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I, INTRODUCT ION

"A Porecast or a prediction", as Theil (1975) puts
it, "is generally defined as a statement concerning unknoun,
‘in particular future, events" (p.,1). They can relate ‘to
events or values, Economic forecasts are those which relate to
variables which fall within the scope of economics, UWuanti-
tative economic forecasts are those which forecast a certain
value for a certain economic variable at (during) a certain
point (period) of time,

The value of guantitative forecasts for policy-making
is being increasingly recognised now, Of oourse, the value of
forecasts is dependent on their accuracy, and it is the improve-
ment in accuracy in recent ynlrs which has made policy-makers
less sceptical about forecasts, The advantages of having
reasonably reliable forecasts in hand while determining
policies are enormous, The greatest, of course, is the.
consequent ability to choose a 'good' or optimal policy,
Another advantage is that it allous policy-makers. to prepare,
within the constraints, for expected difficulties and thus
minimi g their adverse conssquences,

Forecasts can be scientific or intuitive, Without
- belittling intuitive forecasts, one can arque that it is
scientific forecasts which should be the basis for policy.
By scientific forecasts one generally means those rorecasta
the methods of which are clearly specified and are capable
of being replicated or checked by others,



Quantitative forecasting, economic or otherwisae, is
based generally on sither an explaﬁatory or a time-series
framework. Explanatory forecasting denotes the specification
of cause and effect relatipnship (s) between the inputs and
outputs of the system., Time-series forecasting, on the other
hand, treats the system as a 'black box' or an unknown gener-
ating process but uses the fact that the variable to be
forecast shows a certain pattern relating to time,

It is obvious that for quantitative forecasting, three
preoonditions must be met:

1) There is information about tho past,

ii) This information can be quantifiod in the
form of data,

iii) It can be assumed that the discernible pattern
relating to the data for the past will continues
into the future.l/

The last condition is a vital ono and is knoun as the
assumption of constancy. All forocasts, irrespective of the
type, are based on this., Of course, once the parameters of
-the system are‘established,.any extraneous information about
the likely value or behaviour of these parameters (basod on
declared policy or judgemeht) can be used, but essentially
this will bs a modification of the original forecasting
method,

[ -

T A A

1/ See Makridakis and Wheelright (1978 p.7).
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In what follouws, we forecast the major subsidies of the
Government of India during the period 1984-~85 to 1988-09. We
uso the time-serios mcthod <. wall as the explanatory method
to arrive at thase forecasts. Tho loval of statistical sophis-
tication varies among the methods used to foracast the three
ma jor subsidies depending on the amount and naturo of the
ihputs available, Uhenevor possible, wo havevalso tried to
take into account extraneous information, ‘We have also tried
to give Porecasts based on alternative methods and have indi-
cated preferred ones on the basis of our judgement, extraneous
information and accuracy.  No Fb:mal tests of accuracy for
different sets of forecasts have been used, as they did not
soem to be.worthwhile in this particular exercisa, but informal
‘tests, by comparing predictions to actuals, have been under-
taken to judge the usefulness of each method in forecasting
oxarcises,



II, FOOD SUBSIDIES

1. Dofinitions and the UOsscriptions
Food subsidies arise "basically due to government

{ntocvontion in tho Foodyralnu markuet, Such inturvanllon how

tho twin objectiva of onsuring at least a minimum rato of

return to the foodgrain pvoducers and keeping foodgrain prices

low to benefit thoe consumers, This results in tho purchase

price of foodgrains paid by the govarmment agency being higher

than the issue price(the price at which the consumers get them

through the public distribution system) and the difference can

be caelled price subsidy, Besides, the government incurs cecrtain

costs in carrying out thesa obligations which are not realised

from tho conocumers and thoso constlitute what can bo termed as

cost subsidy,- The price éubsidy, the cost subsidy and the subsidy

to cover the purchase of foodgrains acquired but not sald together

constitute the total food subsidies during a given ysar, Tho

following identities express these definitions:

SFI = RiQ + P M - PdO, vee (1.1)
SF2 = chS, soe (102)

SF =SF 1 + SF 2, veo(1.3)
where

P, = intarnal purohase price of goodgrains,
= amount of foodgrains procured,
R_= 1import price of foodgrains;

M = amount of foodnrains importud,



P, = 1issue price of foodgrains,

Q = guantity of offtake through the public
distribution system (PDS),
cb = costs of running the stock including transport,

storage costs, loss in storage and transit ete.,
BS = closing stock of Foodgfains,

SF total food subsidics,and SF1 and SF2 are the

two componuents of total food subsidies,

All the prices (values) are (at) nominal prices,

Tho -purchase prico P; c4n ba interprotod as a weightod
avorage of the different prices actually paid by the governmont
for different foodgrains and in diffuront places, Q would than
be total amount of foodgrains procured, The import price, Pm,
and quantity imported (M) can bo similarly interpreted., So can
be P, and O,

Identity (1.1) includes the price subsidy and the
subsidy to cover incroaso in stocks, If we reuwrite the identity,

SF1 = [ (p =pg) 077 + Lo (Q+1-0) 7,

wvhere p_ represents a weighted average of the purchase price

of foodgrains ( domestic procurement and imports), Tho second
term within squaro brackets roprosents aubs&dy to covor incroaso
in stocks, In a year when 0 is greator than (Q+M) tho second
toerm should have Py instead of p_ as stocks will bo roducod by
selling at tho issuc price, But this possibility is also
covered under:identity (1.,1) without necessitating any change,
The first torm within squaro brackots represents price subsidy,



