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CHAPTER 1

INTRODUCTION



Introduction

(1) Economics is an evolving science, it must éélve
emerging puzzles and grapple with current dilemmas of
public policy. For the planners of the Indian economy.
the recurring headache has been scarcity of capital
resouces, lack of sufficient energy generating capacity,
huge budgetory deficts and deficts in the balance of
trade. The objective of our whole study is to figure
out the optimal export/product mix in the 1Indian
economy when one tries to minimise capital formation
requirementb /energy use 1n reaching a target of
balanced trade in a situation of limited {but

increasing) export potential and given final domestic

demand. In carrying out this exercise we would rather
be right than exciting. Moreover we will try to be
clear. Nietzsche once complained about the ‘““offensive

simplicity of the style"™ of the nineteenth century
economist J. S. Mill. We would love to be indicted for
that offence.

Before coming to the main thread of our argument
let us spell out why have we taken up these issues 1in
the 1Indian context. The first exercise of investment
minimisation under foreign exchange and final demand
constraint 1is really very important given that we are
simultanecusly facing

a) A Yeéoum?iproblém domestically and

b) A foreign exchange problem,



while_ political situation would not permit any
reduction 1in final-demand. Let us discuss these

problems in a little more detail.

iII) CAPITAL FORMATION IN INDIA.

Capital formation or investment has been treated
as one of the most crucial factors in economic growth.

In the Indian context a careful analysis of data
on domestic capital formation, despite 1its non-
comparability over the years, clearly suggests that
during the three and half decades of economic planning
the rate of domestic capital formation (investment) has
risen considerably. Let us have a brief look at this
rise.

In the first year of the First Plan the rate of
investement was as low as 10% per annum. During first
"15 years of planned development in India, the rate of
investment gradually increased and in 1966-67 was as
high as 19.7% of the gross domestic product. For an
econdmy which was caught in a low level equilibrium
trap on account of its colonial exploitation and thus
had suffered a long spell of stagnation, this was no
mean achievement. The rate of investment declined
after 1966-67 as a result of the poor performance of
Lhe economy during the third plan period. The recovery
started in 1969-70. The rate of demestic capital
- formation in the fourth plan could, however rise only

to- 20%. During the fifth plan period investment rate



fluctuated aréund 21% of the gross domestic product. In
1978-79 théjinQestment rate shot>up to 23.3%. The
next decadei saw a drop in this rate and only 1in the
last two yéars there has been a marginal rise. In
1988/89 th% ratio of gross capital formation to GDP
stood at 23;9%.1

/
(I1I) A LIF%LE DIGRESSION

To tﬁose who are trained to analyse problems of
economic Erowth in the framework of the Harrod - Domar
model, a/paradoxical situation emerged in the country
during thé 1970s. Since 1973-74 rates of net domestic
saving qu net domestic capital formation had steadily
risen f&r six years and even now are considerably
higher than those in the late sixties, yet the rate of
economic growth remains somewhat low. This is a puzzle
which has attracted many studies but this is not a part
of our discussion. But o;e may allude to a recurring
suspicion - is India indulging in a wrong
export/product mix ? (Wrong in the sense that it leads
to higher «capital costs). Given the importance of
capital formation and given the scarcity of capital in
an under developed country like India it is imperative
we use our scarce capital resources prudently to
achieve our taret. This is one of the reasons why we
have taken up this‘exercise of minimising capital

éoéts'while'aiming for our desired goal.

1. These figures are taken from Economic Survey
(1989-90)



(Iv) In case of capital formation it can’be said that
public investment 1is more important- than private
investment for developmental purposes in an under
developed country because private investments are
generally chaﬂ%lled into areas where retuvrns are quick
and high whereas public investment isvmainly pursed on
welfare grounds and.for infrastructure development,
where the gestation period is long and initial returns
are low. In view of this fact the question of financing
public investment outlays presents the principal
problem facing the Indian mixed economy.

There are broadly three sources from which
resources are raised for the public sector plans.
These are (1) internal sources, (i1) deficit financing
(1i1) foreign aid.

Among the internal sources taxation provides the
main basis for current revenue blance and is invariably
relied upon for additional resource mobilisation; In
the earlier phase of planned development, tax revenue
constituted only a small proportion of the country's
national income. For example, in 1950-51 the
governments revenue collection through taxation was
only 6.6% of the national income. However it rose to
13% 1in 1968-69 and to 21.6% in 1986/87. In our
taxation pattern some interesting féatures are notable.
First one may note the vanishing_sma%l_ importance of
revenue derived from ownership of.land. .’éuch révénﬁe

as accruing from the rural sector are all in the form



of taxes on particular commodities, used either as

articles of consumption or as inputs into the
production process. It reflects a © profound
sociological fact : the emergence and consolidation of

a rural elite who have‘gained from public investment
manyfold without having to bear the co§t of such
investment. Secondly one can note that while-tax-
income ratio has increased, taking the planning period
as a whole, the relative share of direct taxes has
diminished drastically. The conseguence of the
changing pattern of budgetory revenue has been the
emergence of a system of indirect taxation which 1is
higly biased in favour of a few selected items known as
“universal 1intermediaries' and a class of comnmodities
generally known as luxaries. It is often arqued that
this method of raising resources for the public sector
plan 1is likely to have minimal adverse effects on the
investment plan in the private sector. This approach
is, however, erroneous as it completely ignores the
interests of the weaker sections of the society. It is
based on an underlying assumption that growth is an end
in 1itself and rejects the more rational view that
growth 1s to be treated as a means to human welfare.
Keeping 1in view the above facts and the fact that
there 1s widespread poverty and the overall 1low per
capital’ income; there is not much scope left for

raising still larger resources either by imposing new
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. taxes or by raising the rates of existing taxes.

Another source of additional resources
mébilisation in our -country is deficit financing.
Deficit financing in India refers to the excess of
total expenditure over total budgetory receipts on
current and capital accountss together. According to

H.W. Singer,2 a government deficit thus created
will be inflationary to the extent that no room is made
for it by one or the other of the following changes (or
of course a combination of these):
a) a voluntary reduction of private consumption
({increased propensity to save), without an increase in
private capital formation or in export surplus,
b) a Yoluntary reduction of private capital formation,
without an increase in private consumption,

c) an increase in private incomes without an increase

in private consumption or private capital formation,

. d) a foreseen or pre—arranged reduction in the export

surplus or increase in import surplus”.

Absence of these -adjustments while deficit
financing is undertaken will necessarily generate
inflationary pressures, but the presence of these
adjustments is not enough to ensure absence of
inflationary pressures. In underdeveloped countries,

since it is not easy to make these adjustments,

2. H.W. Singer, "Deficit Financing of Public Capital

Formation” - in ‘A.,N. Aggrawal and S.P. Singh (ed.)
Accelerating Investment in Developing Economies.



inflationary pressures develop aé a result of deficit
financing. Further, completion of -development projects
generally takes a long  time. Over this period
indulgence in deficit financing creates conditions of
.excess demand, as the supply increases only after the
projects are compléted. Thus deficit financing often
creates conditions for what is characterised as the
demand pull inflation. The process of price rise thus
started not only hurts the fixed income groups, but
also disturbs cost estimates of various projects which
eventually distorts the whole planning activity in the
country.

In India, great reliance has been placed on
deficit financing for mobilising resources for the
plans, In recent years deficit financing has been
carried on a massive scale. A look at the picture for
the last decades in table-1A will corroborate this.

Even, without submitting to a monetarist’s
position, one cannot deny that in the Indian gituation,
there are 1limits to the amount of public investment
that can be financed by borrowing from the RBI.3
There need not be any mechanical correlation between

increase 1in money supply made possible by increase of

3. The Economic Survey (1989-90) has noted that the

budget deficit as conventionally reported is only

a partial measure of the fi scal imbalance that

has built up over the years. What matters 1is the

_ monetised deficit i.e; the increase in net RBI
‘credit to the Central Government.



TRBLE - 14

BUDGETARY TRANSACTIONS OF THE CENTRAL AND STATE
GOVERNMENTS & UNION TERRITORIES {Rs. Crores)

{980-81 1933-84 1984-85 1933-55 1986-87 1987-88 1988-B9 1988-89 1949-98
{BE) {RE) (BE)

!.Tutél utlay 36845 ARB27  TIZB2T B3I%6L  1B@790 112169 127780 132881 149223

H.Current Revenue 24563 AR9EY  AT05E 26773 64823 73#85 84836  B4849 103623

111, Gap 12282 19848 ZS7I7 27188 35947 38BB4 41744 4728B 45400

IV.Capital Receipts 8831 (7783 2@EI2 23747 26817 33180 3f388 38427 37394

V. Overall Budgetary 3451 2135 5125 339 9150 504 8356 8853 8286
Deficit

Source @ Econoaic Survey 1989-9@



net lending by thevRBI to the government and the
increase in price level but a broad positive relation
cannot bé aenied. This implies £hat the present method
of financing public outlays which is getting
increasingly dependent on a large volume of deficit
financing needs a major overhaul.

Another source of mobilisation is foreigp aid. 1In
absolute terms 1India has been one of the biggest
recipients of foreign aid for developmental purposes but
the position is not enviable if we consider the amount
of aid in relation to its population.

For evaluation of the role of external assistance
in the capital formation in the public sector during
the planning period we must consider the ratio of aid
to overall investment in this sector.

During the second and third plan periods the
external assistance had accounted fqr 25% of the total
investment in the puvblic 'sector. Subseguently, under
the three Annual Plans contribution of external
assistance to investmnet in the public sector rose to
40%. Thereafter the relative importance of external
assistancé in Indian plans'declined . Between 1951-56
and 1967-68 the ratio of aid to import surplus was also
high which implied that a major part of the aid was
spent on meeting the deficit. During the fourth plan
period, on account of recession in the industrigl
- sector,” investment activity did not reflect bﬁdyhncy,

Hence the country did not require aid on the same scale



as on the Third Fi&e Year Plan and the three Annual
Plans. Further, a -major part of the aid received in
this period was spent on financing the imports and thus
its contfibution to domestic capital formation was at
best mérginal. Under the fifth plan external
assistance did not rise in percentage terms. Yet the
absolute amount of aid was considerably larger than
that wunder the Fourth Plan. According to original
scheme of financing of the Sixth plan the government
hoped to raise Rs. 9929 érores through external
assistance. In percentage terms this was
apprbximately one tenth of the resources required for
the plan. As against these contemplated external
assistance the total foreign aid received during the
plan period was Rs. 8529 crores. Thus over time the
role of external assistance in the domestic capital
formation has declined.

There are several problems relating to external
assistance. Firstly it appears on the basis of
scattered indirect information that over the years the
share of non-project aid in the external assistance to
Lthis country has increased has compared to project aid.
It has been noted the non-project aid is often utilised
by the borrowing countries for less essential imports
which obviously does not help in capital formation.
Here it may be said that a large part of the aid 1is

'Qpent on financiné the deficit in balance of trade

which has grown almost frantically over the years. A

{0



look at the balance of trade scenario over the. yeafs
in table -1B will prove our point. As noted 1in
Economic Survey (1989—90),A " with the decliﬁé in the
role of supluses in the invisibles accouht and given
the contracts on the disbursement of concessional aid
an increasing part of trade deficit has been financed
by external comnercial borrowings, non-resident
deposits and decline in foreign exchange reserves".

This has led to growing stocks of medium and long
term external liabilities, higher debt service ratios
and significant depletion of foreign exchange reserves.
During the first four years of the Seventh Plan foreign
exchanged reserves have declined by SDR 2,289 million.
Regarding debt servicing it can be said that it has
become another major problem relating to external
assistance. The data provided in table-1C clearly
indicate how rapidly the burden of external debt
serveing has increased ‘in this country 4during‘ the
planning period. They, however do not reflect fully
the gravity of the situation in recent years. The debt
servicing charges have accounted for 50% of the total
external assistance. Their burden on the economy can
be realised from the simple fact that now approximately
one per cent of the hational income regularly flows out
on account of external debt servicing. All this shows
that financing capital formation through external
assistance is no more a rosy proposition.

