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PRICE ELASTICITY OF FERTILIZER DEMAND
IN INDIAs A REVIEW

UK. SRIVASTAVA

ABSTRACT

The government of India has tried to assure a reasonable return
to fertilizer 1industry so that indigenous production can keep
pace with the projected increase in demand of fertilizers. At
the same time the farmers have also been assured of a reasona-—
ble price so that fertilizer use can be encouwraged. The Gaovern-—
ment efforts to meet the twin policy objiectives have resulted in
a substantial increase in domestic production as well as consump-—
tion of fertilizer but at the same time they have also resulted
in an itncrease in subsidy on fertilizers from Rs.604 crores in
1979~B0 to Rs.438B8 crores in 1990-%1.

In the context of reducing budgetary deficit, this increasing
level of subsidy on fertilirers has been a matter of concern. In
1991-92 budget, a proposal was made to increase the price af
fertilizer by 40 per cent, and this was subseguently reduced to
30 per cent, except in the case of small and aarginal farmers
where no increase has bsen envisaged. The impact of 20 per cent
increase in the price of fertilizers has a differential impact on
the over all cost of cultivation ranging between 0.1 per cent in
case of paddy in Assam to highest of S5.25 in case of Wheat in
West Rengal,  depending on the cropping pattern and level of use
of fertilizers.

The concern now i1as (1) whether the price increase will reduce
the absolute level of cormsumption of fertilizers and / or, (2)
whether i1t will cut down the rate of growth of fertilizer con-
sumption, which 1i1s necessary for achieving the food and fiber
production ?

This paper is designed to review various estimates of fertilizer
price elasticities and their suitability for assessing the
impact of price rise ot fertilizers on their consumption. Before
various estimates are reviewed, the fertilizers use scenario in
India is brietly reviewed to provide the backdrop for examining
the suitability and acceptability of the estimates of fertilizer
price elasticity. At the end of the paper, the areas tor further
research have been delineated.
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PRICE ELASTICITY OF FERTILIZER DEMAND

IN INDIA = A REVIEW
U.K.SRIVASTAVA!
Introduction

It has been projiected that India wili require about 240
million tonnes of foodgrains per year by the end of the century.
As  the scope for the expansion of cultivable area has been
exhausted, future increases of agriculture output have ta depend
on increasing the productivity of land only. It is in this con-~
text that the increase in fertilizer consumption is crucial +for
increasing the productivity.

The government of India has tried to assure a reasonable
return to fertilizer industry so that indigenous production can
keep pace with the projected increase in demand of fertilizers
£8,131. At the same time the farmers have also been assured of
a reasonable price so that fertilizer use can be encouraged
£1,9,11,141. The Government efforts to meet the twin policy
objectives have resulted in a substantial increase in domestic
production as well as consumption of fertilizer but at the same
time they have also resulted in an increase in subsidy on ferti-

lizers from Rs.&04 crores in 1779-80 to Rs.4388 crores in 1990?

1. Bbr. U.k. Srivastava is Frofessor in the Centre for Management
1n Agricultuwe at the Indian Institute of Management, Ahmedabad.
The author would like to express his gratitude to Dr. N.T. Patel
and Ms. Madalasa Gandhi of the Institute for their research help
in writing this paper.

This paper was presented at the National Consultation of Ferti-
lizer Price FPolicy held at the Institute of Development Studies,
Jaitpur on October 1-2, 1991. ’



In the conte«t »¢f reducing budgetary deficit, this increas-—
ing level of subsidy on fertilizers has been a matter of concern.
In 1991-92 budget, a proposal was made to increase the price of
fertilizer by 40 per cent, and this was subsequently reduced to
30 per cent, except in the case of small and marginal farmers
where no increase has been envisaged . The impact of 30 per cent
increase in the price of fertilizers has a differential impact on
the over all cost of cultivation ramging between 0.1 per cent in
case of paddy in Assam to highest of 5.25 in case of Wheat in
West Bengal, depending on the cropping pattern and level of use
of fertilizers (Tabhle.l).