2, The Structural System

Aside from the Lhro. idontities notad above ue can
cpecify a numbeb of othor oguations, which fogether form an
interlinked system of relationships which influence the scale
of Pood subsidies, In this exercise, our interest lies in -
fbrecasting; and for that purpose it is important to identify
the exogenous/predeterminad variables that determinec the food
sdbsidy tHrough a chain of effacts, Unloes we can do that, our
foracast may gb'uida of the mark, for exampla, if an exogenous-
variable that we do not take into account changes in such a way
as-to upset our calculations thoroughly, A relationship esti-.
matad-uith‘dnly exogenous/predetermined variables as the expla-
natory variables can be:used provided we have independent
information telling us hou these variables are expected to
change over'the‘Forecasting.horizon. With this end in vieu
ve hypothesisa the structural equations below., ' The purpose
of the§e~equations.is to allow us to ultimately formulate
and estimate an equation that explains the variations in food
subsidies in terms of a set of exogenous/predetermined variables,
which are not interdependent, unlike the ones in the identities

aboveg,
py = r1(§f, c®,pF/PmM), eee(1.4)
pp = £y (Y,F,P) eos(1.5)
Q= f, (F,B5%,8S_,) eee(1.6)
M a ra_(as*,as_1’u, 0), vee(1.7)
Py = fs (pi), eee (1.8)
0=rf, (FP,CPI), ees (1.9)
BS = £, (BS*,F), ees (1.10)

RS ¢ In -



Fm is deflned as the minimum expocted foodgrains output calcul-
ated as F (output projected through linear trend) multiplied

by the minimum F' (actual foudgruins output divided by the
lxnear trend yalus) which ebtuined during the last 20 yaars,

Since minimum F' is a constant, the BS#* eguatien reduces to
. ' A \
BS* = fg (P, F) eee (1,11}
The notations are as follous:

P. = free market price in the absence of government
lnterventlon,

()
0
[l

cost of cultivation index,

PF = price index for agricultural commodities,

b=
=.
[}

price index for manufactured commodities,

Y'= gross national product at current prices,

o
fl

population,
F = output of Poodgrains,
BS#= desired level of closing stocks, and

CPI = consumer prlce index for urban manual
workers,

Rll prices (values) are (at) nominal prices.

Now the structur,l system consists of {dentities
(1.1) to (1.3) and equations (1,4) to (1.11,, There are
eleven equations and eleven endogsnous variables -—SF1, SF2,
SF, pys» Q,Mpey py, O, BS gnchS*. The exogenous/predetEr:
mined variables are: p .y ¢ ,C°, PM, Y, P, 83_1,F, CPI and F,
Thus, the system is determinate and exactly identified. The
choice of variables and squations merits.some elaboration,



The purchase price function (1.4) is based on the
declared policies of the govdrnment, - According to various
statements made on these policies (especially those by the
Rgricultural Price Commission in their reports), the hypotho-
tical free market prico, costs of cultivation and terms of
trade as between food articles and manufactuped articles are
the Pactors taksn into account while fixing procurcmont/
minimum support pricos, Tho froe markat prico of foodgrains
is postulatod to bo a function of Ffamiliar demand and supply
?orces; demand reprasented by Y and P and supply represented
by F (1.5).

The amount of foodgrains procured (Q) is hypothesised
to be a function (1.6) of foodgrains output, desirocd lovel of
stockssand opening stocks, The roason why output is included
1is obvious; bu{ tho othor two may raquiro explanation, Tha
desired lavel of stock is one uﬁich, by definition, is
optimum; the partial dorivativc is obviously positivo,
However, procurement will vary doepending on the level of
Opening stock, If opening stock: itself is quite high, pro-
curement operations are likely to ease since optimum laval
can ba reached without much difficulty, Convorsoly, if it
is lou,tvigorous procuremant has to bo undartaken to try
and roach the optimum level, Thus, BS_, should have a
partial derivative,

Imports aro assumod (1.7) to bc more or loss residual
in the sense that the government imports only when it is found,
aftaer domostic procurements aruv over, that tho dosirod lovel
of stocks may not ba roached, after meeting tho estimated
demand for FopdgFains through POS (offtakse)., The quantity
importod will depend on tho shortfgll, But for. the fact that



import descisions aroc not taken at tho end of thc year but
earlior, uhich causcs thom to be based on uxpectod valucs of
tho uxplapatory vuriublus, Lho function could probably bo
substituted by an idantity, | |

Various budqut documents and othor roelovant government
publications contain statomonts lika "conseyuent upon the
incroase in procurament pricos, the issue pricas of uhgat
wero raised -~ (Economic, Survoy: 1982-83, p.40). This
prompted us to formulates equation (1.8} in a way such that
procurement pricos determino issuo pricos, though tho lattar

may not adjust fully to a chango in the former,

Offtake of foodgrains is takon to be a function (1.9)
of foodgrains output, population, énd consumar price index,
Output of foodgrains roflects the availability of foodgrains
from altornative sourcas, Tho effact of population is 'obvious,
Highérlprices in gencral are hypothesised to drive more and
more people into the fold of tha PDS in an attempt to roducc
expenditurc while keeping real consumption tho sama, Thosa
vho proferred to buy in the open markct and could afford to
do so, may also turn to tho PDS,- Such prefarencés'can.be
explained in tarms of rolative quality of foodgrains from
differont sources and thas rolativo convenience of purchasas
from tha free markot as comparod to tho public distribution
systom,

The actual stock is hypothesised to ba a function
(1.10) of the dosired lovel of stock and tho foodgrains
output which noods no.axplanation,
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The desirod stock is assumcd to be decidad on tho basis
of what will bo noodod to fuod tho population in caso tho uorst
exparioncod crop failurc is rcpoated (in porcentage torms),
Equation (1.11) roprosants this,

Tho 'reducod form! of this system (in thz scnsa that
tho dopondont variableo is oxprossod as a function of only
axogénous-and/or prodotarmined variables: tho roducod form is
not strictly dorived) can thon be writton as:

A

b , CPI, F).

