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Fertilizer Subsidy Reform in the Indian Foodgrain
Market: A Comparative Static Analysis with Respect
to an Increase in Fertilizer Price

Hisato Shuto™

1. Introduction

Government interventions in the Indian food-
grain market include (1) procurement-cum-
public distribution system (PDS), (2) buffer
stock management, (38) subsidies of inputs,
and (4) public investment. Their purposes are
to increase production and productivity, to
ease uncertainty, and to protect the vulnerable
class.

In the New Economic Policy implemented
since 1991, these interventions have been re-
considered. The present economic reforms are
being conducted under the conditionalities of
the structural adjustment programs from the
IMF and the World Bank. These reforms are di-
rected towards achieving short term macro-
economic stability and improving medium to
long term economic efficiency. The agricul-
tural sector has an important role in this
reform because agricultural subsidies are rec-
ognized as a factor in the expansion of govern-
ment expenditure and fiscal deficit. And these
subsidies are recognized as a factor contribut-
ing to the decrease and stagnation in public in-
vestment since the 1980s.

In 1991, the Rao Government tried to reduce
fertilizer subsidies by raising the issue price of
fertilizers. However, this reform has been quite
limited. Nitrogenous fertilizers such as urea
are still under price control, though non-
nitrogenous fertilizers were de-controlled.
Small farmers were temporarily excluded from
this deregulation exercise. Also, the govern-
ment gives subsidies for producing, importing,
and using de-controlled phosphatic and
potassic fertilizers like di-ammonium phos-
phate and muriate of potash. The maximum
retail price of these fertilizers is fixed and the
part of differences between the cost of produc-
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tion and retail price, and the cost of importa-
tion and retail price is subsidized. In early 90s,
the fertilizer consumption pattern has actually
changed. The ratio of consumption of nitroge-
nous fertilizer to that of de-controlled fertiliz-
ers has increased. In order to modify this
biased consumption pattern and to mitigate
the effects of devaluation in rupees to produc-
ers and importers, the above ‘concession’ subsi-
dies for phosphatic and potassic fertilizers has
recently been increased.

To the extent that welfare losers can resist,
reforms may tend to progress slowly. Agri-
cultural input subsidies bring divisible benefit
to the rich and large farmers because they
have good access to irrigation facilities and
high yield varieties (HYVs). In this case, re-
ducing these subsidies will have a negative im-
pact on the welfare of the upper class.
However, in India, the effects of these reduc-
tions may be different from the above under
the present procurement system.

The food subsidy in procurement-cum-PDS
/stock and the fertilizer subsidy are together
known as an explicit subsidy. Under the pres-
ent system of procurement, the reduction of
the fertilizer subsidy may cause an increase in
the food subsidy. If the government wishes to
avoid this negative effect on the food subsidy,
the issue price of foodgrain in the PDS may be
increased. This means that the welfare of low-
income class would be negatively effected.

This paper formalizes the Indian foodgrain
market in a static equilibrium model and uses
a comparative static approach to examine the
effect of the increase in the fertilizer issue
price. And the conclusions as described briefly
above are derived.

2. Procurement system and subsidies

In this paper, we treat the procurement-cum-
PDS and the fertilizer subsidy as interventions
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by government in the foodgrain market.”

The government procurement has the pur-
pose of securing the buffer stock and the PDS.
The central government agency, the Food
Cooperation of India (FCI), purchases food-
grains in the developed foodgrain states, like
Punjab and Haryana? The FCI has also the
role of distribution/transportation to the less
developed foodgrain states. The private distri-
bution of foodgrains between states was
controlled for the administration of these in-
terventions. However, this restriction of move-
ment has recently been abolished. Despite this,
the FCI still has an advantage in using railroad
transportation. And the capacity in the road
transportation is so low that there are still sub-
stantial barriers in private movement. Because
of this, we assume that the foodgrain move-
ment between states by private traders is con-
trolled in the below formalization.

Forms of procurement are different between
paddy (rice) and wheat. In wheat, the procure-
ment occurs under farmers’ voluntary sales.
Farmers are able to bring their produce to the
government purchase center under the mini-
mum support price (MSP). In paddy, procure-
ment is under levy. The FCI purchases the rice
from the millers at a particular rate.

Government declares the MSP in every
sowing season. This price basically follows a
recommendation from the Commission of
Agricultural Costs and Prices (CACP). The
recommendation from the CACP is based on
the average costs in states under procurement.
In the marketing season, the FCI receives
wheat and procures paddy. Then, the MSP in
paddy is the procurement price.

The FCI procures part of the marketable sur-
plus, then farmers can sell the residual in the
open market. This means that farmers have a
two-tier price, the MSP/procurement price and
the open market price.

The foodgrains are procured for buffer stock
and the PDS.® The FCI sometimes off-loads the
excess foodgrains onto the open market. The
issue prices in the PDS and the FCI's sales are
usually lower than the economic cost of pro-
curement (this includes procurement price
and cost, storage cost, and other administra-
tion costs). This negative margin is covered
from the central government expenditure and
is food subsidy.?