Our discussion till now points to the fact that



TABLE - 1B

EXPDRTS - IMPJRTS AND TRAGE BALANCE (Re g?afﬁ

year Expor Groawth rate Imports - Browth rate Trade Balance
{incl.Re - ¢ ;urts) in percent in percent Py
1978 -71 1634 ' -99
19711 -12 4,755702 1825 11.68918 =247
1972 -73 22.57442 1867 2.381349 104
1973 -74 28,0208 2935 38.27338 -432
1974 -75 31.94609 3316 32.82571 -1187
1975 -76 1.23760 3265 16.58547 -1229
1976 -T7 27.43336 3874 -3.62773 68
1977 -78 5173084 5028 18. 64486 -612
1978 -79 3.888177 G811 13.13953 -1885
1979 -8@ 12,88522 7143 34.23 873 -272%
1988 -8 4.3652 25 37,2325 -3838
1981 -82 16,218 8. 438919 -5802
1982 -83 Y 3.833803 -3498
1983 -84 i 12, 74851 -6068
1984 -85 28, 8.238686 -3398
1985 -84 - 14,7384 -B743
1935 -§7 {4, 2,278120 -7644
1987 -68 Z 11.453739 -6658
1988 -59 25.87149 -7899
Source : Econosic Survey {(198%-%4:
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the écope of resource mobilisation for capital
formation either domestically or through external
;ssistance is qui£e limited. It is an elementary fact
that in a mixed economy, the government cannot directly
commandeer resources for its own use. Neither can it
regulate the ratio prices to wages to keep the level of
aggregate demand in step with the money value of
output. In the context of» accelerated capital
formation in a backward agrarian economy, there is the
additional pressing fact that the 1level of 1labour
productivity in agriculture is barely close to the
level of subsistence coﬁsumption requirements., An
economy under these circumstances can grow in a non-
inflationary manner only if the real "slacks" provided
by the system in the form of wasteful consumption of
upéer classes as well as redundant labour is made use
of to generate additional investable resources which
can lead to greater éapital formation. Moreover
political situation would not permit any reduction in
final demand. It can be metioned here that
government consumption expenditure which is a large
part of total final demand has shown exponential rising
.trend over the years.
vV. POSSIBLE WAY OUTS OF THIS IMPASSE

On the face of the above constraints viz domestic
resource contraint, external assistance problems and

present pplitical scenario (whiéh'denies any scope of



reduction in final demand) there seems to be only a few
way outs.
The first way out is greater degree of political

determination 1in regard to collecting taxes including

service charges and electricity and water rates,
reducing regressgive subsidies and substantially
widening the tax base. Given the present socio-

political structure of our economy this way out is
improbable. As Pranab Bardhan has noted, "when diverse
elements of dominant coalition of the propriety classes
pull in different directions and when none of them 1is
individually strong enough to dominate the process of
resources allocation, one predictable out come is the
proliferation of subsidies and grants to placate all of
theﬁ with the consequent reduction in available surplus
for capital formation™.

The sgecond way out is the alternative of pursuing
the path of privatising of public 1investment outlay.
But this is also not feasible because private funds
would not get attracted towards projects with low
initial returns.

The third way out which we propose is to select of
proper export-product mix which will minimise capital
formation requirements while we aim for a balanced
trade under limited (but increasing) export potential.
The target of balanced trade if achieved will do away
with the problem of financing imports from external

assistance, thus freeing foreign exchanges for wvital



developmental programmes. However, - given the
propensity to import, the target of balanced trade is
achievable only if there is an_increase in our eprft
potential. In the exercises which we will carry out 1in
the latter chapters we will try to figure out the
optimal export-product mix which will minimise capital
formation requirements.

Let us now switch over to the energy front.

VI. ENERGY

"There 1is no substitute for energy, the whole
edifice rof modern life is built upon it. Although
energy can be bought and sold like any other commodity,
it is not just another commodity, but the precondition
of all commodities, a basic factor equally with air,
water and earth”. This quote from Schumache: pithily
sums up the overwhelming importance of energy in any
economy . )

Research . in the field of economic development
recognise the special role of energy input assum ed in
furthering economic growth. Considering the strategy
for development in the general framework of wunbalanced
growth for a developing econonmy, Hirschman
distinguished between Social Overhead Capital (SOC) and

Directly Productive Activities (DPA). Power supply was

an important element in the SOC category. Hirschman

4. ~“Taken from "Schumacher on Energy" ed. by Kirk(G)



argued that there was aminimum critical point,
indicated by a critical ratio of SOC/DPA, where
p;dductive activities iﬁ an economy could only be
increased if the power capaéity could be expanded.
Provision of adequate supply of power at reasonable
prices could ensure expansion of power intensive
activities on which the growth of the economy depended.
Tynes observed that India had been continually near the
limiting ratio of SOC/DPA with regard to energy
resources over the past decades. He demonstrated
through regression analysis based on data for national
income and consumption of commercial energy in India
over the years 1953-54 to 1970-71, that there was a
close correspondence between the two variables in India
during the time.5

Regarding the energy front in India we will mainly_
concentrate on electricity which is one of the major
sources of commercial energy. In the seventh plan out
of the total public sector outlay energy'accounted for
30.8% and electricity itself accounted for 20% of the
above outlay. In India during the past three and half
decades energy has been developed on a considerable
scale. The total installed capacity in the country was
around 5940.38 MW at the end of March 1989 as against
2350 MW in 1950.  This development though quite

impressive in itself, left a gap between the demand for

5. This part is entirely based on D.K.Bose's "Energy
Economics” (ICSR).



and the supply of electricity. Consequently power
shortages have become a normal phenomenon in almost
every part of the country. This shows that as in the
case of capital formation India should look for more
productive uses of electricity and cannot afford to
have wastages. So we have set upon ourselves the task
of finding the optimal export-product mix to reach our
desired goal with minimum electricity use.

VII. In carrying out our exercises we will take
recourse to an jinpput-output type of model allowing
flexibility in the trade pattern and choices in the
level of sectoral gross output.

In plain verbal terms ourkobjective function will
be to minimise either capital formation requirements orv
electricity - use such that, sum of (exports minus
impdrts) is greater than are equal to zero in a
situation of limited export potential and given finél
domestic demand. -

We have to formalise our problem in terms of a
model . The next chapter will go on with the
calibration of the model. The following two chapters
after the chapter on model will see the calculations
and generations of the required coefficients, matrices
and vectors for the empirical validation of our model.
In the fifth chapter we will discuss the results and
interpretations of our optimal solutions from the
éxércises. In the last chapter weiwilliponder over the

.feasibility and practicability of the whole scenario.
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THE MODEL



THE MODEL

(Ii— A Brief Prelude

In this chapter we intend to provide a snapshot of
the economy through a model. In this respect we will
hang on to the input-output scaffold which is largely

the creation of W.W.Leontief.

The theory of input-output has at 1least three
important aspects. Firstly, ip is of interest to an
econonic theorist because it provides the simplest form
of Walrasian general equilibrium ; its form 1is so
simple that it holds out 'the hope of empirical
statistical measurement. Secondly, input-output is of
interest to the national income economist because it
provides | a more detailed breakdown of the
macroaggregate and money flows. Thirdly, the theory of
input-output can also be regarded as a peculiarly
simple form of linear programming. 1In the simplest
Leontief system, in which no substitutions of inputs
are technologically feasible, the optimising solution

is the one and only efficient solution possible.

Without further ado 1let us now delve into the
building up of the model. We will first conceptualise
the situation theoretically and then go in for the

empirical exercises.



(II) Outline and Assumptions of the Model :

Suppose there are n sectors in the economy
producing n goods. Our output-input framework seeks to
take account of the interdependence of the'.production
plans ahd activities of the n sectors which constitute
the economy. This interdependence stems out of the
fact that each industry employs the outputs of the
other industries as its raw materials. Its output, in
turn, is often used by other producers as a productive
factor, sometimes by those very industries from which
it obtained its ingredients. Steel is used to make
railroad cars and railroad cars are in turn, used to
transport steel and the cocal and pig iron which are
used in its manufacture. Other examples should come to
mind at once.

The basic problem, then, ié to see what can be
left over for final consumption and how much of each
output will be used up in the course of the productive
activities which must be undertaken to obtain these net
outputs.

The 1intransigence of the empirical materials and
the computational problems have forced on input-dutput

analysis a number of simplifying assumptions, of which

two are particularly noteworthy. Our first assumption
is that each sector produces only one homogenous
output. But this restriction can be somewhat relaxed

by interpreting this good as a composite ébmmodiﬁy

which 1is made up of several items produced in fixed

20
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proportions. Such a compound good can, for example,
consist in packagesof chewing gum and fertilizer in
which there are always ten sticks of gum and one
kilogram of fertilizer.

Our second assumption is perhaps more serious. It

states that in any productive process all 1inputs are
employed 1n rigidly fixed proportions and the use of

these inputs expands in proportion with the level of

output. This 1is a special case of an assumption of
constant returns to scale. But the fixed proportions
assuﬁption is far more restrictive. Constant returns

to scale is perfectly consistent with the substitﬁtion
of one factor for another. A linear homogenous
production function permits both labour - intensive and
capital - intensive procésses. Not so the Leont&ﬁ
fixed proportions premise which requires that ba
manufacturing process whieh is labour intensive offer

no option of capital - intensive alternative.

(III). Core of the Model

Let X = X1 be the ( n X 1) column vector
X2 of gross output of the n
. sectors measured in rupee
. terms at some constant
Xn prices.
Let A =Tall al2..aln be the (n X n) input
a2l a22..a2n coefficient matrix, where
. aij = amount of the ith
. = -good measured in rupee. terms
anl an2..ann to. produce one rupee worth of
the jth good. N
‘ DIsS Canti,
| 332.450954 E b
B D2621 0 g0,
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p
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Let C = c1l be the (n X1) column vector

Cc2 of private final consumption
. expenditure on each good
. measured 1in rupee terms of

Cn some constant prices.

Similarly 1let Inv. G, E and M be the vectors of

investment expenditure (which includes both fixed
capital formulation and changes 1in stocks of
inventories) governmental final expenditure, final

export demand and imports respectively.

From the basic annals 'of national income
accounting we know that the vector of total final net
demand is

( C + Inv. + G+ E - M)
AX 1is the vector of intermediate demand. Now gross
output in each sector should be enough to sustain
intermediate and final demand. 1i.e gross output =
intermediate demand + final demand
i.e.X=AX+(Ci+InV.+G+E—M)

We could have as well put an ) sign instead of the
equality one. . However since Inv. vector takes care of
the changes in stock of inventories the equality sign

is valid.

Let C + Inv. + G = F (vector of final domestic demand).
Therefore we can write our equation as

X - AX = F + E - M
i.e. (I -A) X 7; » - F A + E-M ;...(l)

(net output) = (Final domestic demand)+(net export demand)

2



RelaEionship (1) 1s the fundamental input output
balance of our system. " We will now make certain
assumptions (hopefully realistic) regarding the M
vvector.

We assume that import of a commodity is
proportional to the gross output of that commodity.
ie Mi = Wi XKi (i =1l...n)

Which in other words means that the propensity to

import is given for each commodity.

Here let W = Wi Oo. .0 " be the (n X n)
O WNaw- -0
. L~ ‘ diagonal matrix of
O. . . Wn import/ gross output

coefficients (Wis)

Obviously it follows M = W X
So, .from (1) we have ( I - A ) X = F + E - W X with a
little manipulation we get

_1 .
X:(I—A+W) (F+E) .........--(2)

Relation (2) consist of our fundamental input output

balance, when we assume M = W X.

Now suppose K = (K1, K2,.......Kn) be the ( 1 X nirow

vector of ICORs of each sector.

Here Ki = increment in capital stock required to
produce one rupee increment in gross value

added of the ith sector (i = 1,2....n)

Let X, F, E be the vectors of gross .output, final

domestic demand and exports in the initial éeriod. And
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let X be an target vector (where the naturé of a target
.will be defined a little later)

Hence, X - X = Vector of target change in gross output.
Aand, KV( X -7X ) = capital formation required to

achieve this target.

Now what is the target ? The nature of the target and
the contraints was specified in the previous chapter.
Recalling that X = (I - A + W )._l ( F + E), we keep

on F same as before, i.e. F = F. Now we let the

exports vary in such a way that trade at least balances

i.e. sum of (exports minus imports) ) 0

i.e. (E - M ) 20

i.e. S (E-WX)» 0 [Where S = ( 1....1) & M = WX
-1

Since X = (( I - A + W) ( F + E )

[
o
n
m
1
-3
>
t
n
L
i
pod
>
|
(2}
|

so S (E~-WX) >0
implies S ( I - A ) X » S F

i.e. SC I -A) (I -A+W) (F+E) »SF

H
o]
|
o
A
-
!
oo
+
=
Amnd

i.e SZ F + SZE ) S F [where Z
i.e. SZE ) S F - S Z F

Hence sum of (exports minus imports) ) 0

implies SZE » S F - SZF.

We also assume that there is an upper bound on the
export of ‘gach"item} which simply means that our

export potential is limited. This can be depicted as
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E ( E ( 1+ r), which simply shows that we cannot
export more than a certain fraction r over and above
the initial exports ( E = initial exports)

In a nutshell the nature of our target X vector is

as follows

-1
X = (I - A + W) ( F + E)
F = F ( final domestic demand is same as before)
ESE (1 +r) ( Export potential is limited)

and SZE ) S F - SZF ( Trade must at least balance)
Our objective 1s to reach this target with minimum
capital formation.
Therefore our exercise is to
min. KV ( X - X))
st. E E (1 + r)
SZE 5 ST - SiF. (Smce F= F)
Now minimising K V ( X - X)

--> min. K V X ( as X is given)

--> min KV ( I - A/+ W )_1 (F + E)

--> min KV (I - A + W) o E ( as F is given)
Here the whole exercise boils down to

min. KV (I -4+ W) - E

st E E (1 +r)

and SZE ) S F - SZF.

By solving this linear programming problem, we
will get an optimum E vector from which we can
generate the X vector using the relationship

-1
X=(I -A+W) ( F + E)
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and see what is the optimum productﬁmix to achieve our
target. We can do a similar exercise with respect to
electricity. Let e =‘(el,e2,{;........eh), where ei is
equal to to the electricity in KWH regquired to produce

one rupee worth output of the ith sector.