SF = flp,s © s c®,pPF/PIN,Y,P,F,BS_

1
3. Data Availability

Out of these ten cxplanatory variablas, timo-sorias
data on cb woro not availablo axcopt for a few yoars towards
tho and of the samplc poriod, forcing us to drop it., A proxy
could have bean tried, but it was felt that CPI would in all
probability be a good proxy since it is likaely to havo merd
togather with cb, and it uas alroady includad in tha spacifi-~
cation, Honco our ostimating cquation uxcludad cb.to start
with,

For the rest of tha variablos data warce colloctod
from various sourcas for the yoars 1950~61 teo 1981-82, For
the foodgrains stock variablo, an annual avorago fiquro would
havo bopn idoal, but, barring a fow rocont ycars, monthly stock
figures were not roadily available, Honce, we havo used £h0
closing stock figuros. The lattor are net very infarior
substitutes becauso closing stock figures (as inspcction of
available monthly data shows) are nasithor tho maximum not
tho minimum during tho yoar,
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As ragards tho datu relating to foodgrains output or
price, we have considaercd only wheat and rico for convenience,
ignoring the other foodgruins, This was done to roduce the
burden of calculations, in view of the fact that othar food-
grains constitute a very small percentage of states intervention
in the fPoodgrains market, The import price index (pm) is
weighted accordingly, ‘

We should also mention that all the daté.do not refer
to a uniform accounting year, The agricultural data refer to
the agricultural year and the budget data refer to the financial
year, but we have ignored the differenoa.

The cost of cultivation index used is a crude indax
prepared by taking into account only agricultural wages (in
Punjab) and the wholesale price index of fertilisers,

4e The Estimated Function

Since the forms of the structural equations are
unknown, the form of the 'reduced form' equation also is
unknown, Therefore, we made the simplifying assumption that
the form is linear and estimated the equation. As an alter-
native, we also tried the log-linear format, but it turned
out to be far inferior,

The estimated regression was confounded by a great
deal of multicollinearity which is not altogether unexpected.
R number of variables included in the specification are knoun
to have an increasing trend with respect to time and hanca
are highly intercorrelated, and two of the variables (P, and
F) were functions of time because of - the way they were
estimated.:
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Eliminating multicollinearity requires either d¥opping
some variable(s) or adding to the observations, The latter
oppipﬁ was not open to us, and hence we adoptad the former,
Even when multicollinsarity bocame laoss severs, some vari-
ables remained insignificant statistically and/or had turong!
signs, After further pruning the specification, we finally
settlod on the fPollowing estimated function:

FS = 60879,67+47.04Y -~ 458,85F + 117.01 pPm
(3.07) ° (~2.29) (3.21)

R = 0,955 F = 131,01  OW = 1,74

It may soom a little unusual that six of the nino
explanatory variables have been dropped. Actually, three
wvere dropped to avoid multicollinearity (P, F, CPI), and the
other three were dropped as their coefficients turned out to be
statistically insignificant and resort to other usual statis-
tical practices also confirmed thoir negative contribution to
explanation,

Houwsver, aven with just three variables, the explana-
tory power is quite good, as indicated by the R2 and its
F-value, Tho D-W statistic does not indidéféd serial corre-
lation, ‘E&xamining tha rusiduals or errors, it is gratifying
to find that these are quite small, particularly for the
recent years, which is a good sign for forecasting purposes,

5. The Forecasts

Now, to use this estimated function for tho purpose
of forecasting, we first necd estimates of the independent
variables, Hence, we estimated GNP, F, and P for tho
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forecasting horizon by simple linear extrapolation using data
for tho 22 years that ue'have.Z/‘As least for the GNP, the
Planning Commission~provides'estihates for 1984«85 as wpll as
1994-95, so- that required figures could be gstimated using an
annual growth rato, Uut thosu are provided more as targots.
than as probable achicvoments, HMoraover, theso are in 1979-80
prices, which means one will have to estimate the movements in
GNP deflator (a kind of overall price index) to translate them
into current prices, Hence we preferred to estimate GNP
ourselves along with the other two variables,

The forecast series of food subsidies are presented
in Table 1 below in the column with the heading "Through
multiple regression®, The second and third columns in the
tablé>prqsant two-alternative sets of the estimates arrived

atbusing different methods,

The second column under the heading %#Through Constant
Rate Method" gives thopfood subsidios ostimated by assuming
that the unit costs of stocks and the rate'of oonsumor subsidy
will remain constant at the estimated 1983<84 leval, ‘ Thesa
fPigures are availablp from tha budget. Unit cost of stocks,
as is obvious, is por unit of stock carriod, and rate of
consumer subsidy is par unit of offtako, Thus, to arrive
at total subsidies, unit cost of stocks has to be multiplied
by total stocks, and tha product has to ho added to the
product of the rato of consumor subsldy and tho offtako,
Total offtake during tho yoar is an unambiguous concept, but
stocks aro not because thé figures will very depending on the
point of time at which we measure it, We use the closing
stock for this purposc, Last, the estimates for tho closing
stocks and offtakoe for tho forucast horizon arc arrived at
through lineaTr extrapolation,

LB BB @ S S A AR Nl LA A N BSOS s B8 e . Q)

2/ The extrapolation is based on the adjusted intercept mothod
which would yiold a zoro-orror ostimated valua for tho last
observation,
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The third column giVes estimatcs based on a simple
linear time-trend, which fits best among yarious types of time~-
trends tried, As before, while calculating these estimates,
we have added the value of the error term in the last year of
the obserﬁations to the constant term eof the reqression, This
has been done to obtain the best.possibla forecasts using this

‘method.