The concern now is (i) whethér the price increase will
reduce the absolute level of consumption of fertilizers and / or,
(2) whether 1t will cut down the rate of growth of fertilizer
congumption, which is necessary for achieving the food and fiber
production 7

The association between fertilizer demand and prices of
fertilizers ( relative to crop prices) provides the key for
answering the above aentioned gquestions. In the literature,
however, there 1is no consensus about the degree of negative
association between fertilizer demand and its prices. In addi-
tion, the role of non-price factors, like shaortcoming af the
distribution systemi insufficient credit for both for farmers and
distribution agencies; transport bottlenecks:; inadequate storage
facilities etc., have also been found to play a crucial role in

determining the demand for fertilizers [2,3,4,5,61].
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This paper is designed to review varicus estimates of ferti-
lizer price elasticities and their suitability for assessing the
impact of price rise of fertilizers on their consumption. Before
various estimates are reviewed, the fertilizers use scenarioc in
india i1s briefly reviewed to provide the backdrop for examining
the suitability and acceptability of the estimates of fertilizer

price elasticity. At the end of the paper, the areas for further

research have been delineated.
Fertilizer Scene in India

The fertilizer consumption during the last 20 years (1969-70
tor 1988-89) has consistently and substantially increased from
1.8 million tonnes to 11.04 million tonnes, which indicates a
compound rate of growth 3.88 per cent (Table 2). The consumption
has, however, been largely concentrated in irrigated crops/areas
and some cash crops. The irrigated area has also increased from
36.97 million hectares in 1969-70 to 85.63 million hectares in
1986-87 indicating the compound rate of growth of 1.13 per cent.
One of the major contributors to the fertilizer consumption has
been the area under HYV. The percentage of HYV to gross cropped
area has rapidly increased from 7.03 per cent in 1969-70 to 31.77
per cent in 1986-87. This indicates the compound rate of growth
of HYV area to be 3.28 per cent.

The +ertilizer prices have been raised only atter long
intervals and they have been sticky in between, but during the
last twenty years (1969-70 to 1988--89) the wholesale price Index
of fertilizer have gone up 98 to 288.4 (with the base year 1970~

71 = 100), giving & rate of growth 2.70 per cent, It is important



to note, however, that fertilizer price index to foodgrain price
index during the period has 1n fact shéwn a decline. It has come
down from 102.51 in 1969-70 to 73.97 in 1988-89. If one takes
fertilizer price Index as percentage of all commodities it has
come down from 103.38 in 19469-70 to 64.25 in 1988-89. This
indicates that the price of fertilizer relative to crop prices
has come down over the years because the wholesaie price index
of foodgrain and wholesale price index of all commodities has
been growing much more rapidly than the wholesale price index of
fertilizer. Thus the profitability of fertilizer use has improved
over the years.

Even the procurement prices have xlso been raised substan-
tially, particularly during last ten years. The support prices
have increased in 1990-91 over 1980-81 anywhere between 84.0
per cent and 444.4 per cent (Table 3).

As indicated in table 1 earlier, there are, however, vast
differences between the States in terms of fertilizers consump-
tion per hectare, HYV coverage of the gross cropped area and per-—
centage irrigated area to gross cropped area (Table 4). These
differences 1indicate that the farmers in various States face
vastly different production functions, and even the Qifferent
points at the same production functions. This raises methodolog-
ical questions in assessing the impact of fertilizer prices on
the consumption of fertilizer in various States, crops and var -~
ious sizes of farmers. Some estimates have indicated that 70 per
cent of the use of fertilizers is by large and medium <tarmers.

Although the small farmers use fertilizers more intensively, the



number using fertilizers is relatively small.

The consumption also remains skewed, towards irrigated crops
which emphases the need for increasing the level of consumption
in rainfed areas covering 70 per cent of cultivated 1land and
growing important crops like pulses, ocilseeds and millets. The
skewed pattern of fertilizer consumption is also displayed by
the consumption pattern in two seasons namely Kharif (Monsoon)
and Rabi (winter). In the year 1988-8% the share of fertilizer
consumption in kKharif and Rabi season was in ratio of 47:53. The
ahare of consumption of fertilizer in Rabi is more despite the
fact that the cultivated area under Rabi is much less than under
Kharif.