Obviously electricity required to produce a target
gross output vector X is eX. Our objective function
then boils down to minimising eX subject to the same

set of constraints as in the investment minimisation

exercise.
Now, min. eX ---> min. e(I - A + W) (F+E)
-1
—————— > min. e (I-A+W) E las F= F, given]

Hence, our exercise 1n this case is to

-1
min. e (I-A+W) E
such that E E (1l+r)
and sZE ) sF - sZF

Solving the above linear programming problem we will
get an optimum E vector. Then we can compare the
two optimum E vectors obtained from solutions of
investment/electricity minimiéation exercise and see
how the product mix changes as we switch over from
capital formation minimisation exercise to electricity
minimisation exercise. We can also vary r i.e., vary
‘our export potential and see how'vthe optimum solution

" changes with changes in export potenfial.
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So far, we have ‘been playing around within a
theoretical framework. Now we will come down to the
world: of hard realiﬁy and carry out our exércises on
the empirical front. In order to do that we have to
generate all the relevant vectors and matrices in the
Indian context. How do we go about doing that will be

unfolded in following chapters.
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CHAPTER 3

GENERATION OF SOME RELEVANT MATRICES AND VECTORS



GENERATION OF SOME RELEVANT MATRICES AND VECTORS

I. As—‘promised earlier Qé jwill now generate- the
relevant matrices and vecﬁors for our emp%?ical.
exercises. Our first task is to calculate the A matrix
(which is the input-output coefficient matrix). For
this we have taken the } help of Input-Output

Transactions Table of the Indian economy for the year

1978-79, published by the C.S.0.

II. THE TRANSACTION MATRIX |

In the above mentionéd publication the input-
output transactions (commodiﬁy x commodity), 1978-79 in
rupees lakhs is given for 60 sectors of the Indian
economy. These sectors are énlisted in table 3A.

Let us denote the eleﬁents of this transaction
matrix by Tij (i=1,2,....60,‘j=l,2,....60)
where Tij = Amount of ith commodity bought for the
production of the jth commodity by the jth sector.

Since 60 sectors may prove to be a 1little too
unwieldly in our latter cou?se of study we have reduced
the number of sectors from 60 to 35 by clubbing some of
them together. For examplg sector number 1 to 7 (i.e.
food crops to fishing) has been clubbed together and
renamed agriculture, forestry and fishing. Similarly,
sector no.52 to 60 (i.e. trade to public administration
and aéfeqce) has been addéd together under the heading

"other services". Care has been taken so ag not to

22



miss outithe important detaiis. Oour 35 sector and the
clubbing thch has been déne to arrive at these 1is .-
reproduced in table 3B. é Our new input-output
transaetions table is of thé dimention(35 x 35). Let

us denote the elements of'this new table by Hij
(1=1,2.¢¢++..35, and 3=1,2,.....35). How the relevant
clubbing has been done will be clear from the example
given below. !

As noted earlier we have clubbed together sectors

1 to 7 in the original table to sector 1 in our new

(CINER ]

classification. Therefore, H1ll1l = %:é%-T}j

Again, sector 8 in the original table is coal and
lignite. We have kept it as it is and it is our sector
2 in the new classification. iHere, H12 = %%'Tia

In this way all the relevant adding togethers and
consequent groupings had been done to arrive at the new
input-output transactions table. In the original
matrix the gross value added, gross output, private
final consumption expenditure, Government expenditure,
gross capital formation, exports and imports of all
sectorshave been given. We have again added up the
relevant sectors to arrive  at the figures under
different heads of expenditure according to our new
classification. One can have alook at this whole
transactions matrix in table 3c. Here, it must -be
noted that all the relevant calculations had been done.

on the computer; using the software package, LOTUS-123.
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III. THE COEFFICIENT MATRIX

After having generated the relaQent transactions
métrix we ?will now calculate the input—oﬁtput
coefficient matrix A. We may recall that Hi3 =
amount ' of the ith commodity in rupées lakhs bought for
the production of jth commodity by the jth sector.

Then Hij/(gross output of the jth commodity) -is
equal to the amount of ith commodity in rupees to
produce one rupee wofth of the jth commodity. This is
nothing but aij, an element 6f the A matrix. By
calculating Hij/(gross output of the jth commodity)for
all sectors that is for all i's and j°s we will get
all the aij's which constitute the A matrix. This

matrix is reproduced in table 3D.
IV. THE VALUE ADDED COEFFICIENT MATRIX

Let us denote the value added of the ith sector by
(Gva)xr ; i=1,2,.....35.
Now (GVA)i/(gross output of the ith commodity) gives
our gross value added per unit of gross output of the
ith sector. This is our Vi = [(GVA)i/(gross output of
the ith commodity)]. We can calculate these Vi's and
generate the V matrix which is the diagonal matrix
consisting of the Vi's. These Vi's are listed in table

3E.
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V. THE F,E,M & X VECTORS: FOR THE INITIAL YEAR

Till now we have created the A & V matrices. The
coeffiéients of these matrices are at 1978-79 prices
because the original input—output transactions table as
published by the C.S.0. was for the year 1978-79 and
the figures there were given at that years current
prices. We will now try to generate the vectors of
final domestic demand (F), exports (E), imports(M) and
gfoss output (X) for the initial year at 1978-79

prices.
VI. CHOICE OF THE INITIAL YEAR

The initial year is taken to be 1984-85. There is
nothing holy in this choice but one «crucial fact
necessitated the convergence on to this choice. The
fact 1s that it is easier to calculate the relevant
vectors for 1984-85 due to availability of some
important information. Since the structure of final
demand for the year 1984-85 has been given in "A
technical note on the seventh plan of India \(1985-90)"
published by the perspective planning division of the
Planning Commission, it 1is convenient for us to

calculate the required vectors for this year.
VII. STRUCTURE. OF FINAL DEMAND

In the above publication the structure of final

demand is given for 50 sectors. But we have to reduce
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this to our classification of the 35 sectors. Before

doing that let us just allude to what the figures given

in the satructure of final deﬁand means. An example
will make it clear.  For the sector"Paper ahd paper
based industries”, the figure given under the heading

Private Consumption is 0.006677. It means that private
consumption expenditure on paper accounted for fraction
of 0.006677 (or 6.677%) of the total  private
congumption expenditure on all goods in that year. The

other figures in the table have similar meanings.

As noted alittle earlier we have to reduce the 50
sectors as given in the Technical Note on the 7th plan
to our classification of 35 sectors. Simple clubbing
together as we did while generating the A matrix would
not do because the definition of the sectorsgiven in
the Technical Note on the 7th plan does not tally
exactly with the sectorg given in the input-output
table. Since our classification of the sectors are in
line of the input-output table(published by C.S.0.)
where our sectors are either the same or a simple
clubbing together of a few sectors given there.
However, we have serious problems regarding the
reduction of the 50 sectors of Technical Note to our

classification of 35 sectors.

For this we have to resort to a little
fe¥
manipulation. In some caseslSimple adding can-do the

trick. For example, sectors 1 to 10 in the Technical
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Note éorresponds to our sector 1 (Agriculture, forestry
and fishing). In this case a simple clubbing together
of the sectors 1 to 10 in the Technical Note is enough
for our purpose. But the hitch lies elsewhere. For
examnple, the sectors 31 to 33 in ihe Technical Note
corresponds to our definition of sectors 16 and
18(heavy chemicals and fertilizers respectively). Here,
a simple adding up is not sufficient. So what we have
done 1s that we have added up the relevant figures
under different heads for the sectors 31 to 33 in the
Technical Note. Then we have disaggregated this added
up figure among our sectors 16 and 18 and the pattern
of disaggregation is the same ag it was in the year
1978-79. Let us explain this in alittle more detail.
From the transactions table we can get the total
private consumption expenditure of the sectors 16 and
18 combined. From this we can calculate what fraction
of this total Af two sectors goes to sector 16 and what
fraction goes to sector 18. Recall that we have added
the sectors 31 to 33 in the Technical Note. Now the
added up the figure (say P) under the head private
consumption means that the private consumption
‘expenditure on sectors 31 to 33 together account for a
fraction p of the total private consumption
expenditure of that year. Since sector 31 to 33
correspond to our classification of sectors 1% and 18,

we now know that private consumption expenditure on the
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sectors 16 and “18 (according to our definitions)
together account for a fraction P of the total private
consumption e;éenditure of that year.- Now/we have to
break up this P into the relevant ffactions for the
sectors 16 and 18. And this is done according to the
distribution pattern in 1978-79 which we referred to a
little earlier.

In this way we can either club together or
disaggregate(when the need arises) the sectors given in
the Technical Note to arrive at the structure of final
demand, 1984-85, in accordance to our classification of
sectors. This whole structure of final demand, 1984-85

is given in Table 3F. This our first step towards

generating the vector F, E, X, M etc.,

VIII. THE C, 1Inv., G, E AND M VECTORS IN THE INITIAL

PERIOD

From the National Accounts Statistics (1980-81 to
1986-87) published by C.S.0. we can get the figures for
total private consumption expenditure, total gross
capital formation, government consumption expenditure,
exports and imports for the year 1984-85 at current
prices. We can break up these total figures according
to our structure of final demand.(which we derived a
little earlier) among the different sectors. So that
now we have-the detailed break up of the consumption
expenditure, e;éofts et al. for different sectors in

1984-85 at current prices. (Table 3G)
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In the next step we have to deflate these figures
to 1978-79 prices (since we have to reduce everything
to some constant price). From the National Accounts
Statistics we can derive the relevant érice deflators.
"Then, we can use these deflators to bring down every
thing to 1978-79 prices. The level of final demand of

1984-85 at 1978-79 prices is given in table 3H.

IX. THE GROSS OUTPUT VECTOR FOR THE INITIAL YEAR
Since, F = ( C + Inv. + G), we can now dgenerate
the F vector for the initial period. Recall that from

relationship (1) in our chapter on model we get the

-1
X=(I -A) (F + E-M)
Since we have the A matrix we can calculate (I-A) and
-1
then get (I-A) using the computer software packages

LOTUS-123.
Then we can denerate the X vector (the gross

-

output vector) for the initial year. One can have a
-1
look at the (I-3A) matrix in table 3I.- The X vector

for the initial year is given in table 3 H.

X. THE IMPORT COEFFICIENT MATRIX

We may recall that Mi = Wi Xi (1=1,2....35)
Hence Wi = Mi/Xi
Since we have all the Mi's and the Xi's we can

calculate the Wi's. Since Wi's go to form the W matrix

35



we can get that too. From relationship (2) we get that

X=(I«-A+W)_1 (F + E)

Since ﬁhe W matrix has been generated we can ‘
calculate the matrix (I - A + W)-1 and arrive at the X
vector by multiplying (I - A + W)“1 with (F + E). It
can be easily checked the X = (I - A)—1 (F + E - M)

= (I - A + W)_1 (F + E),
which follows from definition.
Since, we will be needing the (I - A + W)—l frequently

for our empirical exercises we have reproduced this
matrix in table 3K. Till now we have partly fulfilled
our promise of generating the relevant matrices and
vectors. What remains to be done is to generate the k
and the e vector (the vectors of ICORs and electricity
coefficients respectively). We will take up this

daunting task in the next chapter.
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Sectors of the Indian Economy as given in the
Input - Output Transaction Table (C.5.0.),1978-79