TAGLE I,1

Estimates of food Subsidy. for ths Years,

. PR ey Y .- > -

984-85 o 1988-89

DN ' s

, _ (Rs 1lakh)
Year Through multiple  Through constant Through time-

‘regression rate method ~ trend
1984~85 80708,97 97943, 66 80207, 23
1985-86 84361.15 101420, 77 83609, 64
1986-87 88013, 33 104894, 69 87012,05
1987-88 91665,51 108371.80 90414, 46
1988=89 . 95317, 68 111848,91 93816.87

a, The rate of consumer subsidy (on offtake) is Rs 35,10
per quintal - weighted average of those on vheat and rice
Por the year 1983-84 (U.,E) - and tho cost of carrying tho
stock is Rs 31,90 per quintal,

Rs can be seen, the constant rate method yields the
highest forecasts consistently, and the time-troend method
yields the louest., The forecasts arrived at through theo
multiple regression method ara betueen these, Houever, the
forecasts based on time-trand and on multiple regression do
not differ very much, The constant rate method yislds
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substantially higher estimatos, In fact, the estimate for
1984-85 arrived at by using this method is higher than the
estimates for 1988-89 using either of the other tuo mothods.

To make a choice among the various mathods, we under-
took a simpie exercise, We rcestimatod the reqraessions on a
data set which excludod tho last two years, 1980-81 and
1981-82, UWe then forecast the 1980-81 and 1981~-82 valyos of
food subsidy using tha thrue mathods and comparod tho rosults
with the ectual valuaes, The actuals are usod for valuos of
the predetermined variables in the cases of the multiple
ragression end the constant rate method, In the case of the
latter mathod, the rates of subsidy are those estimated for
- 1980-81, as given in the budggt'document. The Fdllouing table
comparos the predicted valuos to the actuals,

TASLE I,2

... ARs, lakh).

b ARG Y WS- AP O W Y. S BB B P B B B P 8 BN 6.8 Gl S LS. VLS. W . 8 G W W8S

Year  Through Through Through Actuals
multiple constant timo-
‘ ragrassion rate method trend
1980~-81 69461,09 71330.57 50359, 30 65000
1981-82 73891.55 75397.53 - 53549,94 70000

i DD+ OVD . BCB D B B OUP s B W D B B P WA B Wl WA D B AT B W AR D BB 8 At B BB SIS G e

Tha figures given hera aro caleculatod in a slightly
differant way from the provious table, The constant
term, unlike in the previous tabls is unadjusted, since
the same is not done in thc case of the multipla
regression method,

The Table cleariy shows that tho multiple regression -
method parforms best amoeng tho thres alternative. —Theréfore,
our choice in Table I,1 would bo tho forocasts derived from
tho same, | |



ITII, EXPORT SUBSIJIES

Tha figuros roportad in the budget as rovenue expendi-
turo on foroign trade and export promotion con31st prlmarlly
of gubsidios in various forms to exporters, Since no prOpor
braak-up of  this is available and since thc non-subsidy
olomonts aro rolatively insignificant, wo considor tho total
figuros on cxport promotion as export subsidy,

1« Tho, Composition and Doterminants of Export Subsidics,

.. - -voi'-o.c-

The ma jor clements in thesc arc threc: Cash compoen-
satory support, Gronts-in-aid and intcrest subsidy,

Cash compensatory support 'is givan to exporters basi-
cally to componsate for the difference in the export price
and a 'remuncrativo'’ prico for thom, Howavar, the way this
is disbursod, it is allogud,-dods not rwally rofloct any
undorlying principle or rule behind it. The govornment
fixas diffarant ratus for diffuront comoditios (with an
uppar limit of 25 por cont) with respoct to tho FOB valuo,
Gonorally spoaking, tho ratc is higher for non-traditional
exports, But all thoe studies on export promotion moasures
aro unanimous in branding tho systom es ad hoc in tho senso
that no fixed norms seom to bo in use while dociding the amount
of CCS to be given to @ particular cxportor.g/ Thoro may bo
too many considorations (probably changing ovor tims) to bo
put in the form of rogulations, which causo this, Houavef;
actual losses arg usually made up through subéidies.- Honce,
ono can postulate the Pollowing function:

ccs = F(P,, P, X) cee(2.7)

L o S AP L BRI R W S IMRER h . W BB G B W Pk S S WAs &

Q/ Soa, Por oxampla, ruport of tho Tandon CommlLtLe (1980,
Ppe 189~191), and Birla Instituto of Scicntific Rosearch
‘(Undated, pp. 12-13).
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Where CCS = amount of cash compensatory support, Px = overall
export price index, P = wholesale price index, and X = ualue

of éxports. Tdealiy, the ccnposition of exports should also
determine CCS, but given the erratic nature of CCS, it is

not used in the above formulation, If the allégations about

the irrationality in giving CCS are correct, P and Px would

have insignificant coefficients,

Grants-in-aid are given to an .evep ‘greatar extent on
ad hoc basis, which is inhersnt in them. ‘These are grants
given to export promotion bodies and individual éxporters
to lighten the burden of export pramotion measures undertaken
by them and have to be decided on the basis of“the merits of
sach case separately, As such, one can only try to explain
these through a general kind of function, We postulato the
following:

G = F(TB_,, 2_)) eeaf2.2)

where G = Grants~in-aid, TB = Trade balance of India, and

Z = India's share in world exports, . It is hypothosised
that export promotion mecasures are encouraged through grants
when oxports aro lowsr rolutive to imports and to world
axports.ﬂl The urgency is less when exports are relatively
higher,

o oo - - W PR B P G GBS B MG 4 83 et Al ns e ehen

4, Since the trade balance has a direct and important effect
on the foreign exchange reserve of the country, it does not
need any justification as an explanatory variable, The
concern with the othor (sharu in world axports) atoms From
the belief that India should be able to take ful) advantage
of the expanding .intornational trade., Suo thu luport of tho
Committve on Export Strategies - 1980s, better known as
Tandon Committee (1980, pp. 65-56), for confirmation.
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Interest subsidy for export housos directly depends
on the borrowing of exporters which is turn depends on their
production for export primurily. ilance, we can urite