Food and fertilizer subsidies are explicit

subsidies because they are accounted for in
government expenditure. In 1991-1992, the
shares of the explicit subsidy in the central
government revenue expenditure and in the
GDP were 98 and 2.0%, respectively. The
shares of food and fertilizer subsidy in the cen-
tral government expenditure were 3.5 and
6.3%, respectively. In the 90s, as interest pay-
ments have increased, the weight of the sub-
sidy in government expenditure has fallen.
Food subsidy, however has increased. Each of
food and fertilizer subsidy accounted for 4.1%
of government expenditure in 1997-1998.2

Fertilizer subsidy is divided into two types.
The one is for the fertilizer production plants
as known as the retention price scheme, while
the other is for issuing to the farmers. This
paper analyzes only fertilizer subsidies for
farmers.

There are other implicit input subsidies for
credit, irrigation water, and electricity. The ag-
ricultural sector pays cheaper charges of these
inputs than the non-agricultural sector. In ad-
dition, the recovery rate for these fees is low.
The Government of India, especially the
Ministry of Finance, stresses the need for a re-
duction in these agricultural subsidies as the
non-merit subsidies. However, while the need
of the food subsidy is recognized in the con-
text of income distribution, more efficient ad-
ministration in procurement-cum-PDS s
required.”

1) Tyagi [15] is used as the main reference concern-
ing the foodgrain market.

2) In some states, state agency also procures inde-
pendently, we don't treat this state procurement.
3) The one of the problems in the PDS is that the
beneficiaries are not properly targeted. Recently

TPDS (targeted PDS) has been introduced.

4) Strictly speaking, this negative margin is known
as “consumer subsidy.” In addition to this, the food
subsidy includes the costs for stock carried over.
However in this paper, we do not explicitly differ-
entiate between both. )

5) Figures are derived from Government of India
[6].

6) Government of India [5] is a useful reference.

3. The Model

In formalization below, home consumption of
foodgrains in farms is ignored for simplicity.
Output is then equal to marketable surplus.
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1) * Wheat market
As has been described, the FCI procures wheat
by farmers’ voluntary sales. Farmers have the
alternative of supplying either to the open
market or to the FCI depending on their pre-
vailing prices. The open market price is equal
to the MSP after the farmers’ arbitrage supply
behavior.” This means that the government
should set the appropriate MSP in order to se-
cure their required foodgrain. This MSP is the
price that leads to equilibrium on the open
market. :

To begin the formalization of the model, it is
assumed that government fixes the amount of
procurement of wheat (). The procurement
price/MSP (p,) is equal to the open market
price (p,), and it is the incentive price (») to
the farmers.

P=D,=D, €y)

This open market price is determined from
the open market equilibrium condition.

y—Q=D(®) 2
Where, y is the production and D(-) is the de-
mand function in the open market.

We assume that production is under the
technology with two variable factors and a
fixed factor, and it is described by the produc-
tion function:

y=rf(x, x,; F) 3)
Where, z, is the variable factor 1, x, is the vari-
able factor 2, and F is the fixed factor.

The cost function is derived.

C=Clw, wy, y; F, wp)=C,(w,, wy, y) +FC (4)

Factor 1 is under the full control of the gov-
ernment, and its price is w,. Variable factor 2’s
market is assumed as perfect. w, and w; are the
prices of factor 2 and the fixed factor, respec-
tively. C,(+) is the variable cost function, and
FC is the fixed cost. By profit maximization,
the supply schedule is,

5 _0C, ®)
oy oy

And the variable factor demand functions
are derived from cost function.

oc 0oC, oc _0C,
o E o, LyE = ©)

ow, ow, ow, Oow,

The supply function of the variable factor 2
is assumed to be k(w,). Then the equilibrium
in this factor market is then given by

z,=k(w,) )

In this market, government fixes the amount

X

of procurement () and the issue price of fac-
tor 1 (w,). Farmers behave given these policy
variables and fixed factor price (w;). The out-
put (y), the open market price/MSP (p), the
demand for factor 1 (x,), the demand for fac-
tors 2 (x,), and the price of factor 2 (w,) are
then determined.

As described in previous section, however,
the CACP recommends the MSP based on the
average cost. In the above formalization,
though not shown explicitly, it is not a contra-
diction. The ratio of the average variable cost
to the marginal cost is constant under a ho-
mogenous production function. If the total
variable cost does not vary with respect to
total cost, the marginal cost or the incentive
price is constant with respect to the average
cost?

2) Paddy market
A procurement of paddy is generally under
levy by securing some rate from the millers.
This does not mean that the open market price
equals the procurement price. It is assumed
that the millers show to farmers the weighted
average price of the open market price and the
procurement price. This pooling price is the in-
centive price for farmers. For purposes of sim-
plicity, margins to millers are omitted from the
analysis.

The production technology of paddy is also
described as a function with two variable fac-
tors and a fixed factor.”

y=f(z, z,;; F) ®
Where the variables are defined as in the
model of wheat.

The cost function is,

C=CUb,, wy, ¥; F, we)=C,(w,, wy, y)+FC. (9)
Definitions follow those defined previously.
Factor demand functions are
ac _ oC, ac _ oC,
oo P ow, ow, OV

Government fixes the amount of procure-
ment , and procures the paddy in the ratio of
output 6.

