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ARSTRACT

Proponicnts of the New Economic Policy are of the view that, if subsidies are reduced and funds
released therefrom are used o step up public investment 1o give a bovs| |o aggregate investment,
then fiscal deficit will stay unchanged and there will be no disturbance to the macroeconamic
stubility of the economy. This paper shows that the relationship berween invegiment, fiscal
deficit and macreeconomic stability is a complex one.  More preciscly, the paper uses a
structuralist dual economy model to show that there exist conditions under which if subsidies
are reduced and public investment is stepped up to keep unchanged or raise appregate
investment, then both fiseal deficit and inflation wall rise. Moreover, the conditions under which

this happeny are precizely those, which have been presumed to Be trug by the proponents of
the New Economic Policy.
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1. INTRODUCTION

Sorne of the major macroeconomic problems faced by a developing country like India
are the threat of internal and external debt trap, inflation, BOP deficit and low ilevels of
investment leading 1o low rates of growth. Proponents of the New Economic Policy (NEP)
have traced the major cause of the first three problems in the context of countries like India
W large fiscal deficits. They prescribe siringent restrictions on the latter to contain the
former (Joshi and Little (1994)). Regarding the fourth problem the proponenis of NEP are
of the view that it is not possible to rely solely on the private sector to meet all the investment
requirements of a country., It is necessary to step up public investment mainly in
infrastructure to sustain a high rate of growth (Ahluwalia (1998}
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Obviously, the recommendations presgnted 2bove invelve a policy conflict. How can
the government sustain adequate levels of public investment kesping fiscal deficit under tight
conitel,  One way-out suggested by the proponents of NEP in Indian context consists iy
reduction in subsidies and using the funds so released te finance public investment. 1n fact,
in a study, cited in Fconomic Survey {1997-98, p.24), National Institute of Public Finange
and Policy {(NIPFP} estonated that in 1994 explictt and unplicit subsidies given by the
Government of India constituted more than 14 per cent of GDP and 90 per cent of these
subsidies were on non-merit goods. Clearly, in the light of this study the sugpestion madye
by the proponents of NEP make eminent sense. I fact, in India comparing 1995/6 with
199172, total revetue receipts vadied litle, at just over 13 per cent of GDP, while total central
aaxpenditure was brought down from 1%.8 per cent to 16.9 per cent.  Of this cut of nearly
3 per cent of GDP 1 per cent was achieved by reducing subsidies (Joshi and Little (1994)),

Proponents of NEP recommend the policy of subsidy-cut and use of the fund released
therefrom to step up public investment as a solutiom to the problem of low levels of
aggregate investment. From the above discussion it is obvious that the policy makers in
[ndia subscribe to the wiew that by redacing subsidies it is possible to step wp public
mvestment and thereby apgregate investment withont raising fiscal defiot or creating
macroeconomic instability, which is manifested n a ¢losed economy in the form of a rise
m the rate of inflation. The objective of this paper 15 to subject this proposition to close
scrutiny. The paper shows that the relationship between subsidy, aggregate fiscal deficit and
inflation is much more complex than what is conceived by the proponents of NEP. In fac,
te anticipate a conclusion of the paper, it 15 found that thers exist conditions under which
if the government seeks to reduce subsidies and raise public investment just to keep
wnpregate investment unchanged, it will lead to recession and also push up hoth inflation and
fiscal deficit. Thus fiscal deficit will increase not only in absolute terms but also as a
proporhion of GDOF. I, following a reduction in subsidics, public investment is ratsed nol
Just to keep aggregaic mvesiment unchanged, but also to raise it, {hen under fhe same
conditions inflation and fiscal deficit will increase even more. lronically, the conditions

under which these bappen are precisely those, which have been presumead to be tue by the
proponents of the New Economic Policy.

This paper carries out the analysis in the structuralist dual economy framewotk for a
closed economy as developed by Cardoso (1981), Rakshit {1982), Taylor (1983, 1921).
Bose (1985, 1989), ef al. In this kind of a framework there is mark-up pricing and excess
capacity in industry. In agriculture prices clear markets and output is not perfectly price
elastic and is always on the supply curve. The models were constructed to emphasize of
the importance of the demand side factors in the determination of output and prices 0
LIX'S., We hope that the demand side factors and the duality in the price adjustment
processes and in the erganizativns of production in industry and agricuiture play a key role
01 understanding the behavior of the macro e¢onomy in countries like [ndia. Relevance af
the closed coonomy assumption in this era of globalization may seriously be questioned. The
assumption, however, may be justificd on following grounds. First, the objective of this
paper is to highlight the complaxity of the relationship betwesn subsidy, fiscal defict and
mflaton. In the first attempt it is standard to study the relationship in tile simplest possible
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framework. This is one reason why this paper does not bring in the complications of foreign
trade. The other point is that, despite relaxation of controls over external trade end
investment and ¢fforts at integrating the country to the world economy, LDCs like India are
still amoeng the least open economies in the world. As foreign trade accounts for no more
than twenty percent of GDP, domestic factors are stilt by far the most important in the
determination of the behavior of and interrelationships among the macre variables. The
paper also focuses exclusively on the real sector. We have, however, discussed later the
likely implications of incorporation of the external and maonetary sector for the results of the
paper. The paper is arranged as follows. Section 2 develops the model. Section 3 identifies
the optimum mix of subsidy, fiscal deficit, and public investment, which minimizes inflation
keeping investment at a target level, I also examines how fiscal deficit and inflation behave
when the government reduces subsidies and steps up public mvestment to raise or keep
unchanged aggregate investment. Section 4 discusses the relevance of the model developed
here in the context of developing countries like India at the current juncture. Seetion 5
summarizes the major results and contans the concluding comments.

2. MODEL

The economy consisis of two broad sectors: indusiry and agriculture; and is closed to
the outside world. Industry produces a single good - the output of which is denoted by
Y-using a fixed coefficient production function as shown below:

™

L K
Y:_r_r |
["bJ )
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where L, and K, denole respectively quantities of labor and capital available to industry,
while *a’ and *b" stand rcspectively for fixed quantities of labor and capital required per unit
of ¥. Henceforth for simplicity we shall assume ‘a’ to be equal to unity. Industry is
cligopolistic and the price of Y is set on a mark-up basis. Thus

P.=(1+ax W 2)
where ¥ and P denote respectively the money wage rate in industry and the price of ¥
anmnounged and I'EI:EWEI‘.I by the producers, while @ denotes the fixed mark-up, which 15
applied to the average variable cost of production, ¥. Here our focus is only on the short
run where capital stocks in both the seciors are fixed. F}. is the supply price of ¥ in the
absence of any taxes or subsidies. However, there is a subsidy applied on an ad valorem
basis to ¥ or to P, at the mate, 5. Hence the buyers do not face P, but F .

P,=P,(l-5)=(l-s)1 + W (3

From (3) we can compute shares of profit, wage and subsidy in induostrial cutput, as shown
below:
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_ o 1

Share of Wages in ¥ = Fv = T+ ol -5 (4)

Shere of Profiz in Y= F = .

of Profit in ¥ = Y T il -9 (3)

1+

Share of Subsidy in ¥ = s(+a) = =
‘P:-" 1-%

S _i_.}',-S!aggn-cgate subsidy in terms of ¥ {6)

1-5

Agriculture is assumed to produce a single commodity, which 15 referred 10 as food.
For simplicity we agsume that farmers produce it with their own labor and land, The size
of their land is given They also supply just a fixed amount of labot to food production.
Along with land and labor they also use the industrial good as an intermediate input,

Food market iy perfectly competitive. Each farmer maxmmizes profit, which we denote
by 1] -

. Given our assuroptions, profit of a representative farmer 15 piven by
[, = FPX - M, (A M, >Dand &_ " < O (by asswnption) (7)
where ' = P,/ P, P,, = nominal price of food and M (X) gives the amount of
intermediate mput used H.E a Function of X. The farmer takes both prices as given and
chooses X' to maximize profit.

From the first order condition of profit maximization we pet

M, =P (8
From {8) we get

Xi=X¥PrLX =0 {9}
or

P=pP X >0 (10)

where 3* denoies the planned supply of X and P* denotes the supply price of X.

Assuming that workers spend their entire income on food and ignoring producers’ food

consumption for standard reasons, food market clearing condition may be written as {using
{(#) and (6)):
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1

3 _ 1 £ _ 1
FX = 1% aX1) Y= T [{1*'(—[_;‘]}]’]-(—1:&—) (¥ +35) (11}

The ahove equation vields the food market clearing value of P, which is denoted by P7.