i Food Crops

2 Cash Crops

3 Plantation Crops

§ Other Crops

S Animal Husbandry

& Forestry and Lagging

7 Fishing

8 Coal and Lignite

9 Crude Petro. & Natural Bas
18 Iron Ore

11 Other Minerals

12 Sugar

13 Food Products Excl. Sugar
14 Beverages

15 Tobacca Products

16 Cotton Textiles

17 Wool,Silk,Synth.Textiles
18 Jute, Hemp kMesta Textiles

19 Textiles Products

2@ Wood Products Excl. Furniture

21 Furniture,Fixtures

22 Paper ,Paper Products

23 Print,Publ. & Allied Activites

24 teather, Leather Products
25 Pleastic Rubber Products
26 Petroleus Products

.27 Coaltar Products
28 Inorganic Heavy Chemicals
29 Organic Heavy Cheeicals

3@ Fertilisers

31 Paints,Varnishes YLacquers

32 Pesti. Drugs & Other Chemirals
33 Cement

34 Non Metallic Minerals

35 Iron Steel ¥ Foundries

36 Other Basic Metal Industries
37 Metal Products Excl. Machinery
38 Agricultural Machinery

39 Machinery for Textile & Other Industry
48 Othér Kachinery

41 Electronic,Elec. Machinery

42 Railway Transport Equipment

43 Other Transport Equipment

44 Misc. Manuf. Industries

43 Construction

46 Electricity

47 Gas & Water Supply

48 Railway Transport Service

49 Other Transport Service

38 Storage & Warehousing

31 Comsunication

32 Trade

33 Hotels & Restaurants

a4 Banking

35 Insurance

56 Ownership of Dwellings

37 Eduéatian & Research

38 Medical ¥ Health

59 Other Servites ~

58 Public Administration & Defence




TABLE - 3B

°

Classification of sectors as eavisaged in cur study

Sectors

1 Agriculture,Forestry & fishing

2 Coal & lignite

3 Crude petroleus & Natural gas

4 Iron ore & other Minerals

3 Food,beverages & tobacco products

b Cotton textiles

7 Hool,silk etc,

8 Jute,heap & aesta _ -

9 Teatile product including weaving apparel
18 Wood % wood products

11 Paper & paper products

12 Leather & its products

13 Rubber & plastic

14 Petroleur products

15 Coal tar products

14 Heavy chemicals

17 Fertiliser

18 Paints,pesticides ¥ cther chesicsls
19 Cement

20 Other non metallic mineral products
2% Iron & Steel

27 Other getals v

23 Fetal products excluding machinery & transport equipeent
24 Man electrical machinery -
25 Electrical machinery

26 Transpart equipeent

27 Cther manufacturing Industriec

28 Construction

29 Electricity

38 Gas Y water supply
3! Railway transport service

32 Qther transport service

33 Storage & Warehousing

34 Comsunication

39 Dther services

- BBE



"TABLE - 3

INPUT-QUTPUT TRANSACTIONS MATRIX (COMMODITY X COMNODITY),1978-79

(Rs.Lakhs)
* SECTORS , R 3 4 ] N T 8
t Agriculture 838597 8 2 7 421399 113686 10236 19879
2 Coal & lig. 108 938 2 18 3148 A 683 143
3 Cr.pet & N.gas 2 8 ] 2 13y 31 8 )
4 Iron & oth.Min, { 2 8 18 367 17 79 1§
" § Food,bev.k tob.P 3386t e e e 184p28 2064 63 13
& Cotton text, 6789 8 ) 9 2911 128733 11183 384
7 Wool,silk etc, 13- () g ) 42 5786 13379 28
8 Jute,heap & mesta 1541 g 2 1 6397 1568 382 1681
9 Txt.pd.inc.u.app. 2361 8 g 8 133 212 1463 647
12 Kood % wood pd. 825 234 ' 87 6848 1645 734 il
i1 Paper & paper pd. 421 173 7 47 6372 1797 2331 159
12 Leather & its pd. g 2 ) ] 73 497 9 8
13 Rubber & plastic 337 ] ) 25 2483 678 354 b4
14 Petrolevs prod. 39733 531 408 8e: 3399 2948 1381 289
13 Coal tar pd. 4 g g 39 175 132 1877 9
16 Heavy chemicals 183 @ 4 i Mzb 6893 2887 8@
17 Fertiliser 142568 (4 g 2 128 7 22 8
1B Painte,pest.etr. 19249 2394 8 681 1322 16973 54378 1573
19 Cement g 2 162 ) (! 8 ) {
28 Oth.non &.min.pd. 143 g 877 Z 3787 136 113 17
21 Iron & Stee! 278 3 a i 1466 1594 374 275
22 Other zetals 14 8 ¢ 4 758 i1 38 i
23 Met.p.exc.mch.btpt. 1329 173 2 27 18eIs 2698 938 390
24 ¥on el.zachinery 5938 7322 1584 472 -529% 7428 2332 53
25 Elec.gachinery 181 2 g 8 7 16 8 2
26 Transpoht egpt. 1152 224 . 2 73 21 59 18 2
'27 Other ean.Ind: g3 71 { { 382 33 121 2
28 Construction 33564 282 254 35 48R 3179 1397 377
29 Electricity 24914 3569 23 1241 7441 14536 323t 1433
38 Gas & water sup. s i H e 33 50 23 2
3L Rlv.tpt.service 14881 485 73 13 4i72 1681 489 166
32 Gth.ipt.cervice 15547 2212 35 396 14453 14348 1499 1278
33 5t.% Herehousing g 2 2 8 8 8 & g
34 Comaunication 1873 78 121 3 1374 876 482 77
35 Oth.services 143754 2523 972 1452 114423  BE@BS7 25636 7654
total (337345 21225 4082 3915 74331t M12413 137918 37297
net ind.taves 36731 2695 643 98¢ 36783 21787 31eed 1767
gva 3424457 SASSA J798t 37541 149374 15B932  ABe2T 16196
g.cutput 479875 TA4T4 42625 ABE64 931753 5938327 218880 55220
contd.
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{ P b ?}1

SECTORS 9 18 it 12 13 14
1 Agricultore 3381 23408 4498 19933 9654 44

2 Coal ¢ lig. 192 29 1345 13 268 281 7381
3 Cropet & Nogas ] ) 8 (] 72 146516
4 Iron & oth.Min. & b 313 [ 113 2
3 Food,bev.t tob,P 3 152 538 818 187 65
& Cotton text. 36824 148 331 4 873 13
7 %ozl =itk etc, 8657 13 3 18 a1e 8

g Juls temp & mesta 744 117 763 264 295 285 1

9 Txt.pd.inc.w. app. 7412 247 367 342 1272 6
12 Wocd ! wood pd, 748 12275 448 847 463 415
i1 Paper & paper pd. 587 146 33953 385 357 411
12 Leather ¢ it pd. 17 19 2T 11628 1 2
13 Rubker ¥ plastic 814 330 1381 1979 18224 145

18 Petroleue prod, 1359 589 12 136 1777 4298 349

32 - 28 t ] 26 933

ie 144 3528 1736 2734 1184 435
{ 2 2 2 2 {3

4852 942 3593 1332 18146 2319 283
8 3 i 2 2 8

&7 132 124 139 317 470 45

174 675 753 284 745 212 b4
369 158 738 g 1 3

557 943 1298 538 1574 1241 215

1274 49¢ 3198 & 703 122 234
7 e 25 & i1 I
& 28 i4 & 1e9 3

212 15 i3 158 i4 3 2

747 338 1434 112 752 118 238
1694 12348 414 32 uA% 1612 442

i1 g 784 5 43 129 12!

REL 855 1336 . 155 395 832 2123

1388 2883 1847 837 g4l 2874 1822

g 3 3 2 2 d g

23 ol 667 17% 317 19 17

s 7518 13864 18944 1@is: 15693 9278 331
t-tat 103824 5912 @7 52567 THIR  17e6iR "y
et i takes 11684 4837 12345 4982 13595 4337 1572
Gy 9934 ST%T 52362 2639 et 18942 837
A 214234 121726 152413 8198 11345 289937 26949




5 it N 2 VT “

SECTORS ; 7 RN | 19 2

-1 Bgrizulture 75 23283 ¥ B39

Ceal & lig. g 1473 3114 4621

: ps‘. % N.gas TN TSR 8 9

4 Ircn & ooth.Min, 288 738 749 4067

S Frod,bev.t tobP 276 15879 ) 43

- & Cotton text. SRR (] 212

Woal,silk etc. 2 39 8 2

B ._‘.-,‘e:p % mesta 255 18135 aigs 1268

¥ Tekipdiincanapp. 2 138 2 39
18 Noad E wood pd. i1 5879 i | 949 536
1{ Paper % paper pd. 55  1Egi4 - T 248
12 Leathzr ¥ its pll. 2 i 2 3 bb
13 Bubber & plastic 438 1577 ¢ 249 182

{4 Potrolevs praod. 8238 4736 37 2708
15 5:51 tar gt a8 413 21 224 7344

{4 Hzavy chemizals B597  AB&9 3 2678
17 F: ‘.;1'55. iRV k) ) 28 by |
1B Faints,pest.etc. 1653 SE452 2 1157 I54
i3 Cegent g 129 28 1835 32
2% Ui%.non g.6in.pd. &i2 3936 389 18185 1422
21 inan- % Bhee! Z L 51 875 3248 89517
37 Qter acials 33 3328 8 26 17a@2
23 ¥=i.c.eue.ach. tipt. 334 £243 ai3 1288 18832
24-X2 «rachinery 2954 341 1236 2578 14918
I3 Slgs.ceskimery 3 I H a5 128
2 T-acspart emb. 4 i4 i 25 {3
37 e nailang 51 22 H 78 438

P % 32 1259 553
732 274 3878 2887 13:9%

333 534 12 73 89
158 184 {786 3285 12388
1 7 AR 3 v SO 1 R o

2 ] ? 3

155 1135 ob 545 762
A 16213 #4445 88718 17408 5835
toeal 4986k 252858  Z7553 67343 2M65ES

oel Iid,Xaves £1213 - 4319 2374 7838  3a%l-
gvs 24183 1BISST %578 164970 99558
s v 114 185:358 392246 39977 24EI78  M13344




TABLE - 3C contd. -

SECTORS ’ 4] 2 27 28 29 . 3 3t 32
i Agriculture 188 132 1229 21134 164 L] 8 11386
2 Coal ¥ lig. 118 1588 982  218% 1922 U . 327 21
3 Cr.pet & N.gas 2 12 3 8 214 4398 ] ]
4 Iron & oth.Min. L) 38 187 14214 ;) 8 8 k]
S Food,bev.% tob.P 32 7 234 8 1 1 8 35935
. & Cotton text. 122 77 169 - 29 78 8 497 4
7 Hool,silk etc. 9 22 . 348 8 & 8 (] 8
8 Jute,heap & amesta 1882 389 1225 s837 17 B8 8 B
9 Txt.pd.inc.w.app. 19 58 89 ) 1366 ] 3 679
1@ Wood & wood pd. 3847 1295 2986 44955 132 3 432 19
11 Paper & paper pd. -7 645 2197 449 294 1468 132 . 27137
12 Leather & its pd. & 11 261 2 2 8 8 149
13 Rubber & plastic 4648 8318 1686 a4 18 20 375 33848
14 Petroleus prod. 1747 Jeg7 1848 184 2168 284 4784 65198
13 Coal tar pd. 91 165 21 1783 6 35 f 8
16 Heavy chemicals 7459 1897 2935 [ 379 882 (] 3
17 Fertiliser g 8 33 19 f ) (] ()
18 Paints,pest.etc. 14328 1868 17183 . 24773 192 7% 22 366
19 Cement 5 . 7 g 38831 8 8 (] 2
. 28 Oth.non m.ein.pd. 2403 385 3286 15932 55 2 782 {52
2{ Iron & Stee! 27357 34453 24623 185870 1784 3t 4988 60
22 Other aetals 21499 5416 6539 1 B:H] (] ) 8
23 Met.p.exc.ach. kipt, 4175 7521 1Be34 118 134 338 6133 1928
24 Non el.sachinery 2039 5925 1614 3617 123 18es 823 832
25 Elec.machinery 28589 2393 2573 32783 6473 21 5826 3671
26 Transport egpt. 218 37861 1818 187 25 i6 37928 41827
27 Gther man. Ind. 134 839 4718 2832 34 47 154 3813
28 Lonstruction 1828 457" 443 142 7551 1689 15149 928
29 Electricity 2162 4127 2778 15768 b4Bt4 8366 4734 972
3@ Bas % water sup. 183 4B 21 744 1619 841 174 412
31 Rly.tpt.service 1482 2623 1683 17e68 7519 218 3618 5269
32 Oth.tpt.service 2864 2523 1681 22812 1681 49§ 2817 59226
33 Gt.k Rarehousing @ e 8 8 o2 2 8
34 Communication 1883 8oe 1965 409 922 63 488 3172
33 Oth.services 26832 23937 22543 149588 16839 1235 18931 63599
' total 148477 152229 119852 4BS186 134829 25887 184023 389312
ret ind.taxes 30832 26815 16138 7334 12@35 1630 9393 83B1!
g¥e TIR4Z 124135 26562 - 464396 148283  1@B1% 182789 345844
g.autput 238351 3@3179 162572 12258%%  28A347 37456 216283 738147
Contd.
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SECTORS 23 4 73 int.iz: PFCE GFCE BFCF CIS

17221 1877:35 3844348 8768 17U

ioagricellare d 3 757
t lig Z 3 A SR i3 SRR )| 3 2 -266
3+ ¥ N.gas 3 ] PN X 5y 8 2 2 4328
&1 cth. Min. 3 2 73 83938 ] 3 2 1587
3 Fzod,bsv. % Lob.P 2 3. 2452 J1BBIT2 . 65T 525 3 4455
& Cotion tesrt. 3 B AEZT N ABISER S 3RATTS 3 3 4584
7 < &) 2 T 29721 178eA7 2 2 8435
g 1 3 a3z 1473 2 34 3 1293
7 3 BT 3322 . 123%% 1423 2 4938
12 3 i3 ELTT IR 13745 753 4193 837
1 73 {8 . el ) T 27976 16217 ] 2454
1 z 3 - 41575 213 g 553
i

[SF I o B

3 } R 8563 1226  (s@ts 3248
13 az 193 oir 39143 15843 3 1583
15 2 2 T ] 2 8 -37u4
1 % e gqems ? ) 1 unR
i7 PRSI e SRR Sk 2 214 g -9
16 P8 3. BT IR sk 127 2 13755
13 Coopt 3 b § BER A 5 2 2 ? SS
280 2 p TR {0 | S, 77" 1 M3 1%
2 i 1 } .5 AT 2 143 21957  Bids
2% 3 S L RO T 5 7 8 2328 s
23 33 RS AR 538 2577
2% K 3 S TIOLSTIS M 282 166727 29942

23 Erzziaatiise 3 1574 Ju0s - BITR 29369 2833 160109 -19%3%
) 2al e SIS MiAR LR v (1L 3945 186278 5639
2feh : 52 Tyl S 48126 48920 25044 7

v

e,

43 Cll.seryices 74 €3 321773 13137T2 1638785 4832:2 58993
4 Ji5L SITOMBITITT TRACITD ABBIASY 921259 168580 26927

SR Lo 23 820 81T &TTIZY 2334BF 31544 183979

HEX HEST 78815 72ERi eeETI:a g 2 2
ssiaet 18355 BBSI3 3IT2lM 1842717 783992 952594 17097835 269292

H
2T 25e i3 43370 latits g 72487 1994805 |
e gl P SR el G <3 s SO 1 6855 g 8
32 Bsc 1 az ! 5 14 A RS L | 5% 1723 e 2
3L 3 L2 2% AR IR220 1SeE2 . hiss 1894 8
32 &t t 23 1362 2377 I5ISE5 3M0eSS 9813 1718 3
33 IL.3 Warchausing 2 $u 12795 L RES 3 5 i 3
34 Coozenization 323 2 WD OAKT WS 1762 8 )

:

LSE ]

contd.