It is in this fertilizer use scenario that we have to exam-
ine the impact of recent 30 per cent increase in fertilizer

prices on its consumption, and overall impact on the rate of

growth of agricultural production.
Empirical Estimates of Price Elasticities in India

Only a very few empirical estimates are available for price
elasticity of fertilizers. All these are presented in Table 5. In
the oldest estimate available by Ashok Parikh [121, His model
included only the irrigated area and fertilizer price deflated
by farm harvest prices of agricultural commodities. That time the
role of HYVs in explaining the fertilizer consumption was not
prominent.  tlost recent estimate by G. Subramaniyan and V.Nirma-
la [ 16 1 has included the ratio of fertilizer prices to agri-
cultural commodities price, percentage of area planted to HYV,

per cent of area irrigated, weather cond:::on, measure of land
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intensity and trend variable as the explanatory variables of
tertilizer consumption per hectare. The empirical equation based
on this specitfication is also geod, and the estimated price
elasticity (specified as ratio of price of fertilizer to agricul-
tural commodity price) works out to be -.4243, it means that 1if
thie ratio changes by one point the consumption per hectare goes
down by .4263 Kg. I+ one looks at earlier data used by Parikh the

1 point change in the ratio (ratio of price of nitrogen to farm

harvest price » 100) brings about decline in fertilizer consump-

tion of .2410 tonnes. Using the model of Grilliches [ 7 1 de-—
veloped U S agriculture, Timmer estimated the short term price
elasticity ranging between -0.31 to ~-1.20 and long term price

elasticity, ranging between -0.34 to -2.50 [ 10,171,

Based on the empirical estimates presented in table.S fol-
ilouing observations can be made:

(1) Most of the estimates are based on All India data except in.
case of Farikh where he had attempted to estimate the +func-
tions for some States as well. However, In caze of Farikh
the model specificatin; waes of an extremely limited rele-
vance and the empirical estimates lacked proper signs in
some cases of price coefficients and equatione indicated a
very poor'Rz.

{2) There is no uniformity in specifying the price variable 1in
the models. All the models have taken the price of fertiliz-
er in relation to output price, but some have only taken the
price of nitrogen and others have taken weighted price of

NFK. Again some have taken agricultural commodity price



others have taken harvest price and so0 on as deflators .

Thus the estimates are not comparable overtime.

(3) It has been observed that positive elasticities of irriga-
tion and HYV variables are much larger than the negative
association of fertilizer price ( relative to crop prices)
and tertilizer consumption.

{4) As we have observed above, the fertilizer consumption per
hectare differs widely between the States and also the
percentage of irrigated area to total cropped area, and
percentage coverage by HYV also differs widely between the
States. The all India estimate of price elasticity does not
convey the impact of prices on consumption on different
crops in various States.

'5) None of the models include any of  the crucial non—price
Variables like outlet intensity and credit availability.
Subramaniyan and Nirmala [ 16 1 have made the efforts to
include weather condition and land intensity in addition to
other conventional variables. |

‘b)) It has been observed that long run elasticity are higher
than the short run elasticities.

Thus, the empirical models in available literature have
their shortcomings in terms of their specifications and aggregate
data use in empirical estimation. Still if one is to use the
short term elasticity of —-.4263 of the price variable, the 30 per
cent increase in the fertilizer prices with no change in agricul-
tural commodities price could have led to adverse ratio of ferti-

lizer price variable (specified as relative crop price) and would



have resulted in a decline in fertilizer consumption. This de-
cline may not, however, have been in absolute terms because the
positive welasticities of irrigation and HYV variables exert
substantial positive i1nfluence fertilicer consumption nullifying
the negative impact of price variables and both these are planned
to increase as a result of larger investment in idirrigation
(including minor irrigation) and area under HYV. But still there
would have been a tear of decline in rate of growth of fertilirzer
consumption affecting the envisaged level ot agricultural produc-
tion.