1
(¥+S)
1+
= “’ (12)
X
Agticulture is in equilibrium when
1+o (¥+5)
= P %) (13)
X

It is assumed that there exists excess capacity in industry. Accordingly, its outpet is
demand determined. Industnal good is demanded for purposes of consumption by the
producers of both X and F; it is also used for purposes of investment and as an intermechale
input in apriculture, Thus industry equilibrium condition is given by (using (5) and {7)).

o
Y=o, [ 1) (153 } ¥+ Eszx'M;]"'M;""rp"ng
i1
=C, [ ]{F+.5'}]+CZPX+(iaC2)MI+IP+Ig
1+ex
[4 I V¥ = [1+[ 5 ]] ¥ =¥+ 8 see (6)] (14)
I-5 1-3

where C, and C, stand for average and marginal consumption propensities of capitalists and
landlords respectively; and Ip and /g denote respectively private and public investment' We
assume that Pr clears food market at every instant so that (11) is always satisfied.
Accordingly, the value of P at every instani will equal that of p? as yielded by {12). Since
adjustments in X and ¥ are time consuming, it is only appropriate that demand for ¥ is
reckoned at the matket clearing 2, p° (see Rakshit (1982)). Substituting far £ the value of
g as given by (12) and for M Hs value as given by {7) in (14}, we pet:

| Since there is public investment, government should have a share in profit in bath the sectors. N
is assumed in this paper that the govermment invests only In infrastructure and scts the prices of
infrastructural inputs on a mark-up besis. Heance share of the government in industrial profit will be
determined by the mark-ups charged by the government and the private producers.  In case of agricultie,
\he share will be determined by the government’s mark-up and agricultutal prices. However, we huve
assurned for simplicity that the government's mark-up and therefore it3 profit share are zero.
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o 1 .
Y=C (—) (Y+SHC,(—) (T +H+ (1 -CM (X} + 1 + I (15)
1+o 1+a

Government’s budget constramt 15 given by
I +8§=D (16)
where D = the amount of fiscal deficit

The budget constraint is obviously grossly understated. We have ignored for simiplicity
many important items such as taxes and public sectors enterprises” profit on the receipt side
and public consumption and inferest payments on the expenditure side. We have discussed
later the implications of this omission in section 4.

Now we introduce the inflation-mechanism as develeped by Cardoso (1981), and Taylor
(1983, 1991). Accondingly, we assume here thet industrial workers bargain for a higher
money wage if wage rate in units of food falls below a minimum level, h* This may be
formally expressed as follows:

dFF" W
W = Q(h*-—}.ﬂfﬂﬂ‘l "( }( % > —  (by assumption) {17}
p

N

where w = (F/P,) and ¢ = time. We shall presently explain that in our model # also equals
the rate of inflation in equilibrium. Therefors (as follows from (17))

W

r=r{—) ;<0 (18}
P

where r denotes the rate Df inflation. As P, is given by the mark-up pricing rule and s should
be stable in equilibrium, P = Wi in equ:hlmum {SE:E {2) and (3)). In equilibrium P is also
stable. Hence in eqmllhnum P W. Therefore ¥ = # in equilibrium. Substituting for P the

value P? as given by {12), and for w its value that we get from (4) in (18) and manipulating
terms we have

X
r=r{—);r <0 (9
Y

in what follows we assume that (X7¥) < &*. This is a boundary condition of our model.
We believe that the inflation-mechanisin described here captures the major route lhmugh
which inflationary forces operate in countries like ours. We have discussed in details 1t
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relevance mt the context of LDNCs like India later in section 4.

The specification of onr model is now complete, 1t consists of the following key
gquations, {13), {15}, {16} and (1%). We are for the present concemed with the short run
where capilal stocks are given. There are four endopenous variables in the model: ¥, X, 12
and r. Exogenous varigbles of the model are IF, Cjr €y and produgtion functions in industry
and agriculture, while Iz and § are policy parameters. The government by assumption ¢an
directly control § and fg. We regard IF {agpregate private investment) ag given here. This
wilt suffice for the prezent. Later we shall relax this assumption and make fp an increasing
function of the rates of profit in indusiry and agriculture and of fg (public mvestment),
Equations {13} (15}, (16) and {19) can be solved for the equilibrium values of the
endogenous variables. Thess equations may be solved as follows. From (13) and {15) we
can solve for equilibrium values of X and Y. given 1g, Ip etc. Substituting these equilibrium
values in [ 19), we get the equilibrium valoe of . The equilibrium value of D s given by (16).
The selution is shown diagrammalically in Figures | and 2. The combinations of X and Y,
which satisfy (13] and {13) are shown by XX and ¥¥Y respectively in Figure 1. The signs
of the slopes of .EY and Y¥ are quite self-evident. However, as we have shown in Appendix
in section A.l, }r’}" e ihe (¥ X) plane has to be steeper than XX for the equiltbrium o he
siable. The curve AR in Figure 2 gives the lacus of (XY, #) satisfying (19). The equilibrinm
valucs of X and ¥ cortespond ta the point of intersection of XX and YY. The equilibrium
value of r is given by the point on RR cormesponding to the equilibrium value of (X/Y).

Trae-off benwveen Inflation and Growth

We now show that there exists a trade-off hetween inflatiom and investment or growth,
I investment poes up, there takes place an inerease in the equilibrivm rate of mfgkdon, Note
first that the ratio, (X7F), gives the wage rate in terms of food in ¢ur model. [t follows from
{13) that this ratio falls along XX (Fipure 1) with an increase in Y. Let us prove this point,
Nenotmg (A7Y) by Z, we can cewrite {13} as

)00 <

Taking total differential of the above equation treating o and 5 as fixed and solving for
(el / dY), we get

1 158 ,
[l_+a;ff+PS z

—— = __ .,_-_-:D
4y g I A
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Fig 1. Determination of Equilibrium values of Fand X

JEN

(XA { X/Y)
Fig 2. Determination of Equilibrium values of »

Now consider an eXogencus decline in the aggregate investment brought about by an
autanomous fall either in Ip ot in Ig ot in both. This will lead in Figure 1 1o a lefiward shift
in YY, but Yeave XX unchanged (vide {13) and (15}). Thercfore equilibrium values of X and
Y will fall, but that of (X/Y) wiil rise. Hence from (19) it is clear that the rate of inflaton
will decline. This establishes owr proposition, namely, a fall in aggregate investment, all other
exegenous variables remaining unchanped, reduces the rate of inflation and conversely.-

The working of the mode) or the mechanism that brings about these changes may be
described as follows, It is assumed that prices of indusirizl goods are fixed on a cost-plus
basis, while industrial output adjusts to demand. Prices of agricuitural goods, howevet, cleali
the food market at every instent and agricultural output gees up if market-clearing price of
food in temas of ¥ is greater than the supply price of food in terms of F. IT 1 falls, there
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emerges excess supply m mdusiry and industrial output, ¥, shrinks. The dechine in Y
reduces employment and food demand creating a situation of excess supply in the food
market at the initial level of output of food, X, and food price. The 2xcess supply m food
market in turn reduces p? and thereby lowers it below P at the initial X (see (12) and (13)).
Therefore food output, X, falls, The fall in X reduces demand for ¥ even further. This
process of contraction contites until the system comes to the new equilibrium with lower
values of ¥ and X, As XX is unchanged (Figure 1), with the fall in ¥, (X/Y) rises. So
inflation, vide {19}, falls.

Subsidy, Owtput and Inflaiion
Subsidy and Output

In the previous section we found that, if the governmem keeps the amount of subsidy
vtichanged and accommodates changes in the budget by adjusting the amount of fiscal
deficit, the rate of inflation will ge up with an increase in apgrepate mvestiment and
conversely, Here we shall examine whether the rate of inflation cen be reduced by affecting
an mncrease in the amoutt of subsidy financed by an increase in fiscal deficit, given the level
of aggregate investment. We shall work it out with the help of Figure 1. An increase in &
witl tsad to a rise in workers, capitalists’ and landlords’ mcome at the initial equilibnium
{X, ¥}, which in urn will bring about an expansion in demand for bath X and ¥, Therc will
thus take place, vide {13} and (15), an wpward shiff in XX and a rightward shift in ¥Y in
Figure 1. Hence equiibnum values of X and ¥ will rise. We have denved the exacl
magnitudes of the mcreases in ¥ and X in Appendix in section A.2. They are given by {a.8)
or {2.9) and {a. 10} respectively. This leads to the following proposition:

Proposition 1: An increase in subsidy financed by an expansion in fiscal deficit, agpregale
nvesiment and other exegenous variables remaining unchanged, leads to an increase in levels
of output in both industry and agriculture,

Subsidy and Inflation

What happens to the rate of inflation following a rise in subsidy financed by all increase
wr fiscal deficit depends upon how (X/¥) changes from one equilibrium to the other (sce
{19)). We now derive the conditions under which the rate of inflation rises following an
increase in S financed by a nse in fiscal deficit, given the level of aggregate investment. We
find from (19) that the mate of inflation is an increasing function of (¥/X). An increase in
(¥X} implies a decline in wage rate in units of food and therefore a rise in the rate of
milation. Thus the effect on inflation of a rise m § can be traced through its wmpact o
(F7X). We rewrite agricultural equilibrium condition {13) as

1
{1_+¢:.~"} Y¥+5=Fxx (200
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Taking total differential of (20), with & treated as a constant, we get

1 1
PXAX + P X = (o —NdY + dS) = (=) [IHVEY / d§)i) oY (21)

Following a ceteris paribus increase in § equilibrium vaiues of ¥ and X change. In fact,
other exogenous variables remaining vnchanged, we can derive the change in the equilibrium
value of ¥ as a function of 45 from the industry and agniculture equilibrium conditions. This
is given m appendix in section A.2 by (a.8) or (a.9). Thus

dY = 8(C , C,)dS (22)

From (21} we get
dr —
45

If we sebstimte (23) in (21), we get the relationship between changes in equilibrium
values of ¥ and X following a cetenis paribuz increase in 5. ARer making this substitution
we get

1 1
() [l +=— ]d¥ = [F X + PldY (24)
l+a g0

Dividing the LHS of (24) by [1/{1+&)][(¥ + 5}] and the RHS by P5 X (es ]