SECTORS

1 Agriculture

2 Coal & lig.

3 Cr.pet & N.gas

4 Iran & oth.Min.

3 Foad,bev.k tob.P
& Cotten text.

7 Kool,silk etc.

8 Jute,hesp & mesta
9 Tet.pd.inc.w.app.
18 Kood & wood pd.
1! Paper % paper pd.
12 Leather & its pd.
13 Rubber % plastic
14 Petrcleve pred.
15 Coal tar pd.
16 Hezavy cheasicals
{7 Fertiliser
18 Paints,pest.etc.
19 Czszent
28 Cth.non s.eir.pd.
2! Iran % Stesl
22 Cther setals

23 Met.p.erc.ach, Mipt.

25 Ron el.rackinery
23 Elec.zachizery
2t Transport egpt.

N’ niy

avher ean.Ind.
2& Ewr-‘r c& cn
23 Blactricit ¥

J¢ Baz 2 waler zup,

3t Riy.tat.service

3'! f“& ;l" "E-"\.CE

33 5t.% Warshousing

34 Lozmunication

33 Cth.services
t:ta.

&5
ret ind.tazes

284
7
11743
86565
22342
3172
8%¢e7
68385
1339
3332
31872
2890
2833
17
Jies
2
15317
143
68382
24557
9574
12483
1685t
18574
12675
Jsei8
3

2

g
18581
48447
a
17¢2
132133
789852
2331
4
711422

it T.F.USE T.OUTPUT
55243 - 29927 3159153 4798755
B48 1721 1M
125119 -128784 42626
13287 523 A4457
62158 743595 931787
7 3533 593855
4031 182274 218831
3t 1B 522
2189 194953 2142t
27 WY 17T
22343 35849 152489
31 . 67159 BBIBH
17:3 32337 - 11148
4339 15613 2099%
183 -9i@ 26978
22365 -17844 97522
37872 -4477 10527
4688 43454 3%Ee=2
6893  -135 39908
4BBR2 52148 24077
SBE3R 533 a1omis
27434 -SaBh  BAETE
6362 Se%& 153799
7825¢ 152255 771488
3445 167307  ISET3
TS 177597 JiET
44823 1268:3  fa5T:
- 3 1072 17350y
d - 34973 28342

B o . T
3 188994 214305
3660 BISS LTS
3 § 5 1445,
1222 2~ PEC1s
1773 9557 WiTEt
742375 95643E. 16bIET:S
3 IS 15T

2 T oBEETIT

742725 9948573 2655..-3

~at

A\




18 Wood & wood pd.
11 Paper ¥ paper pd.
12 Leather & its pd.
13 Rubber & plastic
14 Petroleus prod.
13 Coal tar pd.

16 Heavy chesicals
17 Fertiliser

18 Paints,pest.etc.
19 Cezent

2@ Oth.non =.ain.pd.
21 Iron & Steel

22 COther metals

23 Met.p.exc.sch.ktpt.

24 Non el.sachinery
23 Elec.machinery
26 Transport egpt.
27 Gther ean.Ind.
28 Constructiaon

29 Electricity

32 Gaz & water sup.
31 Rly.tpt.service
32 Oth.tpt.service
I3 5t.t Warehousing
34 Cozaunication

35 Oth.services

TABLE - 3D
INPUT - DUTPUT COEFFICIENTS MATRIX

(A Matrix) e

SECTORS 1 2 3 4 3 b 7

L Agricelture B.173885 L] @ 0.808157 B.452459 0.191578 8.846954
2 Coal & lig. 08.980828 9.812487 @ 8.888224 9.BE334Y 0.803581 D.BE276E
3 Cr.pet & N.gas 0.0a0aea 8 ] 9 9.088121 9.308852 0. 080835
4 Iron & oth.Min. 0. 820282 8 8 8.288224 2.288393 B.2880828 B.PER3A2
3 Food,bev.% tob.P 2.087843 8 2 9 8.111642 8.203480 B.888288
& Cotton text. 8.981414 [} 2 ® 0.983124 9.283612 B.851298
7 Woal,silk etc. .080083 8 )  0.820845 8.809756 0.852288
B Jute,heap % mesta  B.288321 [ 2 2.898022 B.PE6865 B.8826308 B.B@1385
9 Txt.pd.inc.w.app.  0.880492 8 2 8 8.088142 8.29@357 9.8@6728

8.080171 2.903412 B.0BA45 B.881955 B.RE7349 0.882773 0.883374
2.080857 9.982372 2.8@0164 2.201857 0.826838 2.003830 8.818692

[} 2 (' § D.p20@ce 9.8l 0.paBR4!
2.ezeaze 8 2 0.80@552 0.2@2664 8.@81179 0.081633
B.811614 D.887130 2.88957! 9.818814 8.B25794 B.224978 2.BR5%67
8.02e020 8 2 2.208877 9.222187 2.2288227 0.824940
e, 222021 0 0.800897 0.@0@447 0.223354 B.B1162Z B.812874
8.829709 8 ) 8 9.2eeil7 9.020@11 8.eae1eQ
g.ee42ll 9.@32185 8 8.B13315 0.014197 0.828619 B.249488

g 9 8.ealges 8 8 8 2

€. zezeze 2 2.018887 2.208@44 2.023978 .B22267 2.E20SZ7
0.028257 0.00@042 2 9.d808@22 8.221757 8.E@26E7 B.821724
g.gazaez i € 8.@22889 0.022647 B.Eodels e.@3EITT

8.823276 D.802347 0.200845 2.8R7354 B.810759 B.224549 2.2E43%4
B.E21444 9.89831¢ 8.037168 8.81B615 B.2254ET E.BIZ51I B.BII7RS
2.gzeey7 g 8 @ 2.EEERI2 2.2REAZ6 B.@2EATS
2.222237 0.803807 € 9.g2ic41 2.B30@Z1 E.20E297 B.2ERR4S
2.622214 0.088957 0.080827 8.222222 2.820324 2.008548 0.028555
8025974 8.803757 @.80c08C 2.828089 £.023237 E.B25Z75 O.02c4e8
2.225171 B.047922 0.8@0579 R.827518 2.E27983 3.E24510 0.0:4821
£.0C2212 o.@oER1: 2.eeeazz @ B.0203£2 2.201433 o.e2lRa2
8.722734 0.006525 B.BR171Z B.BEZS31 2,324477 B.TEZe97 8.022243
8.BITZ37 Q.B297@1 .0@BB4S B.D23%2& B.C1Z347 €,224330 B.00.375

g 3 3 2 3 3
€.BI2274 B.EO1047 ©.082838 R,@2115! B.ELIL74 B.COL4TT B.021843
8.227955 B.833984 @.B22862 2.833815 2.:72802 0.:115348 2.1173%5







I Agricultire

Cripet & N.gas
Irea & pth.Min.
Foad,bev.t tch.P

Heal,silk etc.
Jute,heep ¢ aesta
Tvt pd.iﬁc.n app.

~ 80 g Oy O o e P2

.ape' &3 a,.e. prf.
Leather ¢ its pd.
Rubber ¥ plastic
Felroleum prcé.

? Eac b water sup,
v 4ot meevicn
- n;; lsc ceryie

Shek ﬂ~'=53 sing

€.£2I78s 8. B. 798 uW
8.Z50108 €.€28527 2.2274%0 £.0IZ7RC B2
0.022527 2.2:145: 3. BEHE7? .2 894?

B.B2IlEL B.01473

c fahoiedatod 4 B.ER-’q'

senba iy LIq a3
B.E30i55 BuE2gIEE
3 a.0eeast
B.2C4727 B. 523372

3 3.T0887
BoEeizea e, EZ:Z?Z
8.C811%2 3.00z405

@ L.rozeie

2,025 2 '.u;J154
E.612%52
CrbeaiTe

8.03533
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TABLE - 3D contd.
‘A matvix

SECTORS 22 23 24 23 2% 27 28

1 Agriculture 8.280922 8.802269 0.8@1992 0.008431 8.882488 4.887559 0.822148
2 Coal & lig. 0.886818 8.885318 B.921824 9.288459 0.985211 9.885548 8.981784
3 Cr.pet & N.gas @ 8.808832 9.980855 0.200087 2.200837 0.004818 ]
4 Iron & oth.Min, B.879952 8.803628 9.098314 0.808143 .000278 B.881158 8.811448
2 el 40 G N 9.888115 9.809117 0.980814 0.808127 9.008827 8.881439 ']
E1opiins ity 2.888245 9.808385 9.982892 8.280487 8.9@8253 9.881839 8.PERR23
FoRezl o sitk B 9.820@11 8.8908279 0.8@8114 9.808835 9.280872 2.082148 ']
3 lulo,tzip Y oozzta BLBEA34AS B.8B1560 £.888871 8.883994 B.0@1819 8.887535 0.284927
9 Txi.zi.inc.e.2pp. B.882115 8.808675 8.8@8851 2.888875 B.20@164 8.888547 ']
i3 %ozt waod 8.2882457 2.885357 8.085160 8.@12178 8.98427] 8.818347 8.838327
13 P:z-c ! paper pd B.881499 8.80834647 9.882383 9.8088855 8.882193 8.812948 9.888382
T URatiey ahsied B.208@11 8.888351 B.BERB117 0.828023 2.P2R834 0.081685 [}
.3 Relites & plactic 0.880449 9.822346 8.887359 8.818545 8.827435 8.089878 0.828044
R T B 2.015825 B.81@585 B.8B51469 B.@04978 B.212182 B.211318 B.08R158
o iroge 0.B24851 .882847 B8.8Q1377 08.8883463 0.828544 0.028145 8.814554
Heo yrohegicels £.828231 08.8@5981 0.BR3598 8.829794 2.083418 8.818853 g

Ss F @ 2.900026 '] 2 0 0.828215 8.e@ed1s

PR :l L

Lo |

- |

-----

8.8@1165 2.887932 8.825709 B.857199 0.825134 0.1BS787 0.828221
0.828149 0.ee8026 0 @.22@015 8.2208237 0.2@@849 0.8316%6
2.828772 0.BB1996 B.231466 8.809598 0.021885 2.819720 B.126782
8.878430 0.744B68 8.723358 @.189274 B.113537 @.1514539 8.885764
8.225984 2.072688 0.226771 B.BESB7S B.RI7864 B.240227 B.REERe
8.215863 R.@38734 0.225934 B.816676 B.824387 0.0861720 8.0R00%5

oL SR oy e 8.B13763 B.E15118 B.129364 0.E2B144 B.2!7542 2.809927 B.0282952
0.228299 2.821534 0.8134465 2.282248 9.287393 2.!5826 B.026494
B.PEREST B.B@2444 P.BR4958 2.80E8S4 B, 122741 @.P11182 B.PRRES7
8.921465 2.201859 0,290327 8.288535 0.282833 8.829828 0.R@231!
B.287518 0.884274 9.BR7554 0.8R738! B.R147P0 B.PB3%4T B.PER114
2.848831 @.214701 2.210483 8.888635 8.813412 2.0817887 0.812878
8.008400 8.021317 8.982219 B.08R735 0.821335 2.908734 B.2ERA2T
31 Rly.tpt.service 2.9845980 8.213381 9.818214 9.805688 B.2@R5E5 @.B18413 9.813925
12 Oth.tot.service 2.0@8652 2.289525 @.829181 @8.8PA252 B.8BE321 8.RR9B47 B.B18782
33 St.& Warehousing L] [} 8 8 2 ? ]
34 Communication 2.882865 0.083290 2.084419 0.804014 B.R2Z982 0.212086 9.REB333
35 Oth.services 0.104888 8.895724 8.187938 8.185579 0.079819 2.138695 0.122183

contd.

75 Elar machinerv
2% Trancanrt pont,
27 Other man.Ind.
28 Construction

29 Electricity

I8 Bas ¥ water =up.




o L

Sy 3{ R 2
o
-, . |

SE""‘RS
i Agri. :.!ture 0.888579 | B 0.015424 ] - B 0.829504
2 Ceal & lig. 8.867142 2.902587 8.815110 8.800028 i - B B.oaessy
3 Cropet & Nogas B.088747 0.117417 ¥ PR 8 0.888615
& Irocn & oth Min. 8.8agasy 2 ] P ] 2 b.paees7
3 Fa-i,ha« & tob.P 8.828824 8.288026 @ 2.884878 8.B@RL38 - 8 8.885849

Cottan text. 8.828272 2 8.221882 B.202005 ] 8 B.021264
7 Weol,zilk etc. 0.800828 (] (] 2 2 8 g.g008%2
8 Julsz,hesp Y zesta  0.080859 0.888213 '} 8 B.ea1314 8 B.pe2ise
¥ Tax ,....m:.u.app. 8.684778 B 8.280143 8.@88919 B.B@R4IS l l.m

12 Hood b sood gd.

il Faper § paper pd.
:2 Lezther & its pd.
13 Rudtszr & plastic
{4 Pelroleum prad.
t5 Coal tar pd.