Q=0y an
Procurement price p, is fixed by adding a
particular margin to the average cost (AC).

pp=r-AC=r% 12

Where, 7 is the markup rate.
Farmers can supply the ratio of the produc-
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tion (1—@) to the open market. The equili-
brium in the open market is
(1—6)y=D(,). (13)
Where, D(+) is the demand function in the
open market and p, is the open market price.
Then, the incentive price p is

p= 1-0)p,+6p, (14)
And, the supply schedule is
_ 8c 0C,

== . 15

p - ou (15)

Factor 2 is assumed to be subjected to a per-
fectly competitive market. The supply func-
tion of the variable factor 2 is given as k(w,),
and the equilibrium in this factor market is

z,=k(w,). (16)

The policy variables are the amount of pro-
curement (@), the issue price of factor 1 (w,),
and the markup rate (¢). Farmers respond to
these variables and the fixed factor price
(wy). Output (y), open market price (p,), pro-
curement price (p,), incentive price (), factor
demand for factor 1 (z,), and factor demand
for factor 2 (z,) and price of factor 2 (w,) are
determined endogenously.

1) In actuality, in the beginning of the marketing
season (every April) the wholesale price is equal
to the MSP.

2) In practice, the MSP is about 1.2 times of the av-
erage cost in Punjab. ‘

3) In this paper, the variables in paddy are not dif-
ferentiated from those in wheat by using subscrip-
tion.

4. Comparative Static Analysis of Fertilizer
Subsidy Reduction

Using comparative static analysis, the effects
of increase in the factor price of 1 are exam-
ined in both the wheat and paddy markets.

1) Wheat market
By taking the total differentials of equations

SA(k+0)+00(S,+(1—2) (k+S)}

(2), and (5)-(7), the below comparative static
systems are derived. ““*means the rate of
change in the concerned variable.

» Market equilibrium

1. 1 \2_ . :
() (L) an

Where, 6 is the ratio of the procurement to
the production (6=@Q/y), and ¢ is the elasticity
of demand with respect to price. '

* Supply schedule

<1 ~ .
p:-TI_Q+C(771yS1w1 +712yszwz) (18)
up
Where, 7,, is the elasticity of supply with re-
spect to price, and ¢ is the ratio of the variable
cost to the value of output (C,/py).

» Factor demand
£,= —0oS,w, +0S,0,+n,9 (19)
£,=0S,Ww—0S,W,+ 1,0 (20)
Where, o is the elasticity of substitution be-
tween factor 1 and 2. S, and S, are the share of
each factor in total variable cost, and they sat-
isfy the condition S,;+S,=1. And 7,(i=12) is
the elasticity of the factor i’s demand with re-
o,/ x,-)
oyly
* Market equilibrium for factor 2 _
=K1, , 1
Where, £ is the elasticity of factor 2 supply.
In the above system, the effects of an in-
crease in the issue price of factor 1 (a,) on the
endogenous variables can be found. However,
the above system includes many parameters.
So for simplicity, the production technology in
the neighborhood of the equilibrium is de-
scribed by the function homogenous of degree
2(1<1) in variable factors.”
Here, the effects on the endogenous vari-
ables (the elasticities with respect to the in-
crease of the price of factor 1) are as follows:

spect to output (7,=

e B

T —e(1-0){S,+ (1D Kk+S} +2(k+S0) @2
A{Se(1—8) (k+0) +00(k+S)} (23)

T (-0 {S,+tU0-Dk+S 0} +2A(k+S0)
£, —Sote(1—0)[Sk+ (14S,k(1—} 0l +Q0(k+0) o0

_w?—l— —e1-0){S,+ 1=V Kk+S}+1(k+S0)
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£ &[S, (0+e(1—0) 1—o(1— 1))} +06)

(25)

B —e1—-0) (S, - D +50) +A(k+50)
S, {ro+e(1—6) (1—o(1—2))} + 00

w, -

w, (1= (S, + U-D Kk +S D} +2(k+S0)

The sign conditions of the elasticities should
be checked. First, assuming that government
does not change the amount of procurement

(0=0) in the fertilizer subsidy reform. We as-
sume that all the parameters except the price
elasticity of demand are non-negative, and 0
< (1—6) <1. Then, the sign conditions of elas-
ticities are

2 509 <o Ec,
w, w,

However, the signs of the —,f_% and % are
, W, w,
ambiguous, because they depend on the elas-
ticity of substitution.

We should take notice of the effect on the
procurement price/open market. price in the
context of a fiscal deficit. From above analysis,
we confirm that the procurement price could
increase if there is an increase in the fertilizer
price. In the case where the amount of procure-
ment is unchanged, there is an expansion in
the difference between the procurement price
and the foodgrain issue price, and the food
subsidy is expected to increase.

Though government intends to reduce the
fertilizer subsidy, the reform leads to this per-
verse result. If government wants to avoid
this, the issue price in the PDS may be recon-
sidered. Assume the below.

» Q=D,(») @n

Where D,(+) is the demand function in the
PDS, and p; is the issue price of government
foodgrain. Hence, by increasing the issue price
in the PDS, government can reduce the
amount of procurement.

The effects of the amount of procurement on
the fertilizer price elasticities of endogenous
variables, especially on the procurement price
should be checked. '

a(p/u_)l) >0 5(y/w1) >0 6(£1/w1) >0

Ph) Y] 4, ’
6<f2£w1) >0, 6(:22£w1) >0
0Q )

These show the existencé of the Dantwala-

(26)

Mellor effect which means increasing the pro-
curement results in a production incentive to
farmers.? If government increases the fertilizer
price, the food subsidy can then be eliminated
by reducing the amount of procurement.
Needless to say, this harms the welfare of low-
income class who can access to the PDS.