1+a
I(¥ + 5)] = P°X in the initial equilibrium - see (13}), we pet
LAY Y X X
[1+=9—-]m F){F+.5'] iPs = + 1] (T] =
(1t 1) T m (4 VR o = Pt e (6) (25)
k) 7 I s ¢ -

A A
where Y =4Y/ ¥, X = dXiX and 5 = price elasticity of supply of X. Therefore, following
8 cefenis paribus increase in 8

~

X
{(—) > 1; if and only if
Y

1 1
—— _ 2
“+H[.}HH}}U+ r,-] {261
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As both X and ¥ rise following an increase in S, the rate of inflation will fall following
such a change in § if (26) is satisfied. Now we explain the meaning of the terms on the
LHS and RHS of (26). First note that, here the ecomomy moves from one equilibrium to
another because of a ceteris paribus increase in § financed by an increase in D. The LHS
of (26) gives the percentage increase in the equilibrium value of industrial workers’
sxpenditure on food in units of ¥ per one per cent increase in the eguilibrium value of ¥
The RHS gives the percentage increase i the equilibnum value of fnfd supply io industry
in units of ¥ per one per cent increase in the equiliboum amount of X. As f and X denote

rcrpartmnal changes in the equilibrivin valves of ¥ and X rﬁﬁcm\fﬂly, LHS of (26).
Y= JE' RHS of {26). Accordingly, if LHS (26) = RHS (26). Then ¥ < X following a ceteris
paribus increase in S. From (26) and (23} it follows that, if C, C, and s are sufficiently small
and price elasticity of food supply to industry sufficiently large, the inflation rate falls
[etlowing an increase in S. The result may be explained as follows.

Following an increase in 5 the expenditure on X rises for two reasons: an mcrease il!
¥ and a rise in workers® share in ¥, The smaller the values of €, and C,, the less 15 the
expansion in ¥ following a given mcrease in §. Again, the smaller the 5 and the rise in ¥,
the larger is the proportional increase in the workers’ share following a given increase in 5.
Therefure the smaller are C|, C, and s, the greater is the percentage increase m the workers’
share relattve to that m ¥ l!ntlﬂwmg a given increase in subsidy. Hence the LHS of {26),
which measures the percentage increase in workers’ expenditre on food per one per cent
increase in ¥, is larger. On the other hand, the value of supply of X also increases for two
reasons: an increase in P and a rise in X, The greater the price efasticity of X, the less 15
lhe percentage increase in price per one per ceat increase in X Therefore the Jarger the value
ol 5, the less is the percentage increase in the value of X per one percent increase in A" and
hence the less is the RHS of {26). This explains the result. Thus we get the following

projrosition,

Proposition 2: If consumption propensities and the mitial rate of subsidy are sufficiendy
small, and the price elasticity of food supply sufficiently large, then, with aggregate
inveslment remaining unchanged, an increase (a cut) in subsidy financed by an increase (a
reduction) in fiscal deficit will lower {raise) inflation instead of raising (lowenng) it.

Profitability and Private Investment

Hete we seck to find out whether there exists an optimum mix of /g, 5 and D, which
mimmizes the rate of inflation corresponding to any given level of aggregate investment,
whe I, 18 sensitive 1o profit rate as well as to .’ We confinue to treat /g as a policy
pimmeter but

£

e (1), 1 (0 (27)

[ o=
r f
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‘where
o &a 5
— () (@ —— (1 + )¥) = ff, = profit in industry in terms of Y {sec
1+ l+a 1-s |

(5) and (6}) and I, (XX = p° (X)X - M, (X) = profit in agriculture in terms of ¥).

I= f + I = I {-E— {¥+5),] HI{X]J’} + I! (28]
1+

Our extended model, with aggregate investment treated as an endogenous variable, is
now given by the following kev equations: (13), (135}, (16), (19) and (28). The key
equations. of this new mode] are the same as those of the previous model except for the fact
that it contains now one addihional eguation, (28). The endogenous variables of the model
are X, ¥, D, r and [. The exogenous variables of the niodel are €, €, o and the production
functions, while  and 5 are policy parameters. The equations may be solved as follows.
As hefore, we can solve (13} and {15} for the industry agriculture equilibrium values of X
and Y in terms of I, piven S and other exogenous variables. Putting these values of X and
¥ m (28), we can rewrite it as

E=ly tly =B (e (VU8 + S0 Ty (X (L SN L) + 1, 29

where ¥ (.} and X" give respectively the industry-agriculture equilibrium velues of ¥ and .\
as functions of 7 and §, given other exogenous varinbles, as yielded by (13) and (L5).
We can solve (29) for the equilibrium value of 1, given S and other exegenous variables.
The solution i3 shown in Figure 3 where 11 gives comesponding to any I the value of | as
yielded by the RHS of (29), given Ig, § and other exogenous variables. Obviously, the
equilibrium value of I corresponds to the point of intersection of the 45° line and the | !
schedule. 11 is wpward sloping because an increase in [ brings about an ::xpansinn inn both
X and Y, which in twm raises profit rates in both industry and agriculturc giving a bodst
to ! and therefore to [ (see (29)). We have examined the stability of equilibrium given by
tquatmns {13} (15), (16), (19} and (28) in the appendix in section A.3. We have found that
the equilibrium is stable if XX is flatter than ¥¥ in (¥.5) plane {as in Figure 1) and the slepe
of 1 | is less than unity {as in Figure 3). Denoting the equilibrium value of [ by [*, we wet

MRS AR (39)

Signs of partial detivatives of (30} may also be derived diagrammaiically as follows, One¢
can easily check that, an increass in Ig or 5, given [, raises the planned value of 1 as yielded

by the RHS of (29). Therefors I { in Figure 3 shifts upward and the equilibrium value of
I rises,
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l,ﬂn,

Il

e

i
Fig 3. Detertrimetion of the Equilibrium Value of 1

3. DERIVATION OF THE INFLATION-MINIMIZING PAIR
{{gz, §) CORRESPONDING TO A GIVEN *

Here we denve the inflabion mimmizing pair (fz, S) corresponding to a given M. First,
note that we can solve the key equations of our model, {13), (15), (16), (19) and (28) to
obiain

7% _,..tr;g S {31)

where +* m the equilibrium rate of inflation. The pair (fg, S), which minimize »*
corresponding 10 a given [* is derived by carrying out the following exercise

Min »r* {Ig. 8)

'rx"l'

subject to
ro Lo =T (32)

The exercise has been camried out diagrammatically in Figure 4. In both Figures 4a and
4b, the line Ig Ig in the fourth quadrant gives all the combinations of Ig and S, .which keep
the equiitbrium level of aggregate investment, I*, at a given level, 7, i.e., which satisfy (32).
Let us now expiain its slope, which is given by (34) below. Since, as follows from (30),
I* goes up following an increase in either Ig or S, one has to be lowered following an
mcrease in the other i I* is to be kept at a given level. We shall explain the exaci magnitude
of the slope later,

In the frst quadrant er(/ ) gives the value of +* corresponding to differsnt combinations
of Ig and § lying on Jg Ig. The shape of (/) may be explained as follows. With 1* =
!, a8 5 goes up and Ig falls commensurately along fg fg, both X and ¥ expand- sec
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Fig4a. Determination of the Equilibrium Value of the Inflation-Minimizing Pair (S, £ ) when
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Proposition 1. Hence, when § = 0 and | ¢ {see Figs. 4a and 45), ¥ and X are at their
minimum possible levels, with [ = 7 . ‘l'fleretfure price elasticity of supply of X, 18 likely
tv be at the highest possible level and s at the minithum possible level. Proposition 2 states
that, with I remaining at a given level. an increase is 8 lowers inflation, if |, C; amd s are
sufficiently small and # sufficiently large, Thus, with [ = 7, r* has the highest chance of
falling following an increase in S {and a commensurate decline in .f from I.°) along fg fg)
when the initial value of S is zero. Let us first consider the case where does fall. As
S rises and Ig falls along Iglg so that I = I both X and Y expand. Hence 5 is likely to
fall and s is likely to rise. {s may of course fall if ¥ rises more than proportionately fotlowing
the increase in S. But we ignore this case for the time being)., Thus, as S rises, with | =
f, the chance of »* falling following a further increase in S diminishes. Therefore, as S
increases, we are likely to eventually get a value of 8, say S, such that,.if S is raised from
S, r* will rise instead of falling. Thus ﬂ} may be U-shaped as shown in Figures 4¢ and
4h, In that case the_inflation-mimmizing value of 8, with [ = [, will correspend to the
mmimum point of rr(f). The value of fg, which corresponds to the inflation mmimizing &
o fg 2z 15 the inflation-minimizing value of fg. These vajues of Jg and § are shown as /,
erel § in Figures 4a and 4. Of course /{7 ) can slope downward or upward all through,
ln these cases we have comer solutions to our constrained minimization problem. From the
above and Proposition 2 we get the following proposition:

Proposition 3: I B is reduced and [g is raised to keep f unchanged, then the rate of mftanon
will nse if €, €, and s are sufficientty small and # sufficiently large.

MNaw we shall examine how fiscal deficit, D), behaves when § s lowered and Ig is raised
along Igle. We first derive the result mathematically. Substituting J for 1 in (29), we gei

o — —
I=IP+.'E= IP{I (FI. 8§ + 8), T (X (1 8)), fg}+fg XY

Substituting (13) mto the expression of 7 x as given by (27), we get

1
Mo=p X-M=

(F+S}"!HX{X.]