IS = F(X) ees(2.3)
Bringing (2.1), (2.2) and (2.3) together

ES = f(Px,P,X,TB-1,2-1) eee(2,4)
vhere ES = total export subsidies,

Although total oxport subsidios contain some olemunts
other than the three mentioned above, the five explanatory
variables are QXpeéted to explain the rest.of the variation
tdo'among.themseives,

The empirical sxercise that was carried out to test
the hypothesis put forth above in the form of o uation (2,4)

was beset uifh a number of problems,

We estimated the function above assuming it was
linear and it resulted in very high standard errors for some
coefficients, the cause of which, as suggested by the corre-
lation matrix, was multicollinearity, We tried to avoid this
problem by redefining some of the explanatory variables,
Instead of using P, @nd P as separate variables, we combined
them into a new variable (Per). After all, it is the
difference in the domestic and the export price which calls
for the subsidy. Putting it in a different way, the earlier
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spacification allowed tha coafficionts of P and ' ta bho
estimated independently, The change constrained the value of
their coefficients to be-thae same, We also tried other forms

of the same variables, e.,g., ratios,.

2;1 and TB_, were also highly correlated and the
collinearity led to high standard errors, We tried them
alternately, but both had coefficients with the wrong sign,

and that for Z;A was even statistically significant,

1
In all probability, both these variables were not

significantly affecting the export subsidies in thes way wo
have hypothesised, but ware simply representing the rise or
fall in value of exports, That is because, by definition,
the effect of a rise in the value of BXpofts,gpiggig‘pgpihgﬁj
would be to raise both TB_, and Z_,.
to adopt a function with X as the only explanatory variable:

Hence, we finally decided

ES = 5595,25 + 7,06 X
(17,69)

R? = 9456 O.W = .95

As is evident from the value of Rz, the explanatory
powsr is quite high, even with just one independent variabls,
The price variables also turned out to be insignificant,
contributing little to the explanation of the changes in
export subsidies, This result supports the allegations
made about tho irrational system of granting these subsidios,
though it may be rational if we take into account other
considerations,
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After estimating this function, the last step in
Forecastihg the subsidies remains, This involves estimating
values of the independent variable to foreccast these subsidias
for the years 1984-85 to 19819-~39,

No independent estimates of X ( value ef exports) for
the abovem2ntionod years aras available, Houwover, the Committea
on Export Strategy -~ 1980's (Tandon Committee) cxpccted a rate
of growth of 21 per cent psr @znnum, This growth rate can be
‘used to estimate values of X for the ysars mentionad above
using the latest actuals, Howuvor, this growth rate of 21
per cent seems too high for various reasons, Thoe incroasing
protectionism of the developed countries (our major export
markets), increaéing competition from other countries having
similar exporte, recessionist trends in the daveloped countries,
and louwsr exportable surpluses in India are the major ones, The
export performance in the recent years has been guite good, but
still the rate of growth is not near 21 per cont, and it is
unlikely that suoh a high rato of growth will be attainad in
the next few ycars, A grouth rate of ‘15 par-cent appears more
reasonable, and this is a rato which has been approximately
the growth rate in the last yzar,

Using this grouwth rate-on the latest available
(1981-82) figure for X to start with, we ostimate the values
for the years 1984-85 to 1988-89 as: Rs 11190.74, Rs 12869, 35,
Rs 14799,75, Rs 17019.71, and Rs 19572.67 crores.

3« The Foracasts
Another way to approximate futurc subsidies is mugh

simpler, DOuring tho throo years 1979-82, export subsidics
have been 6,5 par cent of tho valuoc of oxports on an averago,



One can foracast subsidies simply on the basis ef this percen-
tage, given the ostimatas of tho value of exports,

A third way would bo to fit a trend function with
rospact to time only and extrapolate tho trond in the amount
of tha subsidies,

To decide on the relative morits of thoso mothods, wo
prodictod tho 1980-81 und 1981-82 values using obscrvations
upto 1979-80 only to estimate the paramotors, and actuals of
value of exports to pfedict export subsidies for the last
tuwo years of obsorved values, For the second method, the
parameter is givon,  Thaese predictions aro oomﬁared to the
actuals in tho following Table,

TAULE II,1

1l Valuas of Export Subsidy

LR R A o BX % Y TP S R R S B RE R R TPV A ST S NS P S I T TV S B PR B PO Y i

Yaar Through Through Through Actual
simple percentage time-trend
regression method

1980-~81 40226,9 42746,6 32105.7 42642
1981-82 45651.9 47827,6 34186,0 50944

.
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From this comparison, it appears that tho pérccntage
method yields tha bost prudiction and the time-trend mothod
yiolds tho worst among tho three methods under comparison;.
Of'éourse, wo still cannot be certain that tho percentage
method - will yield bettor forccasts, bocause the differcncos
in the praodictions gohorated by it and thoso‘given by the

A&
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simple regrescion method are not large enough to warrant
categorical conclusions about the relative superiority of one
over tha other for a longur forucuast horizon. Hencae, we calcu=-
late our ssries of forocasts based on both these methods, The
results of our calculations are given in the Table belou,

TABLE II,2
Estimates of Export, Subsidies_ from 1984-05 to 1988-89,
. Snalinag -y WD WA R BB G E B PP D TP A sl W DA O Ay A A B w8 -4~(QR-.SO E‘rp‘r‘e)‘“.
Yeay Through simple Through percentage
regression me thod
1984-85 734,11 727,39
1986-87 988,91 961.98
1987-88 1145.64 1106, 28
1988,89 , 1325,.88 1272,22

T A S AP e G B AR W S B G Mt M B Bl D 18 W B W A B Bietls B i - e - o - s

It can easily be seen that the simple regression method
results in the higher estimates, In Table II,1 it was the
other way round, This is ‘because the rate of increase implied
by the estimated function is greater than that implied by the
percentage method,

The difference betwsen the two methods should be
clearly spelt out, The percentage method and the simple
regression mothod can bo shown-vquivalent to tho following
equations respectively:

ES a + b,X,

2



In the first (percentage method), thas parameter by
takes an assumed value, In tho other the parameters are
statistically estimated on the basis of available data,

The forecasts are based on the assumption that the paramaters
will have_more or loss the same values in future too., How far
the assumption will hold in actual practics depends on policy
decisions and institutional factors, Given thess observations,
the choica among thoso tuo sets aof forocasts is a matlur of
judgomont, Those ssts, it should ba noted, do not diffor

from sach other by very big amounts relative to the absolute
amounts of the forecasts, However, the statistically estimated
parameter uwhich is based on past behaviour may- be a little
better for forecasting purposes, and hence we prefer the series

of forecasts based on the simple regression method,



IV, FERTILIZER SUBSIDIES®

It is conceptually pnssiblc to construct a model for
fertilizer subsidies, as has been done for food and exports,
But it is practically impossible to test any model on the basis

of available data bagausu of caortain characteristics,

1. Dotermination of and Trends in Fertilizer Subsidies
Fertilizer subsidies are primarily depondent on produc-
tion and import of fertilizers, of which the latter is likely
to be affected by demand (or consumption) for fertilizers, As
yet, production has not been affected by demand because supply
constraints have kept demand above production. Consumption,
1n:turn, is determined by a host of factors like incroase in
cultivated area, progress of irrigation, progress of high-
yielding varlety seeds, prices of fertilizers, prices of agri=
cultural commodities, cost of substitutes like organic manures,
évailability of agricultural credit, to name a few important
ones, With a model including so many variables, proper testing
of it would require a large number of observations, Ffertilizer
subsidies, on tho othor hand, are guite racent; at lesast the
overt -ones, Imported fertilizers have been subsidised for
long though the budget does not show it as subsidy but as
trading loss, However, the fact remains that overt fertilizer
subsidies uere given only in 1977-78 for the first timo,
Since then, it has'bean'going up by leaps and bounds, and
according to the budget estimates for 1983-84, it is going
to cost the exchequer almost as much as food subsidy and
much higher than export subsidy. Thus, the time series data

- — — .- .. - - o .o e

§/ Nogt of tho informition ueod in this chapter is from thrae
sources :  fertilizer Association of India (FAI), Ministry
of fFertilizers and Chemicals, and the Planning Commission,
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on fertilizer subsidios show a very irrocgular pattern and
they are Qery difficult to model duoe to the policy change
sinca 1977-78, Moroovur, ;.“nllffbno was able to explain the
variations, -~ which are quita oxtreme in tho last faouw yoars-
forecasting with tho estimated function would be probably
ill~advised since these subsidies have now reached a kind

of stable level and are 'not expected to go up as sfeoply as
in the last fauw yocars,

For the same reasons, one cannot even find a proper
grouth rate (with respect to time only), The figures would
éuggest~that prior to 1977-78, there was a more or lass
linear trend grouth. Ootwean 1977=78 and 1982-83, tho trond
growth. shot up trumendously, It is expoctoed to becomo louwar
again henceforth, Thus, forecasting on tho basis of a grouth
rate is also renderad impossible, duo to the instability of
the estimate,

2. The Estimation Methad

For these roasons the method adopted here to forecast
fertilizer subsidies is less rigorous and based to a great
extent on judgements and cortain approximations, as outlinad
below,

To start with, wo maka the assumption that tho implicit
rate of subsidy (par physical unit) is going to bo pegged: or
kept constant at the 1982-83 lcvel, This assumption is
supported by tho observation that Fertilizer.prices have
exhibited an upward trend in rccent years, reflecting ipcrease
in costs of production and import prices, though not fully,

We believe that the rate of subsidias is unlikely to risc
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much now, Moroover, thoroc has boon a fair amount of import
substitotion going on in this industry, rocducing tho imports.
It is likely to gather momentum in the futurc years, so that
imports will be vory smdll, rolatively spoaking, And the price
‘policy which has boen rocontly adoptod for indigonous fortili=-
 zars is based on a targot ratc of rcturn which implies that
costs will automatically got rofloctod in tho rotontion pricu,
Thus, our assumption may not bo as arbitrary as it suooms at
first glanco,

The other assumption that we mako is probably loss
likely to bo objected to and also loss significant; it is
assumed that changes in stock (inventory) arec negligible,
In other'words, imports are aqual to consumption loss

. 6
production,-

With theso two assumptions, subsidios on fortilizers
can bo pradictad onco estimatus of domand for amd domestic
production of fertilizurs aro available,

Estimates of indigonous production by the Planning
Commission placa them at 42 lakh tonnos and 14 lakhs tonnes
in 1984-85, for nitrogenows and phosphatic fertilizors,
respectively.. As agaipnst this, the latest available figures
place the 1982-83 production at 34.24 and 9,8 lakh tonnos,
respectively., These figures can be compared to thosc for
1981-82, which wore 31.44 and 9.,5. It is obvious that
barring two years of very spoctacular prograss, tho ocstimatas

.. ot BB DA LS B BIMN S Buh VIR AP S B B b AP S BB

6/ Although it was earlicr thought that imports affecet consump-
tion rather than the other way round, "the main explanation
behind thoe past trends in fertilizer consumption lies in
arcas other thap those rolatad to aggregato availability of
fertilizers," / Dosai (1979), p. 398_/. A rocent raport on
Portilizer consumption (Businoss_India, March 28 - April 10,
1983, pp. 50-55) also confirms this, |
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by tho Planning Commission will turn out to bo a littlo too
optimistic, Howovor, sincoe tho current shortfall is only
partly dus to low capaecity uvtilization: (tho other roason boing
delayed installation of tho capacity itself) which is likely
to improva by.1984-85, the plan target may bo mot, Henco, wo
wso thase figurcs in -our calculations, Production estimatas
for tho noxt four yqars'aro not availablo, though capacity
figures aro, Wo assumo a 70 per cent capacity utilisation
(uhich can bo comparad to tho approximatcly 68,5 por cont
capacity uwtilisation during the last tuo ysars on an

avorage) and arrive at production estimatos for the yocars
1985-86 to 1988~89, The ostimates for nitrogenous fertili-
zors uwould then bo.54,60;62 and 67 lakh tonnes rGSpdctivoly.
Similar estimatos for pnoéphatic fortilizors would work out at
19 lakh tonnos in 1985-86 and 21 lakh ovory yoar (no addition
to capacity anticipated) for tha noxt throe yoars, It should
be notod that tho -assumad capacity utilisation figuro is
oxpoctod to tako into account the capaocity short-fall also,

