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Chapter 1

INTRODUCTION

In developing economies, the per capita availability of essential
gooda and services ig quite low. Hence a large section of the society
cannot afford even the minimum necessities of life. While human and
natural resources are plenty, produced means of production like plant
and equipment and constructieon materials are scarce. Hence the human
regsourced are not fully utilized. Since the distribution of income and
assets is highly skewed, even the small quantity of essential goods
and gervices {3 not equitably distributed. When resources like land
and capital are privately owned and goods and services are distributed
through the market mechanism, the pattern of production 1is heavily
influenced by the prevalling distribution of income and wealth.
Resources are devoted to the production of luxury goods. Under the
circumstances, the governments in developing countries piay a dominant
role to promote growth and equity.

The manner in which a government can intervene depends upon the
social, political and economic organization of the country. Major
policy instruments are taxes, subsidies, ratlioning and licensing. In
addition, the government may aizo directly participate in production

activities. When the number of policy instruments is large, the policy

maker facea the difficulty of choosing the most effective ones. In

theory one policy may be superlor to another for achleving a target;

but in practice it may fail. Or a poliecy which is effective in one

region of a country may fail Iin another region. [t {38 easy, for



instance, to argue that cooperative organizations in production are
superior to non-cooperative organizations. Take the example of Indian
sugar cooperatives, in which cane growers form a cooperative and
contribute fully to the equity capital of a sugar factory. They have
been extremely successful in Maharashtra, Gujarat and western Uttar
Pradesh (in terms of yield of sugarcane per hectare and the recovery
rate), but similar organizations have totally failed in Bihar and
eastern Uttar Pradesh. Another example at hand is the controversy
regarding physical and financial controls. Some economists argue that
physical controls like licensing are not effective. Again, if we look
at the Indian experience in sugar and cement industries, every plan
target has been achieved in the case of sugar., while it has not been
achieved even for a single year in the case of cement. until physical
control was partly relaxed a few ve2ars ago. Thus, for planred economic
development., the need for a framework incorporating the many policy
instruments and economic institutions is overwhelming. The purpose of
this study is to develop one such framework.

A typical planning model in the existing literature =~ for
example, the Indian plan model - sets about its its work in the
following fashion®. The objective is to attain a target rate of growth
0of national income and a reduction in inequality. Assuming the base
year relative prices to remain invariant, the sectoral private demand

for various goods and services are worked out using some given income

* For literature on planning models, see Rudra (1975), Gupta (1986)

and Government of India (1981).



elasticities. (Sometimes, to preserve the real content of resource
requirement. an ‘accounting’ rate of inflation is assumed.) The
government demand for goods and services are taken to be exogenous.
The vector of total final demand is obtained as the sum of private and
government demand. The technology, as represented by an extended
Leontief matrix, is assumed to remain constant over the plan period.
The Leontief inverse is applied to the fina! demand vector to obtain a
consistent set of gross outputs. The investment requirement by each
sector is then worked out using a capital coefficients matrix. More

often than not the investment requirement would exceed the funds
available to the planners at existing tax rates and producer prices,
in which case measures are undertaken to raise additional resources,
It is important to note here that in a mixed economy, while the
government finances its investment through such measures as taxation
and market borrowing, or at the worst, by printing money (borrowing
from the central bank), the target level of private investment is
achieved more through a scheme of incentives and disincentives
(‘indicative planning') than by direct interference.

Such a mode! suffers from at least two inherent inconsistencies:

i. The assumption that relative prices remain unchanged 1Is
crucial to the consistency of the model. But the very act of raising
resources for the public sector, e.g., indirect taxation, would
immediately alter the relative prices.,

2. Since such a model is usually the ‘open Iloop’ type whare
generation and distribution of income are not explicitly linked to the

production processes. income distribution, which most of the



deaveloping countries would like fo affect on equity grounds, is not
properly treated. In the Indian (Fifth) Plan Model, for example., &
minimum needs programme, desi¢gned to ensure a minimum consumption
basket for the poorer sections of the populace, was appended to the
main body of the plan through a scheme of direct income transfers
rather than a suitable change in the output mix. Given the structure
of such models, the initial income distribution that is implicit in
the final demand vector to start with may not match the one implied by
the gross output vector obtained subsequently.

To be free from these inconsistencies a plan model has to adopt a
simul taneous solutions method whereby relative prices are determined
endogencusly. with income generation and distribution taking place
through the production process itself. The currently popular applied
or computable general equilibrium (CGE) models overcome these
inconsistencies remarkably well.

A CGE model, e.g.. Shoven and Whalley (1984), 1is typically a
multi-sector-multi~agent model, based on strong microeconomic
foundations®. Starting with a vector of factor z2ndowments and a set of
factor prices, supply of products is obtained when producers maximize
profit subject to a Cobb-Douglas or CES production function. Demand
for products is similarly obtained when each consumer maximizes

utility subject to the budget constraint. (The utility function is

2 Besides Shoven and Whalley (1984), Dervis et al (1982), Scarf and

Shoven ed. (1984) and Piggot and Whalley ed. (1885) contain an
extensive discussion on CGE models. Ginsburgh and Waelbroeck (1884)
attempt to draw an interesting analogy between a typical planning
model of 1960s and the CGE models.



cammonly a CES function, though scometimes linear expenditure system is
also being wused.) Aggregate demand is obtained as the sum of
individual demands. Since the production functions exhibit constant
returns to scale, the prices that equiiibrate demand and supply in the
products market can be expressed as a function of the factor prices
(using the non-substitution theorem of Samuelson (1951)). The demand
for factors consistent with the demand for (and supply of) products is
computed. Demand and supply in the factor markets are now compared. If
there is excess demand (supply), factor prices are revised upward
(downward) and the model is solved again. The process is continued
till the factor markets clear.

However, a typical CGE mode! may not be quite appropriate for our
purpose. First, since {t is based in a Walrasian set up of complete
price flexibility, it cannot accommodate price and wage rigidities
entailed by wvarious institutional arrangements such as administered
prices. automatic wage indexation, minimum wage legislation etc. 1t
will be more realistic to adopt a non-Walrasian framework .

From an empirical point of view, an important weakness of CGE
models is their disregard for statistical reliability while specifying
parameters. Most aof these models adopt deterministic ‘calibration’

2 An attempt in this direction has been made by Nguyen (1985),

However., he makes the extreme assumption that all prices are fixed by
a government decree. The model by Narayana et al. (1987) can also be
called non-Walrasian since their (estimated target) prices are
realized through adjijustments in trade quotas or domestic stocks. Their
assumption is that the government steers all domestic prices towards
world market prices. [t is, however, more realistic to have a suitable
combination of fixed, sticky and partly flexible prices. See also
Nayak (1980), Benassy (1982) and Lambert (1988).



procedures rather than economic estimation’. The reasons are that the
number of parameters in an economy wide model is usually very large,
and simultaneously estimating all paremeters, while adhering to basic
economic identities such as Walras' law, would require unrealistically
large numbers of cbservations or overly severe identifying
restrictions". Calibration, on the other hand, requires data for only
one year (or a few years, depending on the type of model), and allows
the model to incorporate all important economic identities. But
calibration has its own disadvantages. [t requires highly restrictive
assumptions on technology and preferences. For example, calibration
may not be very meaningful when agents (e.g., public enterprises in
India) do not operate on profit motives. It is certainiy desirable to
have economically meaningful and statistically significant
parametersd.

A glaring omission from most economywide modsls is the financial
market, Almost all models assume that money does not matter except in
an accounting sense. Endogenisation of money is avoided largely
because of the serious conceptual problems it raises in the context of

general equilibrium models.

‘ Calibratian technique is discussed at Jlength in Shoven and

Whalley (1984, pp 1018-1021), Mansur and Whalley (1984) and Whalley
(1985).

S Most of the macroeconometric models on India (for example,
Krishnamurty et al. (1989), Bhattacharya (1986), Ghosh et al. (1983),
Pani (1879)) suffer from this shortcaming. Basic identities such as
Walras' law are often not adhered to, because parameters are usually
estimated taking single equations, Also there 1is a tendency to
simplify the structure of the economic model to allow for substantial
richness in statistical specificatien.

e Some beginning has been made in this direction by Jorgenson
(1984) and Jorgenson and Slesnick (1985).



One of the major issues is whether equilibrium (i.e.,
demand-supply equality) would exist at all in a Walrasian flex-price
system with money. The controversy started with Keynes’ (1936) claim
that a fully competitive economy could well get trapped into a
disequilibrium situation. Pigou (1943), Patinkin (1965), Friedman
(1956, 1969) and Johnson (1967) among others argued that Keynes
overlooked an important class of regulating mechanism, namely, the
real bajlance or wealth effects, which would ensure market clearance in
the presence of flexible prices. Keynesians however would argue that
real balance effects are too weak to guarantee equilibrium (Tobin
1980). The new classical macroeconomists® believe that markets do
clear at every instant, but go on to add that money does not matter
in the working of a real economy. Grandmont (1983) proves the
exigtence of short run Walrasian equilibrium by using another class of

regulating mechanism, the intertemporal substitution effects, but

arrives at a broadly Keyenesian conclusion that .existence of monetary
equilibrium requires highly unrealistic restrictions on traders’
expectations about future prices and interest rates. In the long run,
however, money is non-neutral according to him.

The treatment of money even in an accounting sense would require
its supply to be determined endogenousiy, if there are rigidities in
prices and interest rates. Money supply in a broad sense consists of
two components: (i) the high powered money issued by the government
(or the central bank) and (ii) the credit created by the commercial

banks. When the interest rate is set exogenousgsly (as it is in most

developing countries like India), only the notional supply of money is



exogenous? The observed or actual supply of money is however the
short side of the market: it equals the notional supply only when the
notional demand for credit exceeds the notional or maximum credit that
can be extended. Actual money supply can be regarded as exogenously
given only when bank c¢redit is rationed. Otherwise it will! be
endogenous. Under such circumstances, it will not be surprising {f the
endogenously determined money supply and the same implied by the
accounting inflation’ in the plan models do not match. The empirical
evidence that the actual inflation was never the same as the
accounting inflation assumed in the Indian plans, for example, could
be attributed partly to such a discrepancy.

While the role of financial intermediation in production is
indisputable, it is now well established that money will be
non-neutral, at least in the short run, sven in a Walrasian exchange
economy. In the presence of price rigidities, or when its distribution
among individuals varies with changes in its supply, money will
generally be non-neutral (Grandmont (1883, pp 38-45, 151?r). It is

desirable, therefore, to endogenise money in the model in a way that

’ The notional supply of money is equal to the sum of exogenousliy

set quantity of high powsred money and the maximum credit that can be
extended, given an exogenously specified reserve ratio. The c«cctual
money supply is similarly the sum of high powered money and the actual
bank credit.



it mattersﬂ.

The plan of this study is as follows:

in Chapter 2, we develop a computable general equilibrium mode |
of India extended to a non-Walrasian framework with an integrated
financial market. The non-Walrasian set up allows us to introduce
administered and dual prices for publicly produced and distributed
goods. The role of bank credit in business is highlighted in the
model. Most of the parameters of the model are econometrically
estimated, but at the same time Walras’' law is ensured. The model 1is
set in a2 static frame.

Chapter 3 and 4 are addressed to two important aspects of
resource mobilisation in the Indian context. In Chapter 3, the
impiications of raising resources through an upward revision of public
sector (administered) prices are examined under different scenarios,
Chapter 4. explores the possibility of saving some resources by
curtailing the volume of food subsidy, which is a considerable burden
on the exchequer currently. The selection of these two problems was
guided by their +topicality in the context of the severe rescurce
crunch being faced by the Indian planners today.

In Chapter 5, the static model of Chapter 2 is extended to a
dynamic model (to be called a planning model) by introducing the time
element and establishing the link between investment and ocutput. A

plan is assumed to consist of five periods, to conform with the Indian

. Feltenstein (1984) does this by treating supply of monsy and

bonds as a means of financing public investment, and demand for them
as arising out of consumers’ needs to meet transaction costs. [t will
be interesting to make explicit the role of credit in private
production as well, by introducing a private banking sector besides
the central bank.



Five Year Plans. Under each scenario, the model §{s run for five
periods. The model is applied to a number of questions regarding the
effectiveness of wvarious poliecy instruments of the government. A
plausible scheme (policy package) is worked out to yield a maximal and

most equitable rate of growth of national incaome.

Chapter & contains summary af results and concluding remarks.

10



Chapter 2
A GENERAL EQUILIBRIUM MODEL FOR INDIA

The need for constructing a new planning model for developing
economies has been highlighted in the preceding chapter. In this
chapter, we describe an 18 sector non-Walrasian computable general
equilibrium model as a precursor to a dynamic plan model.

The plan of this chapter 1s as follows: We degcribe the model in
the following section. We discuss the non-neutrality of money in
Section 3 and describe the working of the model in Section 4. We theén

conclude in Section 5 with a few remarks.

. The Model

Thae economy i3 represented by 17 commodity sectors, one financial
sector and three groups of agents - household, business and
government, Implicit in the model are a central hank and a private

banking sector which c¢reate currency (Texternal? money) and acredit

(’internal’ money) regpectively.

2.1 The Commodity Markels

Commodities are grouped wunder three blocks in the following

fashion (see Appendix I for details of sectorization):

[. Final gonds block
1. Foodgrainsg (FQG)

2. Consumer non-durables, non-textiles (CNDNT)
3. Consumer durablesa (CD)

11



4. Services (SE)

5. Cotton textiles (TC)

6. Svynthetic textiles (TS)

Il. Administered goods block
7. lron and steel, ferro-alloys ([SFA)
8. Iron and steel, casting and forging (ISCF)
8. Coal and lignite (COAL)
10. Crude petroleum and natural gas (PETROL)
11. Electricity (POWER)
12. Fertilizer and pesticides (FERT)
13. Cement (CEMENT)
14. Industrial raw materials (IR)

15. Other basic and intermediate goods (BIG)

[I[. Investment goods block

16. Construction (C)
17. Plant and equipment (PE)

The final gonds are used mainly for final consumption purposes.
(They are also used for intermediate purposes - we call them *final
goocds® only for convenience.) These goods are produced by private
producers., Supply of foodgrains is assumed to be exogenously given
reflecting its dependence on weather. Supply of other final goods are
estimated as a function of own price, input price(s) and the volume of

credit available to private sector’. The estimated equations are

1 While estimating supply equations, the rate of interest was also

tried as an independent variable. The coefficients obtained were not
significant for reasons mentioned helow.
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presented in Appendix 11%. Note that prices enter the supply equations
without lags, suggesting instantaneous price response of output.
However, supplies are bounded above by the availability of publicly
produced intermediate goods, since we postulate fixed coefficient

input-output relation between final and administered goods. Thus,

S, = S(P,CRP) s.t. D <8 (1)

f a a

where S5 stands for supply, D for demand, p producer prices, CRP bank
credit to private sector and subscripts f and o indicate final and
administered goods respectively.

Demand for final goods other than textiles are estimated as
functions of own price, prices of substitutes and disposable income of
the household®. In some equations, income distribution, as reflected
by the share of wage income in total disposable income, is also found
to be significant. For textiles, we have taken income group specific
demand functions from Chetty et al. (1986)°%. Demand for textiles is

calibrated as a function of own price, prices of substitutes and

Z All estimated equations are presented in Appendix lI. Appendix |1

contains information on sectorization and data.

3 We have introduced a dual pricing scheme for foodgrains so that a

certain quantity of output is sold through the public distribution
network at a lower price. The rest is availabte for sale in the open
market wunder competitive conditions. While estimating the demand
function for foodgrains, we have followed Chetty and Jha (1986) where
it is shown ¢that the demand function for a commodity under dual
pricing can be estimated using a weighted average of the ration price
and the free market price, and income including the ration subsidy.

¢ ldeally income group specific demand functions should be used for

all commodities. Since this was difficult due to lack of data, we have
treied to capture the income distribution effects on demand by
introducing the share of wage income in disposable income in some

equations. In the dynamic version of the model, we were able to

replace the aggregate demand equation for foodgrains by calibrated
income group specific demand functions.

14



o . .
income . The dgemand functions for final goods, thus. can be summarized

as:

D, = D ¢q,D7) (2)

where ¢ p(l+7) is market price, * indirect (excise) tax and DY

disposable income of the household sector.

Administered go0ds are essentially interaediate gr0ds nredused in
1 5 ﬁ " - - " v .

tne sub.iic sactur . Thelc orices are administered acecording to 2
gzsrt-plus rule. Since the publice sector in India does not operate on
profit motive, supplies of these goods are not responsive to prices
and are dJdetermined by primarily technological conditions. We assume

that these sectors are capacity-constrained so that their production

capacities are given and being fully wutilized. Their supplies,

3 The calibration technique here is somewhat different from the

usual (Shoven and Whalley, 1584, p 1018). Each demand function is of
the form:

log(D) = a - b log(gq) + ¢ log (q’) + d iog (DY)

where q is own price, q’ is pricse of substitute and DY disposable
income of a particular income group. Using actual data on D, q, q° and
DY and taking b, ¢ and d from Murty and Radhakrishna (1981), we have
worked out the intercept term a.

¢ This block covers most of tha items mentioned in the white paper
on administered prices (Government of India 1886) as ’core’, ‘'other
fully administered’ and ’'partially administered’ jitems.

14



I‘

therefore, are =2%ogenously given :

Q a

For each administered good, final consumption demand is obtained

as a fixed fraction of supply and intermediate demand is derived using

an input-output table. Thus, the gross demand is,

D = CS + AS (4)
A

Q

where Da and Sa are 9x1 matrix of demand for and supply of
administered goods, C is 9%9 diagonal matrix of final consumption
coefficients, A 9%x17 matrix of input-output coefficients and S 17x1
vector of supplies of final, administered and capital goods.

Capital goods are supplied by public as well as private sectors.
While supply by public sector (i.e., public investment in real terms)
is assumed to be exogenously given, that by the private sector is
price responsive. We have estimated the supply and demand for

construction and machinery and equipment as functions of their

implicit prices, input prices, public investment in nominal terms and

income.

__Ideally, demand for capital goods should be derived from the
7

Since we have assumed fixed coefficient technology in these
sectors, the implicit assumption here is that capital stock in the
pubiic sector is fixed and sector specific. Such assumption is quite
common in the CGE literature pertaining to developing countries (e.g.,
Decvigs et al., 1982, Devarajan and Offerdal 1989, McMahon 1989). A
Justification could be that capital markets in developing economies
are not well developed and hence the assumption that capital flows to
equalize its rate of return across sectors is difficult to
corroborate. Again, since the public sector in India does not operate
on profit motives, there is no tendency to shift capital to more
profitable sectors. In Chapter 5, we will relax this assumption and

make supply of administered goods andogenous by linking up investment
and ocutput.

15



production conditions (i.e, technology as reflected in production
functions and behaviour of producers) prevailing in other sectors. But
we use econometrically estimated demand equations. The relation

between capital goods and other sectors, thus, remains implicit in our

8
case .

It is clear from above that the private sector invests in final
goods and a part of capital goods, while public investment 1is
allocated among the remaining part of capital goods and the

administered goods. (A justification for this assumption can be found

in Government of India (1986, pp 9-11).)

Note that the dependent variable in each of these supply
equations is a '"flow’” variable, representing gross capital formation
by assets. The demand for construction and plant and equipment
together represent the total! demand for investment, and when they
equal the corresponding supply through adjustment in prices, they
represent the total realized investment in the economy. Total

investment (GDCF) is thus obtained as,

GDCF = S (.)p + S (.)p (5)
c c e pe

where Sc and S o denote supply of construction and plant and equipment
P

respectively.

Since public investment is exogenously given, private investment

(PRI) is obtained as,

° The task would have been easier if there were a capital

coefficients matrix. Such a2 matrix is yet to be available {in India
because of Inadequacy of data on fixed capital stocks by industry of
use. It is also difficult to calibrate Cobb-Douglas or CES production
functions without making drastic adjustments in the official data.

16



PRI = GDCF - PBI (6)

where PBl denotes nominal public investment.

The equations are estimated using ordinary least squares in
double-log form, for the period 1960-61 to 1980-81. It is evident that
all coefficients are economically meaningful, although some are
statistically not significant. We gave more emphasis to economic
meaningfulness in keeping with the CGE literature’.

It may be noted here that the demand functions are not

homogenecus of degree zero in prices and nominal income. We shall

discuss this point in section 3.

2.2 The Financial Market

The financial sector comprises two assets - money and bank

credit. Money is created by the central bank to meet the deficit in

the government budget.

Supply of bank credit, because of administered interest
rates,depends upon banks® currency holdings subject to statutory
conditions such as the cash-reserve ratio. Banks’ currency holdings in
turn depends upon the volume of new currency and saving habits of the

people. We therefore estimate the following equation:

= This point is rather hard to justify, although it is a fairly

common practice in the CGE literature (Shoven and Whalley 13984, »p
1020)., In the absence of relevant (alternative) time series data and
also relevant elasticities in the existing literature, we preferred
statistical OLS estimates, though not significant, to guestimates. QLS
is admittediy not the best method and simultaneous estimation
technigues may be better. That is an area of our future research.

17



Scns:nn- = f(DEFICIT, FINSAV) ()

where DEFICIT is government budget deficit and FINSAV, savings of
household sector on financial assets”.

Bank credit is demanded by both government and private sectors.
in India, banks do not make consumption loans, so the only private

demand for credit is for financing investment*'. Thus,

D

CREDIT CRG + CRP (8)

where CRG is government demand and CRP, business demand for credit.

CRG and CRP are obtained as follows:

CRG = &PBI, 0 < & < & (9)
CRP = PRIl - PHYSAV - BONDS (10
FINSAV = SfSAV, 0 < 5f < 1 (11)
PHYSAV = (i-sf)SAV (1Z)

PHYSAV 1is household savings in physical assets, while BONDS are

10 . ) ) ) ]
Interest rategs are administered Iin India. Sincas there is a

complex rate structure, it is difficult to choouse one particular rate
as a representative one. Moreover, although there are occasional jumps
in the administered interest rates. the variability from year to year
is low (for example, scheduled commercial bank demand loan rate jumped
from 8.5-12.0 percent in 1970-71 to 15.5 percent in 1975-76 and
remained constant thereafter till 1980-81), As ] result,
econometrically estimated equations wusing even weighted average of
interest rates as one of the independent variables were not found to
be meaningful. Therefore, interest rate has not been used in the
supply and demand functions for credit, Jn the supply functions of
final goods also, we had to use the volume of credit instead of

interest rate.