I+ o

substitiuting the above equation in {33}, we rewriie 1t as
1+

1
T=1, [i (¥(1,5)+5), [TE (¥TSHS), M, (X T, 8) ] .fg) +,

Taking total differential of the above equation treating / and & as a constants and using {.9)
and (a. 10) of the Appendix, we get
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In (34) the coefficient of (81, / AT, ) is positive - see A2 in Appendix. Hence
follows from the above equation that |f given other things, [:?f h:?f? ) and (&1, L
are sufliciently large and {21,/ &1 ] sufficiently small, - {;ﬂ / dS} > 1. Thls Case is shuwn
i Figure 4b, Thentherease where {rﬂ Jd8) < 1 mshﬂwn in Figure 44, Let us explain
the result intwitively. When S is lowered, “as we have already explained, X, Y and profit rates
in both industry and agriculture go down. This brings about a decline in /,. Hence to kecp
] unchanged, [g has to be raised. I I, is very highly sensitive to profit mte and not much
1o lg. then the amount of required mcrr:ase ik Is may be larger than the amount of decline
in S - see (27) and (28). In this case D will mise - see (16). Thuz we get the following
Proposition:

Propositdon 4: If sensitivity of I to profit rate is sufficiently high, but to g Sufficiently low,
then if S is reduced and lg is raised along with it to keep [ unchanged, fiscal deficit, D, will
nse. From Propositions 1, 2, 3 and 4 we get the following result:

Proposition 5: If S is reduced and Ig is raised along with it to keep I unchanged, boil the
rate of inflation and fiscal deficit will increase if €, C, and s are sufficiently small, o
sufficiently large and sensitivity of 1, to profit rate is sufﬁmently high, but to Ig sufficiently

low. not only that, such a policy wﬂl lead to contraction in output levels in all sectors of
production.
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It also follows from our discussion that, if, following, a reduction in subsidy, lg is raised
not just to keep aggregate investrnent unchanged but to raise it, then under the same set of
conditions as stated above both fiscal deficit and inflation wili nse even more.

4. RELEVANCE OF THE MODEL IN THE CONTEXT OF LDCS LIKE
INDIA AT THE CURRENT JUNCTURE

Busic Struciure
The Closed Economy dAssumption

The model considered here is a closed one. This assumption is justified empirically on
grounds that, despite relaxation of controls oo exports and imports of all types of products,
countries like India are still the least open economies in the world. Foreign trade {i.e.,
exports plus imports) even now constitutes a small proportion {about 20 percent) of GDP
in India. Accordingly, forces operating through foreign trade are likely to be much weaker
than those generated by domestic side factors, Le., if the two sets of forees work in opposite
directions, the latter will obviously dominate. In fact, Economic Survey (2001-2002, p.163)
does not emphasize on extemnal sector as a cause for current industrial slowdown in India.
To quote: “given the relatively low level of external sector for the Indian economy, domestic
demand and supply side factors have played the key rcole for industrial slowdown™
However, even if we ignore this point and assume foreign trade to be important, all our
results are like to go through. We shall discuss the implications of incorporation of foreign
trade in industrial and agricultural products later,

Besides foreign trade, movement of capital across national frontiers is another imperant
leature of the external sector in LDCs at the current juncture. There has taken place in
countries like India in recent years considerahlc relaxation of comrois over intemational
capital mobility. Such movements produce two major macrosconomic effects.  First, they
cushion variations in interest rates in the face of fluctuations in monetary and real vanables
and second, they lead to movements in the exchange rate following changes in interest rates.
Thus mobility of capital across national frontiers affects real vartables through its smpact on
interest and exchangs rates. If external sector is small relative to the domestic econoimy,
which 1s true in case of countries like India, these effects are likely to be weak and may
he ignored. Still we shall discuss the implications of international capital mobility later,

Iucliestry

The major assumption regarding the industrial or the non-agricultural secior is that it 1s
oligopolistic; its prices and wages are rigid and non-market clearing. As a result, normally,
its output is off the supply curve and is demand determined. Short run ngidity in wages
and prices is well accepted even in mainsireamn macreecanemics. In LDCs like India, just
as 1 DCs, long period contracts povern wages in the organized sector, which produces bulk
of the non-agricultural ouwtpur. The olipopolisiic structure of the industrial sector 15 aiso quite
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self-evident. Current research tm new Keynesian macrosconomics has shown thal iy
imperfectly competitive markets prices tend 0 be rigid on account of menu costs or
oligopolistic interdependence resulting in co-ordination failure. This rigidity is capiured in
our model through the assumption of the fixity of the mark-up. The point here is that in
both the mainstream new Keynesian macroeconomics and structralist macro theary
industrial wages and prices do not clear markets; industrial cutput is off the supply curve
and it adjusts to demand. Assumption of market clearing industrial prices and wages in the
short mun flies in the face of even casual empiricism.

Agriculture

Agricularal sector is asswmned to be perfectly competitive. Hence agricultural prices are
taken to be market clearing. Given the very large number of buyers and sellers in the
agricultural or food grains market, it is difficelt to assumne otherwise. At the curtent junclure
there has taken place considerable relaxation of conirols over exports and - imporls of
agriculturat goods espectally food grains. We have, however, already stated our reasons for
ygoring foreign trade in imdusirial or agricultural produce in the context of countries hike
India. We shall still discuss the itnplications of foreign trade in agricultural produce for our
results later.

Inflation-Mechanism

The literature on inflation in the context of LDCs hke India identifies two routes through
which inflationary forces operate. One is through agricultural prices. Agricultural goods
constitule a2n imporiant item in the workers® consumption basket, MNon-agricultural prices
are set on a cast-plus basis and hence they remain rigid unless there is an exogenous cost-
push. Agricultural prices on the other hand are highly flexible and whenever there occurs
any excess demand for agricultural goods, their prices go up raising the cost of living indices
of the workers. In LDCs hks India in the organized sector wage contracts include indexation
clauses, which auromatically link money wage rates to cost of living indices of workers.
Hence an increase in agricultural prices generaigs 2 cost-push in the organized sector. whrch
produces the bulk of the output of the nen-agncultural sector. The paper focuses on this
route of inflation atone.

The other mechanism of inflation opermes throngh the exchange rate. In developing
countries like India imported intenmediate inputs are used in production. An increase m
exchange rate makes these inputg costher iy terms of domestie currency generating a cosl-
push. However, this paper does not explicitly consider this route of mflation. Principal
reasons for this omission may be explained as follows. First, imports constitute only 2boul
13 percent of GDP in Countries like india. [ntported mtermediate inputs constitute even less.
Second, even though exchange rates in these countries are largely market-determined these
days. the monetary authority intervenes whenever exchange rate tends to change substantially
in the short run. Finally, even though prices of petroleum and peirolem products, whicls
constitute by far the most important imported intermediate inputs in countries like [ndia, have



Substdv, Fiscal eflelt and Inflution in Developing Couniries 39

recently been linked to interaational prices, fares of railways and other means of surface
transport are shill largely administered by the government. For all these reasons this
mechanism of nflation is likely to be quite weak. We have, however, discussed the likely
implications of incorporation of this mechanisin and found that the direction of change in
the rate of inflation following a veduction in subsidy crucially depends, given the values of
other exogenous variables, again on the value of the price elasticity of agriculueral
production. 11 it is Sufficiently high, inflation is likely to go up following a reduction n
subsidy, Thus our result is likely to remain qualitatively unaffected even when wu
incarporate this other mechanism of inflation. [fs quantitative mpact on our results may also
be quite weak for reasons stated above,

Direct and Indirect Taxes and Public Sector Enterprises’ Profit

The fiscal side of the paper is grossly wnderstated. The purpose of this omission is Lo
put the focus on the relationship between fiscal deficit, subsidy and inflatinn in the sharpest
possible relief. EFet us now discuss the implications of incorporating the major fiscal
insteuments that we ignored earlier. First consider indirest and direct taxes and public sector
enterprises’ profit. Now, the rate of subsidy, s (see (3)), may always be regarded as rue
of subsidy net of the rate of inditect taxes and 5 as total amount of subsidy net of aggregate
revenue from indirect taxes, Obviously, ingorporation of indirect taxes makes the value of
s smaller. 1f we bring m direct taxes and public sector enterprises’ profit, marginal/average
consumption propensities out of aggregaie income will no longer be ¢, and C,, bul
C,(I- v¥1-a) and C,(1-7), where 7 and '@ denote the direct tax rate and share of pllblit
seclor enlerprises’ profit in agprepgate profit in industry respectively. In countries like India
income faxes do not apply w0 farm mecome. In such cases margmal/average consumphion
propensifies out of aggregate income of the landlords will remain . Thersfore incorporation
of direct taxes and public ssctor enterprises’ profit will lawer in (26} the value of & which
measures the amount of increase in Y following a unit increase in S, Again, mdirect 1axcs.
as we have already siated, make the value of s smaller. Thus, following incorporation ol
direct and indirect taxes and public sector enterprises’ profit, the LHS of (26) nses, whiie
the RIIS remains unaffected. This implies that the chance of inflaten rising following
decrease n subsidies rises in the presence of taxes and public sector enterprises’ profit. In
other words, other factors remaining the same, the minimum value of 7 for which a
reduction in 8 brings about a rise in the rate of inflation declines. However, they also lend
lo cushion Lhe recessionary impact of a reduction m 5.