The fear of decline in rate of growth of fertilizer consump-—
tion from the desirable level is also not likely to come true.
As indicated in Table 2. the percentage of fertilizer prices to
index number of foodgrain prices as well as index number of all
commodities price have been lower than 100 and thus in relative’
term the fertilizer has been cheaper than the +foodgrain prices
over the years.

As  the 30 per cent increase in price of fertilizers, would
have brought about increase in cost of cultivation from 0.1 per
cent to 5.25 per cent, the pressure was growing for increasing
the support price. The increases in support prices in major
comnodities announced recently are much more than the expected
increases in cost of cultivation due to increases in fertilizer
prices. Meanwhile open market price of foodgrains as well as all
the commodities have also gone up rapidly to contribute to the
estimated rate of inflation of the order of 15 per cent. Thus in-
crease in fertilizer prices relative ta foodgrain prices has

been further toned down. Thus the fear of & decline in rate of



growth of fertilizer consumption i8 not based on the empirical
observafion. It has only produced, the kind of apprehension that
6VK Raoc Committee had envisaqed, "If the prices of fertilizer go
up, the cost of production of a&gricultural produce will also go
up, and so also the support price, to be declared by the Govern-
ment. This will lead to undesirable intflationary pressures’l
G,p.V 3} . This committer had in fact recommended that prices of
fertilizers could be increased by S5 to 7 per cent provided the
country has achieved a cumulative increase aof 30 per cent in the
consumption of fertilizer during the preceeding three years.
Anaother ftear has been in relation to fertilizer consumption
by the small and marginal farmers. It has been mentioned that
these farmers have limited cash availability +for purchase of
fertilizers, and increase in fertilizer prices would reduce the
total purchasing power of these funds. This fear has become noan
existent because the small and marginal farmers have been exempt-
ed from the price increase in case of fertilizers. It all, howev-
er, depends as to how the dual policy is actually implemented.
Yet another apprehension has been in case of dryland and
rainfed agricultural regione and aleo the eastern region. It has
been indicated that even with the available technology, the
profitability of Gertiliéer use i1n the crops grown 1in these
regions is substantially high and lower current use of fertilizer
per hectare cannot be explained by price and profitability con-

sideration. In their case non-price variables are much more

important.

VIRRAM SARABHA! LIBRARY
BNORAN INSTITUIE OF MANAGEMENT
VASIRAPUR, AHMEDABAD-380038



Armas for further Research

Al though th? available empirical models and prevailing
levels of relative prices (fertilizer prices relative to crop
prices), coverage of HYV and irrigation variable, do not iindi-

cate any prima facie decline of either absolute level of rate of

growth of consumption, there 168 a need to refine the estimates
of price elasticity, particularly by generating the functions at
more disaggregate levels and better specification of models,

As mentioned above most of the fertilizer demand functions
used for estimating elasticities are at aggregate all India
level. There is need for estimation of those functions at disag-—

gregate levels as follows:

t. Fertilizer demand functione cropwise at the state
level,

2. Fertilizer demand +functions at the state level with
farm size classification - small, medium and large.

In addition to the conventional variables used in ferti-
lizer demand functions, there is also a need to add atleast some
variables as a proxy for non—price factors. For example, the
outlet density in each state can be used as an additional varia-
ble. Similarly credit availability can &leo be used as an addi-
tional variable in models.