Factors that influence demand for working capital are diffsrent
from those that affect the demand for long term investment. In India
most of the credit extended by commercial banks to the private sector
is for financing working capital needs. However, we do not distinguish
between commercial banks and lcong term lending institutions like [DBI.

18



hous2hold sector’s subscription to shares and debentures issued by the
business sector.

Note that FINSAV includes, among other things, bank deposits,
currency and BONDS. We have ignored the problem of portfolio
allocation by the household. Since we assume BONDS to be exogenously
given and currency demand to be govermed by currency supply
(=DEFICIT), by Walras’ law, the deficit has to be 1253 than
FIN3AV - BONDS. Thus. althouyh denand for currencv is nut explicit,
there are limits to govecnamant’'s deticit financing that are impliad by
the modsl. (Hcwever. because of this assumption, this mode! is more

suitable for analysing policies that bring about small changes 1in

government deficit.)

2.2 Income, Income Distridbution and Budget Constraints

A fraction (vi) of the value of output at factor cost (UOL=S£pL)
of each sector (i) is assumed to accrue to the primary factors as
value added (Vt)' The gross domestic product (GDP) at factor cost is
obtained as the sum of value added in all commodity sectors (i.e.,
GDP = ztvia. The wage income for each sector is obtained as a fixed
share of the value added.

The value added from each sector is then distributed among five
income groups each in urban and rural areas using a matrix of value

added coefficients, using the procedure developed by Sinha et al.

(1979), modified and extended by Dreze (1983). Profit income |is
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2
assumed to accrue to the highest income bracket in the urban area’”.

17

The income accruing to the j’th income group, for example, is Elqi
v =1

where au is the share of value added of sector i accruing to the j’th

L
Jd L

group (%au l for each i = 1,..., 17).

Note that it is difficuit to find out the share of wage income
within each income group. So we have computed wage income for each
sector separately by applying a wage coefficient to the value added
coefficient. Thus, we generate two parallel income distributions - one
given by the incomes of the income groups that affect the demand for
cotton and synthetic textiles directly through the calibrated demand
functions, and the other given by the share of wage income in
disposable income which is included in the demand equations of
foodgrains and construction.

Simitarly, since it is difficult to get information on the direct
taxes paid by each income group, we assume that a fraction (DT) of GDP
at factor cost is taxed away as direct taxesﬂ. The household sector
also receives a subsidy (SUBCD) from the government throuegh the public

distribution system of foodgrains. So the direct tax revenue (DTR) and

the disposable income of the household (DY) are obtained as:

12 - . . :
The five income groups for both rural and urban areas defined in

terms of per capita monthly income in 1972-73 rupees are: 0-34; 34-43;
43-55; 8B5-75 and 75 and abovse. The distribution of population
corresponding to the income groups are assumed to be the following for
computing the Ginli rativ: For rural areas, .254, .1957, .,2058, .1897
and .1548: and for urban areas, .1241, ,1504, ,.1939, .2273 and .3043.
13 Since wage income is directly obtained from the pre~-tax wvaluse
added, it is implicitly not being taxed. Only non-wage income |is
taxed. An alternative tax rule could be that only the richest income
clase in the vurban area 1is being taxed. This has been tried in
Pradhan, Rath and Sarma (forthcoming).
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DTR = DT x GDP

(13)
PY = GDP - DTR + SUBCD (14)
The household sector’s budget constraint is given by,
17
SAV = DY - EXP where EXP = £ D q (15)

where EXP denotes household sector’s consumption expenditure and SAV

is savings determined rasiduallyj‘

The budget constraint of the business sector is given by equation
(10> above.

The gaovernment capital expenditure (i.e., public investment) and
a part of current expenditure are taken to be exogenously given iIn
real terms. (The conversion to current prices is done by using the
price of capital goods in the case of public investment and general
price index in case of other expenditures.) Expenditure on food
subsidy (SUBCD) and additional transfers (ATR) (that might arise in

the course of simulations) are endogenously determined. Thus,

government expenditure in current prices (GE) is given by,

GE = PBI + GE + SUBCD + ATR (16)

X0

where G;mmlis exogenous government expenditure and SUBCD is equal to

14 The demand functions were estimated using gross output as the
dependent variable, whereas, ideally, final consumption should have
been taken. So, for calculating final consumption expenditure, the
value of output in each sector (say

Dﬁn for sector i) is multiplied

by a constant fraction (¢ )

: taken from the input output table.
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(Open markef price of food - ration price) x Ration quntaﬂt

Major components of government revenue such as indirect taxes
(ITR), direct taxes (DTR) and market borrowing (CRG) are computed

endogenously. The other components (GR“ﬂ) are assumed to Dbe

exogenously given. Thus, government revenue (GR) is computed as:

GR = DTR + ITR + CRG + ARM + GR“Q (17)
17
where [TR = 2 rtVDi and ARM, additional rescource mobilisation, 1if
img
anym.

CRG and DTR are given by equations (89) and (13) resspectively.
The government always meets {its budget constraint by resorting to
deficit financing whenever ¢the need arises. Thus, its budget

constraint is written as,
DEFICIT = GE - GR (18)

Since all classes satisfy their budget constraints, Walrag' law
ig verified. Note that the household sector is a net lender to the

business and government sectors.

2.4 Prices

The prices of administered goods are assumed to be =qual to their

13 PB] reflects government’s investment in construction and piant

and equipment. Note that the aggregate demand equation for foodgrains
in Appendix [l includes a term [INVTR denoting food stocks with the
government. This term is treated as a policy variable for buffer stock
operations. The investment on these stocks is c¢lubbed with the

exogenous component of government , expenditure, GEQ“. in the base

simulation.

1c ATR and ARM are assumed to be zero In the base simulation.
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average cost plus a mark-up, if any. We use an input-output table to

compute their prices:
e

o
t _:z t ‘2 t 1 t
= . , ¥ +
Pa. & 1qu=l.PL £ 1ql‘qpf lnw * kar

(19)

where P is the price per unit of a’th administered good, P, is the

Q.
price of f'th final good, 4, = -2 is the quantity of i’th good
Q_ .
required to produce 1 unit of output of a’'th good, lu 2 e—— {5 labour
Qﬂ.
Kﬂ
coefficient and kn = the capital coefficient per unit of output
Q
L= !

of a’th good. The wage rate and rental rate are given by w and
respectively. Superscript t denotes time,
However, typically what one obtains from an input output

transactions matrix are wvalue coefficients (am ’ hﬂ and p;}

pertaining to a particular base year rather than the quantity

coefficients (q. , 1 and k ). That is,
LG Lo 3

Q.
O O O
a - Q.l.‘ CI'.PI. - PL
la Qano qt.u. O
a’ a Pu
O O 0
A = an = | L
Lo § Qﬂ o a O
npu Pu
Kzru rn
p = = k
< Qo O a &
Qapa pd

Superscript o refers to the base year.

To be able to interpret a , as quantity coefficients, gften the

unit of quantity is redefined such that value becomes sgqual to the new



quantity (i.e., all prices become unity). This is done by defining *hat
a new unit of quantity is squal to the amount that can be purchased at

i rupee in the base year prices”. Equation (19) can now be written

using value coefficients:

o

¢ t t v, ~— t

Pa “.z a"‘i..ut::.P*i. ¥ 2 afupf ¥ ka.w ¥ pnr (20>
i=4 f<4

Alternatively, instead of redefining quantities, if one assumes

constant technology (i.e., quantity coefficients have not changed),

equation (18) yields the following eguation:

{ * t 8 t t ¢
Pa. Pi. Pf W T
= Za. ¥ Ea N + o (21)
O ] ia O fa O a O a O
Pa =1 pL f=1 Pf W r

It is mentioned earlier that we compute value added from each

sector as a fraction (vj) of the value of output (Sjpjl. In other

words, we assume that value added is a constant fraction (vj) of the

price (pj). The impiicit assumptions are that wage rates and rental

t t
W r
rates have changed in proportion with the price“. That is, — = =
N W r
P
= 5 Then equation (21) becomes:
P.

J

17 Since according to this definition, 1 rupee buys 1 unit, ap

rupees would buy unit Qp units. So Q is now equal to Qp new units. The
units of labour and capital are also altered similarly.

18 The implicit assumption is actually weaker than what we have
assumed. [t is sufficient to assume that the composite rate of return
on all the factors that generate value added has changed in proportion
with the price. We have made a stronger assumption because data on
wage and rental rates are deficient.
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P P p p

— = 2 a + z a J + (N + o) - (22
Po &, va Po p &, fo O a & o

a 1 Pf Pu

where h¢ + pu = vﬂ, the share of value added in price.

Using matrix notations, equation (22) can be rewritten as:

P’ = P'B ¢+ PD 4+ P’'VY
G f

- 3 a 4O
or,
P2 = P/D( - B - V)" (23)
Pt
where Pu is the 9%l vector of : y a=1,...,9; Pf is the Bxl vector of
¢ Pa
p
; s f=1,...,8; D is B8x9 matrix of input output coefficients denoting
|
f

use of non-administered goods by administered goods, ams; I is 9x9
identity matrix; B is 9x9 matrix of input output coefficients denoting

use of administered goods by administered goods, a _s; and Vﬂ is 9x9

Q

diagonal matrix of value added shares, V.5

All prices in the base year are known. B, D and V; are computed
from the input output table. Prices of non-administered goods are
determined {n the market and hence, once they are known, one can solve
for the administered prices using (23).

The prices of goods produced in the private sector (i.e.,
non-administered goods) are obtained at market clearing levels. The
estimated supply and demand equations are used for this purpose. Since
the supply function are estimated and not directly related to the
technology that determines the cost of production, there may be

discrepancies between the market-determined prices and costs. We

interpret these differences as taxes (or subsidies). We assume that
25



such taxes or subsidies are added to the exogenous component of the

government revenue or expenditure in equations (16) and (17)19. This 1is
algso consistent with our assumption that value added is a fixed
fraction of the output in the non-administered sectars.

A general price index (GPI) is obtained as a weighted average of
all commodity prices, the weights being value added coefficients
normalized to 1%°.

Wage rates (nominal) are assumed to be rigid (except when there
is wage indexation) reflecting excess supply of labour. The nominal

rate of interest on bank credit is also rigid.

When wages are indexed

In some of our simulations, we assume that wages are partially
protected against inflation in food prices. We follow the following
procedure. Starting with a benchmark level of prices and wages etc.
(denoted by putting a bar over these variables), if in the course of a
gsimulation the food price rises above the bench mark level, we revise
the wage rate upward by a fraction of the rate of increase in the foqd
price. For example, if the protection factor is ¢, then w’ = W (1+pAp)
where w’ 1s the revised wage rate, Ww is the initial wage rate and Ap

is the percentage increase in the price of food relative to the

i This is done in the base simulation. During comparative static

exercises, however, these taxes or subsidies are adjusted against
additional resocurce mobilisation (ARM) or transfers (ATR).

0 Our index is different from the wholesale price index because we
include price of services also, whereas the latter does not.
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benchmark level. The wage hike is assumed to be fully passed on to the
consumers through a rise in the price of the good concerned.

What will be the administered prices and the new value added
shares?

For simplicity, let us use equation (19) and drop the time

superscript. The new price will be written as:

o 8
' = ’ ’ w -
p-:t E q‘i.upi. * zqfapf * lu.w (1 + @4ap) + qu
LS4 f =4
Or,

,-- + W = P
1qfa.(Pr pf) lﬁwcpﬁp, a=1, y 9 (24)

P “P_ =_
i

q. ) ,
1‘-“ L i £

] 0
®
'
|
+
] @

The benchmark prices P and Ef are known. Again, lnw = ?gu;_:a by
assumption. The market prices of non-administered goods, p;, are
determined outside this system of equations and hence, once they are
known, the administered prices p;s can be determined.

Since wages enter all prices, the value added shares V.S will get

revised in all 17 commodity sectors. For each 3 = 1l,...,17 the new

wage and non-wage shares will be as follows:

] w(i+@Ap) D
XA S S— = A (1+pApP) —
j P j P
J J
k]; o
- - = J
93 P: Pj P:

J J

Once the prices p’s are known, v;= h} + p} get determined for all j’'s.
J

2.5 Egullidriun and Adjustment Mechanisms

The equilibrium is obtained when:
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i. supply is equal to demand for =ach good produced in the
private sector (i.e. in the final and capital goods block?,
ii. supply 1is greater than or equal to demand for commodities

produced in the public sector (i.e., in the administered goods

block), and

iii. demand for credit does not exceed its supply.

Condition (i) 1is achieved through price adjustments. However,
price flexibility is allowed only within pre-specified bounds which
are chosen to reflect certain institutional rigidities. If there is
excess supply at the floor prices, the excess is addad to inventories.
If there is excess demand with price hitting the upper bound, private
demand is rationed. In such cases, budget constraints are suitably
revised, (In most of our simulations, however, the equilibrium prices
remained well within the bounds.)

Since public sector prices and interest rates are administered,
conditions (ii1i) and (iii) are achieved through quantity adjustments.
For aildministered goods, if demand exceeds supply, the shortfall is

made up by impurtsz". Thus, imports (M) is given byzz,

o
H=E(D-S) (25)
L. Cl s

21 This adjustment mechanism is used here for computational

simplicity. Alternatively, demand for administered goods could be
rationed according to some rule, which could be proportional rationing
applicable to all user industries; or it could be governed according
to priorities.

22 This definition ignores the import of non-administered goods,
which copnstitute about one-forth of India’s total imports. We assume

it to be exogencusly given.

28



[f demand for credit exceeds its supply, credit to the private
sector is rationed. The implicit assumption is that the government can
preempt its credit requirement by statutory provisions (e.g., the
statutory liquidity ratio).

We treat exports as exongenously given and assume that the trade
deficit is met through either a change in foreign exchange reserves or
net Inflow of debt. Because of this assumption, however, one has to

account for the trade deficit while interpreting simulation results.

3. Non—-Neutrality of Money

In our model, the non-neutrality of money (i.e., currency + bank
credit) arises because (i) creation of currency is essential to the
financing of public sector production; (ii) bank credit affects
private production; (iii) there are price rigidities in the system,
and (iv) the demand functions are not homogeneous of degree zero in
prices and nominal income.

Although homogeneity of demand functions is essential to rule out
money 1illusion on the part of individual consumers, it relies on
certain bhighly unrealistic assumptions. [f one includes interest
income, for example, the budget constraint will be non-linear in
interest rates. Or, {if consumers take into account expected incomes,
price expectations play a very important role, and homogeneity of
demand function would require that price expectations be unit-elastic
with respect to current prices. [n the case of oaggregate demand

functions, homogeneity requires that the distribution of money among
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jndividuals remain invariant as money supply 1increases. This
assumption is quite unrealistic in the presence of price rigidities.
[mposition of homogeneity conditions on demand functions is,
therefore, being increasingly questioned in the recent literature
(Grandmont, 1983)23. In empirically estimated demand functions, the
problems get accentuated because, in addition to the theoretical
problems, there are also data problems (available price indices, for
example, are far from satisfactory conceptually). Therefore, even if
consumers are rational and optimizing, empirical demand functions are

more likely to be non-homogeneous (of degree zero in prices and money

income).

4. The Model at Work

The model is solved using a modified version of Scarf’s fixed
point algorithm developed by Saigal (1979). Given initial values of
exogenous variables, we start with some arbitrary prices of final and
capital goods. The administered prices are computed using the cost
equation, given the input-output and value added coefficients.
Supplies of capital goods by private sector and hence private
investment are computed next. Using an arbitrary value of household
savings in physical assets and the exogenously given BONDS, demand for

credit by private sector is computed using equation (10). 5Supplies of

23 Lucas (1973) constructed a simple model of "money 1illusion”,

compatible with rational, optimizing behaviour. 5ee also Sargent
(1987).
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final goods are obtained from the estimated equations. The value added
coefficient wmatrix is applied to the supply vector (comprising all
goods, including the exogenocusly given administered goods) first to
determine income and its distribution between wage and non-wage income
earners, and secondly, to obtain income distribution among five income
groups each in urban and rural areas.

The share of wage and non-wage income affects directly the demand
for foodgrains and construction, whereas the income distribution among
five income ¢groups affects directly the demand fer cotton and
synthetic textiles through the calibrated demand functions. Thus. both
income and income distribution along with the arbitrary starting
orices of final and capital goods yvield the demand far
non-administered goods. Demand for administered goods 1is obtained
using equation (4), Then the househotd sector'’s consumption
expenditure and savings in financial and physical assets are
determined from equations (18), (11) and (12). Note that the savings
in physical assets as implied by equation (12) may not be equal to the
arbitrary value we assumed initially, and therefore the latter 1is
replaced by the former in all subsequent iterations.

Government budget deficit is obtained wusing equations (18)
through (18). That along with financial savings of the household
determines the supply of bank credit.

Now supply of each secter (including financial sector) is
compared to corcesponding demand to verify equilibrium cunditions. If

there is excess demand (supply) for final and capital goods. the
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tarbitrary starting) prices are revised upwards (downwards)®. [f there
is excess demand for administered goods,.-it is mads up through imports
(equation (25)). In case of excess demand in the financial sector,

private credit is rationed by rewriting equation (10) as:

CRP = S - CRG (10°)

cradit

In case of excess supply, the (excess) quantity is added to inventory
or 1idle reserves for the administered and the financial sectors
respectively.

After every price revision, all computations are repeated. The
iteration continues till the equilibrium conditions are satisfied.
Note that the dimension of the fixed point search routine is eight,
because we have to compute only eight market clearing prices (six
final and two capital goods).

In the base simulation, the model is solved using observed data
on various exogenous variables for the year 1980-81 (given in Appendlx
[11). The computed values of macro-variables are compared with their
actual values for 1980-81 in Table 2.1 to check the explanatory power
of the model. It is seen that the computed values of national income,
Ppublic and private investment, government budget deficit and supply of

bank credit are very close to their actual values. There are some

24 Prices of final and capital goods are revised according to the

following map:

PL -—> MaxX {I’l‘li'ﬂ [P""" Zi.' PL): PL}

where Z 2 D~ S, the excess demand and Ei_ and p are upper and lower
L L R

bounds respectively.

32



TABLE 2.1 : EQUILIBRIUM VALUES FOR 1980-81

ﬂ__

-
Py T ——————————————r e et T B Bl s b b Lot

ITEM UNIT COMPUTED VALUE ACTUAL VALUE
1.price Indices Index with
base
1970-71=100

1. FG " 185.15 206.28

ii. CNDNT ' 246.76 264 .30

1ii. CD I 150.89 284.45

iv. C " 310.25 269.28

ve PE " 243.43 252.46

vi. SE " 318.68 240.02

vii, TC " 219.99 213.30

viii,.TS " 280,22 215.86
2.General Price Index " 258.33 243,97
3.GDP at Factor Cost (Nominal) Rs.'000 crores 119,265.6 114,021.0
4.GDP at Factor Cost (Real) " 46,168.5 44,314.0
5.Public Investment in Cur. Prices " 12,534.1 13,926.0
6.Private Investment in " " " 20,414.5 17,492.0
7.Disp. Income of Hh., in " " " 106,786.5 105,104.0
8.Wage Income in Current Prices " 54,998.3 43,110.6
9,Household Saving " 18,987.3 17,155.0
10.Govt .Expenditure in Cur.Prices " 39,047.8 36,845,0
11.Govt.Revenue in Curreat Prices " 35,657.0 33,394.0
12.Govt, Budget Deficit " 3,390.8 3,451.0
13.Supply of Bank Credit " 12,364.5 10,236.0
14.,Demand for Bank Credit " 8,192.4 10,236.0
15.Gini Coefficient (Rural) Index 0.295389 -
16.Gini Coefficient (Urban) " 0.278831 -

A el gl Sy S SN A S SN A - N S Sl N VN Sl A A Sl Py Fun A Sty S -k v VS Sty i s AR i S ' . W D R - —— ey -'--_--—‘-'_‘-_--ﬂ——._-.-_i



discrepancies in the sectoral prices, although the general price level
is fairly close to the actual. It appears that sectoral variations are
evened out at the macro level. This could be because, when macro
identities are strictly adhered to, excess demand in one sector would
tend to generate excess supply in another sector, and taken together,
the discrepancies would cancel out.

In Table 2.2, we have presented the computed cost (in the base
run) and the actual cost of the administered goods. The actual cost
is calculated using actual prices of non-administered goods, whereas
the computed cost is based on their computed prices. The computed cost
reflects what an administered price ought to be for the consistency of
supply and demand in the non-administered goods sector. Therefore,
when the computed cost is greater (less) than the actual cost, the
implication is that the good concerned is being subsidized (taxed)->,
Thus interpra2ted, the subsidy on fertilizer as implisd by thesa.
figures, for example, works out to be 300 crores of rupees whereas the
actual subsidy on domestically produced fertilizer for 1980-81 was 170
crores of rupees. The wide discrepancy between the two figures can be
attributed to the fact that our computed figure includes the indirect

subsidy on fertilizer as well,

In a typical CGE model (Shoven and Whalley, 1984), the
dimensionality of the search routine is reduced (to a tractable level)
by solving only for factor prices and obtaining product prices as an

algebraic sum of costs, the latter made possible by assuming CRS

B e ——— o N

25 As mentioned before, such taxes or subsidies are clubbed with the

exogenous part of government expenditure or revenue in the base run.
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TABLE 2.2 : COMPUTED COST PER UNIT* OF OUTPUT OF THE ADMINISTERED GOODS
T mm | CoMPUTED ACTUAL  suBsIDY (5)/
COST COST TAX (T)
l1.Iron & Steel, Ferro-Alloys 1.4464 1.0417 S
2.Iron & Steel, Casting & Forging 1.5485 1.1351 S
3.Coal & Lignite 1.1600 1.2987 T
4.Crude Petroleum & Natural Gas 1.0667 1.3416 T
S.Electricity 13596 1.1126 S
6.Fertilizer & Pesticides 1.3325 1.0535 S
7 .Cement 1.5254 1.2559 S
8.Industrial Raw Materials 1.0527 1.1889 T
9.0ther Basic & Intermediate Goods 1.2262 1.3281 T

N - il Aol S P

*The unit here is defined as the amount of output that could be

purchased at 1 rupee in 1973-74 prices.



production functions. In contrast, our model sclves for product prices
alone., The dimensionality is reduced by using gquantity adjustment in a
nunber of sectors. The reason is that factor markets in India are
either highly regulated (e.g., public sector capital and credit) or
characterized by excess supply (e.g., labour)., In addition, there are
also severe limitations regarding availability of data.