Lel us now see how these factors affect the relationship between sobsidy and {iscal
deficit. In the absence -of 1axes and public sector enterprises’ profit in the new equlibrium
that oecurs following a reduction in S, values of ¥, X and !, are less, while that of Iﬁ higher.
The direction of change in fiscal deficit is, however, ambigucus. Incorporation of 1axes and
public sector enterprises’ profit exerts two opposite effects on fiscal defiei. On the onw
hand, they reduce the contracticnary eifect of a reduction in 8 and thereby cushion the fail
n {, This tends to lower the amount of icrease in / required to keep [ uncharged sl
Iereby dampens the incrcase i fiscal deticit,. On the [}h’IEI‘ kand. however, tax revenue and
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public sector emerprises’ profit themselves tend to fall with the onset of recession. This
puts an upward pressure on fiscal deficit. Since these twu forces work in opposite

directions, the chance of fiscal deficit rising following a reduction in subsidy is likely 1o
remamn unchanged.

Iterest Payment and Government Consumption

Interest payment by government is fixed in the short run and hence is of no significance
as far as our results are concerned. Here by hypothesis the government reduces subsidy
and raises its investment and not consumption. Moreover, public consumption is not
sensitive to variations in aggregate cutput or alther endogenous variables of the model m the
short run. Thus its omission does not scuttle the generality of our results in any way.

Monetary Sector

In this paper we have examined the impact of a reduction in § on inftation, fiscal deliei
and agpregate output when government adjusts its investment in such a way that aggregate
imvestrment reraains unchanged, Monetary factors affect real variables principally throngh
their tmpact on aggregate investment via the interest rate mechanismn.  Empirically,
consurnption or saving has not been found to be interest sensitive anywhere. As this paper
focuses on the relationship between 5, », X and ¥ for a fixed level of aggregate investiment,
the equilibrium values of these vanables will continue to be given by (13), (15) and {19) even
if we incorporate the monetary sector, Thus the reiationship between subsidy, outpul and
mflation that we have derived is likely to remain unaffected despite the incorporation of the
monetary sector,

[.£t us now focus on the relationship between subsidy and fscal deficit. In the absence
of the monetary factors in the new equilibrium that accurs following a reduction in subsdy,
Y. X and I, are less, 1 larger and 1 the same as before. The amount of fiscal deficit may
be greater or less. First consider the case where the amount of fiscal deficit is larger. In
this case m the presence of the monetary sector the amount of money supply is the same
or larger depending on how the fiscal deficit is financed. Money demand can, however,
move either way. If inflation rises sufficiently, money demand will rise. [t will fall
otherwise, Incase there emerzes excess demand for money, interest rate will rise exerting
4 downward pressure on [,. This will raise the amount of increase in J_ required to keep
aggregate investment unchanged. Hence fiscal deficit will increase fuﬂ%er. If, however.
there emerges excess supply of money, interest rate will fall and tend to Jower fiscal delicn
via its impact on J, and thereby on /. Fhus in the presence of the monetary sector direction
of change in fiscal deficit following a cut in subsidy is determined not only by the relative
tnaghiludes of sensitivities of private investment to profit rate and to public investment bui
also by its sensitivity to interest rate. The less the interest sensitivity of private investment,
the weaker is the impatt of the monetary factors on our results. In India at the current
juncture private investment does not show much sensitivity to interest rate changes.
Actually, the country is going through a recessicnary phase due principally to shorages of
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crucial infrastructural inputs. Obviousty, in this scenario business sentiments are depressed
and a fill in the ¢ost of credit cannot give much of a boost to private mvestment.  For these
reasons i the context of countries like India at the cureent juncture incorporation ol the
monetary sector will not bring about a significant modification to the results we have derived

Irom Lhe real sector alone regarding the relationship between changes in subsidy and those
in fiscal deficit.

Exrernal Seclor

Cven though the external sector, as we have already pointed out, is much less important
than the domestic sector mn the context of countries like India. we shall discuss here the
likeby implications of incorporation of foreign trade in industnal and agncultural products and
mobility of capital across national frontiers for our results.

Foreign Trade in Industrial Goods without Capital Mobilily

Fixed Exchange Rate

We first consider the implications of foreign trade in industrial products only. Imports
andt exports of industrial goods in a regime of fixed exchange rate imply that there will be
a nek export term in the industrial equilibrium condition, (}53). The modifications that the
net export term will bring to our resulis are the following. It will reduce marginal propensiy
10 consume domestic industrial products lowering the value of & This will raise the value
of the LHS of {26), but teave the RHS unaffected. This means that the minimum vatue of
77 for which mate of inflation rises fellowing a reduction in 8 declines. This strengthens our
result.

As foreign trade in industrial goods reduces &, it cushions the contractionary effect of
a reduction in subsidy. This dampens the fall o fp and thereby lowers the amouni of
increase in [ required to keep ageregate invesiment unchanged. This wenkens the possibility
of an increase in fiscal deficic following a reduction in subsidy.

From the above 1t follows that foreign trade in non-agricultural goods does not affect

our results qualitatively. However, quantitatively it sirengthens one result and weakens
another,

Flexible Exchange Rate

If the exchanpe rate is flexible, the net export term will not be there in the mdustry
cquilibriurm condition. Hence all the results that we derived in the closed economy casc
remain unaffected. However, in case imported inputs are used m production, curtain
acdditional forces are generated. Following a reduction in § and the contraction in aggrepate
vuiput 1t brings about net exports will rise. Exchange rate will therefore fall to remove the
trade surpius. This will tend to lower the inflation rate by making imported inputs cheaper.
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Thus the chance of inflation rising following a reduction in 5 becomes iess than what we
have predicted m the paper.
The cheapening of imports will alse dampen the profit squeeze and thereby arrest (he

dectine i 7, somewhat. Hence the required increase in [ will decline too. Hence, for D

to rise following a cut in subsidy [, has to be more sensitive to profit rate than whal is
meeded tn the closed economy case relative to .

Thus tn the present case both our sesulis become weaker quantitatively. However,
whal extent our results will be weaker depends on the importance of imported miermedia
inputs in aggregate cast of production. We have already discussed about this earlier.

Foreign Trade in Agricultural Goods

In recent years governments tn countnies like India bave deregulated foreign trade in
agriculivral goods. In the absence of bartiers to trade, domestic and international prices of
agricultural goods must be the same, given their homogeneity. If India is a small cownry
in the world market, prices of agricultural produce in the domestic market will be given in
lerms of foreign curtency. In a fixed exchange rate regime agricultural prices will be wiven
in terms of demestic currency too. A reduction in S will first directly raise industrial prices
{see {3)). Agricultural prices and industrial wage rate in nominal terms will, hewever, remain

unaffected, The increase in industrial prices, with unchanged agricultural prices, will induce
fanners to cut down production,

Moreover, as before, tile reduction in § will reduce disposable income and thereby bring
aboul contraction o industrial ouput.  Thus in the present case m a fixed exchange rale

regnne a cut in § will necessarily raise prices and reduce both agricultural and noo-
agricultural outputs.

Subsidy Cut and Fiscal Deficit

Smce a reduction in 5 leads to a contraction in both ¥ and X, it squeezes profit in bulh
the sectors lowering {,, Hence D will rise if 7, is sufficiently highly sensitive to pmfit rile

relative to Ig. Thus our resnlt regarding the direction of change in D following a cut n
subsidy remains qualitatively unaffected.

Stehsich: Cur and BOP

A reduciion in S divectly lowers uggregate disposable income by the amount of the
decline m 5. which in turn reduces demand for both X and ¥. ¥ therefore contracts brimgri
about a further reduction mn demand for X, These contractions in demand for A o
ndependent of ;. The decline in S also taises prices of indusirial inputs that enter mw
agneutiural production and thereby induces farmers to cut down X. The greater the pri
clasticity of agricultural production, the larger is the fall in X, This implies that il
sufficiently large, fall in X is more than that in its demand. (Of course, a decline in X cun
also lower demand for X viz its impact on Y. Bul in the net supply of agriculiural goods Iner
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domestic sources must decline for stability), Thus import of X rises or export of X falls
worsenling BOP deficit.

This pushes up the exchange rate and raises import prices in domestic currency. Hence
food prices go up. Non-agricultural prices go up too if intesmediate inputs are used w
production, Reai wape rate therefore falls raising the rate of inflation. In this scemario boih
contraction in aggregate output and the cost-push brought about by a reduction in subsidy
are likely to be stronger because of the additional impacts of the subsidy-cut and the decline
in the exchange rate on food production and food prices respectively. Hence the decline in
private investment and therefore the increase i public investment required to keep agyregate
investment unchanged are likely to be larger too. Thus, if price elasticity of agricultural
supply is sufficiently high, then following a et in subsidy both inflation and fiscal deficil
are likely to rise by a larger quantity than what we have derived in our paper when we allow
lor foreign trade in agricultural produce.

If the country is a large player it the world food market and if price elasticity ol
production of agricultural goods is sufficiently high, then in addition to the evens noted
above there will also take place an increasc in agricultural prices in the world market. This
will lcad to a further increase in food prices in the domestic market. This happens because,
tor sufficiently high price slasticily of food production, as we have zlready peinted out, the
tall i food demand due 1o the reduction in Y is less than that in foed output following a
cut in subsidy. Hence at the initial food price export of food falls or import of food rises.
This tends to raise world food prices. Thus, if countries like India are large players in the
world food market, which India in fact is in case of many agricultwal products, then for
sufficiently high values of price elasticity of food production inflationary impact of a cut in
subsidy is even stronger.