2) Paddy market
As well as in wheat market equilibrium, we
can analyze the effects of the fertilizer price on
the endogenous variables in paddy market
equilibrium. However, the comparative static
system in paddy is more complex than in
wheat because the procurement price is explic-
itly based on the average cost under levy pro-
curement.
* The supply schedule

§=ig+nwcslu?l+nzycszwz (28)

* Procurement price '
ﬁp=f+u(slﬁ+szwz)+<%—1>g (29)
Where 7 is the ratio of the total cost to the
value of outpUt(7=.£), and v is ratio of the

by
total variable cost to total cost (v=C,/C).

* Incentive price®
. “ “ 7] ~
=0 -QTT)P0+917Pp—m(1 -6 (30)

* The amount of procurement

Q=6+9 31
+ The open market equilibrium
0 A, . 4

< =7 >9+g—epo (32)

The equations for the factor demand func-
tions and the supply functions of factor 2 are
followed as in the case of wheat market.
Consequently they are omitted here.

As before, we assume that the production
function is homogenous of degree 1(1<1) in
variable factors in neighborhood of the equi-
librium.?

The markup in the procurement price (7) is
assumed to be constant, and the amount of

procurement is assumed unchanged (§=0).
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Then, we can find the elasticities with respect
to the fertilizer price in paddy market equilib-

9 Se(1-Oak+0)A-260)

rium as follows:

Y _ (33
o D
L —A0k,S,(1+¢) (v—267) +e(1— ) [Nor S.0t+ {o+£,(S,+0S,)} 1 —26D)v] (30
W, ‘ _ ‘
2, S, [Ac(1+e) (v—200) +e(1—0) {—Xovr+ (1—0) (1— 21671} ]
= (85)
W, D ,
w, _ S,[0(1+e) (v—180) +e(1—6) {—Xobr+ (1—0) 1~ 260)1} ]
D, D |
_13/:_2 AS,(k,+0)(1—A60)v @70
W, D
A8, (k,+0) {(1+e) (v—260) —e(1—6) QG+ v(1—260)}
== (38)
, ' D
P, A8, (ko) {—e(1—60)+U+e) v—2a6D}v
== (39)
W, D
%_ —&{AS,(k,+0) (1—6) (1—200)v} (40)
W, D
Where, -
D= —eS,(1—-6)(1—260)v (41)

+ (k,+0S) [(1+e) A (v—267) —e(1—6) {tA%0+ (1—267) v} ]

We should analyze about the sign conditions
of the above elasticities. First, we confirm that
the denominator of each is positive.

D>0

This is from the condition for the stability of
the open market equilibrium.”
Then, the sign conditions are

. ) £ Ao ~ ~ ~
9o Ficg Losg 2o Losg sy
w, W, W, w, w, w,

The effects on demand and price of factor 2
are ambiguous because of the degree of substi-
tution between variable factors.

The grounds for the above results are upon
the values of parameters. These satisfy below.
0<0<1, 0<A<y<1P 21, 0<5,<1,0<S,<1,
S,+8,=1,0>0, £,>0. And 0<vy—267<1." Then,
0<1—-26r.

The price elasticity of demand is the most
important indicator when evaluating the sign
conditions. The signs of elasticities for output
(y), open market price (p,), share of the pro-
curement in output (@), and demand of factor

1 (x,) are not violated as long as the demand
elasticity is non-positive. However, the sign of
elasticity for demand of factor 1 is not easily
found. Details of this calculation are shown in
the appendix. The elasticities for procurement
price (p,) and the incentive price () show the
above sign under the less elastic demand (—1
< e<0). For more elastic demand (¢< —1),
we cannot find easily the sign conditions. But
under the actual values of the parameters, the
sign conditions are as above. The details are
also shown in the appendix.

We can confirm that as well as in the case of
wheat, an increase in the fertilizer price results
in the increase in the procurement price in
paddy market. When the issue scheme in the
PDS remains unchanged, this leads to the in-
crease in the food subsidy.

In order to avoid this situation, government
may reconsider the issue price in the PDS and
reduce the amount of procurement. Here, only
the effect of the procurement on the elasticity
of procurement is shown.
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oG/ w)
0Q
_0{S,+ (1-) (k+S,oHe(v— 2D+ (v—261)}
- D
1
>0 > —l~pp/po

That is, reducing the procurement results in
the decrease in the procurement price as far as
the price elasticity of demand is in the above
range. In reality, the difference between the
open market price and the procurement price
is not large,” and the above sign condition is
violated only under quite elastic demand. We
can confirm that the government is able to
curtail the food subsidy by reducing the pro-
curement based on the Dantwala-Mellor effect.

1) The simplifications are as follows: 7]”,=772,,=%,

CV
¢=——=}, and 7,= In addition, the frame-

A

by -1
work of this paper is based on the existence of a
fixed factor. The analysis focuses on the short-
term effects of the fertilizer subsidy reform. In this
sense, the present analysis is limited. In extending
the present approach to long-term analysis, a con-
sistency between the short-term technology and
the long-term technology should be required.
However, analyzing in short-term could be better
in concerning that the government surveys the
average costs of production in differentiating the
variable factors and fixed factors, then fixes the

..policy variables such as the MSP, and individuals
behave under these policy, variables.

2) With respect to Dantwala-Mellor conjecture,
refer to Dantwala [3], Mellor [9], Hayami, Subba-
rao, and Otsuka [8], Schiff [12], and Shuto [13].