Another contrast in our model is that we will not use the
equivalent variation while evaluating simulation results. As will be
clear later, we will interpret results by generally comparing real
national income, inflation, income distribution and the trade deficit.
Sometimes, however, it becomes difficult to interpret results
unequivocally (when, for example, national income and trade deficit

are both higher in one simulation than in another).

5. Conclusion

In sum, the non-Walrasian set-up, non-neutral money, financial
intermediation in public as well as private production and use of
statistically significant coefficients can be termed the highlights of
our model.

The main weaknesses of the model are modelling of the externatl
sector and absence of income group specific demand functions in all
commodity sectors., We were also hampered by lack of a capital
coefficients matrix. Also the estimation of parameters could be
considerably improved by adopting suitable techniques. Another

worthwhile exercise would be to go in for greater disaggregation of
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the financial! sector. . L .
o
Another important improvemsnt can be r
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Chapter 3
PUBLIC SECTOR PRICE POLICY

With the growth of revenue from taxatfon and market horrowing
attaining near saturation, the planners in many developing economies
are today faced with the hard option of turning to the public sector

enterprisea for additional resources. In India, for example, the
public sector is expected to contribute 32.7 per cent af the total
outlay in the Seventh Plan as compared to only 16.8 per cent in the
Sixth Plan. This is a tough target given that at presant the central
enterprisea finance only one-~third of their investment from own
savings. Under these circumstances, the guestion of raising rescurces
by upward ceviaion of (public sector) administered prices merits a
close examination.

The existing llterature highlights the ‘cost-push’ aspect of an
increase Iin administered prices f[Gupta and Srinivasan (1384) 4
Rangarajan, Sah and Reddy (1981, Jha and Mundle (1987)1]. As
summarized by the white paper on administecasd prices (WPAP) brought
out by the Government of india (1986), the arguments run as follows:
First, to the extent that the administered price constitutes a welght
in the wholesale price index (WPl) the latter will go up when the
former goes up. Secondly, 3gaince most of these administared prices
caorrespond to basic intecmedliate goods, the cost of production of the
user industries will increage. That will lead to an upward revision of
the output prices, except when the corresponding demand curve is

infinitely elastic. That will result In a higher WPI., Moreover, the
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increase In prices will eventually lead to a fall in outputs and
income (except when the demand curves are completely inelastic).

There are difficulties with these arguments. First, these
arguments are set within an input-output framework where there is no
room for factor substitution so that if one input becomes costlier, it
must lead to an increase in the cost. Note that an increase in the
administered price of an input is like an indirect tax. 1f the taxed
input 1s substitutable for other untaxed inputs, then the impact of
the tax on the final price will be much less than what an input output
mode! will imply. Secondly, if the final commodity for which the taxed
commodity 1s an input {s sold by a monopolist, part of +the cost
increase brought about by the tax on input will come at the expense of
monopoly rents and to that extent, the effect on the price of final
good will be dampened. Third, the way the additional revenue
(generated due to the administered price hike) is spent will have wide
implications on prices and income. For instance, if the additional
revenue is used for reducing the government deficit, the money supply
in the 2conomy will go down, and there will be deflationary pressures
on the prices (This aspect is discussed in the WPAP as well.) [f the
government decides to invest the additiuonal revenue in capital! goods,
output and income in the economy may go up.

For analysing policies regarding administecred prices, therefore,
it is desirable to have a general equilibrium framework. Furthermore,
given that administered prices are non-flexible by nature, the
framework has to be non-Walrasian. In this chapter, we will use the

CGE mocdal described in the previous chapter to 2Xxamine the

37



macroeconomic implications of raising administered prices under

various scenarios,
In the following section, we discuss some a priori impiications
of a hike in administered prices suggested by our model. Section 3

contains the simulation results. In Section 4, we summarize the

resuits and conclude with a few remarks.

2. A Priori Implications of Raising Administered Prices

In our model, when an administered price 1is raised, all
administered prices will increase because of the fixed coefficients
technology. There will! be cost-push pressures on the prices of
non-administered goods also, aithough the pressure®s will he milder

than in the case of administered prices because substitution among

non-~hasic inputs is (implicitly) allowed.

Note that value added (in nominal terms) in each sector is
obtained as a fixed fraction of the value of output. Therefore,
whenever a price goes up, the income originating from that sector will
also go up. Thus, every price effect will be accompanied by a neominal
income effect.

The demand for final and investment goods are functions of prices

and nominal income {(and income distribution in some casesii. The

t As has been discussed in the earlier chapter, some of our demand

functions are affected by nominal prices and nominal! income, rather
than relative prices and real income. Some of the results will be
affected by such specification of demand functions undoubtedly.
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demand for administered goods are derived using fixed coefticients and
hence, they are also functions of the same variables as the
non-administered goods. When an administered price {increases, the
demand vector will be affected negatively by price effects but
positively by nominal income effects. Thus, the final effect en demand
fa not easy to predict. The situation is complicated further when
effects of income distribution on demand is also incorporated.

The investment goods block forms an important link between the
commoditly markets and the financial market. The volume of investment
determines the demand for financial c¢redit which, subject to its
availability, affects favourably the supply of goods and services.
Thua, there (s a strong correlation between the volume of credit and
the level of income in the economy. Again, 1f there is an excess
supply of credit, any decrease in the government deficit and hence

money supply owing to additional revenue mobilised from the

administered price hlke may not have any deflationary effect on the

prices.

Thus, the effects of raising the administered price of a basic
input are ¢too diverse for an a priori appraisal. The questions

necegsaitate empirical investigation.

3. Simulation Results

An administered price can be raised Iin two ways: (i) to raise it
and freeze it at a higher level in which case any subsequent

egscalation in the cost of production of the gouod concerned wili be
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absorbed by the public enterprise (tself: and ¢it) to raise the

sark-up over the cost so that any subsequent cost {norease will be

passad on to the consuamers of the concerned gaod. (n what follows we

wilt be referring to the second policy. We will examine the

{apiications of &8 one per cent rise in the adainistered prices of the

following goods taking one at s time: () Iron and Steel,

ferro-alloyss (2) iron and stee! casting and forgings (3) Coal and

iignite;s (&) Crude petroleum and natural gass (5) Electricitys (8)

Fertilizer mnd pesticides; (7) Cement.

Ve will analyse five schemes (policy packages):

Schome I 1 An asdoinistered price s {(ncreased to reduce the
governaent budgel deficit (L.e., money creation).

Schone Il ¢ In addition to Sohene !, waiss ate giatect-d4 3ga3inst
inoreess 1n foul wricas.

tweawy 11 In sddition to Scheur (i1p the Frisecnment regacrts o

bufter stuck operations tvo check, the rise (n food

prices.

Scheme 1V ; In addition to Scheme i, all consumers of food are
subsidi zed.

Scheme V 4 Additional revenus generated from administered price

hike s is distributed betwesn the government and

the concerned public enterprise.

3.1 Rise in Administered Prices Lo Mobilisas Addilronal Resources
CSchome 1D



In this scheme the government raises the administered price of a
good (by 1 percent) to creduce its defiecit. The results are summarized

in Tables 3.1.a and Table 3.1.b. Evidently:

1. Every rise in the administered price leads to inflation

ranging from 0.004 per cent in the case of cement to 0.016 per cent in
the case of coal,.

2. The income (GDP at factor cost) in nominal tecrms goes up at
least as fastit -as the general price index (GPl) so that the real income
(GDPFC R) improves, although only slightly,

3. The deficit in the government budget goes down, but not as
much as the additional resource mobilised (ARM) from the price hike
directly. For example, in the case of the fercro-alloys, the ARM is
Re.15.22 crores whereas the reduction in deficit is only Rs.11.44
crores. In the case of coal the ARM is Rs.11.53 crores but the
deficit eventually goes up! The reasons are not far to seek: First.
note that the addition to the government revenue is usually higher
than the ARM reflecting the tax buoyancy in the econonmy. Second,

government expenditure has gone up from the original level reflecting

the increase in the costs of goods going for self-consumption. In the
casg of coal the government expenditure has gone up by Rs.20.6 crores
underlining the fact that the government is one of the major consumers
of coal. The addition to the total revenue in this case is, however,
only Rs.20.17 c¢rores (which is more than the ARM of Rs.11.53 c¢rores)
50 that the deficit, in effect, goes up by Rs.0.43 crores.

4, The gross domestic capital formation in re2al! terms (GDCF R)

gwes down because of the higher cost of basic inputs.
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The 1j'th entry in the table indicates the percentage change in the 1'th price
in response to a one percent increase of the j'th administered price.

SN _—
SECTOR ISF-A ISC~F COAL PETROL  POWER FERT  CEMENT
e — - — e —
1. ISP-A 1.007 0.006 0.022 0.021 0.010 0.007 0.005
2. ISC-F 0.005 1.005 0.017 0.016 0.008 0.005 0.004
3, COAL 0.005 0.004 1.015 0.014 0.007 0.004 0.004
4. PETROL 0.004 0.004 0.014 1.013 0.006 0.004 0.003
5. POWER 0.008 0.007 0.026 0.025 1.012 0.008 0.006
6. FERT 0.004 0.003 0.012 0.011 0.005 1.004 0.003
7. CEMENT 0.003 0.003 0.010 0.010 0.005 0.003 1.003
8. IR 0.001 0.001 0.003 0.003 0.001 0.001 0.001
9, BIG 0.004 0.076 0.267 0.255 0.121 0.081 0.065
10.C 0.033 0.030 0.105 0.101 0.048 0.032 0.025
11.PE 0.084 0.046 0.161 0.153 0.073 0.049 0.039
12.FG 0.006 0.005 0.018 0.017 0.008 0.005 0.004
13.CNDNT -0.004  =0,003 =0.013 =0.012 =0.006 =0.004  ~0.003
14.CD 0.002 0.002 0.006 0.006 0.003 0.002 0.001
15.SE 0.000 0.000 0.001 0.001 0.000 0.000 0.000
16.TC 0.002 0.001 0.005 0.005 0.002 0.002 0.001
17,18 0.001 0.001 0.004 0.004 0.002 0.001 0.001
18.GP1 0.005 0.006 0.016 0.015 0.007 0.005 0.005

**In SCHEME I (1) Administered price is raised by 1 % .
(ii)The additional revenue goes to finance the govt. deficit.




TABLE 3.1.b : RAISING ADMINISTERED PRICE BY 1 Z - SCHEME I*

The 1j'th entry in the table indicates the percentage change in the {'th variable in
response to a one percent increase of the j'th administered price.

e Wl Ny LI ol - ety S S S-S - S Sk Sl -k S Al S S Sk ekl - i - S Pl

VARIABLE ISF-A ISC-F  COAL  PETROL  POWER FERT  CEMENT
1. GDPFC R 0.000  0.000  0.001  0.001 0.001  0.000  0.000
2, INFLATION  0.005 0.005 0.016  0.015 0.007  0.005 0.004
3. GR R 0.045 0.016 0.040  0.054 0.126  0.034 0.020
4. GE R 0.012 0.010  0.037 0.035 0.017  0.011 0.009
5, DEFICIT  =0.338  =0.047 0.012  -0.1564  ~-1.127  =0.225  =0.106
6. GDCF R ~0.024  -0.021  -0.075  -0.072  -0.034  -0.023  -0.018
7. DY 0.002 0.002 0.006  0.006 0.003  0.002  0.002
8. WY 0.002 0.002  0.005 0.005 0.002  0.002 0,001
9. OUTRUT

1. FG 0.000 0.000 0.000  0.000 0.000  0.000  0.000
i1. CNDNT -0.001  -0.001 -0.003 ~0,003 =-0.001  =0.001  =0.00l
i11, CD 0.006 0,005 0.019 0.018 0.009  0.006  0.005

iv. C -0.040  ~0,035 ~-0.126 =-0.120 -0.057 -0.038  =0.030

v, PE 0.000 0.000  0.001 0,001 0,000  0.000 0.000

vi. SE 0.002 0.002 0,004 0,004  0.002  0.002  0.001

vii. TC 0.001 0.001 0.003  0.003 0,001 0.001 0.001
viti, TS 0.002 0.002 0.007 0.007 0.003  0.002 0.002
10.ARM #* 15.229 4,988 11.528  16.631  43.646  11.271  6.474

*In SCHEME I (i) Administered price 18 raised by 1 ZX.
(i1)The additional revenue goes to finance the govt. deficit.

®*ARM : Additional resource mobilised directly from the concerned sector - im crores
of rupees in current prices.



5. As to the behaviour of prices and output at the sectoral
1evel we observe three types of movements: (i) For consumer
non-durables (CNDNT) both price and output decrease; (i1i) For

construction (C) price increases but output falls; and (iii) For all
others, price as well as output moves up. Let us try to explain these

movements with the help of diagrams [Figures 1, 2 and 31.

(i) The supply of consumer non-durables in our model 1is a
function of credit and the price of industrial raw materials. As the
administered price (of any good) increases, both increase, but the
favourable effect of credit dominates so that the net effect 1is
poesitive. Therefore the supply curve shifts rightwards (from So to S1
in Figure 1). The demand for non-durables, however, 1is related
positively to household expenditure and inversely to the price of
foodgrains. It can be seen from the demand equation in Appendix 11
than the cross elasticity of demand with fespect to the foodgrains
price is as high as -1.249), which underscores the point point that
when food prices rise, {t is the consumer non-~durables that are
- adversely affected rather than the consumer durables, quite unlike the
usual belief. Consumer durables are part of the rich men’'s budget. The
demand for the latter, therefore, remains unaffected when food prices

rigse; but the demand for the former goes down considerably. In this

case, the effect of the food prices dominates the income effect, and
the demand curve for consumer non-durables shifts leftwards (from Dn
h:lh.in Figure 1). At the new equilibrium, both its price and output

go down from the original level.

({i) The case of construction is depicted in Figure 2. Given the

42



Price

FIGURE = l.




FIGURE -~ 2

32)4d

Quantity



FIGURE -~ 3

24d

Quantity



gpecification of its supply and demand functions, the supply curve
shifts leftwards (which implies a decrease in production due to
increase in the cost of basic inputs) whereas the demand curve shifts
rightwards. In equilibrium, the price is higher but the output is
lower than the original level.

(1ii) In the other sectors, both the curves move rightwards and,
at equilibrium, the price as well as the output are higher than the

original levels. The movements are illustrated in Figure 3.

3.2 Rise 1n Administered Prices When Wages Are Protected (Scheme 11D

In this scheme the government raises an administered price by 1
per cent to reduce its deficit, but unlike the previous scheme, wages
are protected against inflation in the food prices. We examine, in
particular, the case where there is 25 per cent wage indexation, i.e.,
when wages are revised upwards by 0.25 per cent for every 1 per cent
increase in the food prices”. When food prices fall, however, wages
are not lowered, reflecting downward rigidity.

The results are presented in Tables 3.2.a and 3.2.b. [t is

evident from this table that:

‘ This is equivalent to saying that only 25 percent of all the wage

earners are organized and fully protected against food price rise. It
is interesting to note that our model does not attain a solution when

the wage indexation factor is higher than 0.25, Jha and Mundle (1987)
found that this factor was close to 0.25 for both agricultural and
non-agricultural sectors, although it was with respect ta the

wholesale price index.
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TABLE 3.2.a :

#ﬂ'- il

The 1ij'th entry in the table indicates the percentage change in the 1'th price
in response to a oune percent increase of the j'th administered price.

RAISING ADMINISTERED PRICE BY 1 % — SCHEME II**

A PEEEE ey SehiE el —

et e i e 0 1 S o e e et e e e e 1 e e e kA e ———
SECTOR ISF-A LSC-F COAL PETROL POWER FERT CEMENT
1. 1ISF-A 1.339 0.335 0.351 0.350 0,339 0.336 0.334
2, ISC-F 0.330 1.332 0.341 0.341 0.332 0.330 0.328
3. COAL 0.529 0.528 1.544 0.538 0.531 0.526 0.528
4, PETROL 0.582 0.581 0.591 1.596 0.584 0.582 0.581
5. POWER 0.430 0.429 0.448 0.447 1.438 0,430 «4280
6. FERT 0.368 0.368 0.376 0.376 0.370 1.372 0.367
7. CEMENT 0.317 0.317 0.324 0.324 0.319 0.317 1.319
8. IR 0.301 0.301 0.303 0.303 0.302 0.301 0.301
9. BIG 0.429 0.428 0.438 0.437 0,431 0.429 0.428
10.C 0.369 0.365 0.441 0.436 0.383 0.368 0.361
11.PE 0.109 0.104 0.220 0.212 0.132 0.108 0.098
12,.FG 0.837 0.837 0.850 0.849 0.840 0.837 0.836
13.CNDNT -0.217 -0.216 -0.225 -0.225 -0.218 -0.216 -0.216
14.CD 0.277 0.277 0.281 0.281 0.278 0.277 0.276
15.S5E 0.203 0.203 0.203 0.203 0.203 0.203 0.203
16.TC 0.235 0.235 0.239 0.238 0.236 0.235 0.235
17.TS 0.224 0.224 0.227 0.227 0.225 0.224 0.224
18.GPI 0.179 0.178 0.190 0.189 0.181 0.179 0.178

**In SCHEME II (1) Administered price raised by 1 Z.

(11)There is 25 X wage indexation w.r.t. the price of food grains.
(i11)The additional revenue goes to finance the govt. deficit.



LE 3.2.D
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1j'th entry {n the table indicates the percentage change in the 1'th variable in
ponse to a one percent increase of the j'th administered price.

‘ﬂ“—“-_-ﬂ_
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'ARTABLE ISF=-A 1SC-F COAL PETROL POWER FERT CEMENT
GDPFC R 0.055 0.055 0.056 0.056 0.055 0.055 0.055
INFLAT1ION 0.179 0.178 0.190 0.189 0.181 0.179 0.178
GR R 0.061 0.032 0.056 0.070 0.142 0.050 0.036
GE R 0.053 0.052 0.078 0.076 0.058 0.053 0.050
DEFICIT 0.147 0.260 0.498 0.331 ~0.645 0.260 0.381
GDCF R -0.0438 -0.045 -~0.099 -0.096 -0.058 -0.047 -0.042
DY 0.319 0.318 0.323 0.323 0.319 0.318 0.318
WY 0.321 0.321 0.325 0.325 0.322 0.321 0.321
QUTPUT
i. FG 0.000 0.000 0.000 0.000 0.000 0.000 0.000
ii. CNDNT -0.162 -0.162 -0.164 ~0.164 -0.,162 -0.162 -0.162
iii. CD 0.455 0.455 0.468 0.467 0.458 0.455 0.454
iv. C ~0.076 ~0,072 -0.162 -0.157 -0.094 -0.075 -0,.067
ve PE -0.017 -0.018 ~0.016 -0.016 -0.017 -0.018 -0.018
vi. SE 0.070 0.070 0.073 0.073 0.071 0.070 0.070
vii. IC 0.130 0.130 0.132 0.132 0.131 0.130 0.130
r11i. TS 0.361 0.361 0.366 0.366 0.363 0.361 0.361
J.ARM ** 15.268 4.992 11.568 16.702 43.806 11,307 6.494

-

*In SCHEME II (1) Administered price 1is raised by 1 X.

*ARM

¢ Additional resource mobilised directly from the concerned sector - in crores

I - S R jonil nly mn Al S o S -

(11)There 18 25 X wage indexation w.r.t. the price of food grains.
(1i11)The additional revenue goes to finance the govt. deficit.

f rupees in current prices.
riginating from a wage hike. Since we assume the wage-hike to be



1. The real income increases at a uniform rate of 0.06 per cent
regardless of which administered price is raised. So does wage income
(WY) at a uniform rate of about 0.3 per cent. The other variables
except the real Investment also increase, although somewhat less
uniformly. But we notice that although the direction of changes in the
variables are maintained in this case as in Scheme I (i.e., price hike
without wage indexation), the changes in the present scheme are many
times magnified, The reason is that wages are more basic costs than
the material costs. Because of indexation, for any initial increase
in the food prices, wages in all sectors get revised at a uniform
rate, so that in all subsequent rounds after the first, the effect on
the macro~variables are almost uniform. The variations, if any, arise
due to the effects of the first round only (as evident from Tables
3.1.a and 3.1.b). To elaborate, let us take the example of coal. When
the price of coal is increased by 1 percent, food prices rise by 0.018
percent when wages are not indexed. When wages are indexed, for this
0.018 percent rise in food prices, wages in all sectors will get
revised uniformly, and hence there will be an almost uniform
escalation in the c¢costs in all sectors., In other words, once wage
indexation begins, the effects in the subsequent rounds are similar to
those originating from a wage hike. Since we assume the wage hike to
be uniform across sectors, the effects are also uniform. The reason
why the magnitudes of changes are so magnified is that once wage
indexation starts, the (cost) spiralling gets strengthened manifold,
The spiralling also takes place due to demand-pull pressures, because

the nominal disposable income of the housesholds increases with each
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wage revision,

2. The extent of changes are heightened at the sectoral levels
also, although the direction of changes remain the same more or less.
One noticeable exception is the plant and equipments sector where
output registers a fall. The explanation is similar to the case of
construction in Scheme 1 jillustrated in Figure 2. The decline in the
output of construction and plant and equipment leads to a fall iIn the
real investment (GDCF R).

How does one 3justify the increase in real income simultaneously
with a fall in the real investment? Let us first note that publie
investment is fixed in our model, so that if total investment has
fallen, it is due to a fall in the private investment. That would show
up in the form of a decline in the output of some sector(s) in this
block. We observe that the output of c¢onsumer non-durables has
declined, the reasons being the increase in the cost of raw materials
and the fall in the demand for its product due to inflation in food
prices. However, output of other final goods have gone up because
their higher demands (owing to the income effect) are matched by
higher supplies, realized via increased borrowing from the commercial
banks by the business sector. The net effect is an increase in real

income,

3. Another important fact to notice is that the government’s
budget deficit goes up with a price increase in each sector (except
electricity, becauss, given the bulk of 1its ouvtput, a 1 per cent
increase in its price generates a large revenue, and also because the

government’s own consumption of electricity is probabiy not as large
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ag other input goods)., 1t reflects that the volume of wage paid by
the government is enormous and, therefare, in the presence of
wage-protection and large self-consumption, its very purpose of

raising resources from administered price hike may turn out to be

self-defeating.

2.3 Rise tn Admninislered Prices With Protected Wages and Buffer Stock
Operations (Scheme 11D

In the two earlier schemes we noticed that the food prices are
rising, but the government is holding on to its stock of foodgrains
rather steadfastly. In this scheme, we relax this assumption and allow
the government to release foodgrains to the open market to contain the
rise In food prices when an administered price 1is raised (by 1 per
cent) and there 1is (25 per cent) wage indexation.