The price elasticity of fertilizers estimated in each State
then needs to be used along with the elasticity of other varia-
bles in assessing the impact of raising fertilizer price on its
consumption. Any differential elasticity for various sizes can
also give the rationale tor dual or differential pricing policy,

if the administrative mechanism can be devised for implement-

10



ing such policies meaningfully.
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TABLE

1

STATE-WISE PERCENTAGE GF COST OF FERTILIZER TO TGTAL COST OF CULTIVATION FOR VARIOUS CROPS

iPaddy !Cottorn i{Sugar Cane iJowar iMheat !broundnut | Gram iPotato iBajra  iSoyabean iOnion
= me——- jmeem———- ] -~ {~=- H i - tome { e

L A D L 2
13.62 9 11008 ¢t 7.30 k320 ¢ Y N TR : ! ! t
HA,09)  (3.02) {2.19) {0.96) (1.49)
10.32 51 : : H t { 3 ‘ H H
1{0. 10}
14,78 ¢ 1 ; 2,713 g ¢ ! ! ! ! 3B gt : !
1{1.43) 10.82) (0.97)
: t .30 ¢! {1 9.65 ¢« : 7.49 ) | ! V7,693 1 !
H (2.19) {t. 70 (2.25) (2.31)
.28k 2 457 & 6.78 3 | 4,25 k| { H 1 2,06 ki H
(3.3 L.3h (2.63) 4. 28) 0.62)
f H H ' ' ‘ V0120 3.1t . :
H (0.04) ({1.11) i
c8.093 0 7.00 31 12,39 3 | 6.25 g ¢ . 4.06 5 1 : : \ | 8.38 ¢
H2.43) (2.1 {3.72i (1.88} (1.221 (2.51)
16,0551 7.8 1 L 343517895 .13 el 331 k ! : \ LT
1{1.82) (2,36} (1.03)  {2.31) .24 {0.99) {1,291 .
: b0 gt 11,02k 1 7,205 1 : ! ! : : )]
] 13.31) (3.31} 2.03) {2.31)
1618 )10 ‘ i ' : 2.7 3 o ‘ : ! i
1(1.8%) {0.81)
3.9 f ! 5.4 5 ! 8.3t al 115.89 k ! i ! : ! H
L L84 (2.43) W
H : ! 1625 g1 676 10735 1 b ! .
{ (1.88) (2.03) 10.27)
1 I B LN .63 ¢ 1 0.58 b ¢ H 2.47 ¢ 1 - : : :
: (2.76) (2,84 (0.17} (0.74
17,35 g : 8.63 i ! H3.77 3 1 10.54) 1 B.461 1 440358 0,005}
{(2.20 (2.59) (4.13) 0,160 €2,54) {1.23) (0,00}
¢ 3.8%h H d H7.45 b ¢ ' V17,00 d ! : :
st il (5.29) (5.10)

= 1979-80 g= 1983-84 j= 1986-87

= 1980-81 h= 1984-85 k= 1987-88

i= 1985-86

f= 1981-82

Figures in paraenthesis iwdicate the impact of 30 per cent incrase in
fertiliser price on the total cost o cultivation in percentage terms.

Governaent of Ipdia,Directorate of Economics & Statistic,Department of Agriculture & Co-operation,
Cost of Cultivation of Principal Crops in India, 1991

Figures in parantheses indicate the impact of 30 percent intrease in fertilisers price on total

cost of cultivation in percentsge teras.
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AND PRICE INKDEK OF FOODGRAINS, FERTILISERS AND ALL COWMODITIES.