(& Heavy chemicals
I? Festiliser

i€ Painls;pest.ztc.
19 Ceasal

22 Bth.nor s.min.gds
2! Trag % Steel
22 BEher _=t¢Y-
23 Ml evc.ach bipt,
2% Ra; _..‘a.?. ETY

23 Elas manhinery

2k Trznsgort etk

A mAE L

- ewrE

=an. Ind.

g g Ty
a& LILILTERK1E

nY EYealoCliaid,

29 Electricits
e e =
o Cei T waler Seps
T pr Sk = L
da laprapusSEIVACE
= Ry L. % - P8
“h bnaepe CaSErVILE
TE oL S MLLka

wd 3.k Wai leb-hlg
-

N NN .,n;lu

T A
23 Jth.services

0.028468 0.@02614 £.882923 0.902025 0.990553 8.20859 B.242800

9.881826 2.884271 0.283478 .883787 0.886649 0.817475 l.lllﬂl.

2.822886 2 8 8.eeazal ] ¢ B.eaeall
0.288834 B.82@533 @.881734 2.@45881 8.8@2351 0.02081Z 8.0@1414
8.887571 0.87582 0.822127 8.888324 0.82139! 0.091527 B.821104

0.020822 B.Ee@934 2 2 ] 8 2.82%37
8.822222 R.821411 2 2.022058 0.8a4288 & B.e2e4ss

2 8 2 2 ] @ g.ceeass
0.22267@ 0.882127 2.020181 .822475 B.041383 8 B.B234%8
0.882827 8 2 2 2 8 8.020aa2
B.228192 .8028322 B.B@3616 B.822285 2 B .822633
9.886237 0.0808827 8.223833 0.@@0es! ) 8 2.0881333
B.221344 g g g g o € 0.peazes

D.B38544 .8R9557 0.228364 B.E22611 8.B31837 @.882198 8.821835
B.220427 €.825911 B.22388s 2.@D1127 B.212244 8.800195 0.22E877
B.227318 2.802568 0.823245 B.224973 2 0.819549 B.E¢2325
2.028436 B.BRR4ZT B.175426 B.EI566T 0.020867 B.823241 0.Q28570
0.222115 2.221254 0.020721 B.224061 0.2@22137 0.@8@881 B.224385
2.826378 0.842957 B.B72047 E.825127 B.BISEB2 B.819996 B.BL1383
0.226354 B.223355 0.821895 2.221316 8.857969 8.883378 8.8273a1
E.8253a57 B.135947 ©.032814 B.B22358 B.E82415 B.800173 8.B2ELeS
0.825258 0.2236@6 0.216734 2.227137 B.€87421 8.815076 8.825204
B.BI5C7E €.213100 .B13827 B.862237 B.BIS771 B.81499: C,R585R4
2.22t16l 2 ) @ g.geeils ? 2823748
£.823217 0.817837 2.882220 0.@05187 0.822889 8 B.peadisd
8.856012 8.273525 0.838651 2.€88347 8.847376 0.B15935 8.834585




TABLE - 3E
VALUE ADDED COEFFICIENTS
SECTORS ¢ B STy
1 Agriculture @.713614
2 Coal % lig. @.4678814
3 Cr.pet % N.gas 2.889152
4 Iron & oth.Min. - @.844795
S5 Food,bev.% tob.F @.160522
6 Cotton text. @.267989
7 Wool,silk etc. @.227050
8 Jute,hemp% mesta @.293299
9 Txt.pd.inc. -W.app. 0. 4463683 \
1@ Wood % wood pd. B.476225
11 Faper % paper pd. 0.343415
12 Leather % its pd. 2.282316
13 Rubber & plastic Q. 238995
14 Petroleum prod. @.2%8217
15 Coal tar pd. B.18&6769
16 Heavy chemicals B.295144
17 Fertiliser 0.229199
18 Faints,pest.etc. A.256143
19 Cement 0.2417468
20 0th.non m.min.pd. @.686314 2
21 Iron & Steel 0.241034
22 Other metals @.232601
23 Met.p.exc.mch. tpt. 0.324861
24 Non el. machinery B. 324258
25 Elec. -machinery 0.283769
248 Transport egpt. @. 4092444
27 Other man.Ind. B@.163384
28 Construction B.37923 =
29 Electricity 0. 459905
30 Gas & water Sup. B.267487
31 Rly.tpt.service G.47542%
32 Oth.tpt.service @. 468517
Ag Bt Warehousing R, 744872
24 Communication 8. 87457
33 Oth.services @.714184

S e A G e . A < i s i . (i St S e S e e o st i Ay ) il s S S

Source :Derived from the Input - Output Transactions Hﬁﬁ
as given 1n Table - 3C




‘ 0 w’f:. AT £ i =
X B ﬂ-‘f Frital
TABLE - 3F AR

STRUCTURE OF FINAL DEMAND :
SECTORS Pvt.t. Pub.c. 6.F.inv. Ch.in st. Exp. lap.
Agriculture 8.412994 2.222125 0.2@5323 B.870275 2.074483 0.83941
Coal & lig. 8.08145¢ o.p02049 @ 2.823488 0.220221 @.882871
Cr.pet & N.gas 2 4 ® 2.227598 2.132493 B.193897
Iron & oth.Min. 2 e.eeadez B 0.21127 2.212785 @.27952
Food,bev.% toh.P 8.892843 8.283887 B 2.258232 2.121969 0.97485b
Cot.text. 8.838467 €.002312 2 8.:21892 2,227519 @.02@829
Wool ,silk .027214 2 B B.225595 2.0@3197 B.821286
Jute @ p.apeere ¢ B.004055 2.20°5712 e.coeeas
Text.p.incl.w.app.8.018789 2.02712! 2 B.BI5A79 0.08RTAT  B.0837
Nood 0.081945 2.22:413 8.827545 2.27427% 2.201158 e.00@287
Paper 8.286477 B.222813 2 B.@eLo4T ¢,001575 B.0817862
Leather 8.885034 o.220849 @ 2.0854% 2.879757 B.22023
Rubber & pl, B.@85335 2.202275 0.Q27298 0,227787 £.CRTR7R @.201435
Petro.prod. 8.81274 2.225344 2 -8, 1747¢ £.2:95346 Q. 127879
Coal tar pd. g 2 BR.220ELS g 4
Heavy ch. g 8 o R.E58R g, 03597 8.RBE7782
Fertiliser 2 z §2.371079 220807 B.DLSIRY
paints,pest.etc.  2.@415 2.7201%% 22479109 0. 54109 0. 05HST

2
Cement g a 8¢, 2908e § 2801895

Oth.non e.min.pd. 8.0@11E5 2 B.EROSES  @.0s27F 2.704373 E.ERGISE
Iron ¥ steel g g 5025050 T ERRI20 B BT 03RS
Oth.setals z g 2 3 2572072, 20887, B.02ALR
met.pd.excl.abtpt.B.BR1442 £.222787 B.8429 0. 207180 0, 045082 Q28044
Nan el.amach. 8.881153 2.801687 B 125825 3.205350 R 229074 317087
el.mach, B.BR451E B.287792 R.BETAAS 2.0 =l D T e bR
Tpt.eqpt. 8.888295 3.721907 S.47812% 2. ¥ i
Cth.=an, B.BBIF8C B 27453 RL.E2ASEZ 7 ¢ Pk e g
Canstruction 3 B.29577 D555 “3 g b3
Electricity 8.B3535% . 222395 ¢ y 2 4
Gaz & water sup. Q.28R927 1.701Ei5 s : 9 3
Riy.tpt.ser, 2.RISZRT £.2:1764E R.8R23SD 2 Ee £
oth.tpt,ser. §:04735°2.82 2. 205587 357 2
t.% H.hsing. zge ? I
Cosaunication 8.821583 3.725773 2 2
Oth.services B.291835 £.£7170L 8. 047200 g
Ind.taxes 8852133 B.RILEEL RLRTEEE ¢ EREE z
gross opt. 1.2008P3 {.202223 1.2232@ ! E222} | .0A%aE3 .20
Scurce : Derived fros "R Technizzl Nete oo ths 757 Eive Vg SLan”
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TABLE

- 3

LEVEL DF FINAL DEWAND & OUTPUT OF 1984-85
at 78/79 prices

(% Yakhs)

L i N Y

o Bre R dm Gl B e

3 P =N e

Sectors

PFCE

Pub.con, BFCF

Ch.in st.Exp. Isp. XiInitial

[ Agriculture

2 Coal ¥ lig.

J Cr.pet & N.gas

4 Iran & oth.Min.

3 Food,bev.k tch.P
Cotton text.
sol,silk eic.

Jute,heapl mesta

Tet.pd.inc. . app.

Woad & wood pd.

Paper Y paper pd.
Leather % its pd.

Ru ber & plastic

etroleas prod.

E:al tar pd.

deavy chesicals

Fertiliser

Faints,pest.et:
ement

’ﬁﬁ.nar B.2ifi.pd.

{ Troa tE=‘

5
7

= -0

N ¥~ ]

- 29

S N
22 ht‘e’ zetals

e
a.
A
34
u

2 Het

23 ﬁ:' 1 :;:‘_ BTy

¢ Elet.machinery

a=nd

add .:-;-Aa.lu»t E3ree

-

ther san,[ng.

e
7} "
3

1
0 ™M g 0
‘. e

> ¢

3777393, 27845.68 13687.47 13733.84 84994.88 43858.87 6831169,

8068.807 412.3724
8 [}
8 254.9976
898876.1 5636.019
368699.6 3352.322
268847.3 2
8 113.3467
179322.5 4495.345

8 6458.488 121.9238 1933.170 2168882.
B 2648.257 72665.22 131367.4 172548.4
8 3189.591 6957.508 53544.32 24663.55
8 32436.34 124513.8 89173.47 1233521,
B 48437.74 25964.23 33.64336 677571.8
B 12644.71 3817.837 1492.466 314327.9
B 1928.149 5012.572 11.48514 71788.20
8 7358.456 38441.11 4292.429 252542.4

184652.88 2848.882 28334.14 35215.91 1281.276 332.9533 237930.1

63997.91 12778.53
48258.83 1231.021

B 22316.86 1486.816 22114.13 271988.5
8 31B3.165 37518.82 266.8266 187429.1

S1144.65 188.7474 19665.85 11867.87 4791.184 1464.766 218587.5

122382.4 36779.84

8 -83893.1 18926.6:1 124224.8 277997.1

g g 8 9920.772 2 8 54268.30
e g 8 6671.636 8443.215 32138.44 2876111
2 & 2 14848.59 2.830586 75533.99 1389€3.1
397778.4 226.1947 B 64134.83 41782.42 £7441.82 1088933.
4 2 2 4418.211 @ 2198.417 57438.94
11367.68 @ 1368.997 28878.82 4597.685 J863.445 3028359
& & @ -24848.6 8234.887 B83725.27 578688.4
e g 8 44313.79 826.5088 283087.99 189184.2

exc.uch. ktpt15988.45 445.8640 16965.77 13351.87 43293.26 3653.285 254917.1
11878.47 2448.997 338515.2 59870.71
43285.87 13458.58 181888.!