Before we present the results, it is important to note that we
assume the following sequence of policies in this scheme: First the
administered price is raised and wage indexation is made operationatl
as soon as the food price rises over a benchmark level®, Wage
spiralling ensues and it is seen that food price increases
monotonically due to cost-push as well as demand-pull pressures., At
some point, the government starts releasing its buffer stocks of

foodgrains to the open market. Food price starts falling, but since

e e e e e e e ——— e e Pyl

3 This benchmark level was taken to be the computed value of the

food price in the base simulation (= 185.15, See Table 2.1),
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wages are rigid downwards, they remain high. Once food prices come
down to the level where the government wants it to be, it stops
releasing stocks (In other words, the effects of food price rise are
finally eliminated, but the income effect of wage hike remains). Thus,
the level of food price after which government starts its buffer
operations and the level of food price where it stops are two crucial
points in this chain. Obviously, the longer the government takes to
intervene, the larger will be the wage spiralling. Again, the lower
the target of food price stabilization, the larger will be the
decumulation of government stocks.

We will present here the results pertaining to a situation where
the government started its stock operations after the food price
registered double digit inflation and continued till the food price
was brought down to its original level®. The results, as presented in
Tables 3.3.a and 3.3.b are striking:

1. The real income goes up by about 0.3. per cent for all
sectors uniformly. At the same time inflation is also almost as much.

The government revenue, inasmuch as it includes the proceeds of the

¢ That Is, government’s intervention started after the food price

touched the 200 mark and stopped after it went back to the original
level of 185.15. We simulated this by setting the starting price of
foodgrains to 200 and the lower bound on food price to 185.15. Once
the lower bound is fixed, the private demand for foodgrains 1is
determined. Subtracting that from the exogenously given supply of
foodgrains, the stock of foodgrains left with the government at the
new equilibrium is known. Thus, the extent of stock decumulation ang
hence additional revenue to the government are also determined. If we
wanted to say that the government intervened very early to render wage
indexation ineffective, we would have set the starting price at
185.15, the benchmark used for wage indexation.
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The ij'th entry in the table indicates the percentage change in the 1i'th price
in response to a one percent increase of the j'th administered price.
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e
SECTOR ISF-~-A ISC-F COAL PETROL POWER FERT CEMENT
[ e —
. ISF-A 1.506  0.500  0.519  0.518  0.505  0.501  0.499
), 1SC-F 0.478  1.482  0.492  0.491  0.481  0.478  0.477
. COAL 0.601  0.601  1.619  0.612  0.604  0.601  0.600
. PETROL 0.643  0.642  0.653  1.659  0.645  0.643  0.642
;. POWER 0.558  0.557  0.578  0.576  1.567  0.557  0.556
. FERT 0.480  0.479  0.490  0.489  0.482  1.485  0.479
'. CEMENT 0.433  0.433  0.442  0.442 0,435  0.433  1.437
. IR 0.270  0.270  0.272  0.272  0.271  0.270  0.270
. BIG 0.519  0.519  0.529  0.287  0.521  0.519  0.518
0.C 0.437  0.636  0.511  0.506  0.452  0.436  0.429
1.PE 0.741  0.735  0.861  0.853  0.765  0.739  0.728
2.FG 0.000  0.000  0.000  0.000  0.000  0.000  0.000
3, CNDNT 0.363  0.363  0.362  0.362  0.362  0.363  0.363
4.CD 0.035  0.035  0.036  0.036  0.035  0.035  0.035
5. SE 0.353  0.353  0.356  0.356  0.354  0.353  0.353
16.TC 0.279  0.279  0.283  0.282  0.280  0.279  0.278
17.15 0.265  0.265  0.269  0.269  0.266  0.265  0.265
18.GP1 0.333  0.332  0.346  0.345  0.335  0.332  0.331

k%Tn SCHEME III (1) Administered price is raised by 1 2.
(11)There is 25 % wage indexation w.r.t. the price of food grains.

(111)The government releases food stocks to the open market to
maintain the food price at the earlier level.
(1v)The additional revenue goes to finance the govr. deficit,



TABLE 3.3.b :
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The 1j'th entry in the table indicates the percentage change in the 1'th variable in
response to a one percent increase of the j'th administered price.

L. 1

b L L L T 2 L L L L L L

VARIABLE ISF-A ISC-F COAL PETROL POWER FERT CEMENT
l. GDPFC R C.341 0.341 0.347 0.346 0,343 0.341 0,341
2, INFLATION 0.333 0.332 0.346 0.345 0.335 0.332 0.331
4Il}31... GR R 0.251 0.222 0.249 0.262 0.332 0.239 0.225
4. GE R 0.071 0.070 0.096 0.095 0.076 0.070 0.068
5. DEFICIT -1.493 -1.201 -1.166 -1 .331 -2.292 -1.379 ~1.257
6. GDCF R 0.066 0.069 0.017 0.020 0.056 0.067 0.072
7. DY 0.377 0.377 0.382 0.382 0.378 0.377 0.376
8. WY 0.445 0.445 0.451 0.451 0.447 0.445 0.445
9.0UTPUT

i. FG 0.000 0.000 0.000 0.000 0.000 0.000 0.000

ji. CNDNT 0.473 0.473 0.480 0.480 0.475 0.473 0.472

iii., CD 0.257 0.257 0.267 0.267 0.259 0.257 0.256

iv. C -0.027 -0.023 -0.112 -0.107 -0.044 -+0262 -0.018

ve PE 0.216 0.216 0.221 0.220 0.217 0.216 0.215

vi. SE 0.159 0.159 0.163 0.063 0.160 0.159 0.159

vii. TC 0.154 0.154 0.156 0.156 0.155 0.154 0.154
viii. TS 0.428 0.428 0.434 0.434 0.429 0.428 0.427
10.ARM *# 15.319 5.030 11.589 16.717 43.880 11.298 6.501
11 .STOCK % 0.212 0.212 0.215 0.215 0.213 0.212 0.212

*#In SCHEME III (i) Administered price is raised by 1l X.
(ii)There is 25 X wage indexation w.r.t. the price of food graias.

(111)The govt. releases food stocks to the open market to maintain
the food price at the earlier level.
(1v)The additional revenue goes to finance the govt. deficit.
RXARM : Additional resource mobilised directly from the concerned sector - im crores

of rupees in current prices.
RAXSTOCK : Indicates depletion of food grains stock — in million tonnes,



sale of additional foodgrains, goes up faster than the government
expenditure resulting in a lower budgetary deficit, Even the real
investment, which decreased in the earlier schemes, registers an
increase here. The wage income also goes up.

2. At the sectoral level, the direction of shift in the supply
and demand curves for construction is maintained as in the earlier
schemes so that its price goes up but output falls (Figure 2). But
the outputs of consumer non~durables and plant and equipment, which
were going down earlier, are now rising. The increase in the output of
plant and equipment more than makes up the fall in construction so as
to result in an increase in real investment. Consumer non-durables now

behave as in Figure 3, i.e., both supply and demand curves shift

rightwards leading to a rise in price as well as output.

The behaviour of the sectoral ocutput and prices 1is easily
explained from the fact that once the price of foodgrains s
stabilized, the upward movement in other variables such as income
results in an upward shift in the demand curves. On the supply side,
the increase in credit to the private sector (which reflects the
increase in investment) autweighs the increase in the cost of inputs
and the supply curves in all the sectors except construction move
rightwards.

The price of c¢onsumer non-durables forms an important link in our
model. When nominal income increases faster than the food prices, the
demand curve for non-durables shifts to the right. This along with a
similar shift in the supply curve leads to a higher price and output.

That stimulates the demand for plant and equipment and its supply goes
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up despite the higher prices of the administered goods. The demand for
credit goes up, and once they are met given the excess supply
conditions In the credit sector, supply of other goods and services
goes Up as well. Thus the economy experiences an expansion in output
accompanied by inflation. It is important to note hsre that this
whole chain of expansion is set up only if income rises faster than
the food prices, In the earlier schemes, the chain was never
established,

) As mentioned earlier, the wage income goes up so much, despite
food prices being stabilized, because of the seguence in which the
events take place in this scheme. First, an administered price is
hiked. That leads to increased income which in turn pushes up the
demand for most of the goods including foodgrains. The prices of

these goods rise. The prices of foodgrains also rise. Now, since

wages are indexed with respect to the price of foodgrains, wages rise.

Income rises further and a chain is set up. At some point government
intervenes to break this chain - it releases its stock of foodgrains
to the open market to contain the food prices and, thence, the
wage-spiral. It does succeed in stabilizing the food prices which in

its turn fetches the additional benefits of an increase in investment,

income and so on.

As has been emphasized earlier, the timing and extent of the

. . S . .
government intervention are very important . If it intervenes very

-_—
S

Here we are not referring to actual time. This word is used to
Convey the length of the wage spiral,.
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early, say, when the food price {s about to exceed the benchmark used
for wage indexation, the wage spiral can never take off and the only
consequences will be a small rise in investment, income and prices.
For example, the real income will go up by about 0.002 per cent in
case of iron and steel ferro-alloys, casting and forging, fertilizers
and pesticides and cement, 0.007 per cent in case of coa! and
petroleum and 0.003 per cent in case of power. The iInflation wlil be
" between 0.005 per cent (cement) to 0.019 per cent (coal). If it
intervenes very late in the chain, after the food price has gone up
to, say, 270, the growth In real income may be as high as 3 per cent
and inflation, 2.9 per cent! In such a case, a 1 per cent initial

hike in the price of coal may end up with an own cost increase of &

per cent! But such a case is unlikely. The results presented above

are from an exercise where the government intervenes at some interior

point, after the food price has suffered double digit inflation®.

3.4 Rise in Administered Prices With Subsidy on Food Consumption
CScheme V2

When wages are indexed to the food price, any disturbance that
raises food price will result in a spiral with cost~-push and
depand~-pull pressures freeding each other and leading to large

inflation, although ocutput may also go up in the process 1f there is

¢ [t goes without saying that the government here has been assumed

to be slow in reacting, reflecting to some extent the tardiness in {ts
decision making processes.
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excess capacity in the gconomy. Is it possible to contain the wage
spiral by some alternative scheme other than buffer stock operation?

In this section, we examine the possible alternative of a subsidy
scheme whersby the government pays to the consumers of food a subsidy
of 0.25 percent for every 1 percent rise in the price of food (above a
certain level) on each unit of food consumed. For convenience, we will
call this a scheme of 25 percent consumption subsidy7.

It Is found that only this subsidy in the absence of wage
indexation does not make much impact on prices and output although
real income goes down somewhat. So we consider an alternative scheme
vhere there ts 25 percent consumption subsidy and 25 percenil wage
indexation with respect to the subsidized price of food, t.e., the
orice of food net of the consunplion subst',dya. The results are

presented in Tables 3.4.a and 3.4.Db.

These results differ significantly from those of Scheme Il (i.e.,
when there is wage indexation alone). It is seen that real incone,

wage income, inflation and real investment are less, whiie government

‘ This subsidy is different from the ration subsidy that arises on
account of the public distribution system. In this scheme, all
consumers get the subsidy, irrespective of their incomes. and the

subsidy is only partial in the sense only 15 percent of price inzr2ase
above a certain level is compensatad for, A ICD wercant zabsildy 13 not
foasible on accocunt of governmznt’s budget constraint. hence the
partial subsidy.

¢ We also Ekried a scheme where there was z2H percent consumption
subsidy on fuod and 25 percent wage indexation, but the latter was
with respect to the non—-subsidized price of food. When compared with
the scheme described above, the results in this case were similar but
heightened in extent. That is expected since by indexing wages to
higher (market) prices of food, the wage spirals are expanded.
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TABLE 3.4.a 2 RAISING ADMINISTERED PRICE BY 1 % — SCHEME IV-iji**

The 1j'th entry ia the table indicates the percentage change in the i'th price
in response to a one percent increase of the j'th administered price.

U et e et e e b e e e
SECTOR ISF-A ISC~F COAL PETROL POWER FERT CEMENT
e ——
1. ISF-A 1.237 0.234 0.249 0.248 0.238 0.234 0.233
2, ISC~F 0.231 1.233 0.242 0.241 0.233 0.231 0.229
3. COAL 0.389 0.389 1.403 0.399 0.391 0.389 0.388
4. PETROL 0.430 0.430 0.439 1.443 0.432 0.430 0.429
5. POWER 0.310 0.309 0.327 0.326 1.316 0.309 0.308
6. FERT 0.266 0.266 0.274 0.273 0.268 1.268 0.265
7. CEMENYT 0.231 0.230 0.238 0.237 0.232 0.231 1.232
8. IR 0.235 0.235 0.237 0.237 0.235 0.235 0.235
9. BIG 0.315 0.314 0.323 0.322 0.316 0.315 0.314
10.C 0.286 0.282 0.358 0.353 0.300 0.284 0.278
11.PE 0.019 0.014 0.128 0.121 0.042 0.018 0.007
12.FG 0.824 0.822 0.841 0.839 0.826 0.823 0.823
13 .CNDNT -0.,232 -0.231 -0.242 -0.241 ~0.234 -0.232 -0.231
14.CD 0.269 0.269 0.275 0.275 0.270 0.269 0.269
15.5E 0.132 0.132 0.132 0.132 0.132 0.132 0.132
16.TC 0.212 0.212 0.216 0.216 0.213 0.212 0.212
17.TS 0.202 0.201 0.205 0.205 0.202 0.202 0.202
19.GPI 0.125 0.125 0.136 0.136 0.128 0.125 0.124

-—__--___________________--—_-—-—--ﬂ-—-———ﬂ——

**In SCHEME IV-i1 (1) Administered price 1is raised by 1 Z.
(11)The additional revenue goes to finance the govt. deficit.

(114)There is 25 X compensation on food price rise.

({v)There
net of CcConsgne

is 25 % wage-indexation w.r.t.
subsidy.

- - e -

the price of food grains



RAISING ADMINISTERED PRICE BY 1 X — SCHEME Iv=-1i*

TABLE 3.4.b 2
i

rhe 1j'th entry in the table indicates the percentage change Iin the 1'th variable in
regponse to a one percent increage of the j'th administered price.

_-—-—-——-—-—--————-—————-——-—-—-—_——--—_—-—-—____-_—_-—-—-—-————-— -l S i v s v . - P - —

VARIABLE ISF-A ISC-F COAL PETROL  POWER FERT  CEMENT
. GDPFC R 0.028 0.028 0.029 0.029 0.028 0.028 0.028
. INFLATION  0.125 0.125 0.136 0.136 0.128 0.125 0.124
. GR R 0.052 0.023 0.047 0.061 0.133 0.041 0.027
. GE R 0.156 0.155 0.181 0.180 0.161 0.156 0.153
. DEFICIT 1.375 1.666 1.727 1.559 0.583 1.488 1.608
. GDCF R -0.047  -0.045 -0.099 -0.096 -0.058  =0.047  -0.042
. DY 0.287 0.287 0.292 0.292 0.288 04287 0.287
. WY 0.237 0.236 0.240 0.240 0.237 0.236 0.236
« OUTPUT

1. FG 0.000 0.000 0.000 0.000 0.000 0.000 0.000

{{. CNDNT =0.193 -0.193 -0.197 -=0.197 =0.194  =-0.193  -0.193
iii. CD 0.417 0.416 0.432 0.431 0.420 0.417 0.416

ive C -0.062 -0.058 -0,148 —0.143 -0.080 -0.061 -0.053

v. PE -0.038  -~0.038  =0.037 0.037 -0.038  -=0.038  -0.038

vi. SE 0.044 0.044 0.046 0.046 0,045 0.044 0.044
vii. TC 0.117 - 0.117 0.119 0.119 0.118 0.117 0.117
iii, TS 0.326 0.325 0.332 0.331 0.327 0.325 0.325
}.ARM *% 15.253  4.987 11.556 16.683 53.761 11.301 6.489

In SCHEME IV=-1i (i) Administered price is raised by 1 %
(11)The additional revenue goes to finance the govt. deficit.

(1i1)There is 25 % compensation on food price rise.
(iv)There 18 25 Z wage—indexation w.r.t. the price of food graius
net of CONsSirs subsidy.
ARM : Addit{ional resource mobilised directly from the concerned sector — in crores

rupees in current prices.



budget deficit is more In this scheme. Algo there is no pattern in the
changes in sectoral prices and output, implying that the two
indexation rules significantly differ from each other.

An important distinction between wage indexation scheme and the
consumption subsidy scheme is that wage indexation results in higher
wages and hence it has inherent cost-push tendencies. Also, it is
accompanied by positive income effects that give-rise to demand-pull
pressures, The cansumptinn. subsidy scheme, on ¢the other hand,
transfers resources from the government to the household sector so
that it may generate demand-pull pressures. But it does not push up
costs. To that extent, the c¢onsumption subsidy scheme 1is less
inflationary than the wage indexation scheme. Moreover, since it
covers only the consumption of food, its scope 13 narrower than that
of wage indexation. Taken alone, therefore, this scheme will have less
impact, in general, then the wage indexation scheme.

It is observed that both wage indexation and consumption subsidy
combineq together have less impact on ceal income, inflation and real
investment than the wage indexation scheme alone (compare Tables 3.4.a
and 3.4.b with Tables 3.2.a and 3.2.b). While a higher deficit in
this case is understandable, the lower impact on other variables is
mainly due to the fact that wages are indexed to the subsidized price
of food and hence the wage spiral is smaller. The other reasons are
that introduction of the consumption subsidy scheme significantly
alters the sectoral composition of output and prices, acting mainly
through the prices of foodgrains and consumer non-durables, both of

which play crucial roles in demand determination.
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In Scheme [I1 we found that when food prices are stabilized, the
price and output of consumer non-durables go up and national! income
goes up considerably. In the present schame the prices of foodgrains
increase faster than the nominal income and adversely affect the
output of consumer non-durables and services, and ultimately the
national income goes down. Putting these points together, 1t appears
that stabilization of the prices of mass-based essential commodities

igs essential for growth.

3.5 An Alternative Scheme of Additional Resource Allocation (Scheme VO

We pointed out earlier that the implications of raising an
administered price will vary according to the way the additional
revenue iIs spent. In all earlier schemes, we assumed that the
additional revenue mobilised (ARM) from price hikes is wused for
financing the government expenditure {(or, in other words, for reducing
the budget deficit). In the present scheme, we assume that a part of
the ARM accrues to the public sector enterprise concerned and the rest
goes to the government. The rule for distribution of the ARM between
the two is assumed to be the same as that of the value of output of
the concerned sector between material cost and value-added. The
additional revenue thus accruing to the enterprise is assumed to be
shared between wages and profits. (We do not allow investment for new
capacity creation so the capacity constraints are still operative.)

The results are quite expected. Compared to Scheme [, the deficit

reducing effect of the revenue raised is less. Again there is demand

53



TABLE 3.5.2 —=-

The 11'th entry in the table indicates the percentage change in the 1'th price
in response to a one percent increase of the j'th administered price.

SECTOR ISP-A ISC-F COAL PETROL POWER FERT CEMENT
l. ISF-A 1.016 0.009 0.029 0.023 0.023 0.010 0.006
2. ISC~F 0.017 1.008 0.026 0.019 0.025 0.010 0.006
3. COAL 0.008 0.005 1.017 0.015 0.011 0.006 0.005
4. PETROL 0.004 0.004 0.014 1.013 0.006 0.004 0.003
5. POWER 0.014% 0.009 0.030 0.026 1.020 0.010 0.007
6. FERT 0.015 0.007 0.021] 0.014 0.022 1.008 0.004
7. CEMENT 0.018 0.007 0.022 0.013 0.026 0.009 1.004
8. IR 0.007 0.003 0.008 0.004 0.010 0.003 0.001
9. BIG 0.090 0.077 0.271 0.256 0.129 0.083 0.065
10.C 0.053 0.036 0.121 0.105 0.078 0.040 0.028
11.PE 0.032 0.040 0.146 0.149 0.043 0.041 0.036
12.FG 0.086 0.030 0.081 0.035 0.132 0.037 0.015
14,CD ~-0.024 -0.010 -0.028 -0.017 0.045 0.013 0.005
15.SE 0.022 0.007 0.018 0.005 0.034 0.009 0.003
16.TC 0.026 0.009 0.024 0.010 0.039 0.011 0.004
L7.TS 0.024 0.008 0.022 0.009 0.037 0.010 0.004
18.GPX 0.019 0.009 0,027 0.018 0.029 0.010 0.006

--'_'--——---__-__ S N Ny el iy - S— - S v s e i S 2 ——— - S - —— R Sl Y i Sl s g S S S S w S S B il S A A ol il S N S

**In SCHEME V (i) Administered price is raised by 1 X.
(11)The additional revenue is shared between the government and the
concerned public enterprise,



ABLE 3.5.b ¢

he 1j'th entry in the table indicates the percentage change in the 1'th variable in
esponse to a one percent increase of the j'th administered price.

p——-————r L 1

VARIABLE ISF~A ISC~F COAL PETROL  POWER FERT  CEMENT
. GDPFC R 0.008 0.003 0.007 0.003 0.012 0.003 0.001
. INFLATION  0.019 0.009 0.027 0.018 0.029 0.010 0.006
. GR R 0.016 0.007 0.012 0.009 0.016 0.008 0.005
., GE R 0.011 0.010 0.036 0.035 0.015 0.011 0.009
. DEFICIT ~0.027 0.049 0.320 0.329 0.036 0.047 0.058
. GDCF R -0.013  -0.018 -0.066 =0.069 -0.017 -~0.019 =0.017
. DY 0.035 0.012 0.032 0.013 0.053 0.015 0.006
. WY 0.038 0.013 0.034 0.013 0.059 0.016 0.006
. OUTPUT
1. FG 0.000 0.000 0.000 0.000 0.000 0.000 0.000
ii. CNDNT -0.014 =-0.005 =-0.014 -0.006 =0,022 =0.006 -0.003
iii. CD 0.051 .019 0.054 0.028 0.077 0.023 0.010
iv. C -0.021  -0.030 -0.111  -0.116 =0.,029 ~0.031  =0.028
ve PE -0.001  ~0.001 0.000 0.001  -0.002  ~0.001 0.000
vi. SE 0.009 0.004 0.010 0.006 0.013 0.004 0.002
vii. TC 0.014 0.005 0.013 0.005 0.022 0.006 0.002
viii. TS 0.039 0.013 0.036 0.015 0.060 0.017 0.006
0.ARM ** 15.273  4.987 11.540 16.63 43.902 11.290  6.474

*In SCHEME V (1) Administered price is raised by 1 %.
(11)The additional revenue 18 shared between the government and the
concerned public enterprise.

