOGY:-

The choice has been confined to that of
multiple regression analysis of time series from
1950-51 to 1989-90 drawn from Indian Sugar
Fertilizer Statistics, Agricultural Situation in In-
dia, etc.

The model developed by Marc Nerlove
was used forresponsiveness of farmers to price
as well as non-price determinants. This adjust-
ment lag model was used in both linear and
double-log forms.

One giving best results on consideration
of Coefficient of multiple determination (R2),
proper sign and auto-correlation problems were
selected. The functional form of equation is
given below:-

A& = BO ¥ Bipt-‘l & BZPd-1 + CAH o BSRPH "

despm *

B.Y,, + BRG , + B,PR + B,YR + B,RGR, +
B10wt ¥ B11 TCAH *

BIA, + B, T +U,............. (Linear Form).

Leg A, = B', + Bi Log P, + Bog P, +
Cleg A, +

8 log RP., + B', log P... +BogY,, +Blog
RG,, +

B'jlog PR, + B'jog YR + B'log RGR, +
B’ logW, +

B, log TCA, + B og IA_ + B Jog T, +

3 (Log form).

t

Where :-

A, = Areaunder sugarcane in time ‘t

P, = Price of sugarcane lagged by one year
(Price of sugarcane lagged by two years
was also tried).

P.,= Lagged price of major competing crops
(wheat, rice, maize)

A, = Acreage under sugarcane lagged by
one year.

RP,, = Relative price of sugarcane (deflated
by weighted average price of major
competing cropin two rotationsie. wheat
+ maize and wheat + rice.

P...= Lagged price of sugarcane products
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(separately for sugar and gur)

Y,, = Absolute yield of sugarcane lagged by
one-year/relative yield lagged by one
year (relative to competing crops)

RG,, = Relative gross returns of sugarcane in
two rotations i.e. wheat + Maize and
wheat + rice lagged by one year.

PR, = Price risk/relative price risk.

YR = Yield risk/relative yield risk.

RGR, = Risk of relative gross returns in
two rotations wheat + maize and wheat
+ rice.

W = Rainfall variable.

TCA = Total cropped area lagged by one year.

A, =

n Total irrigated area under sugarcane

lagged by one year.
T =

] Time trend variable.

U =

A Error term.

RESULTS AND DISCUSSION

Due to multi-collinearity of the hundred
fifty functions tried with various combinations of
independent variables both in linear absolute
term and log form, fifty five were chosen to
identify variables on area decisions. Of the two
functional forms linear form in absolute terms
generally yielded better results with respect to
sign and magnitude of coefficients, their signifi-
cance level and R2value. However, thelog form
has shown higher value of R2 only in few cases.

The problem of multi-collinearety among
the independent variables was tested through
simple correlation (zero-order matrix) coeffi-
cients. Of the highly correlated variables those
affecting good fit of the equation least were
dropped. In order to test auto-correlation ‘h'-
statistics for those specification having lagged
dependentvariable (lagged acreage inthiscase)
and Durbin-Watson ‘d’ statistics for those not

having lagged dependent variable were com-
puted.

Results thus obtained from linear form of
functions presented in (Table 1)show highly
significant and positive relationship between
lagged prices of sugarcane in all the regions
except Tirhut. Biharstateas a whole; laggedin
acreage of sugarcane especially Bhagalpur re-
gion. Sugarcane farmers, responded positively
to changes in price and behaved rationally tothe
price fluctuations. (Jhala, 1979).

Negative and significant effect on
sugarcane acreage was apparent in Patna,
Tirhutand Bihar as awhole-forwheatand maize
and in Bhagalpur and Chhotanagpur for wheat
and rice. This suggests that farmers gave due
weightage to the price of competing crops.

The lagged acreage variable was signifi-
cant in Bhagalpur region and Bihar state as a
whole. However, in Tirhut, Patna and
Chhotanagpur it was non-significant. Further
adjustment in acreage under sugarcane was
not feasible in the three regions.

Variables as yield and the relative yield of
the sugarcane with respect to wheat + maize
and wheat + rice rotations were significant. The
farmers gave weightage to acreage based on
yield alongwith the yield of the crop concerned.

Next in order of preference was relative
gross returns variables which were highly sig-
nificantin Tirhutand Patna regions as also Bihar
state as a whole. Thisimplied thatfarmers take
into consideration the relative gross returns per
unit area as compared to substitute crops.

The price risk and relative price risk vari-
ables were found significant with negative sign
in all the regions of the state as also the state as
a whole. Yield risk variable had significant
impactin Tirhutregionandthe stateas a whole.
This implied that farmers gave weightage while
allocating their land to the risk factor both for the
sugarcane crop and also to the wheat + maize
rotation with respect to price and yield uncer-
tainties.
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Rainfall and total irrigated area under
sugarcane alongwith total cropped area were

found non-significant for all the regions, but for )

the Bihar state as awhole. Thisimplied thatdue
importance to the rainfall and irrigated area was
attached for sugarcane culture.

The coefficient of multiple determination
(R?) values was significant in terms of percent-
age was 75.39, for Patna region, 68.07 for

Tirhutregion, 75.31 for Bhagalpur region. 74.17
for Chhotanagpur region and 89.54 for Bihar
state as a whole. It suggested that the inde-
pendent variables explained the variation in
dependent variable in all regions and the state
of Bihar as a whole.

The estimates of short-run and long run
elasticities along with coefficients of adjustment
have been summarised in Table -2.

Table-2
Estimated coefficient of adjustment and price elasticities of acreage

Region Coefficient of Price Elasticities of S.Cane -
adjustment Shortrun Long run
(n)
Patna ’ - 0.1264 0.1422
Tirhut - - -
Bhagalpur 0.6732 *© 0.4559 0.6772
Chihotanagpur - 0.0968 0.1130
Bihar 0.5289 0.1289 0.2437
It showed that none of the values of re- REFERENCES

gression coefficients were significant,implying
that independent variables did not effect the
sugarcane acreage . However, the combined
effect of all factors put together was significant
as seen by the value of R2. The elasticities of
price in short run and long run were positive. It
indicated that one rupee increase in price would
augment area under sugarcane in all the re-
gions of Bihar and Bihar state as a whole both
in short run as well as in long run with an
exception of Tirhut region. This proved that
price of sugarcane was important in acreage of
sugarcane in Bihar,

Policy implications:

' Strong and positive prices responsive-
ness was seen in Bihar. Suitable price of
sugarcane would definitely affect sugarcane
area in the state.

Relative price is used as a variable for
maneuvering crop acreage in the desired direc-
tion. The Sugarfactories should determine their
requirements on long term basis and intimate
them to the farming community in their com-
mand area.
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