Similarly, tho consumption estimates mada by tho
Planning Commission also saom to bo too high to bs recaochod by
1984-85, given the latest available data, Actually, estimating
‘consumption is much moro difficult than doing tho samo for
production, This is bocauso the capagities likely to bo
oporational‘in the noxt fou ycars aro moro or less known and
assuming a cortain rate of capacity utilization, production
can be astimated. Consumption, on the other hand, is affocted
by a varioty of factors as discusseod abOVB; A fou portinont
Pacts in this respect should therafore be taken into
cons idaration.



On the price front, the domestic pricing poliecy and
import substitution is likely to result, in most cases, in
increasgs ‘in costs gotting »:flucted in the price, As for
the coats themselvee, a substantial part of the raw materials
costs are not likely to go up very much, This 1is because,
petroleum and pbtroleum product ﬁriceslhave started falling
aPter a period of sharp rise, E€ven if the fall is arrested,
any rise in these prices is likely to be small in the near
future, - Since petroleum products constitute the ma jor
feedscock for indigenous fertilizers, the costs will rise
less to this extent, However, on balance, costs are probably
goint to rise slouly, implying slow price rise of fértilizers.
That price rise affects fertilizer consumption has been amply
demonstrated in 1980-81 when prices rose steeply'and growth
in consumption fell sharply, It had fallen in° 1979-80 too,
but that was probably due to the drought conditions, which was
not so severe in the following year, Thus, the price rise
is'likely to affect growth in consumption, However, the
recent price cut of about 17.5 per cent ought‘td encourage
consumption, The effect in quantitative terms, however,
depends on the relative importance of price in the fertilizer
demand function, which is not knoun., [Moroovaor, as has been
recently announced, these roduced prices will be fully
applicablé.only until present stocks last, This may
cause a long-term shift in the domand Punction through a
shift in agricultural practices, but it seenms unlikely, The
increase in consumption, in all probability, would be pufely
temporary, Also, the incresase in the use of high-yielding
variety seeds and the gains therefrom seem to be 'falling
off, Between 1970-71 and 1975—76.it rose by about 107 per
cent, The annual increase in 1981-82 works out to only 3
per cent, Similar is the case with spread of irrigation,
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Tho rate of growth in irrigated area scems to be falling

slouwly over time, Between 1965-6G and 1970~71 the irrigated
arva increased by 31 pur cunt, Ootwoon 1970-71 and 1975-76

the rate of increase uas -only 21 per cent and it is a little
}ouer between 1975-76 and 1980-81, Gross cropped area is also
not chaning much, Prevailing state of tachnology in fortilizer
use would therefore rastrict the scope of increasing conéumption
through price cuts alone [ Datta (1983) /.

ARll this points to o smallur rato of qrowth in forti-
lizer consumption than envisaged by the Planning Commission,
It -estimated 1984-85 consumption to be 96 lakh tonnes in all
(60 Por N, 23 for P and 13 for K) ag against the now-available
figure of 64 lakh tonnes in 1982-83, which shows a less than
5 per cent increase over the figure for the previous year,
Again, it is obvious that the estimates for 1984-85 have to be
scaled doun dGSpité the price out, to make thaem more rcalistic,
We arbitrarily put the expected total consumption at 78 lakh.
tonnes, The expected break-up is as follows: 50 lakh tonnes
of nitrogenous fertilizers, 18 lakh tonnes of phosphatic ones
and 10 lakh tonnas of potassic Pertilizors, This takes into
account the spocial subsidy on phosphatic fortilizors, The
Planning Commission's estimate of total fertilizer consum-
ption in 1994-95 is 181 lakh tonngs.. This implies, given an
estimate of 96 lakh tonnes for 1984-85, an increase of 9,5
lakh tonnes every yeaf on an average,  Wo adopt tho expetted
annual increase in consumption, and super-impose this on
total consumption estimate (as modified by us) for tHe year
1984-85, - This procedure yiclds total consumption ostimates
Por the years 1985-86 to 1988-89 as B7.5, 97,106.5 and 116
lakh tonnes, respactively, We do not cstimate ths breakup
into tho threo types of fuortilizaers, but that can also bo



estimated, given the Planning Commission sstimates of consum=
ption of nitrogenous and phosphatic fertilizers in 1989-90 as
86 and 33 lakh tonnes, raspectively.