*ARM : Additional resource mobilised directly from the concerned sector - in crores
't rupees in current prices.



ef fect coming through from the distribution of part of the revenue to

workers as wages. Consequently, there is a positive growth of income

accompanied by inflation.

2.6 Income Distribution

As mentioned earlier, the wvalue-added iIin each sector of the
economy is distributed among five income groups each in the rural and
the urban area. We assume that the distribution of population in each
income group remains unaltered. For each of the schemes discussed in
the previous section, we compute the Gini index for the rural area and
the urban area separately. Table 4 summarizes the results.

It is observed that the Gini ratios are strongly correlated to
the inflation rate, although the correlation is negative in the rural
areas and positive In the .rban areas. It is probably true that the
rural masses are not as much affected by inflatien ags are the urban
poor. That is because the degree of '‘monetisation’ is less in rural
areas, the bulk of economic activities being carried out through kind
payments. The rural population, therefore, 1is less affected by
changes in the nominal prices of goods and services. The urban
populace, on the other hand, is more vulnerabl® to inflation because
wages are only partially protected and even so, it is well-known that
they are revised only with a lagp.

ﬁ_—__——————-—____-——-—-——h

This explanation is not derived from the model. Nevertheless, it
s an interesting conjecture.
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EFFECT OF INCREASING ADMINISTERED PRICE ON INCOME DISTRIBUTION*

TABLE & 3
p————

the 1j'th entry in the table indicates the percentage change in the Gini ratio in

response to a one percent increase of the j'th administered price.

GINI RATIO  ISF-A ISC-F  COAL  PETROL  POWER FERT  CEMENT

—— S —

URAL

. SCHEME I ~ ~0.000  -0.000 -0.000 ~0.000 =0.000 =-0.000  =0.000

. SCHEME II  -0.017  =-0.017 -0.017 -0.017 -0.017  =0.017  =0.017

. SCHEME III ~0.025  =-0.025 -0.025 -0.025 -0.025  ~0.025  —=0.025

. SCHEMEIV-ii =-0.011  =0.011  =-0.012  -0.012  -0.012  =-0.011  -0.01l

RBAN
SCHEME I 0.001 0.001  0.004  0.004 0.002  0.001 0.001
SCHEME II 0.046 0.046  0.048  0.048  0.046  0.046 0.045
SCHEME III  0.063  0.062  0.065  0.065 0.063  0.063  0.062
SCHEMEIV-ii  0.036 0.036  0.038  0.038  0.036  0.036 0.035

For description of the schemes, see text (section 3) and also the tables given

rlier in this section.



3.7 Imports

The results pertaining to imports are presented in Table 5. The
import bill goes down in most cases except Scheme 11l. In Scheme III,
it goes up uniformly by about Rs.65 Crores; but the increase in the
national income is much higher, at about Rs.400 ecrores (a 0.1 per cent
increase in national income is equal to nearly Rs.120 crores). It is
important to note the high degree of correlation between imports and
the gross domestic capital formation observed in all the schemes. A
decrease in investment (which occurs due to an increase in the costs
of Inputs) leads to‘ a reduction In the derived demand for the
intermediate goods resulting finally in a contraction of the import
bill (Recall that imports are defined as the excess of demand over the

domestic production of administered goods - the latter is assumed to

be given).

4. Conclusion

The broad results that emerge from our exercises are:

When the price of any public sector product is increased,
the general price index increases, Since surplus of the public sector
increases in general, it helps to mobilise some additional resources.
However, in certain cases (like coal), increasing the administered
price results in an increase in the government deficit.

2. There is a positive relation between inflation and the
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ABLE 5 ¢ EFFECT OF INCREASING ADMINISTERED PRICE ON IMPORTS*

he 1j'th entry in the table indicates the change in imports (in rupees crores) in

esponse to a one percent increase of the j'th administered price.

A - -—-—-—-—-—-—-—---—-—--—-—--“_—-—-—- W el S A S

minl el Wl S S-S Sl Sl S

[MPORTS ISF-A ISC-F COAL PETROL POWER FERT CEMENT
» SCHEME I -0.50 -0.43 -1.61 -13.03 -0.72 -0 47 -0.37
» SCHEME I1 -75.04 -74.97 -76.14 -87.54 =75.26 -75.02 ~74.93
» SCHEME III 66.50 66.44 67.53 56.00 66.73 66.50 66.39
. SCHEMEIV-i -89.03 -88.98 -90.38 ~101.77 -89.36 ~89.08 88.93
» SCHEMEIV-ii -66.95 -66.88 -68.32 -79.68 -67.16 -66.94 -66.87
. SCHEME V 8.73 1.03 -1.08 -16.87 -0.09 bel? 0.62

- - S S S - -l N il -l U S-S S S ol S el A sl - et nl i S S S S S-Sl S S S Sl SN mial S A S bl S gl S s S e A Y N - N R el o alunl s el W gl S AN S e . VN S

* For description of the schemes,

arlier in this section.

see text (section 3) and also the tables given



growth of real income.

3. When wages are indexed with respect to food prices, the
sxteant of inflation is much higher; but the growth rate also increases
gignificantly. It is also worthnoting that the rate of growth,
inflation and other macro-variables are affected almost uniformly by
the increase in the price of any public sector product. This is due
to the fact that the iIndirect effects of wage indexation are much
stronger than the direct effects of a price rise.

4. Although there is a positive relation between inflation and
growth, the rate of growth varies significantly with the source of
inflation. For example, if price of foodgrains increases at a faster
rate than nominal income, the demand for non-durables and services
decreases. This leads to a decrease in private investment in plant
and equipment and construction. At the same time, the demand for
goods like consumer durables and synthetic textiles increases. This
has two implications : (i) the overall rate of growth iIs not very high
although it turns out to be positive and (ii) the group of people who
consume commodities like consumer durables benefit by the rise in food
price while the c¢onsumers of mass—-based manufactured goods are
affected adversely. This suggests that stabilizing food prices will
be conducive to growth as well as income distribution.

5. When the government stabilizes the prices of food grains by
depleting its stocks, growth rate increases considerably. Although
inflation is high, the supply of mass-based manufactured goods and
Private investment also increase. The success of such a measure,

however, will depend upon the volume of buffer stock available with
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the government. Our findings suggests that subsidizing food is not
only equitable, but igs also essentfal for growth.

6. When wages are iIndexed to the food prices, the timing of
government intervention in the form of releasing stocks becomes very
crucial. When the price of foodgrains rises, it stimulates a rise in
the wages in all sectors. This in turn leads to an increase in the
demand for foodgrains and, hence, a further rise in their price and a
fresh round of wage revision. For maintaining growth with a tolerable
rate of inflation, the government must intervene as scon as the rise
in the general price level reaches the tolerable limit. Any early
intervention will decrease growth while a later intervention cannot

control inflation.

7. There 1is a strong correlation between Gini ratio on one
side, and growth and inflation on the other, although for rural areas
the correlation is negative and for urban areas it is positive.

However, these results should be evaluated after attaching due
weights to the various macro~variables such as the national income,
income distribution and trade deficit. Investment forms the link
between the present and future and, therefore {ts behaviour ought to
be carefully monitored while making policy conclusions for the long

run.,
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Chapter 4
FOOD SUBSIDIES

The current account of the Indian governmant turned into =
deficit during the financial year 1979-80 and the deficit has been
growing from 0.6 percent of GDP in 1979-80 to 2.4 percent in 1935-386.
Hence resources had to be ralised in the capital account, not only to
finance the plan, but also to balance the current account. During this
period, the gubsaidles have increased from 1.4 percent of GDP to 2
percent. Among the subhgidies, food and fertilizera accounted for 75
parcent in 1985-868, while It wags 60 percent in 1980-81 and only 19
percent iIn 1970-71. Under these circumgstances, there have been
suggestiona to reduce, or at least contain, the growth of food and
fertilizer subsidies. In this chapter, we will apply the model
developed in Chapter 2 to examine the possibility as well as
desirability of reducing food zubaidles.

In many developing countries, the per capita availability of
essential goods is low and the distreibution of IiIncome ia highly
skewed. In a free market economy, coansumers with low incomes can
Purchase necessary amounts of these goods only {if the prices are low.
The supplies will increase {f the producer prices are high. In
view of this, governments aften provide subsidies to conzumers and
producers, Thisgs ts done Iin a number of ways. For example, the
government can buy at a high price from the producers and sell to
the consumers at a low price through a public distribution system

(PDS). Alternatively, the government can provide fertilizer or

lerigation at subsidized prices.
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Such policies will affect not only the production and
distribution of essential goods but also the demand and supplies of
other goods and services. When consumers spend less on essential
goods, they will have more money to spend on others. Hence there will
be a shift in the demand for other goods. At the same time the
government has to levy some taxes or borrow funds to finance the
subsidies. This in turn may shift the demand curves for goods and the
supply curve for funds. Thus the effects of any policy will be wide
spread and ought to be studied within a general equilibrium framework.
The government interventions ¢through price subsidies restrict the
flexibility of the price mechanism. Hence a non-Walrasian general
equilibrium framework will! be appropriate,

Here we use our model to study the following gquestions:

1. What are the effects of reducing the subsidies to the food
sector on important macrovariables 1like growth rate and income
distribution?

2. How do such subsidies affect production and distribution of
varigus goods and services and the government budget?

We define food subsidy in the next section and present the

simulation results iIn Section 3. Section 4 contains concluding

remarks.

. Definition of Food Subsidy

The government decides to distribute a certain amount
through the PDS at the ration price in each period. Since

Supplies of foodgrains fluctuate with weather conditions, the
9



government has to carry a buffer stock to ensure a regular supply to

the PDS. In addition, the government may have ¢to carry some
additional stocks for giving price support to the farmers. The
volume of expenditure that the government has to incur will be

determined by the difference between the procurement price and the
ration price, and also by the carrying costs. It will also depend
upon the size and the composition of the stocks.

How do we define food subsidies? A partial equilibrium
approach ig the following. In a given year, the food subsidy is the
excess of expenditure over the revenue accruing to the government

from the food sector. That is,

FS

(p -pr)Q+9Rp= (1)

Fa

o

where FS is the food subsidy, | is the market price, p 1is the
ration price (i.e., the price at which foodgrains are supplied
threrough the PDS), Q the quantity distributed through the PDS, R the
additional stocks arising out of support price operations and P, is
the support price (i.e., the price at which the government 1is
prepared to buy whatever quantity is offered to it)'. ©® is the
carrying cost of a rupee worth of stocks. This will include the cost

of storage, maintenance, interest and risk premiumz. The ration

and the support prices in this equation are exclusive of the carrying

' The first term in the r.h.s. of this equation is nothing but

SUBCD as defined in Chapter 2 above.

‘ The cost of carrying stocks was placed at rupees 23.8682 per

quintal for 1977-78 and rupees 26.51 for 1980-81 by Kahlon and George
(1985, p 233).
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costs.

Ideally the ration subsidy should be defined as the difference
petween procurement price and the ration price multiplied by the
ration quota. Note that the excess reserves, R, will be positive only
when there 1is excess supply of foodgrains in the open market with
the support price operating as a floor. Under such a situation, the
market price, Pra’ will be equal to the support price which {s also
equal to the procurement price in India’. Hence we use market price
instead of the procurement price in equation (1). Moreover, since
the stock of foodgrains at a point of time is the result of stocks
procured over a long period at different procurement prices, the
question as to what price to use for its evaluation is difficult to
answer. For simplicity, we will assume that stocks are evaluated at
their cpportunity costs, ¢that 1is, the ruling market prices. In other

words, this working capital is evaluated at replacement cost.

Ve call (1) a partial equilibrium definition because it is
specific to the focodgrains sector alone. However, as we already
pointed out, any change in the food subsidies will affect all

other sectors of the economy. Consequently, the budget constraint of
the government will be affected both on the expenditure side as well
as the revenue side. A general equilibrium definition of the food
subsidies, therefore, should concentrate on the government budget

deficit. As we shall see presently, the two definitions will differ

3
Procurement price 1is what the government pays to procure

foodgrains for its buffer stock. Theoretically it is different from

the support price. In India, however, only one price is used for both
Procurement and support operations.
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significantly.

3, Simulation Results

it may be recalled from Chapter 2 that supply of foodgrains is
assumed to be given in our model, reflecting its dependence on the
monsoon. Private demand for foodgrains is econometrically estimated as
a function of food price, income distribution as given by the share of
wages in disposable 1income and private consumption expenditure.
Government is assumed to hold some stock of foodgrains (INVTR) and
depending on the policy scenario, the stocks are fixed exogenously or
determined residually as the difference between the supply and the
private demand®. There is also a dual pricing scheme for foodgrains
modelled according to Chetty and Jha (19868). Accordingly, the demand
equation is modified by using a weighted average of the free market

price and the ration price and adding the ration subsidy to the

disposable income".

In our simulation exercises, we will examine the following six

schemes:

¢ INVTR = Buffer stock + Excess reserves (R), In India, the buffer

stock is fixed (at 10 million tonnes) according to the recommendation
of a Technical Group on Buffer Stock Policy (Economic Survey
(1986-87)). In our simulations, when support operation is not on,
excess reserve R 1igs zero and I[INVTR = Buffer stock, which 1is
exogenously fixed. When support operations are on, market price is
equal to the support price and R becomes endogenous. INVTR is then
endogenously determined as supply minus private demand.

S . :
The weight used for averaging the two prices was assumed to be

0.5, One interpretation of this weight is that it is the proportion of
population which avails PDS facilities. There can be

other
interpretations too (Jha 1986).
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Scheme 1 The ration price is increased by 10 percent.

scheme Il : The ration quota increased by 1 million tonne.

scheme IIl1: Scheme I and Scheme !l combined.

Scheme IV : Scheme Il] with a 1 percent increase in the price of
fertilizer.

Scheme V¢ Scheme |l with a 1 percent increase in the price of
fertilizer.

Scheme VI : The price of fertilizer is increased by 1 per cent; there
is 25 percent wage indexation with respect to

food prices and R 1is decreased by selling in the open

market.

[t 1is important to note that whenever the ration quota, Q, is
increased, the required foodgrains are taken from the existing stacks.
In other words, when Q is increased by 1 million tonne, R decreases by
ithe same magnituds. Notice from equation (1) that this switch from

R to Q will lead to a reduction in food subsidy as long as (ppa— pr)

is less than &p .

Any of the above measures would bring about a reduction (if any)

in food subsidy in three ways:

(i) 1t may generate some additional revenue, RR, from the PDS

because of changes in ration quota or ration price.

(ii) It may generate some additional revenue, RS, from the

reduction in excess reserves or support price.

(iii) There may be some additional revenue, RF, generated by any

other measure such as, say, & 1 percent hike in the price of

fertilizer.



Thus.

Reduction in food subsidy = RR + RS + RF (2)
where
RR = @' p. - Q% pd
RS = & (R® pl - R' ph)
RF = FErT . Prerr ¥ 0.01
CERT denotes the demand for, and Pepnt the price of, fertilizer,

Superscript O and 1 respectively refer to the initial and the new

values of the variables.

The effects of each of these six schemes are studied under two

situations:

I. When the market, price is stabilized by fixing a support price

equal to the former.

II. When the support price is 20 percent lower than the current

market price.

Government’s support operations are simulated by fixing the lower

bound on the price of food to be equal to the support price. That puts

an upper bound on the private demand for foodgrains, given the income

and income distribution. The difference between supply and private

demand then determines the stocks with the government (INVTR). Changes

in stocks relative to the base simulation (of Chapter 2) reflect
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changes in excess reserves®.

situation I : When Support Prices Are High

In this section we examine the various schemes for reducing food
subsidy when the minimum support prices are as high as the
corresponding base period market prices. In other words, the market

prices are stabilized by the government through buying and selling of

stocks at appropriate junctures. The results are presented in Tables

{1 and 2. It is evident from Table 1 that:

1. Food subsidy is going up instead of down  under all

schemes except Scheme Vi, and this perverse result is more
pronounced in all the cases involving the 10 per cent iIncrease in

ration price(i.e., Schemes 1, [l}! and 1V), while they are somewhat

subdued in cases involving a 1 million tonne increase in ration quota

(Schemes Il and V).

2. Reduction iIn government deficit is significantly different

W

¢ In contrast to our specification, Narayana et al. (1987)

endogenise the quantity of foodgrains procured (which in their model
is also equal to the quantity distributed) by using estimated
equations where the arguments are availability of foodgrains over the
previous two years and the consumption level of the urban populatian.
They also fix the support price and equilibrate the food market by
adjusting trade quotas.
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TABLE 1

REDUCING FOOD SUBSIDY WHEN PROCUREMENT PRICES ARE HIGH: MACRO-VARIABLES

- Y

e S e " S S ——— A ———
Variable Scheme Schene Schewme Schempe Scheme Schene
1 IX 11X 1V v VI
e w4 e AN A W ey s A~ -l A A S - D ————————
| Redn. in Food Subsidy =317.28 = 90,56 «402.85 -391.35 - 79.08 22.08
in Res. Crores{i+ii+iii)
i. RR# 93.13 62.49 161.87 161.87 62.49 0.00
ii. RS# -=410.41 -153.05 ~564.72 -=564.54 -152 .84 10.80
iii. RF# 0.00 0.00 0.00 11.32 11.27 11.28
2.Rednn. in Deficit =407 .02 -180.59 -583.39 -575.31 -172 .61 20.24
in Rs. Crores
3-Redn- 1[1 FGOd StOCk.S -21591 0-034 -2-565 -2-564 0-035 0!068
in Million Tonnes
4.Change in GDPFC# (X) -2.485 0.037 -2.457 -2.456 0.039 0.110
S.Inflation (%) -] .375 0.017 -].362 -] .356 0.023 0.109
6.Change in Gini Coeffi- 0.063 -0.000 0.063 0.063 -0.000 ~-0.008
cient = Rural (X)
7.Change in Gini Coeffi- -0.152 0.003 -0.149 -(0.148 0.005 0.021

cient = Urban (%)

oy L e o A, 2y L - L F 0 1 1 v K ¢ I _°F ¥ ¥ £ [ L B L L Ll Ll L 4 L L L L L 2 L L s L L L L

# RR : Additional revenue that accrues from the ration shops.
RS : Additional revenue accruing from the rolease of stocks in the open market.
RF : Additional revenue accruing from the hike in fertilizer price.
GDPFC : Gross domestic product at factor ¢nst at constant prices.



TABLE 2

REDUCING FOOD SUBSIDY WHEN PROCUREMENT PRICES ARE HIGH: SECTORAL OUTPUT

Output Scheme Scheme Scheme Scheme Scheme
I 11 III IV Vv
1. Foodgrains 0.000 0.000 0.000 0.000 0.000
2. Consumer non=- -5.284 0.052 =5.245 -5.243 0.055
durables
3. Consumer 1.423 0.020 1.438 1.442 0.024
durables
5, Construction =0.477 0.011 ~-0.468 -0.506 -().027
5- Plant and -’1 -935 0-020 _1 1970 -1 1968 0-022
equipment
6. Services 0,777 0.008 -0.772 -0.770 0.010
7- Cotton textiles -0-323 0-017 -0-309 -0-309 0:018
8. Synthetic -0.895 0.048 -0.858 -0.856 0.050

textiles

Scheme

V1

0.000

0.152

0.085

0.069

0.052
0.049

0,137

N S S i 2 Ay S Sy - SR S - iy A Sy A - S - -l S - A -l Salnenl s e Al S S SR i A - TN A - e w-aniak wiliel BN S - S - S S e S




¢trom the reduotion in food suhnidy’.

3, WUhendver the ration price is hiked, the food stocks, instead
of falling, are inoreasing. Reduotion in stocks is achieved,
slthough to a such lesser sxtent than what wvas desired, by
distributing through the PDS. Qpen market siales of foodgrains s
possible only in Scohese Vi.

4. The moveasnt of real! national income (real GDPFC) is
steikingly similar to the reduotion of food stocks. In other words,
holding up stocks affectis national incose adversely!

5. There is a strong correlation between growth and inflation.

8: The (income inequality (as gilven by the Gini ratios) {n
rural areas {8 negatively correlated to growth  and inflation, For
urban aress aiso thers is a correlation between Gindi ratio and
grouwth and inflation, but 1t is positive.

The first of the above results is interesting, especially {n the
aontext of the Indian government's ourrent polioy eof following
up svery hike in procurement prices (which are also the support prices
in the case of cereals) with an upward revision in the ration prices
of foodgrains. Here se consistently observe that a rise in the ration
price §{s not only counter-productive 28 & tool for reducing food
subsidy, it also haspers growth of national] income.

The rationale behind such & policy probably Ilies in the

T e e R P e e

’ For the results presented here, we have uvsed 9 & |, |f we use a

different value for 8, the reduction in food subsidies and that in the
budget deficit will be different. The other variables will] not be
affected. I1f we use 6 = .3, for example, (n Scheme [l in S{tuation
|, the reduction in food subsidies will be 16.58 crores of rupees, and
the reduction In the budget deficit will be -73.46 crores of rupees
(see Table 1, items 1 and 2). Note that even the direction of change
of the food subsidies iIs different from that of the budget deficit for
this value of 6.



preoccupation of the policy makers with the first round effects.
A hike in the ration price of foodgrains will immediately result in
an increased revenue from the sales through the PDS. This is
reflected in Table 1 as what we call RR. But it is important to
observe here that food subsidy is not only for the consumers, it 1is
also for the producers. We observe from ¢the table that RS - which
reflects the reduction in subsidy to the producers -~ is negative,
implying that the subsidy on this account actually goes up,
and it goes up much more than the decrease in the subsidy on the
szongumers’ account. The net effect is an increase in the overall
food subsidy.

Why does the subsidy to the producers increase? An increase in
the ration price of fococdgrains leads to a decrease in the
consumer’s disposable iIncome. The household demand for foodgrains is
affected adversely causing the free market price of foodgrains to
decrease. When the minimum support price is high, the free market
price may reach this floor. Given its policy of support prices, the
government will then buy more foodgrains in the open market, thus
incurring extra expenditures that will add to the food subsidy. In
Scheme I, it can be observed that the government has to buy
2.581 million tonnes of additional grains for support price
operations. It is easy to see that the higher the level of the
support prices, the greater will be the subsidy on the producer’s
account. It will be more so0o when there is an increase in the ration

pPrices.