27428.88 151853.7 785742.3

35672.28 12291.82 84959.17 367446.6

79515.75 2767.983 218522.7 85@34.61 28178.58 27642.88 592413.3
37428.76 5@487.83 18818.91 3331.@18 121449.5 25321.85 255852.1
2 11B768.5 128587, g 2 2 1638855,
48329.54 Je540.23 2 [ 2 2 586349.7
8356.566 16112.12 3 8 2 @ 524688.29
126568, 8 Z1495.77 £675.288 2 1539532 2 358296.1
473601.8 35824.83 27379.35 8 19443.35 a 1181392
g 7.7086862 U g & 3 15185.78
17787.51 48257.85 g d B 2 133873.%
1856685, 934262.7 123828.3 g 11B976.2 § S833468




 (I-A1*-1 MATRIX

 Sectars 1 2 3 A 6 5
1 Agriculture 1223574 8.81223 B.883178 8.88642¢ B.449922 B.323643 0.138937
2 Coal & Jig. - 8.223574 1.812236 U.083178 0.886424 8.649922 0.323443 8.130937

~ 3 Cr.pet & N.gas
4 Iron & oth.Min.
5 Food,bev.t tob.P
& Cotton text.
7 Wool,silk etc.
8 Jute,hempl mesta
9 Txt.pd.inc.w.app.
18 Wood & wood pd.
11 Paper % paper pd.
12 Leather % its pd.
13 Rubber & plastic
14 Petroleue prod.
15 Coal tar pd.
16 Heavy chesicals
17 Fertiliser
18 Paints,pest.etc.
19 Cement
2@ Oth.non e.sin.pd.
21 Iron & Steel
22 GOther metals

B.817268 2.212835 1.288240 B.BIS778 0.824957 0.828188 0.823872
€.881995 2.982893 2.801183 1.088895 2.283890 8.082805 0.884219
E.B11479 2.082988 0.B0R493 B.BR152% 1.1346222 B.813532 B.818863
2.802689¢ 8.2Q1012 2.200181 9.9@851C 2.887512 1.259131 B.875626
B.808110 0.988185 2.288024 D.2@2847 2.208335 8.813286 1.867742
£.882459 2.8@29:5 2.898800 0.888487 ¢.B18061 8.2@551Q 8.885587
£.998936 0.828422 2.888099 .BR8317 2.801494 B.001413 2.808432
2.982818 8.825374 2.281005 £.203207 2.B15945 8.089152 B.812488
2.8B3332 £.226908 2.8B1338 B.2B335E £.819641 B.B14164 B.B31647
€.882824 .800257 0.000014 B.8E0R10 €.88167 £.881298 08.008197
8.802118 2.284299 8.888835 0.2222R7 2.809286 B.887327 0.807689
8,823345 £.815547 0.@11645 0.021771 0.832687 0.825269 8.823178
£.808783 0.82127: 8.8085!3 B.BBI1265 P.8R1918 8.88178R 8.897216
£.807282 2.0@7453 B.€81236 8.8@3957 2.B17884 B.829686 8.268579
2.839304 2.P2R4C9 2.808117 B.EBEOZ57 2.821196 B.R1B4B3 B.2@5E42
£.819458 ©,£438089 2.€82444 8.B21187 C.B6BS16 3.872954 2.333822
2.8BB536 @,B20477 0.284188 B.BR270T B.0RE546 B.08278S o.E0EvEl
2.887985 2.BBZ6E7 5.WI1955 B.0@1225 2.289800 ©.05822 2.808061
€.813965 8.841778 2.815330 B.RBT54Z ©.843587 8. 833582 @.827183
£.2@3640 0.E27I0 0.E02818 B.0RI7I4 E.D1EGES 0.BE75ET .R104B6

23 Met.p.exc.ech.kipti.Z04892 8. 58?754 2.882001 B.BEI5L4 £.B27671 8.813983 B.@15a41

24 Non el.sachinery
25 Elec.machinery
26 Transport egpt.
27 Other ®an, Ind.
28 Construction

29 Electricity

38 Gas % water sup.
31 Rly.tpt.service
32 Gth.tpt.service
33 §t.% Warehousing
34 Cosaunication

3% Dth.services

2.638526 B.115927 2.843782 B.B14776 £.887317 B.848277 £.839434
£.882282 6. 83479‘ §.BBIZE7 B.BR21737 B.BBSISS £.PBB4765 8.8203638
2.004485 B.E27557 €.2B141F B.084115 2.8115¢60 £.€09304 2.086190
£.228547 £.082235 B.BBB47S B.BBASZT 2.BR3IZ95 B.083212 8.8827256
13872 €.2:851 £.8Q7847 B.EE3977 E.EZ3437 B.B20844 Q.E19791
B.BIBG52 B.67:53% C. 04484 D.837902 2.E72374 B.07eBIS B.ES3436
8. 088768 £.C21230 8.0803082 8.880513 ;.88”146 $.883475 2.883338
B.@BB74L B.TI38%: 3.3B3754 B.BASZEL 5.62P117 ©.B14484 2.812786
B.8i5586 B.E3511° 3,"CJ€'5 15842 2.;5‘ 21 B.Bs7483 0.838797
Ifalsc B.03370: 7.23BSSS E.EG1E23 J.R28935
3459 B.BR282- f.gﬁﬁ &4 2.B@0452 €.ZE5h83
..154 RLESOBEE 2. 758788 £. 357115 BU SIS
contd.

ol }

e

(X




- Sectars - B A O

————— e o e - e - - - Ew e e

! Pgriculture 8.476726-8. 110347 B.277386 2.€74087 2.392233
2 Coal & lig. B.478726 0.118349 @.277306 B.E76807 8.392233
3 Cr.pet & N.gas  2.828933 0.E14E60 2.814956 8.018420 2.016948
& Iron & oth.Min.  B.2E2847 2.081398 2.002074 £.287781 .E3ES! B.BES34
S Foad,bev.t tob.P 2.@11681 8.82704! 2.287852 £.£10540 C.821921 0.815665
6 Cotion text. 2.812466 8,223557 0.803811 £.02%414 2.824999 0.818235 :
7 ¥oal,silk etc.  .081386 B.B473!7 .080401 .001L60 2.808776 0.007364 0.280847
g Ja’e,hup& sesta l.cxms n‘mnaa 8.822642 a.mm |.nm l.m a.lzm

18 Wood & wood pd,  B.085476 . e2B1en ¢ s s.mm 2.819016 £.812229 ¢
11 Paper & paper pd. 2.812894 .R17189 0.€27559 1.29392 2.014642 l.mmﬂ
12 Leather & its pd. £.408877 8.028342 0.808057 2.E2R3Z5 {.169530 0.098103
13 Rubber & plastic 2.€86926 ©.026837 0.289558 B.B:44:( B.835497 1.106352 0.283093
14 Petroleus prod.  B.827124 B.017528 £.81997: £.B2281% €,821182 083455 {.0842580
15 Coal tar pd.  ©.E814%7 0.821318 £.GE184! €.231728 C.EG1460 B.891572 0. €265
16 Heavy chesicals [.014142 8.017477 2.008304 £.B44L27 2.041724 G.EB83617 8.08502

17 Fertiliser 2.€15525 B.BR3744 £.E28991 R.E22812 2.012939 1.8!5947;n,it!¢3!' !
18 Paints,pest.etc. U.267748 R.E24REL 2.370621 £.05377! B.862786 B,233%07 8.81E725

19 Cezent 2.230868 £.026512 £.000513 £.220850 £.0006!2 B.080%:: 2,885
28 Cth.ton s.win.pd. 0.205187 8.033402 0884149 [.E25642 P.BB613T B.EE9RE7 D.812057
2t Iren & Steel £.239890 £.2:522¢ 2.E27597 0.234727 £.832087 8.234453 0.81575
22 Other metals  2.808349 2.87929 £.EE7657 £.215538 8.897912 0.E13913 028237
23 tet.p.exc.ach Stptl. 016280 B.CIETT C.0I977T C.618707 €.BI4TD6 8026305 L. ERve T
24 Koo el.eachirery D.87(26@ .EZE18¢ B.B4E4ET ;.[4'3" B.Cﬁ!g&S 2838172 c.ﬁvié&f v

5 Elec.nachinery  2.CISI37 002255 8003472 € e
2% Transport egpt. L8784 £.0oere 22085 v.e*zﬂt 2.808125 £.LOTRL! e.smwn‘z B
27 Dther san.Ind.  [.0E2655 €.E226TT 0.0228%% 0.0I0T55 £.20475% BG4I 0.5050
28 Construction £.222021 BEIZ799 05020 7! 2. B14603 €. 828758 2. ef’s;sx
2% Bractricity BNSELTZT CLETHE Libiiics  0.48978 B.05%54 LAl
3¢ Gas & waler sup. 0.220E!4 Q.BRISTI 2.0 § 225 B.E1438 C.E: 429 £.0E2338 L.EC 3247 i
3 Riy.tpt.servicer @.015712 £.808%:! BilaTe 0014130 nERize

32 Bth.tpleservice  C.E53554 @.054%Y E.ES33i8 & 34“594 8.23?‘1_ B 28701 S
¢ ; _‘55‘:""‘ 8,808 ;.5?43353

d l..""G 5

pane .

rAsT(L.n
TR P E

R Y
pRETIYE m Fes
2 o e

2

£.08608
£ ERSLL4
n

IT Bt.% Warchousing 2.02095%
: ¢ 2.735275 B, E2LE3S B.0E5e4
3y :-::AF 2 p ”.-st ;<3 g -5»1&5 \.;L%Iﬁ

34 Losmdnicatios
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rm r‘)

e m-

79 Ctl.services O 245182

s mEny

B e e S S e gl - g S



TABLE - 31 contd. A RGN, &

(1-A)Y-1 Mutvifn-
Sectors 15 14 17 18 19 Y- | ) Bt

I Agriculture 0.825382 8.855095 8.842970 0.142964 0.876487 0.81759%4 0.828388
2 Coal & lig. 0.825382 8.855895 0.942970 B.142964 0.076487 0.B17594 0.826388
3 Cr.pet & N.gas  0.828848 B.854561 8.884557 0.847325 0.817325 0.814315 0.826286
4 Iron & oth.Min. 0.803371 8.824557 8.832027 9.988484 8.971882 B.819837 2.835245
S Food,bev.d tob.P 2.804477 9.818412 8.889835 8.855953 9.884281 8.892175 9.883419
& Cotton text.  8.881722 9.885184 B.882256 B.815985 8.282698 8.881932 8.281729
7 Wool,silk etc.  9.888137 .2668289 2.209234 0.898578 9.809308 2.898112 9.288255
8 Jute,heapk mesta 8.806647 8.B13165 8.839449 8.889234 0.133818 ©.B74ES B.883278
9 Txt.pd.inc.w.app. 0.888662 9.881259 8.891549 0.001535 9.882781 0.908786 0.262174
18 Wood & wood pd.  8.885826 ©.889571 8.886256 B.B214B6 8.984567 B.286254 8.824410
11 Paper & paper pd. 8.888311 8.817268 2.889183 0.845637 0.888222 0.095804 2.887550
12 Leather & its pd. 0.888852 2.820878 2.808857 0.889149 2.80083 0.280836 0.BER34S
13 Rubber & plastic @.886854 8.889115 8.229983 0.811196 0.884491 0.883373 0.885162
14 Petroleus prod. 8.824721 8,855397 €.182768 ©.831978 8.823312 ©.B18981 8.E35554
15 Coal tar pd.  1.837831 0.288728 0.204524 0.883453 8.882447 0.891942 §.225888
16 Heavy chesicals 8.825886 1.186424 8.112289 8.148872 0.887113 6.816724 §.817316

17 Fertiliser 8.281236 8.218026 1.281388 B.0@6461 0.282538 2.840831 2.uadd18
18 Paints,pest.etc. @.826338 8.B65544 @.B41795 1.192835 0.828819 0.813234 8.817628
19 Ceaent 0.208998 0.891324 9.881612 B.881425 [.8281641 B.888595 0.881221

28 Oth.non e.min.pd. B.886757 8.B12874 B.814358 8.817694 B.812756 1.845489 §.818493
21 Iron & Steel 8.926626 0.838526 8.834116 0.833328 0.8621465 8.829674 1.332333
22 Dther metals 8.826134 B.233489 B.209627 B.822649 8.889529 0.884938 8.882748
23 Met.p.exc.ach.ktptd. 816439 8.823740 2.8156179 0.827788 8.825459 0.089598 2. 004421
24 Non el.sachinery @.818735 0.244549 2.858954 8.838958 8.851795 0.816785 8.863244
25 Elec.machinery  8.883848 B.2@5497 8.8866080 8.084821 8.807628 0.802470 8.818118
26 Transport egpt. @.827239 @.8@7827 R.B@967! 8.B@7@83 8.814951 0.805753 8.814446
27 Other man.Ind.  B.882177 8,883891 8.882758 8.202484 0.002550 2.8@1425 8.818152
28 Construction 8.874372 8.828519 B.8346154 B.0822888 8.823732 8.B1PES7 8.828663
29 Electricity 8.238704 2.189917 2.127038 2.858814 0.158638 8.826218 §.879467
3@ Bas ¥ water sup. @.B84583 0.085979 B.2@744Z 0.B8J643 B.882234 B.031845 8.804928
31 Rly.tpt.service @.112684 2.821558 08.228644 8.815921 8.854887 €.818475 @.858819
32 Oth.tpt.service @.B63258 B.B39274 B.B46473 0.B4B413 8.8436563 €.02415% EB.848593
33 St.& Warehousing @.881823 2.2@0842 0.281283 ©.088379 2.881838 £.8@847% 0.888%35
34 Compunication B.823627 8.B806476 B.BRC144 D.0067DE B.EBBS16Z ©.08374c E.E25CIR
33 Oth.services 8.269724 R.217627 8.251401 8.238302 €.268331 &.111257 8.244227




@-AY-1_Matvin
Sectars : 22 23 2‘

1 Agriculture

2 Coal & lig.

3 Cropet & Nogas  B.024486 8.820641 I.Ilm I.MW!I Mﬂﬂi l.mmr

4 Iron & oth.Min. @.124842 8.821568 .814029 2.B16877 0.883924 @. B15395 8.028705
5 Food,bev.t tob.P €.€03487 0.883475 2.883473 8.087152 2.883146 0.011628 0.80441