Cuplisl Mobifily

In recent years in countries like India there has taken place considerable refaxation of
contrels over mobility of capital across naticnal frontiers. However, they are still far from
achieving perfect capital mobility. Hence interest rates in these countries siill diverge from
the world interest rates. Let us now discuss the waplications of impertect capital mobiiity
lor our results. Capital mobitity is a (eature of the monetary sector of the economy anrd 1t
affects real variables through its effects on interest and exchange rates. We have already
pointed out that, if, following a cut in suvbsidy, the nse in the rate of nflation 15 not
sufficientiy large, excess supply of money tends to drive down interest rates. Impertect
capital mobility on the one hand dampens the fall in the interest raic and thereby raises the
amowunt of decline mn Ip. On the ather hand the flight of capital that occurs raises exchange
ratc and thereby net exports. These two forces act on changes in Ip in opposite drections
and therefors tend to neutralize one another. Thus capital mobility is unlikely to have any
significant imapact on the relation between subsidy and fiscal deficit. However, the increase
i exchange rate may contribute to inflation. Just the opposite will happen when the risc
In the rate of inflation is sufficiently high.
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From the above it follows that imperfect capital mobility is unlikely to affect our resuis
regarding the relationship between subsidy and fiscal deficit. There 15, however, a possihlity
that it will dampen somewhat the variations in the rate of inflation.

Eurﬁming up the Likely Implications of the [ncorporation of the External Sector

Let us now sum up the likely implications of the incorporaton of the external sector
India is a large player in many world agricuitural markets. Exchange rate is also flexihle
although monetary authority inlervencs whenever variations in the exchange rate tend 10 be
substantial in the short run, There is zlso imperfect mobility of capital. Under these
conditions, as we have pointed out above, if price elasticity of production of agncultural
goods is sufficiently large and sensifivity of private investment to profit rate is sufficiemly
high, but that to public investment sufficiently low, a reduction in subsidy followed by a risc
in public investment to keep unchanged or raise aggregate investment will lead to an increase
in both inflation and fiscal deficit. Thus our closed economy results remain unchangul
qualitatively, However, the quantitative modifications to our resuits are also likely to be quite
weak for reasons we have already stated,

Nature of Subsidies

In this paper we have considered only subsidies on non-agricultural products. Exampies
of some of the major non-agricultural products that receive government subsidies ore
electricity, fertilizer, petroleum and petreleum products {prices of which in India have very
recently been linked to international prices), water, education eic, Most of these products
enter as inputs in agriculture and the bulk of these products ongmate in public secior
enterprises.  'We have not distinguished between private and public sector enterprises in Gur
paper, The underlying assumption is that public scctor enterprises produce mamly
intermediate inputs, which they sell at cost to the private sector. Hence the entire profit in
the non-agricultural sector accrues to private enterprises. If public sector enterprises reveive
subsidies, their prices move below the average cost of production by the amount of the unl
subsidy. As a result the entire subsidy passes ob to the private sector enterprises. These
assumptions are not far from reality in countries like India. We have, however, discussed
earlier the implicationg of incorporation of non-zero profit of public sector enterprises.

Summing Up

At the current juncture India is going through a phase of recession. Despite significant
decline in interest rates, there has not taken place any spurt in investment activities. b tlus
scenario, as we have already pointed out, incorperation of the monetary sector is imlikely
to bring aboni any change in our results.

Besides monetary sector, the other feature that may seem important and that we have
ignored is the external sector. At present in countries like India there is imperfect capila]
mobiiity. Exchange rate is also guite flexible. To quote from Economic Survey (2001-2(81,
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p.L157) * exchange rate of rupee against the US dollar continued to be broadly markel
determined {in the year 200Q- 2001)” The moenetary authority of course intervencs
whenever fluctuations in exchange rate tend to be substantial in the short run, There are
also exports and imports of both industrial and agricultura) products and India is large  the
warld market in some of the agricultural products such as rice, sugar, tea, jute etc. (Purscil
and Gulati (1995, p.277). From our above discussion it follows thai, if we incorporate these
fratures in our model, we are likely to get qualitatively the same result as before. However,
as wu have pointed out earlier, given the relanvely less importance of the exiernal sector,
additional forces emanating from it are unlikely to be significant. We have also shown thai
the inflationary mechanism that originates in the external sector is also likely to be quite
weak. Hence the critical vakie of the price elasticity of production of agricuitural praducis
that we have derived on the basis of our closed economy assumption is unlikely to be
substantially modified in the current context of countries ke India even if the external secior
is incorporated.

Incorporation of taxes and public sector enterprises’ profit strengthens our results.
Interest payment by govemment is fixed in the short run and hence iz of no significance
as far as our results are concerned. Here by hypothesis the government reduces subsidy
and raiges 115 mvesiment and not consumption.  Moreover, public consumption s no
sensitive 10 variations in aggregate output or other endogenous variables of the model in the
short run.  Thus its omission does not scuttle the generality of our results in any way.

Rough Estimate of the Critical Valwe of the Elasticity of the Supply of Agricultural
Gonds to Industry

Here we shall give a very rough and ready estimate of the critical value of the pﬁce
elasticity of supply of agricultural goods to mdustry on the basis of {26). In (20} 5
represents the amount of suebsidy on non-agricultural products net of indirect 1ax reveriue
as a proportion of non-agricultural output. We do not have any data regarding the magnitude
of 5. Economic Survey (2601-2002) puts down the magnitude of total subsidy as a
propartion of GDP at 1.3 percent for the year 2000-2001. This in one sense overestimates
the amount of subsidy on non-agricnltural products as a proportion of non-agncultural
oulput and underestmates it m another. Cuute a large part of the agygrepate subsidy 15 on
food and thus part must be excluded to estimate the amount of subsidy on nonagncultural
privducts.  In this sense there js gverestimation. Aggsin, GDP s much larger than
nonagnculiural output and hence there is underestimation. As data regarding the Compesitinn
of subsidy are not readily available, we assume that the upward and downward biases noted
ubove cancel out one another and take the figure of 1.3 percent as a rough estimaie of the
amount of subsidy on nonagricultural produets as a proportion of non-agricultural iutput.
The buik of the indirect taxes are on nen-agricultural products, Economic Survey {2001-
2002) puts the figure of indirect taxes as a proportion of GDP at 6 percent for the year
2000-2001. As non-agricultural output constitutes about 75 per cent of GDP, mdirect taxes
({IRY as a proportion of non-agricultural production (YY) is given by (IR/GDPYGDP/Y)
1.36K4/3) = QB Thus
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x = [.013 - O8] = - .067 = - .07 (approx.}

MNow, to eshmatke @ as follows from {a.8) m Appendix A.2. we need data regarding
marginal propensity to nse non-agricultural output for non-invesiment pumoses for the
economy as a4 whole, which is the pumerator and alse the second term in the denominalor
on the RHS in {(a.8) We do not have any ready data regarding this. All we have 1
information reparding the aggregate saving ratio, which Ecenomic Survey (2001-2002) puty
at aropnd 25 percent for recent vears. One way of getting some rough idea about the
average propensity to use non-agnicultural goods for non-investment purposes may be to [iix]
out the proportion of nen-agriculturzl goods that is used for non-investment purposes in thy
aggreyate output.  Since bulk of aggregate investment constilutes demand for nonagricuiwral
goods, we may regard agricultural goods only as consumption goods. (Of course there |5
one minor caveat here, as agriculivral goods may be added to stocks). Investment. as we
have already pointed out, constitutes (1/4) of GDP and non-agricultural output (Y)
constitutes (3/4) of GDP., Hence (1/3) of non-agricultural output is used for purposes of
investment ((I'Y) = (VGDP){GDP/Y) = (1/A4X4/3) = (1/3)). Therefore (2/3) of non
agricultural output is used for non-invesiment purposes. This part of non-agriculturai owpu
constitutes (1/2} of GDP ([{2/3)Y/YY/GDP) = (23¥3/4) = (1723  Henee averape
propensity {0 use non-agricultural goods for non-investment purposes may be taken 1o he
(1/2). Even though it overestimates the marginal propensity to use nen-agricultural outpul
tor non-investment purposes, we have to use it as a proxy for the latter, (The overestimation
15 due 1o, among others, exports and government consumption, which are independent ol
domestic GDP in a demand-constrained set-np. This overestimation incorporaies an upward
bias in cur estimate of the critical valug .of the prive elasticity of agricuttural production). On
the basis of this figure we find that 8 = (1/2V[1-(1/)] = L.

Now, LHS of (26) 15 given by
[4 +(1 7 B](1-8) = (1+1)L.07) = 2.14 = 1 + (1.14).

MNow, as follows from (26), for a reduction in 8 to lead to an increase in the rate ol
inflation the following condition must be satisfied.