It is c¢lear from above that the success of a policy

initiative to reduce food subsidy crucially depends upon how, and how
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quch, the demand for foodgrains i{s affected. That is precisely
what 1is observed from the results of Schemes I, V and VI. Under
gschemes Il and V, the quantity supplied through ration shops, Q, is
increased by 1 million tonne. The ration price is unaltered. £
the overall demand for foodgrains remains unchanged, that would
imply @ fall in the free market demand by & million tonne, and the
government has to buy this amount in accordance with its support
price policy. However, an increase in Q@ will lead to an increase in
the household disposable income and, therefore, to an increase
in the overall demand for foodgrains. If this increase in the
overall demand is equal to 1 million tonne, the food stocks will go
down by the same amount and the food subsidy, overall, will
decrease. 1f, on the other hand, the increase in the overall demand
(say &) is less than 1 million ¢tonne - it must be due to a fall in
the free market demand (by 1 - &) - it is difficult to say a priori
how the food subsidy will change. In Schemes ] and V we observe
that the net effect is8 an increase in the total! subsidy. In Scheme
Il the government gets additional revenue aof 62.49 crores of rupees
by selling 1 million tonne of foodgrains in the ration shops; but
spends 153. 05 crores of rupees for buying (1 - 0.034) million
tonnes at the support prices, for imparting price support to the
farmers.

The results from Scheme VI stand out from the rest. This isthe
only scheme under which food subsidy is actually reduced. Notice also
that even the food stocks are reduced (by 0.068 million tonnes), and
that too through open market sales. The explanations are not far to

seek: When the price of fertilizer is increased by 1 percent, there is
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a cost-push inflation in all sectors of the economy including the
foodgrains. Since wages are indexed to the rise in food prices, there
is an all round increase in money wages. The disposable income of the
household in nominal terms goes up leading to an increase in the
demand for goods and services including foodgrainsa. The government is
thus able to sell some additional quantity of foodgrains in the open
market. The results of this scheme underscore the point that the
demand for foodgrains must be stimulated for a reduction in the food
subsidy.

From Table 2, it can be seen that the sectoral composition of
output and prices are significantly altered in each of the schemes.
As a result the composition of government expenditure and revenue
has c¢hanged considerably. Given that, the discrepancy between the
reduction in food subsidy and the reduction in the budget
deficit is easily explained. But that raises an important
question: What s a good measure of a reduction in food subsidy?
If the government's objective is to mobilise rescurces by changing
its food policies, its focus ought to be on the budget deficit rather
than the sectoral surplus or deficit.

As regards national 1income, we notice that it 1is affected
adversely whenever ration price is increased, but favourably when
ration quantity 1{is increased. As we noted earlier, the food subsidy

to the consumers and hence their disposable income is affected

adversely in the first case and favourably in the second case. A

e ——— P

) : i : ..
See also the previous chapter on implications of administered

Price hike.
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jecr2ase in disposable income sets off daflationary pressures and
gltimately reésults in a decrease in the real national income. An
increase thereof, however, induces inflationary tendencies to which
the output of the sectors having excess capacity respond favourably.
it can be seen from Table 2, for example, that under Scheme II, the
outputs of all sectors (except foodgrains) go up, leading to an
increase in national income. Increase in national income in Scheme VI
is obvious. But, unlike Scheme 1[I, gutputs of all sectors do not
increase in Schemes V and Vi. The output of construction (and hence
the investment in the economy) decreases in these schemes owing
mainly to the increase in the prices of basic and intermediate
goods., The latter increase as a result of the hike in the price of
fertilizer. But the increase in the output of other sectors outweigh
the decline in the output of the construction sector so that there is
an increase in the national income ultimately.

Inasmuch as growth of national income is a result of demand pull
pressures, it ought to be related to inflation in a positive fashion.

The results on income distribution are similar to those in the

previous chapter (section 4).

Situation II : When Support Prices Are lLow

In this sectiom we study six {dentical schemes in a situation
where the minimum support prices of foodgrains are about 20 percent
lower than the prevailing market prices. In other words, here we allow
the market prices to decrease to the extent of 20 percent of their

base level before the government starts its support operations. The
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esults are given in Table 3.

Notice that there is a positive reduction in food subsidy in all
the schemes. This is to be expected since the government is able to
ceduce its food stocks by the desired amount. The budget deficit
decreases more than the food subsidy. The market price of foodgrains
.ls0 decreases,

It is interesting to note that output of all sectors except
consumer durables are affected favourably by a fall in the food
prices. The growth of national income, compared to situation I, is
higher im all the schemes. Thus, our results suggest that stepping
up the food subsidies to keep the consumer’s price of food low will
stimulate growth. These results also lend support to the findings of
nany studies In the past which emphasized the importance of
foodgrains in a developir}g economy (Krishnan (1964), Patnaik
(1972), Janvry and Subbarao (1988), Narayana et al. (1987)).

A point that needs to be explained is the direct relation

between prices of foodgrains and the demand for consumer
durables. Inflation certainly benefits some group. When food
prices rise, the group which demands mass consumption goods 1like
textiles and other consumer non-durables is affected. Hence the

§roup consuming durables appears to benefit from the increase in food
Prices. The converse also holds true. The demand for consumer
durables in our model is a function of the ratio of household
CoOnsumption expenditure and the price of consumer non-durables (and,
°f course, 1its own price). The price of consumer non-durables
Increases faster than the expenditure when food prices decrease

0 that the demand for the durables tends to go down. The supply
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TABLE 3

REDUCING FOOD SUBSIDY WHER PROCUREMENT PRICES ARE LOW: MACRO-VARIABLES

Variable

Scheme Schene
1 11
Redn. in Food Subsidy 93.13 62.49
in Rs. Crores(i+ii+iii)
i. RR# 93.13 62.49
1i. RS# 0.00 0.00
iii. RF# 0.00 0.00
Redn. in Deficit 252 .87 77.17
in Rs. Crores
Redn. in Food Stocks 0.000 1.000
in Million Tonnes
Change in GDPFC# (%) 0.778 1.348
Inflation (%) 0.351 0.728
Cchange in Gini Coeffi- =0.032 -0.034
~fent - Rural (2)
hange in Gini Coeffi- 0.038 0.082
rient = Urban (%)
change in the Price ~10.034 -3.668

>f Food Grains (%)

RR ¢
RS :
RF :

Scheme Scheme
I11 IV
161.88 173.05
161.88 161.87
0.00 0.00
0.00 11.18
340,57 348.01
1.000 1.000
2.059 2.060
1.054 1.059
-0.062 ~0.062
0.117 0.118

Additional revenue that accrues from the ration shops.

Additional revenue accruing from the release of stocks in the open market.
Additional revenue accruing from the hike in fertilizer price.

GDPFC : Gross domestic product at factor cost at constant prices.

Schene Scheme
vV Vi
73.73 164.08
62.49 0.00
0.00 152 .83
11.24 11.25
84.71 259 .84
1.000 1.000
1.349 1.375
0.733 0.79%
-}.034 -0.041
0.083 0.09¢
-3.662 -3,523

i e L L L ——




curve for the durables cremains ralatively stable whereas the demand
curve shifts down. The new equilibrium is obtained at a point where
both the price and the output of consumer durables are lower than
the original point. Whenever the price of consumer non-durables
goes up faster than the disposable income, the households would
curtail the demand for durables rather than reduce thelir
cansumption of non-durables. Thus, the preferences of consumers
and the possible change 1in income distribution due to the fall in

food prices explain the decline in the output of consumer durables.

4. Conclusion

It Is clear from our results that for analysing such important
policies as food subsidies, it 1is desirable to have ageneral
equilibrium framework. Policy conclusions derived from a partial
equilibrium framework may be misleading.

In many studies in the past, arguments in favour of food
subsidies have been based on considerations of equity. It 1s also
argued that such interventions may affect efficiency and growth. But
our anlysis demonstrates that food subsidies are desirable not only
for equity, but also for promoting growth.

Between the two situations examined above, Situation | seems to
be a more meaningful reflection of the current Indian economy than
Situation [l. The piling up of stocks over and above the needs of the

PDS and ?’buffer’ requirements 1Is an indication of demand constrained

conditions, and is difficult to explain unless the floor on the market
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prices ls npel“ativegﬁ In other words, in the prevailing conditions,
the market price being close to the support price is econamically more
meaningful.

One weakness of this study i{s that in the absence of a supply
function for foodgrains, our exercises ignore the effect of different
policies on the production of foodgrains. We attempted to estimate a
supply functlion for foodgralna using flexible functiconal forms and
specifications., But we did not succeed in obtaining meaningful
coefficients., However, most of our results are reinforced when supply
functiong (disaggregated cropwlsge) are iIntroduced (see Srinivasan
(1987)). It is likely, therefore, that our results will remain
ynaffected when the supply of foodgrains is endoegenised.

Given the government®s objective to malintain, {f not increase,
the foaod supply, food subsidy can be reduced only by an i{ncrease in
the demand for foodgrains. To quote from the Economiec Survey 1986-87
(Gavernment of Indial): "The fact that our food - stocks are well in
excess of desired levels for buffer stacking and food security In a
bad mongoon year - and that too, following two below nocrmal monsoons -
guggests that a good monsoon could exacerbate the economic and
financial costs of high food stocks, unliegss measures are vigorously

pursued to step up utilization of food iIn antlipoverty programmes®™,

The point i3 well taken,.

® Many studlies recongnize that food production in India has

expanded reasonably rapidly (at about 3 percent per annum) In recent
vyears, but growth of effective demand for food has been slow (Mellor
(1988, p 60)). Although 1887-88 was a drought year for India, the
preceding two years were demand constrained years, going by the
statistics on food stocks in the government godowns. This {s also
reflacted in the quotation from the Econamic Survey presented In the
concluding paragraph below.
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Chapter S
A PLANNING MODEL

Although the assumption that capital sgstock i3 glven and sector
specific because of underdeveloped capital markets is commonplace in
the CGE titerature pertaining to developing countries (e.g., Dervig et
al. (1982), MecMahon (1988)), one could argue that this {s primarily a
short-term phenomenon. [If the discrepancies In the sectoral return to
caplital were wide enough and persistent, the barriera to mobility
could be overcome {(Davarajan and Offerdal (1089)), Even in the pubklie
gector which does not operate on profit motives, secltors with
persistent axcess demand would attract investment., Although capital
mohi{lity would not be perfect as in industrialized countries (Johansen
(1974), Dixon et al. (1977), or Shoven and Whalley (1i984)), a certaln
degree of mobility can be expected.

The CGE model we discussed tn Chapter 2 aszsumed that capital
3tock In the public sector was given and sector specific and was being
fully wutilized so that the output of administered goods were
axogenoualy given., It was also implicitly assumed that the private
sector had enough excess capacity to make supplies respond to price
signals in the same perlod {tself. But at the same time capital
formation in construction and plant and equipment was determined
endagenougly and seemingly did not play any role in the simulation
exercises of Chapters 3 and 4.

In this chapter, we have ¢tried to explicitly 1iink up the

investment and outputs and use the resultant dynamlc model for a few
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mnedium-term policy simulations®. We call the dynamic version a
planning maodel.

We start by closing the investment output link through the use of
incremental capital-output ratios, assuming a simplistic lag structure
of one period between investment and output. Thus the next section is
devoted to the description of the dynamic model. In Section 3 we
present a few simulation results and conclude with the discussion of a

maximal scheme (policy package).

2. The Dynamic Model

In the beginning (periog 0), the model is essentially the same as
the static version described in Chapter 2. The values of exogenous
variables such as public investment, supply of foodgrains and tax
coefficients etc. are given in ﬁhis period, but are assumed toc grow at
exogenocusly given rates (computed from observed data) from period to
period. The supplies of administered goods are also given in period O;
but they are endogenised from period 1 onwards by linking them to the
investment in the economy. The concept of equilibrium and adjustment

mechanism etc. remain unchanged.

1
Recall that the simulations reported in earlier chapters were

carried out wusing observed values of exogenous variables and
coefficients (like public investment, supply of foodgrains and
administered goods , tax coefficients etec.) corresponding to the year
1880-81. In the context of the present chapter, those results could be
interpreted as short-term results.
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2.1 Investment-Output Link

We assume that there 1is a one period lag in production in all

sectors of the economyz.‘The relation between investment and ocutput is

specified as follows:

Vo, = VO + ISl 2 A f = 1,00.0.,17 (1)
b Wi=-1) ICURt
where VGH is value of output of sector {1 In period ¢, Im_” {s the

investment in in period t-1 and ICDRt is the incremental

capital-output ratio. The ICORs are assumed to remain constant over

the simulation perinda.

Equation (1) would imply that investment in the non-administered

and administered blocks in period t, denoted by FININVL and ADHINV'_

¢ This lag structure is highly simplistic. Even then it is a weaker

assumption than that of instantaneous production used in most of the
existing CGE models (e.g., Shoven and Whalley (1984), McMahon (1389)),
Narayana et al. (1987) also assume a lag of one period. Longer lags or

sector specific laygs could not be incorporated due ta computer
iimitations.

3 The Investment-output link here is somewhat similar to that of

the Sixth Five Year Plan of India. In fact, th2 {CORs are taken fromn
the Technical Note to the Sixth Plan (Government of India (1981, Table
Al.4)). These ratios were estimated by regressing gross investment at
market prices on GDP at factor cost without any lags. Since we are
Using value of output rather than value added in equation (1),
Corrections were ‘made by multiplying the {COR by the value added
coefficient of the concerned sector.
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: 4
respectively, are :

a
FININ = -
V- rzlm‘mf [VDR vof{t—n] (2)
o ¥
ADMINV = nzilu{t-“ :-Z..ICUR“ [vom-vum_ﬂ] (3)

where lmt-n is the investment going into a’th administered sector

in period t-1.

Also, the two must add up to the total investment in the economy

(GDCF), i.e.,

GDCF = ADMINV + FININV (4)
{t— (L—-1) {L=1)
where GDCFﬂ_ﬂ= Sc{t-l}( . ) Pyt apa{t-—i.}( .) ppe{t_“ (see equation

(5) of Chapter 2).

Since all the variables relating to period t-1 are known in
period t, the investment going into administered sectors would be
determined as soon as the value of output of non~administered goods in
period t is known (equations (2) and (4)), The value of output of

administered goods in period t can be determined from equation (3),

provided the allocation of investment to each of these sectors in

‘ Since supply and demand for the non-administered sectors are

2conometrically estimated, a question arises whether these equations
zan be treated as short run (period-to-period) eguations which is
implied by the use of ICORs here. We assume these equations to
~epresent a parcrticular year by using values of the exog=2nous variables
sbserved in that year (e.g., our base simulation corresponds to
.380-81). Note that 1980-B1 is the terminal year of the sample period
ised for estimation of equations. Our simulations in this chapter will
e concerned with periods after that, by wusing exogenously given
wnnual growth rates for the exogenous variables (computed from actual
tata), In that sense, we will be doing a forecast for each year of the
lost-sample period for five years.
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period t-1 is known.

We assume that the investment allocation rule in the administered
sectors is designed to meet the final demand in the non-administered
sectors in the next periods. Since the final demand for administered
goods is small, the presumption is that it is not important to take it
into account while allocating investment in the present period. (This
implies that any mismatch between supply and demand for final

consumption purposes has to be met through imports.) According to this

rule,
[ = o ADMINV (5)
alt-~1> alt—1> ait—-1)
DDM
uz“_n = ~=5p — (6)
L 8 at
where denotes the the share of ADMINV to be allocated ¢to
aft—41) ast-1)

a’th administered sector in period t-1 and DDm the derived demand

obtained as follows:

> This rule is similar to the one 1implicit iIin the consistency

framework adopted in Indian plans (Government of India (1981)).
Obviously there is flexibility in choosing such a rule. For example,
in another version of the present model (Pradhan et al. (forthcoming))
the following rule was assumed: (i) Public sector production is
characterized by a one period lag, whilile private production was
instantaneous; and (ii) all public investment was allocated in the
administered sectors according to the pattern of excess demand in
these sectors in the current period, while private investment was in
the final and part of the capital goods sector, responding implicitly
to price signals. In contrast, in Narayana et al. (1987), total
investment is split between agriculture and non-agriculture according
to the relative terms of trade.
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DDt== (I - A) [% (7)
where DDt is a 17x1 vector of derived demand for «all goods, I s 17x17
identity matrix, A the 17x17 input output coefficlients matrix and Dt
ig the 17x1 vector of final demand. Note that the ficrst 8 elements of
Dt correspond to the final demand of non-administered goods and the
rest 9 elements corcesponding to administered gqouds are zero.

Therefore, the last 9 elements of DDL correspond to the derived demand

for administered goods, qu} used in equatlion (6) above.

2.2 A Modi fied Demand Function for Fonodgrains

The model described in Chapter 2 13 based on an aggregate demand
function for foodzrains. In the dynamic verzion of the model, we have
replaced this equation by Income group speclfic demand functions talen
from Srintvasan (1987). There are ten food demand functions
corresponding to the ten income groups (five each in urban and rural
areas) aof the model. Each equation {2 calibrated as a function of own
price and disposable income of the concerned 1income group using

elasticities estimated by Murty and Radhakrishna (138",

2.3 Sclution of the Model

In perfiod O, the solution procedure remains the same as described

in Chapter 2. Given the values of exogenous variables, we start with

The price and income elasticities are as follows:

Rural Urbosn
Income
BrouLps H 2 3 4 5 8 7 5 3 0
Price -.92 =-.78 ~-.5%5 -.21 -~.33 -.89 -.?3 -.36 -.156 -.18
{neama .97 .20 Y ars .44 . 32 .36 .75 e .14 .15
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some arbitrary prices of final and capital goods. Administered prices

are computed using cost equations. Investment and incomes are computed

using estimated equations of final and capital goods, and exogenously

given supplies of intermediate goods. Income distribution is computed

using a value added coefficients matrix. Demand for non-administered

goods are computed using estimated equations and that for administered

goods using input output coefficients. Demand and supplies are now

confronted and the arbitrarily chosen starting prices are revised for

equilibrating the non-administered markets, whereas {{mports are

resorted to for equilibrating the administered block. Credit market is
cleared through quantity adjustment, and if need be, through rationing
of bank credit to the private sector.

Once investment {s linked to output of the next period, the
computation of solution becomes complicated. Traders’' expectations
will have to be specified for computing the allocation of investment.
Even If one assumes perfect foresight on the part of traders, 1income
generation in the current period will be affected by the investment
pattern which, in turn, witll be determined by demand patternmn in the
next period. The endogenous variables in 2ach period, therefore, will
become {nextricably interlinked and it will be necessary to solve the
model simultaneously for all future periods.

To simplify computations, we make two simplifying assumptions.
(i) The investors have perfect foresight so that their expected demand
pattern is fully realized in the next period. (ii) Since we do not

have a capital coefficients matrix, the investment by destination is

implicitly captured by the estimated equations for construction and
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plant and equipment. We assume that the income generated in the

current period by all investments in the economy are reflected in the
value added from construction and plant and equipment (obtained by
multiplying value added coefficients to the value of output).

The second assumption is very strong, because it implies that
different investment allocation rules do not generate different
incomes Iin the current period. In other words, the solution of the
model in the current period becomes independent of the next period.

In period 1, the exogenous variables are revised using assumed
growth rates. Starting with arbitrary prices (and also incomes), we
determine the demand for and supply of non-administered goods and then
the derived demand for administered goods. Total investment and its
distribution between non-administeraed and administered sectors are
then obtained using equations (2) and (4). The derived demands are
used for computing the weights according to which investment (ADMINV)
would have been allocated in the last period in different administered
sectors (equations (8), (6) and (7)). The value of output of
administered goods in period 1 are now determined using equation (3).
By now values of output in all sectors are known. Using value added
coefficients, national income and income distribution are computed.
These wvalues (of income and income distribution) may not match the
Ones assumed in the beginning. So we iterate on them (as well as
Prices) till a fixed point is found. The same procedure is repeatead
for all subsequent periods.

In all sfimulations, we solve the model for five periods. For

Convenience, we call each simulation a ‘plan’.
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3. Some Applications of the Model

In this section we apply the dynamic model to examine a few
policy questions such as the implications of stepping up public
investment, the effects of raising administered prices and {interest
rate, the problem of taxation vs. licensing and so on. While
evaluating simulation results, we will generally compare real national
income, Iinflation, income distribution and trade deficit across
different schemes. We noticed that the Gini ratio, which is computed
in our model from five income groups sach in rural and urban areas. is
not very sensitive to small changes in policy instruments. Far
inferences regarding income distribution, therefore, we will use some
broad indicators such as the share of wages in disposable income,
peice and avalilability of mass consumption goods. (foodgrains, cotton
textiles and consumer non-durables) as compared to that of luxury
guods (synthetic textiles and consumer durables). Sometimes, however,
it may become difficult to interpret results unequivocally {(when, for
example, national income and trade deficit are both higher in one
simulation than in another).

Unless otherwise stated, we will retain the various rates (e.g.
tax rates) used in the static model and assume that they remain
invariant over the simulation period. The growth rates assumed for
exogenous variables are presented in Table 2. These rates are

computed from actual data over the period 1880-81 to 1985-88, Since
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TABLE 2 : COMPOUND GROWTH RATES FOR EXOGENOUS VARIABLES
USED IN THE PLANNING MODEL

Variable growth rate(2) Variable Growth rate(?)

GCE - 9.73 Poss 5.35
GE oo 70 700 - 3.77
R, 70 7.00 Moo 3.90
INFR., 2.60 RTNP 5.06
INVTR 9449 RINQ 3.15
PBI.,, 14,00 S pe 3.04

A S S - S sl s el S T Sl S ey Sl S S S s s Sl R iy S S-S el e A S el A YR Sl i el W enf S e S wAe wanl

TABLE 3 : INCREMENTAL CAPITAL~OUTPUT RATIOS (ICOR) USED
IN THE PLANNING MODEL

- ol S S Sk S S Pl R Sl i oull aliee wppl e gl S S Wl Sy SN S sl il SN S S anll SUE W S sl S o i ol i e el e S el S Sl S s A S S S ol A S N S

SECTOR(S) LICOR*
FG, IR 3.7102
CNDNT, CD, PE, TC, TS, ISF-A, ISC-F, 5.1602
FERT & CEMENT

C 0.9338
SE 8.2887
COAL, PETROL 4.6664
POWER 25.3028
BIG 4.1772

A A S U e el Sul SN S S AN Sl S-S i P eyl i S el S S s Sy Sl s S Ju il e A e Sl S Sl Sngl) Sy onlh vl Sy D Gl ey oI A Ay GuiD Al A Sl N Sal A el deul veuly anl Senly A S el Sy SR

Source : Technical Note to the Sixth Plan, Table Al.4

* Since our sector classification and those given iIn the
Technical Note do not always match, we make some assumptions such
as that FG and IR have the same ICOR as 'Agriculture' and so on.



the five periods of our simulations more or less coincide with the
gixth Five Year Plan of India (1980-85), we will use certain data that
were used therein. The incremental capital-output ratios in
particular have been taken from Table A1.4 of the Technical Note to
the Sixth Plan (Government of India (1981)). They are presented here

in Table 3. The important results of the simulations are summarized in

Tables 4.2 and 4.b (to be together referred to as Table 4).