3) - From setting the procurement price (12),

B= (-0, +6p,= (1=, 005

Then,
(1-6)p, C 6, C
——=1—0r—, —=0rt——,
b by 5 by
Hence, (80) is derived. :
D pepol _C_CC 2 . _ 4
7]11/ 7721/ :T py py C V’ 7]yp 1_/1

5) Thatis the condition that the excess demand de-

creases with respect to an increase in the open
market price.

C A
6) For —=y=—<1.
) Forg =r=y
1-6
o) v=191=v(1—91%)=v(1—617)=_v(—:52°—.

8) In Punjab, the wholesale price is hardly more
than twice of the procurement price. We can refer
that in CACP [2]

5. Effect on Producers’ Welfare

As described, an increase in the fertilizer price
results in a decrease in output, and increases in
procurement price, open market price, and in-
centive price. This means that consumers in
the open market may have welfare reduction.
With respect to the welfare of the low-income
earners who access to the PDS, whether they
are harmed or not depends on the govern-
ment’s attitude toward a change in the food
subsidy. Here, the effect on the welfare of pro-
ducers is analyzed.
1) Producers’ welfare and the procure-
ment form

In the present paper, the producers’ welfare is
evaluated by the producer’s surplus. The pro-
ducer’s surplus is derived by deducting total
variable cost from output value. For simplic-
ity, technology is described as a function ho-
mogenous of degree A in variable factors.
Hence, the producer’s surplus (PS) is

PS=py—Cv=py< C;>=py(1—z) (42)

And its rate of change is

PS= (-G +). (43)

In the case of procurement by farmers’ vol-

untary sales, the change in the producer’s sur-
plus of the fertilizer price is

B A-DSAle+o){1+e(1—06)}

 —e(1-0){S, + 1Dk +S,0)}+2(k+S,0).
(44)

On the other hand, under levy procurement,

)3

BS  (1—-)SA(k+0) {(1+e) (v—167) —e(1—6) 267}

-
w

D

=<1—z)’slz(fc+a){ <1+0p0>}{ (1- 9)po} 45)

D

b
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In the case of wheat, when fertilizer price is in-
creased, whether the producers can gain de-
pends on the price elasticity of demand and
the share of the  procurement to the output.
And, in the case of paddy, that depends on not
only them, but also the difference between the
open market price and the procurement price.
This critical condition for the effect on pro-
ducer’s welfare in the case of wheat is similar
to that of paddy, for the open market price just
equals the procurement price in the case of
wheat. From the equation (44), we confirm
that producers of wheat under procurement
are able to gain their welfare with respect to
an increase in the fertilizer price. For, under
the situation that the FCI procures about 60-
70% of their production in Punjab, this result
is hardly violated unless the demand is quite
elastic.

2) Regional disparity in producers’

welfare

Recently, the moving restriction of foodgrain
was reformed. However, there are still some
substantial barriers to movement. Not only the
difference in technology, but this situation, the
welfare effect of the reform in states under
procurement is different from those without
procurement. States under procurement are
the developed areas in foodgrain production
where the irrigation facilities have been estab-
lished early and high yield varieties (HYVs)
have been well diffused. In this sense, states
under no procurement are the less developed
areas.

In the context of the availability of the irri-
gation facilities and HY Vs, the subsidy to agri-
cultural inputs may have different effects on
the welfare between classes. This is known as
government intervention with divisible bene-
fits (Teranishi [14]). That is, when govern-
ment subsidizes inputs, producers who can
access to the irrigation facilities and HYVs
well gain more than those who have less ac-
cess to them. Using this logic, the reform of fer-
tilizer subsidies may result in the easing of
regional or class disparities. However, this is
not appropriate under the Indian procurement
system. As described, in the principles of the
procurement system, an increase in the fertil-
izer price results in an increase in the procure-
ment price through increasing costs. Espe-
cially in the case of wheat, producers’ welfare
under procurement may improve. Here, we

should confirm whether the producers under
procurement or no procurement could gain
more. In other words, we should analyze
whether regional/class disparity enlarges in
increase in the fertilizer subsidy.

For simplicity, we assume that the parame-
ters are same between the states. First, we con-
firm in the case of wheat. The elasticity of the
producer’s surplus without procurement is
shown in equation (44), with 8=0. In this case,
whether the producers gain or not depends on
only the price elasticity of demand, and then
the producer could lose when confront with
demands of elasticity less than —1. And for the
comparison with that under procurement,

o(BS/w) _

00
~&S,(1-D2(k+0)(S,+£+S,0)
[—e(1—0(S,+(U—-D)K+S,0)}+1(k+S,0]°

>0
Then, procurement can contribute positively
to the gain of producers’ welfare result from
increase in the issue price of factor 1. On the
other hand, in the case of paddy, because of the
difference between the open market price and
the procurement price, the relative gain in pro-
ducers’ welfare between the states is ambigu-
ous.” In both cases, under the less elastic de-
mand, procurement can bring about the more
improvement of producers welfare from the in-
crease in issue price of factor 1.

Thus, the reform of the fertilizer subsidy
may enlarge the regional/class disparity. This
is an opposition to the basic logic of divisible
benefits in the agricultural input subsidy. In
actuality, the government allowed the small
farmers’ subsidy to continue temporarily.?