#hole khote  Nhole Percentage Share of
Gross All India Fertilizer Gross KYv Price Price Price
Cropped Consue. Consus. Irrigated #rea Index of Index of Index of Irrig. fertilizer Fertilizer HYWV &
ear Area ¢ NPK Kg per Ha Area - Foodgrains Fertilizerkll Com. to  Price index fPrice indes Gros
Cropped to Foodgrains ta o1l Cropi
€’ 000 ha} (’000 tons) (’000 ha) ("000 ha}  Base year 1970-71 = {00 Area  index price Commodities Ara
70 182265 1982.00 12.21 36970 11413 95.60  9.00 .80 22.78 102.51 103.36 1
It 165791  2256.60 13.61 38194 15400 160,00  [00.00  100.00  23.04 100.00 100.00 9
72 165194 2856.27 16.08 38431 18173 103.40  100.40  105.40  23.24 37N 9%.27 {1,
I3 ¢ 162150 2747.87 17.07 39049 22321 119.50 105,60 116,20 24.08 88.37 50.98 13.
74 169870  2838.55 16.71 40280 26038 i41.90  113.90 139.70 3.1 80,27 81.53 13,
75 164190  2573.30 15.67 41740 27337 195.80 203.00  174.90  25.42 103.48 116.07 16/
78 (70994  2893.73 16.92 433683 31900 174,10 214,70 173.00 25.34 123.32 124,10 18,
77 1647280 3410.88 20.39 43552 33340 152,70  186.50  174.40  26.04 122,13 105. 6t 201‘
78 {72305 4285.82 24.87 46030 38930 170.40 177,40  185.60  26.7% 104, 11 95.58 22
9 174764 3116.94 29.28 48090 40130 172.60 175,20  185.80  27.52 101,51 94.29 2,
-80 169657  3235.43 30.98 49176 38400 185.40 167.20  217.80  28.9% 90.18 76.84 221
-8 1730%  5515.57 31.86 49875 43100 206,70 242,70  2537.30  28.81 112,30 94.33 u.
-82 177042 6047, 13 34.27 51554 46493 37.40  273.46 281.30 29,12 119,27 7.8 2.
-83 173396  4402.44 36.32 521 47480 248,80 277,70 288.70 30.08 1it.62 .19 1.
-84 180165  7710.08 42,79 53337 53700 273.80  287.5%0  316.00  29.94 37.70 84,63 2.
-85 176418 B210.9% 46.54 54083 4100 76,20 262.50  338.40  30.68 §3.04 11.51 30.
-Ba 178831  8474.07 47.39 54652 55400 293.70 256,90 357.8  30.56 §0.26 74.59 30,
87 {76920 8738.36 49.39 55638 56200 298.60 288.80 376.8  31.45 .72 76.45 M.
-88 N.A.  BA35.82 N. 4. 54100 331,90 288,50 495.4 84.92 .14
89 WA, 11033.94 N.A. 4010 I83.%0 288.40 435.3 73.97 46,29
‘ound 0.24 3.88 3.74 1.13 3.8 29§ 2.70 3.54
| Rate
ple 0.51 9.44 8.57 2.43 9.14 7.68 5.85 8.35
Rate

- ——

l. Cospound rate of groeth is cosputed by vsing the equation Log y = a + bt.
2. Sisple rate of growth ix computed from two pointe of tise ifirst and last year datal.

s I : Fertiliser Association of India, Fertiliser Statistics 1989-90

—_— e ——— —— e . ———

& Monthly data (986-87 & Annual data 195089, eay 1989.
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TABLE:3

PROCURMENT COMMODRITIES STATUTORY PRICES FIYED BY THE GDVERNMENT
FOR ABRICULTURAL COMNDITIES (ACCORDING TO CROP YEAR)

{Rupees per gquintal)

tear Crops

Wheat  Paddy Jower Bajra Tur Ground- Sugar-  Caotton

nut cane
19717t 76 47 55 55 N NA ) NA
1975-16 105 " 74 " ) 9% A NA
1979-80 115 95 55 5 145 190 12.50 275
1980-81 17 105 105 105 190 206 13.00 304
1981-82 130 115 L6 116 A 270 13.00  NA
1982-83 142 122 118 118 215 295 13.00 380
1983-84 151 132 124 124 245 315 13.50 400
1984-85 152 137 130 130 it} 340 4.00 535
1985-86 157 142 130 130 300 350 16.50 535
1984-87 162 146 132 132 320 370 {7.00 540
1987-88 146 150 135 135 325 390 18.50 550
1988-89 173 180 145 135 350 430 £9.50 400
1989-90 183 185 165 145 25 500 2,90 &%0
1990-91 A5 208 180 180 480 580 B.00 750

1 incre- 182.91 336.20 227,31 22731 190.92  aa. 43 802 172,72
a5 over
the period

1. 7Z increase in 1990-91 over 1971-71
2. 7 increase in 1990-91 over 1979-80
. 4 increase in 1390-91 over 1975-76

Source: Government of India, Economic Survey - 19%20-%1,
1985-86, 17280-81,Ministry of Finance,
Economics Division.