2.1 The Base Sitmulation

Asgsuming status quo (i.e., no change in policy), the model could
not run beyond the third period because first the price of cotton
textiles (TC), next the price of synthetic textiles (TS) and then that
of services (SE) hit the upper bounds, implying tremendous growth in

damand. In the next few runs, we tried to accelerate the supply of

cotton textiles by giving price subsidy to the prnducersd‘ At 30 per

cent subsidy (as opposed to 5 per cent tax in the status quo) the
supply of cotton textiles increased sufficiently to match the demand
and the prices were well within the bounds. The prices of synthetics
and services also behaved well. The results of this scheme are
summarized in Table 4 as Scheme 2. It is interesting to note the

closeness of these growth rates with the observed growth rates: the

S Price subsidy is incorporated in the model by modifying the price

term in the supply egquation of cotton textiles. I[If price was p
earlier, it is now written as p(l+s) where s is the rate of subsidy.
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TABLE 4.a : EFFECTS OF SOME ECONOMIC POLICIES ON MACRO-VARIABLES

(Compound rate of growth over five years)

P -“_--—--—---— e L L T - P p—— ----__----._----------—_

SCHEME#* GDPMP R GPI GDCF R M3 IMPORTS
(R8s crores)
el - ur - o - S, D R S S S S S N Sy S S WSS SAED A Y el A St i S S e ——————— Y W T P T Y
1. Base 5.16 9.4 8.6 18.4 20900
2. Base, PBI R 5X 4.6 8.6 5.6 15.5 21628
3. Base, WI 10% 6.18 12.05 8.5 20.6 23941
Administered Price Policz
4. Adm. Pr. SZ 3178 7'2£F 7-3 17-15 26482
5. Adm, Pr. 5Z, WI 10X 3.93 7.78 7.3 17 .69 25421
Interest Rate Policy
6. SNWY 5% 5.61 10.26 8.9 19.00 20751
7. SNWY 5%, -——>GR 5.15 9.46 8.6 18.48 20401
Licensing
3. Base, Wl 1075, 6-17 12.51 8.9 20-96 15609
Liec. CD,TS
9. Adm. Pr. 5%, 6.15 12.51 8.9 20.99 15598
Lic. CD,TS
Thxation.gg_Licensing
10.SNWY 54, Lic. CD,TS 5.63 10.71 9.0 18.80 15253
11.SNWY 5%, CD 400%Z Tax 5.64 10.70 8.9 18.97 16166
A Maximal Scheme
12,SNWY 5%, W1 10%, 6,33 12.78 9.0 21.40 15550
Lic, CD,TS
PBI R SX e Public investment in real terms increased by 5 X%
Wi 10Z : Wages indexed to food prices by 10 Z
Adm. Pr. S% : Administered prices increased by 5 %
SNWY 5% + Share of non-wage income increased by 5 X
-=>GR ¢ Increase in non-wage income taxed away

Lic. CD,TS : CD and TS licensed to grow at a maximum rate of 5 %X
CD 4007 Tax .: Tax on CD increased by 400 Z

* In all the schemes there is 30 X producer subsidy on cotton textiles and
PBI R i{s increasing at 14 X per annum except in Scheme 2,



TABLE 4.b : EFFECTS OF SOME ECONOMIC POLICIES ON FOOD PRICE AND SECTORAL
OUTPUT

(Compound rate of growth over five years)

- S N S sl A S -y W A S Sy A S S Sanl S S i S SNyl S Sy el S Al G el el S S S A - S -

SCHEME* FOOD TC CNDNT TS CD C PE SE
PRICE

1. Base 13.0 5.6 5.9 17.4 14.9 8.1 11.9 3.9
2. Base, PBI R 52 9.3 4.9 6.7 15.6 13.0 6.5 6.6 3.8
3. Base, WI 10Z 17.4 7.8 4.3 22.9 20.7 8.5 17.9 4.8
Administered Price Policy
4. Adms Pr. 5% l.7 3.6 8.0 12.0 8.6 5.8 12.1 3.1
5. Adm- Pl’.‘- SZ, WI 102 4.2 411 717 13-2 9-9 6-1 ].2'1 314
Interest Rate Policy
6. SNWY 52 16,9 6.3 4.9 19.4 17.2 8.5 11.8 4.2
7. SNWY 5Z, =->GR 12.9 5.6 5.9 17.4 14.8 7.9 11.9 4.0
Licensing
8. Base, WI 107, 27,9 8.1 2.3 5.0 5.0 9.4 1ll.4 4.9

Lic. CD,TS
9. Adm. Pr. 5%, 27.9 8.1 2.3 5.0 5.0 9.3 1l1.3 4.9

Lic. CD,TS
Taxation vs Licensing
10.SNWY 5%, Lic. CD,TS 18.7 7.2 4.2 5.0 5.0 8.5 1l1.6 4.2
11.SNWY 5%, CD 400Z Tax 16.1 6.7 4.9 5.0 5.0 10.7 11.7 4.2
A Maximal Scheme
12,SNWY 5%, W1 10%, 21.2 8.2 2.3 5.0 5.0 9.5 1l1.5 5.1

Lic. CD,TS

PBI R 5% : Public investment in real terms increased by S X

Wi 10Z : Wages indexed to food prices by 10 X

Adm. Pr. 5% : Administered prices increased by 5 Z

SNWY S% : Share of non-wage income increased by 5 X

-=>GR ¢+ Increase in non-wage income taxed away

Lic. CD,TS : CD and TS licensed to grow at a maximum rate of 5 X

CD 400% Tax : Tax on CD increased by 400 A

* 1In all the schemes there is 30 7% producer subsidy on cotton textiles and
PBL R {s increasing at 14 X except in Scheme 2.



somput=2d (annual compound) rates of growth of national income,
inflation and money supply (M3) are 4.6, 8.6 and 15.5 percent
cespectively, whereas the corresponding observed rates were 4.96 8.72
and 16.3 percent respectively. Neote that in this scheme public
investment in constant prices (PBlI R) 1{s increasing at 5 percent per
annume.

In the next scheme, we increased the rate of growth of public
investment to 14 per cent, retaining the 30 per cent producer subsidy
on cotton textiles. The results are presented in Table 4 as Scheme {.
Compared to Scheme 2, most of the macro-variables grow faster in this
scheme. Notice that the output of consumer non-durables (CNDNT) has
gone down. The reason can be traced to a demand side problem, arising
cut of the faster rise in the price of foodgrains (The link between
non-durables and foodgrains (FG) has been discussed in Chapter 3).

We will call this scheme the Base Scheme. All subsequent
simulations will be based on and compared to this scheme where supply
of foodgrains is increasing at 3 per cent, public investment in real
terms is growing at 14 per cent and there is 30 per cent subsidy on

cotton textiles.
Iin Scheme 2, we combine the base scheme (i.e. Scheme 1) with 10
per cent indexation of wages with respect to the price of foodgrains

over a benchmark price’. The demand for foodgrains is not enough till

4
With 25 percent indexation, the system does not converge to an

equilibrium in the fifth period. So we use 10 percent indexation.
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the second perfod so that price of foodgrains does not go above the
pencheark price. Only in the third period does demand pick up to push
the food prices above the benchmark tlevel. Once that happens,
vage-spiral gets started. In the fifth period, the econoay settles
down to & point where Lhe annual rate of growth of national income is
6.18 per cent and annual inflation, 12.05 per cent. Focd prices have
growvn at a rate of 20.8 per cent, ocausing the growth rate of
non-durables to go down further. Therefore, although output of cotton
textiles has gone up, we cannot say anything definite about the lot of
the poorer sections, However, we do notice that with vage-indexation,
outputs of consumer durables (CD) and synthetic textiles (TS) have

gone up considaradly.

3.2 Adainistered Price Policy

In the next two schemes we examine the effects of siaultanecusly
raising the prices of all nine administered goods by S per cent each
(1) when vages are not tndexed and (i{}l) when wages are Indexed by 10
pctctnt'. The results are presented Iin Table 4 as Scheme 4 and Schemo
S respectively., Compared with the base scheme, the growth rates of
®sost macro-variables are significantly lower in these schemes. In

Schemse S, until the fifth period the demand for food does not pick up

.
The exact procedure of ralszing administered prices and indexing

vage to food prices are discussed in details {n Chapter 3.
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;o that wage indexation {is rendered ineffectlive. Here again the
{nverse relation between the output of non-durables and price of
foodgrains is noticeable.

Why does the growth rate (of national income) go down when
administered prices are increased? The reason is that when prices of
administered goods go up, supply of investment goods tends to come
down. Compared to the base scheme, therefore, investment, and hence
output over the whole plan period, is less. These re:ault; should be
compared to those obtained in the static version of the model (Chapter
3, Sections 3.2 and 3.3). There we found that in the short run,
raising administered prices resulted in a positive growth, though
investment generally decreased or marginally increased. The decline of

investment is fully reflected in the present results through a declline

in growth rate of income.

The result of this scheme broad!y conform to the dominant view in
India that prices of intermediate goods should be kept low in order to
promote growth. To quote Prof. P.C. Mahalanobis, the architect of
Iindia's Second Plan, "For rapid Industrialization of an
under-developed country it would be desirable to keep the cost of
capital goods as low as possible. The further removed the type of
capital goods under consideratlion from the final consumer goods, the
greater is the need of keeping the price low" (Mahalanobis (1955)).

But as it was pointed out in the conclusion to Chapter 3, these
results ought to be judged after duly emphasizing the conditions that
drive themnm. As we will notice soon in subsection 3.4, administered

price hike with wage indexation (i.e., Scheme 5) combined with a
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(jcensing policy on durables and synthetic textiles would lead to a
grah'th rate of national income of 6.15 per cent (See Table 4 against

gcheme 9.

3 2 Interest Rate Policy

In our model interest rate does not figure explicitly in any
equation and to that extent, it is difficult to simulate an interest

rate policy. Notice, however, that the the interest rate is implicit

in the value added coefficients:

(8)

<
!
x
D)
+
—
LI €

where V is the value-added coefficient (per unit of output) for any
sector, k is the capital coefficient, r and w the current rates of
interest and wages respectively, 1 is labour coefficient, and r and w
are respectively the rate of interest and wages in the base periodg.
If the rate of interest goes up by, say, 1 per cent, the new

value~added coefficient will be,

_-____———-_-—_——_—_———-—

o
In this equation, r is the rental rate on capital which will

€qual the rate of interest when there is competition in the capital
Market. In any case, variations in (administered) rate of interest
Would produce similar variations in the rate of return on non-labour
Pelmary factors of production. Hence, we would refer to r here as the

fate of interest.
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vt s g EL1F.01) L, = (9)
r w

Thus, if equation (8) {s written as V = K + L where K = k;-is NoONn-vage
r

{ncome and L = 1 - is wage income, v = ¥* + L where K = K1 + .01

- ¥

W

non-wage income after the rise in interest rate. An increase in r thus
produces an equivalent increase In the non-wage income per unit of
cutput (NWY),

An increase In the rate of Interest, like an administered price
{ncrease, will be accompanied by a price effect whereby cosats
will tend to cise, and alsoc an income effect whereby the interest
income will go upm. Clearly, these two effects will influence the

demand vector in opposite directions.

We examine two schemes in this subsection:

Scheme & : Interest rate is raised by S percent.

Scheme 7 : Interest rate is raised by S per cent, butb the
additional! nun-waye i{ncome that rasullts [s takan away by ths
government to reduce its budget deficit.

The tasulls are peesented in Table 4,

In Scheme 6, the income effect dominates the price effect so that

19 Note that the interest income thus generatsd stays within the

private sector {[tself, since the higher iInterest rate paid by the
borrowers accrues to the lJlenders finally. Banks operate only 35
financial intermediaries. If they are owned by the government, they do
not operate on profit motives so additional income from interest
differentfal, if any, is ploughed back to the private lenders.
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national income registers a noticeable increase when compared with thpe
base scheme. Since the additional income from interest hike accryes
more to the richer section, investment is higher, reflecting thejr
higher proupensity to save. The change in income distribution is algsg
evident from the increase in the demand for synthetic textiles ang
consumer durables.

When the additional interest iIincome 1is taken away by the
government to reduce its deficit rather than augmenting public
investment, the price effect is left to operate with no income effect
to oppose it, and the result is a decrease in national income caused
by a fall in investment, Ancther thing to notice here is the closeness
of various growth rates between this scheme and the base scheme. It
probably reflects that the price (or cost-push) effect of an interest

rate hike is not strong enough to induce any significant changes in

the economy.

2.4 Licensing of the Luxury Goods

All along we notice that by protecting wages or even by
increasing the non-wage income we are able to achieve a higher growth
of national {Income. But so far equity has remained, elusive. Even
indexation of wages Iin Scheme 3 did not achieve a better distribution
of income. Is it possible to improve equity, without hampering

growth, by some strong policy measures?

In the next two schemes we examine this question by introducing a
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lmensing measure for the luxury goods (synthetic textiles and
consumer durables) whereby the rate of growth of output in these two
sgctors is restricted to a maximum of 5 per cent per annum™*. The
prEEUmPtian is that if the rich want to invest, but cannot do so on
juxury B8oods beyond a limit,, they. will have to invest on mass

consumption goods such as cotton textiles and consumer non-durables.

The two schemes considered here are:

Scheme 8 : Base scheme combined with 10 per cent wage-indexation
and licensing on luxury goods.
Scheme 9 ¢ Administered prices increased by 5 per cent, 10 per

cent wage indexation and licensing on synthetic textiles and consumer

durables.

Let us first compare the results of Scheme 8 to those of the
(comparable) Scheme 3. The figures for national fncome are

surprisingly close to each other. But the output composition is

altogether different in Scheme 8. We notice that consumer durables

and synthetic textiles are growing at the full permissible capacity,
implying existence of excess demand for them. Qutput of cotton

textiles at 8.10 per cent is higher than the comparable figure (7.8

e —————e e e —— P ———

1 .
This is simulated by replacing the estimated supply equations by

fixed quantities representing five percent increase over the base

\ Py

Period supplies, once supplies exceed the latter. Thus, 5= S5 (p, .)

for St(') < §t. and St = St otherwise. St is supply and St ig the

licensing 1imit, given by St. 1(1+'05) where SL—1 is the equilibrium

level of supply in period t-1.
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pef cent) Iin Scheme 3. But the biggest difference is noticed in the
import bill - under licensing, there is a saving of Rs.B8000 crores on
sccount of imports.

The considerable decliine in the import bill is due to the fact

that luxury goods (il.e.,synthetic textiles and consumer durables) are
goce import-intensive than essential goods. The foreign exchange that
tg saved on account of reduced imports can be used to stimulate the
demand for consumer non-durableg which has fallen owing to the
increase Iin food prices. In fact, this saving can be used to {mport
foodgrains, for example, which will not only contain the food prices,
but also augment ¢the demand for (hence output of) consumer
non~durables,

These results would lend support to the c¢ritics of current
liberalization policies of the Indian government - encouraging
production of non-essential goods such as electronic items or
automobites, which are highly import-intensive, s a reason for the
severe balance of payments problem faced by India.

This is again borne out by the results of Scheme 9. This scheme
is comparable to Scheme S discussed above. We notice that
introductlon of licensing leads to a growth rate of 6.15 per cent as
against 3.93 per cent in Scheme S. In addition, there i1s a saving of

about Rs.8000 crores on impoarts.
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3.5 Taxation vs. Licensing

There 1s an ongoing debate on the desirability and effectiveness
of licensing as a policy instrument. Often It i{s said that taxation
is as effective as licensing, and since it also contributes to the
government fisc, it is more desirable than licensing. While the
latter point s agreeable enough, the first point point is an
empirical question.

We consider the following schesmes:

Scheme 0 : Interest rate is increased by S per cent and there is
licensing on consumer durables and synthetic textiles such that
their supplies do not grow above 5 percent per annum.

Scheme f{ : Interest rate is incresased by 5 per cent and there is
licensing (of 5 percent) on synthetic textiles, but the excise tax on
consumer durables 1s increased in such a way that supply is restricted
to a maximum of S percent growth’z.

The results are presented in Table 4. Before comparing the
results of these two schemes, it may be mentioned in passing that
again the scheme with licensing yields a higher growth rate,
emphasizing the results of the eariier subsection.

A comparison between Scheme 10 and Scheme 11 reveals that a 400

12 . . . . ]
This is achieved by making the rate of excise tax on consumer

durables endogencus subj2ct to the restrictions on supply. The exact
equilibeium rate s found by using the fixed point algorithm.
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pe cent increase in the excise tax on consumer durables s just about
adequate to produce the same effects as licensing (whereby consumer
qurables are allowed a maximum 5 per cent rate of growth). The
current rate of tax on c¢onsumer durables is 12.6 per cent advalorem.
s 400 per cent increase would imply a tax rate of about 63 per cent ad
valorem. This also implies that, 1if the producers of consumer
jurables are paying an excise tax of about R$.400 crores currently,

they will have to pay a hefty sum of Rs.8000 crores after five years,.

The practical feasibility of such a tax poalicy ifs rather questionable,.

3.6 A Maximal Scheme

Here we try to find a maximal scheme - one that is better than

the previous schemes - by choosing from the varlous simulations

described above the policies that promote growth and equity. We have
learnt from Scheme 6 that the policy of increasing the interest rate
(i.e, non-wage income), taken individually, is the best for growth,
while wage indexation seems to promote growth under all circumstances.
We have also learnt from the various schemes above that licensing of
consumer durables and synthetic textiles promotes equity. In Scheme

12, therefore, we combine these three measures:

Schome (2 : Interest rate is increased by 5 per cent, there is 10

per cent wage indexation and 5 percent licensing on consumer durables

and synthetic textiles.
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The resulils are presented in Tables 4 and 5.

From Table 4, It is evident that this is the best schsme as far

a5 grnwth is concerned. As to equity, growth of consumer durablies and

gynthetic textiles is restricted while that of cotton textitles is the

highest among all the schemes. Import bill is one of the lowest. Real
{nvestment is also better than all other schemes. The only
shortcoming is regarding the availability of consumer non-durables and
the price of foodgrains, But as we mentioned earliser, the saving on

imports can be utilized to augment the supply of foodgrains as well as

cansumer non-durables.

At first sight, ¢the results of this scheme appear quite
counter-intuitive : How can a restriction on supply of goods lead to
more growth or, for that matter, how can an increase in non-wage

income lead to more equitable distribution of goods? The explanation

is as follows.

First, the non-wage income 1is increased (through increase in
interest rate) so that the rich become richer. Savings in the economy
rises, (1) because the savings propensity of the rich is higher, and
(ii) because the rich cannot buy desired quantity of luxury goods due
to the licensing in these sectors. Again, the increased savings cannot
be invested in luxury goods because of the licensing, so there is a
forced investment on other goods such as mass consumption goods. The
availability of essential goods, thus, increases. Moreover, since
these sectors are alsc more labour~intensive (as compared to luxury
goods), employment increases. That generates more demand for

essential goondg, giving further incentive to the producers to produce
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TABLE 5 ¢ THE MAXTMAL SCHEME : RATES OF GROWTH
OF MACRO-VARIABLES

A S I S S D e S S S S Sy Ay S sl W

Variable period 1 period 2 period 3 period 4

AT - i S s il N S Sl A A S e SR S Wt S S

*# Changes in imports are in Rs crores.

l. GDPMP R 3.83 5.94 6.96 8.17
2. GPI D¢37 20.24 10.71 14.20
3. GDPFC R 5.61 7.75 13.68 9.26
4. M3 14.53 30.59 17.96 20,57
5. IMPORTS* 10735 14950 14103 125469
6. FOOD PRICE 0.00 48.00 27 .87 42,70
SECTORAL OUTPUT

7. TC 2.44 12,72 6.98 10.65
8. CNDNT 6.96 3.88 0.73 -
9. TS 9.45 6.56 5,00 5.00
10.CD 6.89 5.07 2,00 5.00
11,C 5.24 14.28 8.24 9.85
12.PE 11.32 12.86 10.64 10.44
13.SE 2.44 7.78 4.15 5.08



wee of these goods. Also the demand for food gues up and after a
point the wage-spiral is set off. Ultimately when the economy settles
dJown to equilibrium (in each period), it is already on a hizher growth
path with more 2quitable distribution of consumption.

An important question that arises here is: when ths non-wage
income is increased {n the first place, who bears the burden? Notice
that in our set-up, the increase in non-wage income comes about
through an increase in the rate of interest. The story is that the
increase in the cost of production of a good that arises because of a
hike in interest rate is passed on to the consumers. Thus, the burden
of the iInterest rate hike falls on the wage income earners. The
artificial increase Iin the interest rate is in essence a device for
inducing ‘forced saving' from the the earners of wage income. On final
count, however, wage earners are better off with higher consumption
opportunities.

One must emphasize the crucial role played by licensing in this
scheme - without it, there is no certainly:-that the producers will
invest on essential goods.

Another important observation is the positive relation between
the growth of national! inceme and inflation., In fact this relation 1is
noticeable in all vur schenmes.

Table 5 displays the path of some important variables within the
simulation period. Notice that it stops in period 4. We de not
peresent here results for the fifth period, because during this period

the price of foodgrains hits the upper bound due to tremendous excess

demand pressures generated by wage-spirals. This fact 1is also
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I‘E,hfl._a.«:.x-l:-s.«d,, as menticoned several times eariier, by the decline 1in
output of consumer non-durables. An important implication of this
sbservation is that food supply must be augmented for the completion
of this particular plan (scheme).

An interesting observation from Table 5 is that the relation
petween the rate of growth and inflation within the plan period is not
monoctonic, unlike the relation between compound rates of growth and
inflation &across different plans. The inter-temporal profile of
growth and inflation in the present scheme and the base scheme |is
plotted in Figure 4. It is also seen from thls figure that Inflation
is more in the initial years than the later years during the planﬂ.
That 1is because, with passage of time, output from old investment
starts materializing and supply curves shift to the right.

The maximal scheme, however, is certainly not the *best' scheme
inasmuch as there i{s always scope to improve upon |it. An obvious

Iimprovement, as evident from the earlier schemes, could be a decrease

in the administered prices as an addition to the present scheme.