1+ (1L14) =1 + (V) = 114 = (/) = 7 = (1/1.14) = .86
Price Elasticity of Agricultural Production in Indian Economy

Several studies have been made 1o measure price elasticity of aggregated crop outpul in
Indian agriculture. Studies carried out by Krishna (1982), Rao {1989). Swwrm (1993) and
Bharadwaj (1994) show that price elasticity of agricultural cutput is extremely low even in
the long run. It is of the order of only .2 to .5 percent. Hoewever, proponents of NEP pu
great stress on price incentives to pramote agricultural growth. To guote Rao and Storm
{1998, p.198) * the heavy incentives that accompanied NAS (New Agricultural Strategy)
was founded on the assumption that the supply response of private producers would be high.
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Price enthusiasts such as Schultz and his followers went further in asserting that higher
orices would induce higher public investment in land augmentation (Schultz (19781
However, in Indian context supporters of WEP admit that price clasticity of agricultural
production 15 low at least in the short run, To guote Gulati (1998, p.141) studies on Indtan
agriculture indicate that the aggregate supply respense is quite low at least in the short Tun,
It mcreases to over double in the long run, which in supply response equation 15 just 2 to
3 years.” They attribute this inadequate supply response lo severe shortages of crucial
infrastructural inputs that enter into agricultural production. To quote Gulati (1998, p. 141}
“ 1o get full mileage from referm it is important to address the supply bottlenceks in
agriculture specially water and credit.” Economists on both sides of the fence agree that e
acute scarcity of water, electricity and other infrastructural services that have emeryged al
the current junciure in India is due 1o drastic decline in public investiment in these areas in
the 80s and 90s.

Econcmists who oppose NEP or NAS do not recognize the importance of price
incentives for agricultural growth in countriés like India. Patmaik ([ 996, pp. 24-8), for
cxample, is of the view that terms of trade have no bearing on private sector mvestment in
agriculiure. Once the minimum profitability in agriculture is established, what happens i
the terms of trade have no influence on private sector investment, and thereby on growth
i agniculture.

From the above discussion it is clear that on account of either severe shoriages ol
erucial mfrastrichural inputs in rural areas or some mherent features of Indian agriculture
price elastierty of agricultural production is extremely low at the current juncture m India.
Hence, if government reduces subsidy and raises public investment in crucial infrastructural
areas to keep aggregate investment unchanged. rate of inflation will go down.

However, there is one important caveat. The variable that is really relevant for our resull
is not really the price elaslicity of agricultural production, but price elasticity of supply of
agricultural goods to actual consumers in the non-agricultural sector. 7 in (26) bascally
represents that. Bespite completely inelastic production, supply of food or agricultural
prodice to actual consumers in the non-agricultural sector may be highly price elastic in the
short ran beeanse of speculative activilies of farmers and traders. To quote Krishnap (1998,
p.3391: "availability (of foed) is not determimad by levels of production alone: the operations
of the government (through imports and distribution) and of swrplus holding farmers and
traders at the different tiers ol the market economy are equally relevant. A geod parl ol
prce fexibility (in the food grains market) may be due to speculative activities of the
lraders.™

In our model we have not explicitly considered traders® activities. Following Rakshil
{1982 we can easily incorporate their behavior in the agncultoral equilibrium condition, (133,
As pointed out by Rakshit (1982, p.146): © trading and inventory investment i tarm
products are major economic activities in all LDCS, and (wilh somewhat melastic expectations
nventory investment will tend o declive (and may. in fact, tum negative) with a rise
prices of agricultural goods.” We can use the same function as be used to capture the
behavior of traders. The function he used is the following
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X P s <o

In the above equation X" gives supply of food grains from the inventory by traders. [’
high values of P it is positive, but for low values of P it is negative. We can explain I
above fupetion very simply in following terms. Suppose every trader has an expected future
price of food, which is independent of current food price. If the current food price is below
this expected price, the trader buys to add to his stock. [n the opposite case he sells from
his stock. Suppose expected prices of different traders are different. In such a scenario,
the: higher the current price, the larger is the number of traders who consider 1t profitable
1o sell in the current penod. This explains the above functien. In the presence of raders

therefore supply of food or agricultural produce is not given by (9) but by X (P) = ¥ )
+ X P X = planned pmdul:nﬂn of X plus planned supply from inventory. [nverting this

function, we will have PS = X! () = BS (X): P5' > 0: P° = supply price of X. Using Ihis,
we shall rewrite agricultural equilibrium condition as

— Y+ 5
1+er ( ) =

=Pg{j:]

X

All other aquations, however, will remain unaffected following the mcorporation of the
activity of traders in the food grains market. Hence all our resylts will remain inchangd
except for the fact that # in (26} has to be interpreted not as price efasticity of production
of fooad, but as weighted average of price elasticity of production of food and price elasticity
of supply of food from traders’ inventory. The weight of each item is given by s
importance or proportion i the total supply of food to actual consumers. The value i 4
is therefore ltkely to be substantially tugher than the price elasticity of praduction of fond
or agricultural produce it the short run. Heunce, as follows from ot paper, despite very
low values of price elasficity of production of food, mnflation may go vp following a
reduction in subsidy in couninies like India. Unforunaely, in recent years debate over NEP
of NAS centres on the value of price elasticity of production of agricultural cutput. Hence
s estimates are readily available. But no efforts bave currently been made to measure lhw
value of price elasticity of supply of agricultural goods from traders’ mventory. This papr
shows that to predict the direction of changs in the rate of inflation in the short run fellowmg
a reduction in subsidy, reliable estimate of this variable is absolutely essential.

Relurionship berween Subsidy and Fiscal Deficit ot the Current Junciure

From our analysis it follows that a reduction in subsidy will lead to an increase n Ui
amount of fiscal deficit if private investment is highly sensitive to profit ratg, but not much
to public investment. At the current juncture economic recession that is evident i the Jull
in the growth rates of GDP and output levels in indusity and agriculture is princlpally due
to severe bottlenecks in crucial infrastructural services. The shortage is chiefly responsible
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for depressed business sentiments and low levels of investment. If in this scenario public
investment in these -essential areas goes up, it will surely give substantial boest to private
mvestment. This effect is more than likely 10 offset by a substantial margin the dampening
effect of the decline in output following fhe reduction in subsidy. Hence at the current
juncture there is a high degree of possibility thal by cutting down subsidy and reising public
pvestment m ¢rugial sectors, the govemment will be able to raise aggregate investment
keeping the amount of fiscal deficit unchanged.

However, underlying the NMew Economic Policy there 15 a deep scepticism about the
efficiency of public investrnent. This is quite evident in its thrust on privatisation,
minmimization of the scope of government’s activities etc. If this line of thought is true, 1.e,,
if private mvestors think that public investment is inefficient and unproductive due to
cormiption, bureaucratic apathy, political interference ete., higher doses of public investmenit
will not assure them of better future supplies of cruciat infrastructural services. If this is
trus, then, obviously, as our paper sugpests, fiscal deficit will rise following 2 decline n
subsidy and stepping up of public investmient in crucial areas in an ¢ffort to keep aggregate
investment unchanged gven al the current junciure.

5, CONCLUSION

The proponents of the New Economic Policy (NEP) recommend siringent restrictions
on liscal deficit to avoid macroeconoteic imbalance and intemal and extermnal debt traps.
They aiso recognize the necessity of Jarge-scale public investment particularly in infrastructure
1o suslain a high rate of growth., To recomeile the apparently incompatible objectives of
having public investment on a substantial scale and keeping fiscal deficit at a fow level. they
prescribe in Indhan context a drastic reduction in subsidies. They point out that, if subsidies
are reduced to finance & step-up in public investment, aparepate investment will rise without
generating any upward pressure on fiscal deficit and hence there will be no threat to the
macraeconomic stability of the economy,

Using a structuralist dua! economy model where effective demand plays a key role in
determining agpgrepate output, this paper draws the result that the policy prescription
described above does not always work. More importantly and ironically, it shows that the
policy prescription is unlikely to work under conditions, which constitute a part of the basic
premise of the New Fconomic Policy. The proponents of NEP suggest the policy of
Subsidy-cut and stepping up of public investment as a solution to the problem of low ievels
of agpgrevate investment. This paper shows that, if public investmeni is stepped up following
a reduction 111 subsidy to raise or just to keep unchanged aggregate investment, then fiscal
deficit will rise if private investment is not much sensitive to public investment, but highly
responsive 1o profit rates.  This condition is perhaps a basic assumnption of the New
Econonuc Policy, which relies on market forces to ensure efficiency in inter-temporal
allocation of resources and to drive growth.

Price elasticity of production of agricultural goods is a bone of contention between the
proponents and critics of the New Economic Policy. While the former consider it to be
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fairly high, the latter regard it to be very low., Cur paper shuxa»fs that, if, following a
reduction, in subsidy, public investment is increased to raise or just to keep agpregate
investment unchanged, then inflation will go up instead af falling, when, given other factors,
the price elasticity of agriculiural production is sufficiently high.

The paper also seeks to assess the relevance of the pohcy considered here in the curremy
Indian context. India at present is going through a phase of recession, which has its rools
principally in severe shortages of infrastructural services. Higher doses of public investment
in crucial areas will therefore give substantial boost to private investrnent and is likely to
more than offset the adverse impact of a subsidy-cut. Under these conditions, as our paper
suggests, if the govermnment reduces subsidy and raises public investment in crucial areas to
keep aggregate investment unchanged, fisca) deficit will go dowm. Therefore in the current
Indian context by reducing subsidy and raising public investment it will be possible for the
government to step up aggregate investment without raising fiscal deficit. However,
undeslying the New Economic Policy there is a deep belief that public investment is highly
inefficient owing to corruption, bureaucratic apathy, political interference etc. This belief is
reflected in the emphasis that NEP puts on privatisation, munimization of the scope of
government’s activities etc. If this line of thought is true, i.e., if private investors think that
public investment is inefficient and unproductive, higher doses of public investment will nol
assure them on the required scale of better future supplies of crucial infrastructural services.
If this is the cuse, then, obviously, the policy considered above will lead to an merease in
fiscal deficit even at the current juncture.