3) A numerical example
In this section, a numerical example is shown
in order to illustrate the above analysis. In ad-
dition to the endogenous variables and the
producer’s surplus, the elasticity of the food
subsidy and the fertilizer subsidy are evalu-
ated. In this example, the scheme of procure-
ment is assumed unchanged.

Under the condition that the amount of pro-
curement is constant, the change rate of the
food subsidy (SUB,,,) is

/\ <———£ >13 in wheat
SUB,. = < P=biy

by
D,—Db;

>Z>: in paddy
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p and p, are the procurement prices in the case
of wheat and of paddy respectively, and pi is
the issue price in the PDS. And, that of the fer-
tilizer subsidy for farmers (SUB,.,)is

w, -~
-, +Z,

SUB,., = —
Where, w* is the shadow price of the fertilizer.

In the numerical example, parameter values
need to be determined. Average costs in states
under procurement are reported by CACP [2].
Since we cannot refer the average costs in the
state under no procurement, then, we substi-
tute the average costs in the state with the
small procurement share. Punjab is used as the
developed area in both of paddy and wheat,
and Orissa in paddy and Madhya Pradesh in
wheat are picked up as the less developed area,
respectively. The costs of these states are
shown in Table 1.

This numerical example uses simplified pa-
rameters. We pick up labor as the variable fac-
tor 2. Other factors are treated as fixed. It is
assumed that the elasticity of substitution be-
tween the variable factors is 1,® and the factor
2 is supplied infinitely (k=o0). The parame-
ters are shown in Table 2. And the values of
the degree of homogeneity in the production
function (1) are from the supply elasticities

estimated in a previous study (Gulati and
Sharma [7]).*

The effects on variables under no procure-
ment in both of paddy and wheat are evalu-
ated by using the equations (22)-(26) with
6=0. In order to calculate the change of food
subsidy, we need the ratio of the procurement
price to the backward margin, and set at a
value of 3 for both paddy and wheat. This is.
the ratio of procurement price to consumer
subsidy from “Economic Survey”® And in
finding the change of fertilizer subsidy, we use
a value of 2 for the ratio of the shadow price to
the issue price. This shadow price is the de-
controlled price of urea in 1991 estimated by
the FAO (FAO [4]). Using selected values for
price elasticity of demand raging from 0 to —2,
values for the model's endogenous variables
are determined. These results are shown in
Table 3. .

These results show that the open market
price increases as the fertilizer price increases.
This means that the consumers who access to
the open market lose in the fertilizer subsidy
reform. Also, the degree of the welfare loss is
more under less elastic demand. Producers
gain less under more elastic demand. However,
in this numerical example, the welfare of pro-
ducers with procurement could increase more

Table 1. Cost of production in wheat

Haryana Punjab 11\341:33?12\2,’1? Rajasthan Uttar Pradesh
1995-96 1995-96 1995-96 1994-95 1990-91

(Rs./ha) (share) (Rs./ha) (share) (Rs./ha) (share) (Rs./ha) (share) (Rs./ha) (share)

Human labor 2,410.71 018 248058 0.17 1,61499 0.18 283566 025 1211.24 0.17
Bullock labor 171.33  0.01 3737 0.00 47381 0.05 36746 0.03 . 758.86 0.1
Machine labor 1,546.07 0.11 1,38467 010 67662 008 1,125654 0.10 71249 0.10
Seeds 590.14 0.04 50057 0.03 61491 0.07 67364 006 3966  0.06
Fertilizers and manure 1,869.24 0.14 2,164.03 0.15  826.67 0.09 77887 0.07 = 679.41 0.09

Fertilizers 1,869.24 0.14 212467 0.15  822.62 0.09 75144 007 66221 0.09

Manure 0.00 39.36  0.00 405 0.00 2743 0.00 172 0.00
Insecticides 7057 0.01 31432 0.02 0.38 0.00 11.74 0.00 1.95 0.00
Irrigation charges 74997 0.05 341.87 002 82327 0.09 10204 0.09 617.07 0.09
Interest on working capital 179.22 0.01 195.83 0.01 125,53 0.01 140.06 0.01 113.07 0.02
Miscellaneous 0.00 2351 0.00 0.06 0.00 0.00 0.00
Rental value of owned land 496561 036 394729 028 2681.73 031 2559.08 022 168561 0.24
Rent paid for leased-in lard 14.16 0.00 1,770.33 0.12 0.00 604.79 0.05 37.17 0.01
Lard revenue, cesses & taxes 0.00 321 0.00 6.11 0.00 12.05 0.00 1027 0.00
Depreciation on Implements 50336 001 22303 002 27031 003 12298 001 19808 003
Interest on fixed capital 884.54 0.06 92455 006 61995 0.07 127901 011 73546 0.10
Total cost 13,654.93 100 14,311.17 1.00 873434 1.00 11,531.08 1.00 715728 1.00
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Table 1 (continued). Cost of production in paddy

Haryana

Punjab

Madhya

Pradesh Uttar Pradesh

Orissa

1994-95

1994-95

1994-95 1994-95 1994-95

(Rs./ha) (share) (Rs./ha) (share) (Rs./ha) (share) (Rs./ha) (share) (Rs./ha) (share)