13
Years are repreasented as kinks in the plotted curves.
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FIGURE 4 : GROWTH AND INFLATION DURING A PLAN
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Chapter 8

CONCLUSION

In retrospect, the points that were raised in Chapter ! regarding
the canstruction of a suitable plan frame have been taken care of - at
times in a simplistic fashion, though - in the model! that hasa evalved
aver the subsequent ghaptersg. The diatinguishing features of the
model are (i) endogenisation of relative prices (1i) {Inclusion of
maney In a way that It matteres, and (1§11} iInocome gensesation and
distribution as an cutesmr of the preduction peracasaas (and nat dicest
transfere feom onea class to another). Moreover, tha model includes
explicitly ~some characteristic features of the government {n a
dJeveloping economy - wvilz. direct {oterference by government in
praducstian (through pubklia sectoe entezrprisas)y and distribution
(theaugh the publie diszteibution network), in prices (through
administered prices) and quantities (through llicensing) and sgo0 on.
This {s probably the first economy wide model of India to have all
these features within one framework. Not surprisingly, some of the

results from this model are quite differant from the existing ones.

The broad results that emerge from the simulation exerclses

described In the earlier chapters are:

1. The consumer prices of foodgrains play an important role,

particularly In deteecmining the demand for mass-based consumer goods
(such as non-durables). Therefore, they must bhe stabillzed, not only

an equlity grounds, but also for growth.
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2, Left to litself the economy cannot absorb the current rate of
gmwth (= 3 percent) in foodgrains production. Therefore, to sustain
the latter, the government must intervene by providing remunerative
(support) prices to the farmers. In other words, price subsidy to the
rarmers is essential., Given its policy of supporting the farmer, the
gguernment should not raise the issue prices (the price at which
foodgrains are sold in the fair price shops) in order to curtail food
subsidy to the consumers; because it may prove self-defeating. Ralsing
jssue prices may reduce the overall demand for foodgrains whence the
government may have to give more subsidy to the farmers.

3. Cotton textiles has to be subsidized to the extent of 30 per
cent ad valorem if its supply is to match the growing demand. That
will fmprove growth as well as equity; because cotton textiles is an
essential commodity.

4., Prices of intermediate goods should be kept low to promote
growth.

5. Curbing the production {and, hence, consumption) of
non-essential goods like consumer durables and synthetic textiles
through licensing regulations improves growth and equity and brings
down the import bill considerably. In other words, rechannelling
investment from non-essential goods to mass-based and more essential
goods (like non-durables and cotton textiles) is desirable on all
counts

6. A fruitful way of diverting investment to the mass consumption
gnods is to increase the non-wage income (e.g., through an increase in

intecrest rates), but to restrict the =2xpansion of commodities which
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are consumed by the @arners of such (non-wayge) income. Thereafore, a
scheme with a § per cent rise In interest cates, a licensing
cestriction on consumer durables and synthetic textiles (allowing a
. maximus 5 per cent growth) ocan achiave & 8 percent rate of growth in
nationatl Inconme, If to that 1s added a reduction in the administered
prices of intermediate goods, the growth rate may be higher.

The main weaknesses of ths model are the absence of income group
gpecific demand functions in some ocommodity sectors, absence of a
proper demand function for money and inadequate modeling of the
external sector, Ve were slso hampered by lack of a capital
coefficients matrix. Also the estimation of pasrameters could be

greatly improved by adopting suitable econumetrlic techniques.

The mode! offers a lot of scope for extenslon. A mechanical
extension would be ¢to go fn for greater disaggregation for
commodities. The financial markets also need expansion, particularly
in the direction of introducing portfolio choice for the agents. That
would require inclusion of agents® future expectations. Also the lag
structure In produotion could be significantly improved. These areas

are still quite under-researchad in the existing empirical models.
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ADMINV
ARM
ATR

BIG

BONDS

3

CHM
CNDNT

CRG

CRP

CY

DT
DTR
DY
EXP

FERT
FG
FININV

GCE

APPENDIX O

NOTATIONS

Administered goods
Investment on administered goods

Additional resource mobilisation

Additional transfers by the government
Bagic and intermediate goods

Ehe o

Shares and debentue23z purchased Ly

Construction

Consumption coefficients
Basic¢ industrial chemicals
Chonsumer non-durables, non-textiles
Bank credit to government sector
Bank aoredit to the private gector
Cotton yarn

Demand

Rate of direct tax on household

Govarnment revenue from direct taxation of household

Disposable income of household
Consumption expenditure of household
Non-administered goods

Fectilizers and pesticides
Foodgrains

Investment on non-administered goods

q b |
'1-‘?&'2

Government consumption expendlture on goods
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GDPMP

GOPMP R

GE
GE R
GPI
GR

GR R

ICOR
INFR
INVTR
IR
ISFA
ISCF

ITR

NWY

PBI
PDS

PE
PERINC

PETROL

Geoxss domestic capital formation (nominal)
Gross domestic capital formation in real
Gross domestic product at factor cost (nominal)
Gross domestic product at factor cost in real terms
Gross domestic product at market prices (nominal)

Gross domastic product at market prices in real

Government expenditure (nominal)
Government expenditure (real)
General price index

Government revenue (nominal)
Government revenue (real)
Investment

Incremental capital output ratio
Infrastructure

Food stocks with the government
Industrial raw materlials

Iron and steel, ferro-alloys

Iron and steel, casting and forging
Government revenue from indirect taxes
Non-wage income

Price index

Public investment (nominal)

Public distribution system

Plant and equipment

Personal income

Crude petroleum and natural ¢as
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PHYSAV

POWER

PRI

SAV
SE
SUBCD

SY

TC
TCD
TCM
TS
TSD

TSM

VAD

VO

WY

Savings of the household on physical assets

Electricity
Private investment

Ration (issue) price of foodgrains

Ration quota for public distribution of foodgrains

Rate of rental’ (or Interest)

Supply

Household savings

Services

Subsidy on public distribution of foodgrains
Synthetic yarn

Rate of excise tax

Cotton textiles

Cotton textiles in the decentralized sector
Cotton textiles in the mill] sector

Synthetic textiles

Synthetic textiles in the decentralized sector
Synthetio taxtiles in the mill sector

Value added coefficient

Value added in the administered goods block
Value of output at current prices

Wage rate

Wage income
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APPENDIX 1

COMMODITY CLASSIFICATION AND DATA

., Commodity Classification

Commodities are aggregated Into 1868 sectors from the ¢15x11S
commodity Industry Transactions Table, 1873-74 prepared by the

central Statistical Organisation in the following way":

Sector Corresponding sector number(s) in the 1-0 Table
Sector hobutbdialiidint shnthddutiodidsl - Mttt AR S AL A A S ek
i, ISFA 72

2, ISCF 73

3. COAL 23

4, PETROL 24

5. POWER 100

6. FERT 62, 63

7. CEMENT 70

8. IR ‘8-17

9. BIG 25-32, &58-61,64, &67-69, 71, 75

10.C 89

11.PE 74, 76-89, 91, 96

12.FG 1-7, 18-22

13.CNDNT 33-40, 51, 52, 65, 66

14.CD 50, 54-57, 92-94, 97, 98

15.SE 53, 30, 85, 101-115

16.TC, TS 41-49

i .
Cotton and synthetic textiles are treated as separate by using

separate supply and demand equations for them. So, the number of
commodity sectors actually s 17. Only input output coefficients are
computed for 16 sectors.
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p. Data

Adninistered Goods

Values of output Supply of adainistered goods are taken feon the
Annual Survey of Industries 1(980-81. For Industrial raw materialg,
value of output s obtained from National Accounls Statistics (NAS
henceforthl.

Prices indlces are taken either from various issues of NAS op

Report on Currency and Finance (RCF henceforthi.

Investament Goods

Supply of construction and plant and equipment are estiaated
using the gross domestic capitat formation deflated by their price
{ndlices.

Prlice indices are computed as the gross domastic capital
tormation Iin current prices as a percentage of gross domestic capltal
formation in constant prices.

The source 1s various issues of NAS.

Final Goods

For foodgrains, supply {s taken from Economic 5urvey (ES

henceforth). Demand equations are estimated using net avallabllity
(= domestic productlion net imports - stocks), taken terom varlous
issues of ES and dArea, Production and Yield eof Principal C(rofs tn
India. Price Indices are from Chandhok (9732,

For consumes non-durables and durables, value of output at
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.onstant (1970-71) prices obtainzd from NAS are used for the
astimation of equations. Price indices are from Chandhok (1978).

For services, output is estimated using value added deflated by
the price Index. Inmplicit deflators are used for price indices. The
source is NAS,

Equations for cotton and synthetic textiles are taken from Chetty
ot al. C1986D. These equations were estimated using Textile
Committee’s Panel Data, data published in Man-Made Fibre Statistics

and Chandhok (1978),

Credit

Total credit is defined as the sum of Resarve Bank credit and
commercial bank credit to the government and the commercial sectors.
Data are obtained from RCF. For the estimation of supply function,
financial savings of the household and government deficit figures have
been taken from NAS and RCF.

There is a difference between the Central Statistical
Organisation and the Reserve Bank of India as to th= definition of the
public sector. The C.S5.0. definition is based on ownership, while the
R.B.I. definition is use-based. Thus, according to ¢C.S5.0., public
sector enterprlises are a part of the government sector, whers2as, RBI
clubs the non-departmental enterprises with the commercial sector. Due

care has heen taken In this respect because data from both sources are

used.
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Appendix 11

EQUATIONS

A. Supply and Demand

a. Non—-Administered Geods

Supply and demand functions are econometrically estimated using
data for 1960-6%1 to 1980-81. They are presented below. Notations are

explained in Appendix 0O, Figures in parentheses indicate t-values,

Construction (C)

log(S ) = 1.19 + 1.18 loglp) +0.23 10g(PBI) -1.05 log(p)
c (2. 85) {1. O3) {(=-2. 30)

R = 0.74 D.W. = 1.08

log(D ) = ~1.98 -1,26log(p ) +0.99 log(WY/DY) +1.21 1log(DY)
o &
{-N. 76) {4, &2) {¢. 78"

R® = 0.96 D.W. = 2.43

Plant and equipment (PE)

- - » » . 2 - - 9] ( }
lng(SPE) 1.01 +0.08 lcg(ppei +0.72 log(PBI) 0.39]1og P,

$0. 22) {8, 17) {~41. 39)
R* = 0.98 D.W. = 1.17
log(D_) = -1.82 -0.38 log(p_ ) +0.53 log(p y +0.54 log(PBI)
PE, PE OCNDNT
{—3.0¢) (3. L2) (%, On)
R = 0.08 D.W. = 1.12
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coodgrains (FG)

5ﬁ3==exogenously given and assumed to grow at given rate per annum.

p__ = 0.37 - 0.41 log(p_) + 0.54 log(EXP) - 0.27 log(WY/DY) + INVTR

a
F (~-2. 49) (ad. 10) (=-4.02)

RZ = 0.90 D.W. = 1.87

In the dynamic version, Dra is calibrated for five income groups

each in urban and rural areas. The elasticities are presented in Table

{ of Chapter 5.

Consumers non-durablesg, non-textiles (CNDNT)

log(S ) = 3.48 +0.88 log(p ) +0.18 10g(CRP) -0.08(p__)

CNDNT CNDONT
(2. 74 (3. 74 (=0, 4%9)
R = 0.92 D.W. = 2.27
l - » - . »
og(DCNDNT) 0.45 -0.12 lag(chnNT/pFﬂ) +1,37 Iog(EXprFa)
{~-4. GO (&, 1)
— 4
R = 0,73 D.W. = 1.49

Consumer durables (CD)

log(S_ ) = 0.82 +0.23 10g(CRP) +1.43 log(p_) ~0.05 logCINFR)
{1. 741 {1. 9D) - { -0, 30

R® = 0.91 D.W. = 1.27

_ EXP Pap A GC
log(D_) = -1.68 +1.61 log [-—_—-.] 0.75 1.@.9[_5__._] +0. 26 mg[w]
{40, 3) CNDNT” (=1, 00) CNDMNT (0. 506)
R = 0.93 D.W. = 1.62
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orvices (SE)

5_________._
= .2
lag(SSE3 2.7 +0.23 lngtpsﬂ) +0.08 l1og(CRP)
(2.88) ({3.43)

-

R = 0.82 D.W. = 0.886
log¢D__) = -2.95 -0.76 log(P__) +1.13 10g(GDP) -0.25 log(p /)

{~40. &) {14. ?79) {=4. G5)
R = 0.99 D.W. = 2.07

cotton textiles (TC)

§ = 8§ + 5
TC TCM TCD
wvhere
log(STCHJ = 7.66 +0.91 lng(pTC} -0,23 1°3(P¢y1 -0.49 log(pCHH)
(2.22) (-2.49) (~1.89)
R® = 0.41 D.W. = 2.54
log(STCD} = 8.85 +0.26 log(prc) -0.005 lag{pcv)
¢1.92) (-0.02)
oy
R™ = 0.57 D.W. = 1.56
D = calibrated for six income groups using elasticities as given in

TC
the table below.

Synthetic textiles (TS)

S = § + S
TS TSM TSD

where

S = 668.66 +9.25 p__ -1.80 p__

TTSM
tL. 23) (=92, 27}
{elasticily) (5. 03] {~1. 44}
R = 0.54 D.W. = 1.51
log(S__ > = 2.10 +1.44 log(p__) +0.03 logip_ ) -0.42 loglp_../)
(1. 59) (O, ©3) {-0. O%)
R = 0.54 D.W. = 1.14
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p = calibrated for six income groups using elasticities as given in
TS

the table below.

e
TABLE: ELASTICITIES USED IN CALIBRATED DEMAND EQUATIONS FOQR TEXTILES

“H

Income Average  0Own price Cross price lncome
rou income elasticity elasticity elasticity

Cotton

4 750 -0.87 0.0042 0.67

2 2250 -0.64 0.0118 0.53

3 4500 -0.48 0,0166 0.51

4 8000 -0.25 0.024 0. 43

5 15000 0.24 0.040 0.22

6 40000 2.16 0.102 -, 471
Synthetic

1 750 -0.696 0.193 0.981

2 2250 -0. 066 0.595 1,092

3 4500 ~0.2411 0. 483 1.007

4 8000 -0.283 0.457 0.918

5 15000 -0.024 0.622 0.732

6 40000 0.677 1.0689 0.745

b, Administered Goods

Supply of administered goods are exogenously given in the static

version. In the dynamic version, they are given in the first period,
but endogenised from second period onward using given incremental
capital gutput ratios. Thus,

Sm = éqt for tI= i,

Sa.t. - §-1{L—1} * —r{%"éi‘i for t > 1.
b1 is the investment allocated to a'th administered sector 1n
period t-1. See egquations (1) through (7) of Chapter O for

determination of ! .
at-1)
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Final consumption demand for administered goods is a fixed

¢graction (c¢) of supply, while intermediate demand is obtained using an

input output table. Thus,

D = CS + AS
at al
where DM and Sm are demand and supply vectors of administered

goods, C is 3 diagonal matrix of consumption coefficlients, A is 17x17

input output matrix and St 17x1 vector of supplies of all sectors.

c. Financial Market

Bank ¢redit (CREDIT)

S = -210.13 +0.84 FINSAV +1.34 DEFICIT
CREDIT

(9.03) (3. G4)
R® = 0.95 D.W. = 2.25
D = CRG + CRP
GREDIT
where CRG = 0.28xPBI, CRP = PRI - PHYSAV - BONDS, when credit is not
rationed, and CRP = SGRED"- CRG, when it is rationed. PHYSAV =
0.48xSAV.

Demand for ccredit has been described in equations (8)-(12) and

(10°) of Chapter 2.
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B. Income

a. National Income (GDPFC)

GDP at factor cost 1s obtained as the sum of value added in all

commodity sectors:

+v0m+119052> +  0.128%V0 + 0.153xV0_

GDPFC = 0.87x(VUF CNDNT

O D

+ 0.16xVOPE + 0.233x(VUTc+VGT3) + O.SGxVDc

9
+ (VU$E+18242 ) + VAD
2 viVD_, { = ISFA, ISCF, COAL, PETROL, POWER, FERT,
1

where VAD

CEMENT, BiG. The value added coefficients (vt) are taken from the

input output tablas.

b, Wage Income (WY)

Wage income is obtained as fixed share of value added 1in

agriculture, manufacturing (excluding administered goods), administered

goods, construction and services:
i

WY = 0.2278x{0.87x(V0_ +V0_ +11805)1 + 0.4544x(0.128x%xV0
F ¢ CNDNT

R
+ 0.153xV0 + 0.16xV0 + 0.238x(V0 +VO )3 + 0.5664xVAD
cbD PE TC TS

G

+ 0.758x0.36xVUc + 0.5162x(VDSE+182423

e e ————————— e e ———eteieea

2 .

‘This constant is added to make up for !ivestock, _ :
logging, and fishing. Note that this is in crores of rupees 1n 1980f8*
c?nstant prices. That is, it is adjusted for price <changes during
simulations.

forestry and

defenca and
in 1980-81

3 .
This is added to make up for public administration,

other services. This value is also in crores of rupees
constant prices,
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. Disposable Income (DY)

Disposable income is obtained as personal income plus direct

taxes net of food subsidies:

DY PERINC - DTR + SUBCD

0.8439xGDPMP.,

where PERINC

d. Income Distridution Among Ten Income Groups

’

Paralle!l to the income distribution given by the share of wage

income in disposable income, we also compute income distribution among

five income groups each in rural and wurban areas (se2 Chapter 2

section 2.3). For this purpose, value added from each commodity sector
is distributed among these ¢ten income groups wusing a vajue added

coefficients matrix. The income accruing to the j*th income group, for

17
example, is T o V where o denot2s the share of j’th Jrsup 1n the
s &
Lt=1 1§ 10]
valued added of sector 1. J;Hﬂd = 1 for sach sector 1.

C. Brudget Constraints

. Governmenri

The government budget constraint is verified by obtaining deficit

as the residual:

DEFICIT = GE -« GR

where GE PBl + SUBCD + GCE + GE + ATR

SO

DTR + ITR + CRG #+ GR + ARM
P

O

and GR
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Pgl = PBI__x(GPI/GPL_ )

O O

SUBCD = (Open market price of food - ration price)x Ration quota

GCE = exogenously given in 1980-81 constant prices
GE = Other government expendlitures given In 1980-81 constant
prices.

ATR = Additional transfers for simulation purposes. [t is O in in
the base simulation., Otherwise, it includes any transfers that may
arise due to the simulation itself (e.g., consumption subsidy on
food).

DTR = 0.0204xGDPFC

ITR = 0.0005xV0 + 0.115x%V0 + 0.1284%V0 + 0.02%V0
IR cp PE

GNDNT
+ 0.0BSSxVU“a + O.OdgﬂxVDTG + o.ieaxvom

CRG = 0.28xPBI

GR“Q = Other components of government revenus given in 1980-81

constant prices.

ARM = Additional resource mobilisation, assumed to be O in the
base simulation.

Note that in our model a discrepancy may arise between costs and
equilibrium prices of non-administered goods (see Chapter 2 section
2.4), In the base simulation, the Jdifference, depending on whether it
1s positive or negative. is added to GE_ or GR_ . In policy

KO Q

simulations, the difference (at the margin) is added to ATR or ARM.
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b, Mousehold

Household is a net lender to the government and the business
sectors. Its disposable income is spent on consumption of goods ang
gearvices and the residual is saved. Thus, 1ts budget constraint ig:

SAV = DY - EXP

17

where EXP = _Zic D,qt. The expenditure here 1is evaluated at markst
L= L L

prices, qt. Note that some of the demand equations are estimated using
gross output (instead of) as the dependent variable. The final
consumption is assumed to be a fixed fraction (cil of gross output in

each sector. where ever the right dependent variable was chosen (e,g.,

foodgraing), the corresponding consumption coefficient is 1.

SAV is split between PHYSAV and FINSAV in the ratio 48:52. FINSAV
includes savings on currency and BONDS. BONDS is assumed to be given
in 1880-81 constant prices (=2334 crores of rupees). PHYSAV and BONDS
are directly part of private investment. The saving in currency goes
either to the banks as deposits or accumulated as idle balances with

the household sector.

Cc. Business

Business sector meets its budget constraint by borrowing from t he
banks whenever it can, and reduces its investment when credit |is
rationed. Its budget constraint, therefore, is given by the credit

demand equations described in section A above.
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D. Equilibrium and Adjustment Mechaniswms

Equilibrium is obtained when

(i) Sf(.) = D;(') for all 8 non-administered goods:

(ii) (1-¢ S 2 D for all 8 administered goods;
Lo 0

Q

<L
nd (118) s__ 2 D_

Equality between supply and demand {in non-administered sectors is
achieved through adjustment In prices and/or change Iin stocks.

For administered goods and credit, {f gsupply excerds demand,
there will be idle inventories., If demand exceeds supply, imports are

resorted to for administered goods. Thus,

M=XD -8, for all a«a s.t. D = Sn > 0.

< < aQ a

[f demand exceeds supply in credit sector, credit to the private

sector is rationed.

E. General Price Index CGPID

GPT is obtained as a welghted average of all sectoral prices:

GPl = 0.12922xP + 0.10621x%P
FO I

>
+ 0.18624xP_ + 0.012xP__

R NODNT

+ 0.015x(P_+P_) + 0.04107xP,_ + 0.4xP__ + 0.09743xP

TS

Wwhere P is a weighted average of all administered prices except IR,
using value added coefficients as waight:

PA = 2 v P y & = 1’_‘_‘,8‘

L S s S
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APPENDIX 111

EXOGENQUS VARIABLES

Name of variable Value Unit

GCE,, 1885. 45 Rs crores in 1970-71 prices
GE 10080.17 " " "

%o
GR 7870.85 " " "

X0
INFR 3648, 27 v " "

70

PBlm 4510.77 " " "
INVTR 15 Million tonnes of foodgrains
Q 14.8 v " "
Sra 129.6 " " "
P rrne 342.4 Price index with 1970-71 = 100
p‘_w 237.2. v ht w
p,gv 223G w " "
P 125 " " "
stslm 4007.53 Rs crores in 193C-81 prices
Smcr 1354.74 " " "
Scoan 1452.87 " " "
Sra:'rnm;. 599.66 " i ¥
S PovER 4099.94 " " "
S rERT 1875.99 " " "
S CEMENT 718.38 " " "
S o 218605. 99 " " "
Sarg 9997. 29 " " "
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