In India price etasticity of agricultural production is extremely low. Even the proponents
of MEP who put great stress op price incentives to promote agricultural growth admit that
price . responsiveness of agricultural produciion is inadequate in India. However, lhey
atiribute this to severe shortages of crucial infrasiructural inpuis such as water, electneity,
credit ete. Our paper shows that, under these conditions by reducing subsidy and raising
public investment it will be possible for the government to raise aggregate investment withoul
putting any upward pressure on inflation -in the short run, provided traders’ activities are
insignificant in the agricultral market.

Experts in this area are, however, of the view that speculative activities of traders play
a crucial role in the formation of agricultural prices in the short run. If this is irue, then
price elasticity of supply of agricultural produce to the actual consumers may be fairly high
and, as our paper shows, a cut it subsidy followed by an increase in public investment just

to kecp aggregate investment unchanged will lead to an increase in the rate of inflation in
the short run.
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APPENDIX

A.1 The Stabiliry of Equifibrium: [

Here we shall examine the stability of the equilibrium values of X ¥, D and r, which
we get by solving the eqs. (13), (15), {16) and (19). Regarding I} and r we assuine that
their values are always given by (16} and (19). Adjustmests in X and ¥ are, however,
sluggish, We shall specify their adjusti-nent rules below. Before doing that we shall rewritc
the agriculture and industry cquilibrium conditions given respectively by (13) and (15) i the
text as follows:

1
T 9

o= PR X H =0 (a.1}
X
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[ €, (=) (1+8) + €, {-m} (F48) + (1LC) M, 00 + I+ [, ] ¥ (a.2)

1+
UL X =0

Equations (8.1} and (8.2) can be solved for the equilibrium values of ¥ and X, given 7,/
5 ot¢. Now we consider the siabilit of the equilibrium defined above. The adjustmens m|§=,
of ¥ and X are givea by

aY

% = a N A @, > { (a.3)
aY
T =a, Pl)a >0 (a.4)

Given the adjustment rules stated above, the equilibrium given by egs. (13), (13), (16)
and (i19) is stable if the following conditions are satisfied.

AF y; o
+ &0 (2.3

&Y X

ar A7 iz o P
- | ——— - - e ETTTE — | .6
Condition (a.5) is always satisfied, given the signs of the partial derivatives of (a. 1) and

(a.2) (also see {13) and {15)). Condition (2.6) is satisfied if and only if the slope of ¥Y¥ (the
first term on the LHS of (a.6)) > the slope of XX (the second tetm on the LHS3 of (a.6))

(see Figure 1).

A2 Effect of an Increase in Son ¥ and X

Taking total differential of the agnicultural equilibrivm condition, {13), we gel

[ : ]{df+d§} (P"x+P5)¢r=PT(P5' l +1]d}{
14 h =i

= dX = (d¥ + dSy 5 = price elasticity of supply of food (a.7}
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Taking total differential of the industry equilibrium condition, (15), and substimting for dX
its value as given by (a.7), we pet

o o . '
dY = C| [+a){d}’+d$+c [[m)(df+dS}-deX]+Mxtﬂ’

& a , 1
=L I[m){d?"‘ﬂﬂ'cz (m—] {dY+d8)-M v ¢ (dY + d5) |+

' (I+.:z}P§[-1n— +1JJ

1

My 1 ' (dY + dS)
(1+ a )PS [_ + 1)
~. 7 ;
From the above we gt
i f I i )
x 1 _ | ] \
¢, (‘*HJ*C: T My : |y o
{1+mﬁ(*+l] (1+a)P’( J
dy _ ! k no7 . ) e
— == L - - ; 5
ds f )
o 1 1 1
- — M + M4 :
! C'[Ha) 2l iva M : X P b
- | iy (e
(a.8)

Let us now interpret the expression on the RHS of (a.8). The numerator gives the
increase in demand for ¥ at the initial equilibrivem ¥ per unit increase in S when X adjusts
to the rise ill § in such a way that the food market remains m aquilihrimn It should be noted
that the coefficient of C, is positive. The term (1 (1 + a)) gwu the increase in the revenue
of the farmers per umt increase in S. The expression M,/ [A(1+a)P5 (1 11)] (=8)
on the ather hand gives the increase in cost as pruﬁt—nmmnuzlng farrhers adjust themr output
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to meet the additional demand. Obviously, therefore, [(1/1 + a})-&] > 0. The denominator
gives the amount of fall in excess demand for industrial goods per wait increase in ¥ when
X adjusts along with the rise in ¥ 1o keep the for d él}ﬂl‘kﬂt in equilibriurn. It is clear tha
the lerger the values of C, and C,, the greater is (dS ) It also appears from {(a.8) thai
{%} is a function of M,, and » Wo. Both these variables affect nile value of (d¥uS)

through their impact on & The greater the value of #, the easier is it to produce more X
and therefore the less is likely to be the value of M',, . As they mové in opposite dircclions,
their effects on & tend to cancel out one another. Hence we neglect them as determinants
of the value of (dY / d5). Thus

a7y = —
— = @=8(C.C) (a.9)
ds

Substituting (8.9) in {a.7), we get

A . 1 (1 + 8)>1 (al0)

ds (1+a)PS (% +1 J

A3 Sebility of Equilibriten: 2

Here we shall examine the stabitity of the equilibrium given by eqgs.{l 3), (15), (18), (19)
and (28) in 5 endogenous variables: X, ¥, D, » and 1. Adjustment rules of the first four
variables are assumed to be the same as those in section A. 1. For simplicity, regarding |
we make the asswmption that it adjusts much more slowly than X and ¥ so much so that
it adjusts only when adjustments in X and ¥ are complete. We have already shown in section
A.1 that equilibrium values of X, ¥, 0 and », given 1, are stable if and only if the slope of
YY > the slope of XX in the {¥,X) plane (see Figurc 1). Lct us now examine the stabilily
of the equilibrium value of f when X, ¥, D and r, given 1, have already adjusted to their
respective equilibrivin values. We assume the following adjustment rle for 1:

dI ~
£ - TH fp( “Z (RIS, (X (IS, ! 1es }-I]{i I (D) 0<p<l (el l)
dr 1+a . d

[n {(a.11} on the RHS the first ferm within second brackets gives the planned value of
aggregate investment, while the second term, J, gives the actual leve] of invesiment. L.a.
(a.11) states that, if planned J exceeds actual ¢, [ rises and the larger the difference, the
greater is the increase in J per unit of time. Linearising the function i (H around the
equilibrium value of 1, ignoring all terms other than the first and the second and denoung
the deviation of J from its equilibrium value by i, we get
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Yy ()
_ == —_— |1
L\ Tdr

o a, v 4y a, &, dX
where = + -1
of ﬁﬂ’r 1+ dlf ﬂ?x X d4f

From {a.12) we pet

(&)
/= 1Le dl
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{a.12)

(2.1 3)

-

af
From: (a.13) we find that the aquilibrivm value of 1 is stable if and only if —— < 0, i.e.,

if and only if

AT N 1va i dl a1, & I, \1+a ) di

the slope of I I in Figure 3 is less than unity.

List of Notations

A = gutput of the agricultural sector

Y = output of mdustry

L, = quantity of labor available to indusiry

K, = quantty of capital availadble to industry

¢ = fixed quantity of labor required per wnit of Y.
fr = fixed quantity of capital required per unit of Y.
W = money wage rate in industry

P, = price of ¥ received by industrial praducers

af,[ & de LA O ax aP[a ]£’+

df

X, Il dX
o, &% dr

& = fixed mark-up w indwstry, wioch s apphed to the averape vanable cost of production, W.

v = rate of subsidy applied on an ad valorem basis to Y
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P, = price of Y faced by buyers

§ = agpregate subsidy in terms of Y

i1, = aggregate profit in agriculture

Pw=P,/P, , P,= nominal price of food

M, = the amount of manufactured intermediate inputs used in agricultural production
M (X} = the amount of manufactured intermediate inputs used as a function of X
X5 = the planned supply of X

P* = the supply price of X.

P = food market clearing value of P

C, = avernge and marginal consumption propensity of industrial producers

C, = average and marginzl consumption propensity of tandlords

IF = private investment

[z = public mvezpment

w=(W/ ‘Pf}

F& tume

h* + desired nminirium wage rate in terms of food

A 1 aw
We(—) {—)
W dt

r = rate of inflation

r* = the equilibrivm rate of inflation

P = the equilibowm rate of aggregate investment
D = the amount of fiscal deficit

.
Y=d¥Y /¥

M

X=dx/'X

#1 = price clasticity of supply of X
1, = profit in industry in terms of ¥

Y1(.) = equilibrium values of ¥ as 2 function of [ and 5, given other erogenous variables, as
yielded by {13} and {15).

X({.) = equilibrium value of X &5 a function of f and S, given other erogenous variables.
as yielded by {13) and (15).
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g

i = deviption of the planned value of J as yielded by the RHS of (29 and the actnal |
i= deviation of I from its equilibrium valus

E = inflation-minimizing valus of
5 = inflation-minimizing vale of §
r= Juect X rate

@ = share of public sector exferprises’ profit in aggregate profit in industry
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