Human labor 440665 028 299951 0.20 2,065.59 0.26 327809 0.35 29924 043
Bullock labor 96.29 0.01 51.78 0.00 1,161.39 0.15 846.34 0.09 1,11063 0.16
Machine labor 1,158.27 0.07 1,05354 0.07 172,62 . 0.02 91.18 0.01 284  0.00
Seeds 235.7  0.01 29387 0.02 43883 0.06 358.04 0.04 3337 0.05
Fertilizers and manure 1,819.26 0.11 1,621.81 0.11 750.19 0.09 1,03051 0.11 5151 0.01

Fertilizers 1,819.26 0.11 1,581.19 0.10  590.57 0.07 64522 0.07 1534 0.00

Manure 0.00 40.62 0.00 159.62 0.02 38529 0.04 36.17 0.01
Insecticides 289.05 0.02 650.44 0.04 75.88 0.01 25.28 0.00 0.18 0.00
Irrigation charges 1,886.9 0.12 1,481.89 0.10 33.17 0.00 1261 0.00 0.15 0.00
Interest on working capital 231.37 0.01 216.51 0.01 110.94 0.01 128 0.01 7143 0.01
Miscellaneous 0.00 0.23 0.00 0.00 0.00 0.00
Rental value of owned land 4,6339 029 510496 0.33 219523 028 227676 024 1,299.85 0.19
Rent paid for leased-in lard 2.57 0.00 679.65 0.04 0.00 661.27 0.07 383.94 0.06
Lard revenue, cesses & taxes 0.00 3.15 0.00 296 0.00 11.18 0.00 17.93 0.00
Degrf;r‘;flggﬂg?ngsnplemems 11982 001  207.87 001 3231 004 20142 002 22564 003
Interest on fixed capital 1,045.08 0.07 883.28 0.06 635.63 0.08  397.67 0.04 44841 0.06
Total cost 1592486 1.00 1524849 1.00 796553 1.00 931835 1.00 69642 1.00

Source: CACP [1].

Table 2. Parameters for numerical example

State with State with
procurement no procurement
Wheat
S, 047 0.33
S, 0.53 0.67
A 0.10 0.30
7] 0.60 -
Paddy
S, 0.33 0.17
S, 0.67 0.83
A 0.20 0.36
v 0.30 i —
0 0.70 —
T - 1.20 —

than with no procurement under the same
elasticity of demand. Especially in wheat, pro-
ducers in state with procurement may hardly
lose in fertilizer subsidy reform.

The elasticity of procurement price should
be noted. As analyzed in the above section, the
increase in the fertilizer price leads to a hike in
this price. This results in an expansion of the
food subsidy. With respect to the effect on the
fertilizer subsidy itself, there is approximately
a 2% decrease for a 1% increase in the fertili-
zer price. On the other hand, the degree of the

increase in the food subsidy depends on the de-
gree of the elasticity of demand. However,
under inelastic demand, the degree of adverse
effect on the food subsidy is quite large, and
the reduction of the fertilizer subsidy could be
offset significantly. By referring to some prévi-
ous studies, the values of price elasticity of de-
mand are estimated to be from around —0.5 to
around —1.0°

Then, the offset effect by increase of food
subsidy should be noted. Recently, the value of
fertilizer subsidy has been almost at the same
level as that of the food subsidy. And Pursell
and Gulati [10] estimated that half of entire
fertilizer subsidy went to the fertilizer indus-
try and half went to farmers. In addition,
because of decrease in fertilizer demand,
the‘decr_ease in the subsidy for fertilizer indus-
try should be accounted. For the reasons
stated above, and under the assumption that
the change rate of the fertilizer demand is
as same as that of the fertilizer subsidy to in-
dustries, the degree of offset by increase in
food subsidy to total fertilizer subsidy is as

[ SUB,,,
(05 SUB, +05- £)
shows that nearly 20% and more of the reduc-

:|. The present example
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Table 3. Results of numerical example (elasticities for 1% change in fertilizer price)

State with procurement

State with no procurement

3 €
0 —0.5 -1 —15 -2 0 —0.5 -1 —15 -2
Wheat
y 0.00 —0.03 —0.04 —0.04 —0.05 0.00 —0.08 —0.10 —0.11 —0.12
p 047 0.17 0.10 0.07 0.06 0.33 0.15 0.10 0.07 0.06
x1 —0.53 —0.87 —0.94 —0.97 —0.99 —0.67 —0.92 —1.00 —1.04 —1.06
x2 0.47 0.13 0.06 0.03 0.01 0.33 0.08 0.00 —0.04 —0.06
w2 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
PS 0.42 0.12 0.06 0.03 0.01 0.23 0.05 0.00 —0.03 —0.04
SUBfood 141 0.50 0.31 0.22 0.17
SUBfert —1.53 —1.87 —1.94 —1.97 —1.99 —1.67 —1.92 —2.00 —2.04 —2.06
Paddy
y 0.00 —0.04 —0.06 —0.06 —0.07 0.00 —0.05 —0.06 —0.07 —0.07
Pp 0.10 0.08 0.07 0.07 0.06 0.17 0.09 0.06 0.05 0.04
Po 0.62 0.30 0.19 0.14 0.11
b 0.33 0.15 0.10 0.07 0.05
x1 —0.67 —0.89 —0.96 —0.99 —1.01 —0.83 —0.96 —1.00 —1.02 —1.04
x2 0.33 0.11 0.04 0.01 —0.01 0.17 0.05 0.00 —0.02 —0.04
w2 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
7] 0.00 0.04 0.06 0.06 0.07
PS 0.26 0.09 0.03 0.00 —0.01 0.11 0.03 0.00 —0.01 —0.02
SUBfood 0.30 0.23 0.21 0.20 0.19
SUBfert —1.67 —1.89 —1.96 —1.99 —2.01 —1.83 —1.96 —2.00 —2.02 —2.04

Source: calculation by author.

tion in the fertilizer subsidy may be offset by
an increase in food subsidy within foodgrain
market. This degree of offset effect should not
be neglected.