TABLE ¢ 4

STATE-RISE PERCEMTAGE SHARE OF FERTILISER CONSUMPTION,GROSS CROPPED AREA,
HYV COVERAGE, GRDSS IRRIGATED ARER, PERCENTAGE OF HYV TD GROSS CROPFtD AREA,
AND PERCEWTAGE OF IRRIGATED AREA 70 GROSS CROPPED AREA

State

Percentage

Sross

of fertiliser Cropped

Percentage
Irrigated
area to

Gross

#yv

Irrigated Coverage

Percentage
of RV to
gross

consusption ta  Area gross Area cropped area
all India {’000 ha}  cropped area (000 ha) (’000 ha)
fertiliser cost
1989-90 1986-87 1984-87  1984-B7
#runachal Pradesh 0.002 201.00 11,44 23.00 N.A. ERR
dssam 0.20 3444, 00 3.70 372.00 1.16 0.03
Bihar 5.18  10432.00 35,72 3831.00 5.48 0.05
Manipur 0.07 189.0¢C 39.48 75.00 96.00 50.79
Meghal aya 9,05 204,00 24,76 51,00 45.00 21.54
Nizorua 0.005 71.00 11.27 8.00 N.A. ERR
Nagaland 0.002 191.00 28.80 55.00 23.00 12.04
Orissa 1.48 3270.00 22.32 2088.00 1.90 0.02
Sikkia 0.02 134,00 11.94 14.00 39.06 29.10
Tripura 0.10 408.00 10.78 44.00 153.00 37.99
West Bengal 0.48 8211.00 23.27  181t.00 2,64 2.43
Haryana 4.90 J461.00 89.10  3912.00  27G0.00 47.69
Himachal Pradesh 0.33 983.00 17.40  171.00 501.00 90.97
Jasan & Kasheir 0.30 1626.00 32.38 404,00 547.00 5331
Purjab 10.50 727,00 91,31  6590.00  3042,%0 4%.85
Utter Pradesh 19.19  27198.00 47.4h 12908.00 1149400 42,26
Chandigarh 0.91 4,00 15.00 3.00 0.4, ERR
belhi 0.08 87.00 .71 89.00 N.A. ERR
éndhra Pradesh 14.06  11893.0 37.29  4360.00  4i59.00 35.57
Garnataka 7.15  11821.00 19.00  2247.00  2163.00 18.30
Kerala 1.9 2876.00 14.84  426.00 447.00 14,53
Tani{ Hadu 7.14 6506, 00 43.70  2844.00  2601.00 39.97
Pondichery 0.16 43.00 83.72 34.00 NA ERR
Andaman & Nicobar 0.0 35,00 N.A N4, NA, ERR
bujarat 8.27  10962.00 24,72 2710.00  2074.00 18.92
Madhya Pradesh 4,18 22214.00 15.56 3456.00  4141.00 18.64
Haharastra 10.85  19838.00 12.41  2462.00  §740.00 28.93
Rajasthan 2.85  17440.00 .67 4351.00  2948.00 16.74
6aa, Oiu & Doman 0.05 130.00 11.54 15.00 N.4. ERR
Dadra Nagar Havaliy 0.01 N.4. N.4. .00 N4, N.A.
All Others 0.00 N.4. N.&. N.A. 117,00 ¥.4
All India 100.00  176920.00 J1.45 9§5434.00 56174.00 31.75
Source : Fertilizer Assoriation of india, Fertilizer Statistics {989-30;1988-89
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TABLE:S