Coupled with the expactad production figures, this
allous us to compute total import of fertilizers uhioh works
out to 27 lakh tonnes (10 lakh tonnes of N, 7 lakh tonnzs of
P, and all the 10 lakh tonnes of K ) in 1984-85. It may look
too big in the face of only 11,62 lakh tonnes of imports in
1982~83, But the fact is that due to over-estimation of
consumption, the fertilizer stock at the end of 1981-82 was
very big. Hence, though the gap betuween consumption and
production was about 20 lakh tonnes, a little less than half
of the excess demand was met from the stocks and the rest by
imports,  This is unlikely to be repeated, since the consum-
ption-estimatés have been revised, Similarly, imports for
the next four years work out to be 14,5, 16, 23,5 and 28 lakh
tonnes, respectively,

3; The_Fforecasts

What remains to ba done to forecast fertilizer subsi-
dies is mere caloulation., The 1982-83 rates of subsidy work
at Rs 1,250 per tonne of domestic production and Rs 843 por
tonne of imported fertilizers, Idaaily, we should have
computed the rates for sach type of fertilizer within these
two groups also, to take into account tho fact that rates
of subsidies on different types bf.?ertiliiars‘diffar and of
the changing composition of fertilizer consumption, However,
the details given in the budget are not adequate Ffor this

exercise, Recognising this limitation, we procoed with our
calculations,



Given thoso rates and tho assumption that they are
going to be the same in 1984~85, the expected subsidies on
the two groups of fprtilizers are:

Domestics: Rs (1,250 x 51=) 63,750 lakh, and
Imported: Rs (843 x 27=) 22,761 lakh,

Thus, the total fortilizor subsidies for the, year
1984-85 work out to be Rs 86,511 lakh or about Rs 865 crora,
This can be comparod to the total subsidies of Rs 648 crore
and Rs 798 crore in 1982~83 (revised estimates) and 1983-84
(budget estimates), In fact, we expect the fertilizer
subsidies to cost the exchequer most amont tho three major
types of .subsidies ~ food, export and fertilizer,

On the same assumption, the subsidies on fertilizers
for the years 1985-89 work out to be Rs 1035 crore (912.,5 +:
12242), © 1147 croro (1012.5+134,C),™ 1235 orore (1037.54198,1),
and .Rs 1336-(1100 + 236) crore. Tha rates of subsidies arc®
likely to change in the current year, it should be noted, but
pending full information on the recent price cut, it cannot
be. taken into account,



TABLE A, I

Data Related to the Forecast of Food Subsidies
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Food Popu- GNP Produc- Consumer Stock of Unit _ Agricul- Cost
subsi- lation (current tion of price foodgrains value  tural  of ]
dies (crore) prices) foodgrains index (vheat and index . prices/  culti-
(s crora) (> crore) (wheat and (urban rice)('000 of im- manufac~ vation
rice) (mill- manual -tonnes)  perts turing index
ion tonnes) worker) (rice & prices
vheat) (index)

(15 (2) (3) (4) (5) (5) (7) (8) (9)
195¢=50 - - - - - 2439 77.C6 - -
1960-61 18.C8 44,24 13989 45,564 S57.47 2463 80,42 129,.4 66.4
1961-62 12.25 45,22 14799 47,73 59,77 2386 62,52 132.3 70.0
1962-63 32,57 46,20 15727 44,00 62,07 1987 59.94 169,7 69. 4
1963-64 33,87 47,21 17978 46,85 64.94 15886 50. 58 128.6 68.7
19564-65 33,24 48, 25 21113 51.32 71.256 674 54,682 112.9 57.8
1965-66 -56,(00a 49,32 21866 40,98 75.86 1898 63.00 112.1 " 69,0
1965-67 93.28 c0.42 25250 41,83 83,91 1815 . 89.34 102.0 88.1
1957-68 95.00 51.54 29512 54,15 91.38 1695 103. 23 93.1 95.7
1968-69 12.10 - 52,70 30293 58. 41 92.53 3893 106.14 100. 4 96. 4
1969-70 30. 69 53.89 33521 60,52 95,98 4387 105.82 = 97,3 115.7
1970-71 17.98 55.13 36452 66.06 100.00 5334 100.00 100.0 100.0
1971<72 49,69 56.38 38972 69,21 103, 45 7879 97.90 109+1  100.3
1972-73 117.00 57.57 42939 63,99  110.34 3410 168,82  110.5 119.5
1973274 251.00  58.98 53447 65.83  127.01 2945 183.36  100,2 127.8
1974-75 295,00 60.32 52972 63,68 155,17 2538 226.98 99,4 176,5
1975-75 250,00 61.69 66115 77,59 159,20 7983 276,09 108.8 190.7
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TABLE A,I1

ram»

Forecast of Export Subsidies

R )

Export Unit Wholesale Value of Trade India's
subsi=- value price in- exports deficit share in
dies indax' dex (all (g crore) (fs crore) world
(R crore) of commod i- axport
exports tics (per cent)
1959-~60 - - - 627.4 304,9 1,15
1960~61 - 66 55,1 630,5 451,0 1.04
1961-62  5.50 66 55,2 668.,3  328.0 1,07
1962-63 14,20 64 57.3 680,9 398,.0 1,00
1963~-64 722 63 60,9 801.6 415,2 1.05
1964~65 2,10 64 67,5 800,9 586.9 .99
1965-66 19,89 68 72,7 784.,5 583. 4 .90
1966=~67 42,55 102 82,8 1086,5 904,.6 .90
1967-68 22,68 102 92,4 1257.,9 797.8 75
1968-~69 35,49 100 91.3 1367.4 3731 .73
+978-71 50,31 106 100.0 1402, 7 317. 7 « 65
1972-73 77,97 120 116, 2 1895, 5 251.0 . 58
1973~74 77.F5 146 139.7 2350, 7 378.,6 «51
1974-75 88,58 183 174.9 3179. 7 977.2 o 47
1975-76 160,69 197 173.0 4177.6 566,5 « 50
1976-77 288, 61 210 176, 6 5133,1 =316, 2 « 56
1977-78 346,87 236 185.8 5433,5 107.5 «57
1978~79 419,80 234 185.8 65554,9 1842,6 +51
1979-80 378,89 236 217.6 6201.4 3374,3 o 47
1980-81 426,42 254 257, 3 6576, 4 5967, 2 034
1981-82 509,44 259 281, 3 7358, 1 - -
Sources: 1. Economic Survey, various
issues,
2. Indian Economic, Statistics,
Vol, 11, (Public Finance),
various issues,
3. Unitod Nations, Yoarbook nf
International Irada Statis
4, Monthly UWholesalo Price Index,

various issuss,
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