1) The effect on PS of paddy producers under no
procurement is expressed as the equation (44)
with 6=0.

2) This measure was broken off just on about one
year because that was not what was feasible.

3) Until here we discuss genarally, and we assume
the prodcution function is Cobb-Douglas type for
simplicity in this subsection.

4) In Gulati and Sharma [7] , they estimated the
elasticity of supply in the short term as follows.
Paddy in Punjab—0.25, Wheat in Punjab—0.12,
CPaddy in Orissa—0.57, Wheat in Madhya Prades
h—0.43. Estimation periods between state vary,
but they are almost from the mid-60s to the mid-
80s.

5) Government of India [6], Table 5.10.

6) For example, Swamy and Binswanger [11] and

‘Binswanger, Quison, and Swamy [1] can be re-
ferred.

6. Conclusion

This paper, through formalizing the Indian
foodgrain market in a static equilibrium

model, the interrelation between the food sub-
sidy and the fertilizer subsidy is expressed
clearly. One of the characteristics of this model
is the setting of the procurement price. There
are some previous studies that treat the Indian
foodgrain market with procurement. In these
models, the procurement price is fixed as the
issue price in the PDS. This model, however,
shows the procurement price based on the av-
erage cost of the producers under procurement
as it is actually determined. Then, we can in-
troduce the difference between the procure-
ment price and the issue price in the PDS, and
show explicitly food subsidy in the model.
We analyzed the effects of an increase in the
fertilizer issue price by the comparative static
in the model. Briefly stated, an increase in the
fertilizer price results in an increase in the pro-
curement price by causing the average and the
marginal costs to increase. This means the ex-
pansion of the food subsidy occurs through
widening of the difference between the pro-
curement price and the issue price of food-
grain under the assumption that the PDS
scheme is remains unchanged. Our numerical
example also shows that there is an adverse
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effect on the food subsidy when the fertilizer
subsidy is reduced, and the degree of offset-
ting is larger under more elastic demand.

Government procures only in state with de-
veloped foodgrain production and the procure-
ment price can cover the average cost of
production there. Because of this system, we
can confirm that the producers in states under
procurement hardly lose in the face of in-
creases in the fertilizer price. This shows that
fertilizer subsidy reform may enlarge the re-
gional difference between states under pro-
curement and states under no procurement.
Government interventions in the Indian
foodgrain market are important in terms of re-
ducing uncertainty and alleviating poverty.
However, the problems in reform are from the
interrelations between multiplex interven-
tions. In the 90s, the issue price in the PDS has
increased, and at the same time the poverty in-
dicators have become worse. On the other
hand, the procurement has increased. This in-
creases the food subsidy. The FCI sometimes
sells the stocks to the open market. Consis-
tency cannot be confirmed there. India has
faced the difficulties of partial reform under the
frictions between welfare of classes/individu-
als and government fiscal deficit. The commit-
ment of government for a consistency in
reforms should be required.
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translating and comments by Rodney Radcliffe
Reid. A part of this work is supported from Grant-in-
Aid for Encouragement of Young Scientists, Grant-
in-Aid for Scientific Research of the Ministry of
Education, Science, Sports and Culture. Needless to
say, the errors and mistakes in this paper are attrib-
uted to the author’s.

Appendix

In the section 4, we reserve evaluation of the sign
conditions of the elasticities of the 1's factor demand,
the procurement and the incentive price with re-
spect to the fertilizer price in levy procurement.

First, the negative sign of the elasticity of z, is
shown by taking the differential of the equation (34)
with respect to the elasticity of demand, e.

0(2/1)  S,(1—0) w(k+0)*(v—260) (1—A67)
e D?
>0 ' (46)
Under inelastic demand (ex.e=0), we can get

%< 0, then for more elastic demand we can find the
w;

negative sign for the elasticity of 1's factor demand
from the above differentiation.

For incentive and procurement prices, we cannot
always get the positive sign conditions in any other
parameters under more elastic demand. First, we
check the sign of the elasticity of incentive price.
This is shown below. We have expressed the
elasticities by the technical parameters in main text.
But here, these are shown by using the prices.

sign[ /1, | =sign[p, +£60p,—p,2—1)}]
Then,
1. In the case of p,—p,(2—v) <0
for any £(<0),

) 7
w,
2. In the case of p,—p,(2—v) >0
) 1
>0«
2 0T o W

In the second case, the elasticity of incentive price
never shows the negative sign unless the demand is
quite elastic. For example, we set the parameters as
follows. In Punjab, the ratio of the wholesale price to
the procurement price is less than 2. We set 0.5 on
b,/P,. And the share of the procurement to the pro-
duction is about 70%. The ratio of the variable cost
to total cost (v) is

1 -
0.7(1-05)
That is, the positive sign condition in this case is vio-
lated under very elastic demands which are out of
touch with reality.

e> — —2.85 49

For the procurement price, because of é>—x—,

w, W,

under the situation —=>0, then, we can get é>0.
w, w,

|’t>l)
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