REVIEW OF VARIDUS NODELS OF PRICE ELASTICITY OF FERTILIZER DEM:ND

fathor Bata Espirical Hodel Price Elasticity of  Adjustas
Fertilizer Deaand Coeffici
Short Ters Long Tera
§ Subrasaniyan 1966-67 log (F/hal = -1.738-0,4263%10g (P /Py}+0. 093748 l0ghV+
k to (-3.9337} (7.347)
l! Nirsatal 1985-86
{19911 1.438%1091RR + 0.0814%10g8 0066581 0gT;
{2.43) (2.262) {-1.7372)
-2.6283%105 + b
(-2,289) -. 4243 - -—
R2 = 009943
$here f/ha = Consumption of fertilizer in kg/ha
Ps/Pa = ratio of price of fertilizer to agricultural
coesodity price
MV = Percent of area planted to HYV
] 2 Heather condition
IRR = per cent of area irrigated
H = geasure of land intensity
(gross area sown per capita)
Ty = Tread variable
In the sbove aodet, HV and IRR are regarded as proxy
varibles for Technological shifts.
Dynamic Madel
LogFy = 4.823 - 1.296 lagPgy +. 1641 logFy_g -1.30 -1.54 0.84
(1.33) (3.09)
RZ = 0.85
bhere Fy =2 actual fertiliser consusption
P¢y = price of fertiliser relative to price of
agricultural cossodities,
peter (2
{. 1953-54 0.3 034 092
to 47-48
2. 1953-54 ©0.53 %  -0.63  0.08
to 67-468
3. 1958-%9 L2 -5 0.5
to 43-44
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TABLE-5 (Cont.)

Page 2

fshok & Parikhd 1958  Model |
{1965) to  ~e=~ee--
1964

tag ¥y =log Ay + byiog Xy¢ + b7 log Yp¢ + Ujy

Where V¥, = Consuaption of Nitrogenous fertilisers
(in Kitrogon tons)
litz Total lrrigated drea
144z Deflated fertiliser price ( Price per ton of Nitrogen
/ farm harvest price index nusher x {09}
U= Stochastic variable
Ryyby,by are parassters.

log¥y = logh; + bylog X4y ¢ bylag Xn + Uy,

bhere X444 = Irriqated drea in previous year

States Model Regression  Coefficients LY
No. hi b2
Bihar ( 3.0593 2.37714 M5 st -
(1.31042 10,7933
() 11770 2.5394 .28 2.53M4 —
£1.54881 (1.2810)
Kerala (1) 4.534¢ 0.2589 410 0.2589 -
(2.23581 {1.4900)
(20 b 19448 -0.4264 880 -0.4264 -
(0.6037) (0, 7344)
Nadras ar - 2.91818 - 8048 692 -0.8048 -
(. 760048 {.9710)
(2l 268968  -1.1325 .81t -1.1325 —
(, 8687} (. 7726}
Nysore (1 3.83924 .6388 .888 0.6389 ---
(. 42561 i1.8400)
) 564 -2.19e5¢ 307 -2.1985% -
{,3662 (. 5470)
Orissa (r 3.1302 L6781 232 0.56781
(1.3928) {2.8400)
(20 2.935 2.7014 .148 27014 ---
(1.6011) (2.3051)
Punjab Uy 10.9500% 1,754 .84l 1.7524
(1.7427) {1.4076)
(2 9.89338 3.0678% .87b 3.0678% -
(1.3050) (1.2294)
All-India (1) &.5458% -. 2410 . 801 -0.2410 -—

{1.1340) {.7750)

——-
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TABLE-5{(Cont. )
Page 3
a Detailed eaodel not Reportad
{ Significant at 5 per cent level
tt Significant at 10 per cent levael
Note: The fiqure in brackets are standard errors.

f. 6. Subrasaniyan and V. Nireala, ‘A Macro Analysis of Fertilizer Demand in Iadia (1966-47 ta 1983-84)"
Indian Journal of Agricultural Econoeics, Vol 44 No.1,Jan- March 1991,

2. Tlisser Peter C, "The Demand for Fertilizer in Developing Cauntries”, Food Research Institute Studies, Vel.13, No.3, 197:

3. Mshok.K.Parikh, * Demand for Nitrogenous Fertilizers : dn Econometric Study®, Indian Journal of Aqricultural Econcmic,
Vol. 20, No.3, July - Sept. 1945.
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