6 Cotton text. 8.201691 0.281897 0.221356 0.0@3237 8.801961 0.BAS186 0.031725

7 Wool,silk etc.  .208173 8.828511 @.228357 €.0€2372 0.002454 0.002724 0.288154

8 Jute,hespk sesta @.889967 ©.8284127 0.223246 0.027824 9.€B3120 @.01(766 B.OI1772

9 Txt.pd.inc.w.app. 8.021288 0.821768 @.201147 8.8C1305 £.201344 0.20287! 0.208928
10 Wood & wood pd.  €.884756 2.218182 @.Bi2684 2.81%757 8.207364 £.027933 2.846562
{1 Paper & paper pd. 0.@37955 B8.210869 2.289876 8.821224 2.868084 .029483 €.087565
12 Leather & its pd. 0.222851 ©,028346 B.0222G4 2.00B129 8.022i45 p.0aZ@e E.edeary
13 Rubber & plastic 0.023949 B.26545 2.2132(8°8.826472 €.837790 £.8175:9 2.004856
14 Petroleus prod.  8.233837 B.027574 B.822723 £.824154 8.823788 0.231523 £.2:4318
15 Coal tar pd. 2.227845 E.21729 0.209131 8.825378 @.€E5307 e.6Q6487 G.2i5106
16 Heavy chesicals  @.244537 ©.Q186%6 B.B1519@ B.B37592 0.214158 @.049074 £.€:B881
17 Fertiliser 0.001236 B.220712 0020887 2.2¢ishl Q.UCR9E1 .032344 C.3028:%
18 Paints,pest.etc. E.814355 B.E2313! B.BZ3IRB ©.672225 @.ECa494 B, 130407 €.837832
19 Cezent : 2.22:227 2.¢20373'0.030577 0.2EE747 @.EeiB4D 2.021:i8 2.83347
2@ Oth.non s.emin.pd. 2.283437 0.B87583 E.E37437 ©.B516658 3.E&Y54 P.BIEIZ8 £.1346i%5
2t Iron & Steel 0.228284 B.355788 B.356%41 8,18573% £.282047 2254232 0. 34099
22 Other metals 1.272753 €.115168 B.E56280 B.135508 §.B44750 2.05i477 B.3idice
23 Met.p.exc.sch, bbpt2.€25287 1.853544 8.€387@2 2.034832 £.843117 8,08cia@ 2.212285
24 Nor el.gachinery @.E31347 B.048375 1.145338 €.027c52 8040647 0.078L77 2.222840
25 Etec.machinery  E.824731 8.E27838 s.E-.énl 1.093734 €.814154 B.623309 2.030a30
25 Transport egpt.  @.DC72a5 €.0:1443 B.EIS3A4 £.C2EBET {.142837 0.80105%3 B.EGWEET

27 Other man.Ind. 2.023321 2.227374 2.00a%60 B.BQL573 B.C0TRAT 1LE75144 G.885505
28 Lonstruction 8.E28e33 B.00238L .E.i 2;‘a &% L-.--é €. £ 8760 £ RREES HeB RN
29 Eiectricity - 8.132677 i g m.;& 3.027342 B.0434E5
3@ Baz & waler sup. E.EC283% E.E2 c4714 &, LEZEE% & ’? c.SéZZES B.2E2893-
3 Ry tptuservice Q.EZ08T EET237LE "C'C# B.21374L B.B2L -f% #.22857%
32 ﬁt".tpt gervice - BUESRT: BETRINH A 38552880 8,005 1 €, 0E558

33 5t.t Warahousing 2.808733 d.:: SR A ek RN S Tt R
34 Comeunication e AR B 20 skt g 8 et S R .;;zr:u fiflaieg

-

I5 Gth.servikces PERSEE S oyt B e 8 et o e N o T L
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- - ~q gl
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R TAR

& 2 %

(T-AVt Mabvix. o .

Sectars I 9 - B 32 -3 - 3%
{ Agricaltore  0.018828 8.B13270 €.215526 0.041965 R.B08926 £.02S4ES t.&m

2 Coal & lig. - R.E12628 0013271 0.6:6%36 0.041965 808926 0025425 8.858772 J
3Cr.opet & Nogas  R.E12992 8.135157 €.824336 0.075302 0.0625165 0.024219 0.€R9741 ‘nég 4
& Iron & oth.Min, B.EG2249 ©.227424 E.BUS2E2 €.021663 8.821838 0.e2is7 0.£81279

§ Food,bev.t tob.P B.281428 0.82226! £.202171 Q.628779 0.BG1AZ1 B.G202IL @.113E5
& Cotton text. B.002483 0.B21Z46 .LI3423 0.02i847 0.82371! 0.CE0400 B.EC2B46
7 Woal,silk etc.  ©.686380 0.023174 £.020206 6.E02504 ©.020il2 0.620257 0.888156
8 Ju;e,help& sesta E.E01257 0.022117 Q.ECZ1c2 Q.C@i434 0.€22106 0.820:E3 B.E03430

7 Trt.pd.inc.w.app. 0.825548 £.€27245 0.002870 0.€UZRS7 €.C01E0d 8.8I8247 E.8HSE3

12 Wood & wood pd.  B.EE39(T €.E35554 €.ECS351 B.CEIL3T @.CR248% £.88li7s BTG53
11 Paper % paper pd. 0.823934 2.001(E58 0.025272 B.UiRLZ7 QLELIS22 €.005594 .055703
12 Leather ¥ its pd, €.222235 .022848 .002275 0.028297 €.€23217 0.2I3E78 B.EidneT
{3 Rubber % plastic Q.822687 8.62#539 B.001417 8.757297 @.0E4745 0.082759 0.0R60s3
14 Petroleus prod.  E.EIGIGE 8.010 33752 B.185241 @.024555 0.885421 B.0ilEat
15 Coal tar pd. 8.22(2% 2. 3232u7 2.C23447 £.C2E371 @.B20630 2.020:13 L.083cFs
16 Heavy chemicals @.E4728 @.E34764 0.EC722% B.0371%6 @.EE7382 1.032847 B.EG0T73
17 Fertiliser 8.208417 2.CTR4ET 2.GI%.09 0.221434 0.8T3a2 U.2EELF? £.30:958
18 Paints,pest.etc. B.BO9671 .BIZ46S €.0:4757 D.CIC70M B.827759 O.2e5kes E.L77ER
19 Cezent 2.08438 B8.022348 8.220825 g.Cae7an B.q2dvis 8. L3778 E.gieel?
28 Oth.non s.min.pd. B.EQL71T €.012272 €.Dieash U.0342(9 B.023517 B.003:40 B.20358%
2L {ran & Steel 2.025872 8.€76589 2.679531 8.024150 €.Qiisa7 €.0:0122 £.0i2%00
22 Qther getals B.E238C5 0.@2E7EY 2.81C370 £.236326 €.812738 O.0TF0R B.BES3SE
23 Met.p.esc.zch. Ytpt®.085147 2. 0I7A%h R.EI2459 3.0072%1 B.E0TALS B.TCELET E.Q256EY
22 Nen el.pachinery €.E25777 R.012178 2.B18727 B.E14598 R.RILEZ% B.0TI278 B.E! 2'33
25 Elec.machinery  @.075634 0.07202F 2.072449 0.022273 B.2P4E77 €.772°78 B.PE20
26 Transport egpb. | €,809729 £.077093 £.77522% £.07A518 B.804453 £.2007ER E.??"”E@
27 Other man. Ind. = B.EBI3!T Q.P232TL €.E07L61 B.RBIEIY ELERIIZTOR.RCIETS RLCSTLS
28 Conetruction B.BIZ457 8.RS7ENR A0 100 B B e DR ARG SRR R L

......

29 Elactrigity 1.327785 £.7552°8 @,047:09 2.015325 B.@32678 0.03°075 &.028%50

3P G2z § water sup. .PI%IS7 ¢ ¢°07EID & penuE p pur204 B pRITCY P, PTRII0 §2RLCK
3¢ Ry tpt.service 2.779279 B.£7712F {07759 B.202958 B.012789 @.0I7A7D R.28€5E5

32 04 tptoservice  B.FPTIAR 8,PTTOLS RLOTITIL L ATTERD 2626010 ROTIG SR O U
37 8%.% Warchousing @.PTOLET 2.PRRITD 2.002707 RLEOSSA! I ?EE‘?! 8 moneeq p PrzoTS
34 Comeunication BBETETI BPRTANA-ELRIIY L COPTRO MRS S i PR

e

75 O'h.cervices B2R0I0 B EER T T PSR AT R T ASE R T e

—— - o e b, o i % iy e e o o i i A 2 N T i St S A







TABLE - 3K contd.

(I-A+i)*-1
8 A | i 12 13 14

I Agriculture 8.472391 8.186282 8.273378 B.B66749 B.385313 B.158394 B.BR5766
2 Coal & lig. 0.475476 8.186851 9.275047 0.847156 0.387645 8.159361 0.005882
3 Cr.pet & N.gas  0.887934 8.885393 2.885673 B.886577 B.@85385 8.812131 8.281577
4 Iron & oth.Min. @.888672 8.888459 2.908582 2.982830 0.808743 0.8914137 9.904228
5 Food,bev.k tob.P @.218392 8.006898 B.985789 0.088588 8.819785 0.813415 0.891268
& Cotton text. 8.812266 8.219583 0.083711 8.087665 0.084883 0.817713 0.000414
7 Wool,silk etc.  @.B81355 8.846254 2.908388 0.001831 £.889750 0.897235 B.808837
8 Jute,hempk sesta 1.833318 B.886782 0.882482 8.8874657 0.886183 08.086002 8.881273
9 Txt.pd.inc.w.app. 8.813328 1.B18929 0.882975 0.085222 0.B06281 8.B13511 2.@08187
18 Wood & wood pd.  .825874 B.887776 [.113214 2.0@7245 €.218557 €.811523 @.802581
11 Paper & paper pd. 8.211194 B.218524 @.885592 1.178791 B.812738 0.B1BI141 2.883892
12 Leather & its pd. 0.820069 2.888349 0.080247 2.008288 1.166114 0.008891 8.820014
13 Rubber k plastic 8.886475 B.287628 €.889226 0.B14467 B.B3I5730 1.B76684 €.821839
14 Petroleusm prod. @.817478 8.811262 2.812983 8.812899 0.813395 0.822214 8.709489
15 Coal tar pd. 8.801361 8.821148 .888853 2.821317 B.B01111 2.BB1526 @.E20443
16 Heavy chemicals @.218498 @.013815 @.2856247 B.833367 2.833888 0.851885 2.885647
17 Fertiliser 8.809425 .022285 8.823451 2.001494 0.887796 B.B@3473 B.@0@175
18 Paints,pest.etc. @.B61923 0.857922 0.228675 B.@44373 Q.855472 0.214512 2.211330
19 Cement 8.80875¢ 2.82@435 @.822435 €.020676 0.88AS12 B.P2RCR! €.C21305
2@ Oth.non a.ein.pd. 2.8@4688 2.883193 0.083747 @.0244081 2.885561 0.8@9@537 8.885672
21 Iron & Steel 8.828856 B.813715 @.822055 ©.B23457 B.823248 B.027887 0.827443
22 Other ametals 8.8@5717 R.025167 B.8E3426 B.C10848 .885492 B.EI0715 2.221602
23 Met.p.exc.mch.Ytpt@.R14627 B.029752 @.013592 2.015250 0.B14B42 0.824202 2.025741
24 Non el.machinery @.055786 B.219772 0.271450@ B.231678 0.819128 0.026864 0.214623
25 Elec.machinery  8.@34137 B.02Z235 €.202515 0.03336! 8.822917 £.08T13% 2.028923
24 Transpart eqpt.  ©.2E9028 2.284344 B.207823 2.2@56R9 €.807324 B.CE5967 8.221879
27 Other ean.Ind.  Q.BRZ216 8.E37487 B.€21737 2.021788 0.BE4140 0.E22235 0.E22438
28 Construction 2.B21B82 2.812852 2.812165 8.21945] B.8138E9 B.2193%94 @.227193
29 Electricity B.879826 B.BI3921 E.877384 £.839398 B.R44B7T €.0S5547 B.E18588
38 Gas & water sup. Q.221435 2.G21472 2.E227!4 2.389Z7s Q.EE1235 D.2@20112 3.02@798
31 Rly.tpt.service @.B148BZ B.E27715 B.E€15542 E.Q17Q15 0.812713 B.£12738 2.823985
32 Oth.tpt.service Q.262979 B.834853 8.8527536 8.€28531 0.G472737 0.€37738 8.2iSE32
33 5t.% Warehousing @.022915 B.B28827 €.B22539 £.228778 @.E0E%EE €,02R°7 2.E22293
34 Communication 2.CR4E30 2.025892 o.Q24421 2.0@778! @.025737 0.ERA4BS 0.02184%
33 Oth.services 8.233417 B.2IESIR ©.182978 e.233732 @.238866 B.Z58Z88 B.ES3388

coutd.




_ TABLE - 3 contd.

(1-R+W)"-1 BN
5] 14 Y SRR | 17 2 2

1 Agriculture 0.824202 0.844241 8.824753 8.127561 0.871709 0.016517 .215827
2 Coal & lig. 8.€24350 B.844511 0.E24504 0.128742 0.872147 0.016518 0.815924
3 Cropet & Nogas  8.888229 8.219833 8.€20137 0.020517 B.004122 0.885419 0.228338
4 Iron & oth.Min. 8.808942 2.825299 0224054 2.282122 B.221620 0.224070 B.223950
S Food,bev.k tob.P 8803941 B.014875 8.004816 0.24779 2.003581 0.€21844 0.£82443
6 Cotton text.  B.EQ1645 B.024756 0.221271 €.014612 0.802495 0.221858 8.021357
7 Wool,silk etc.  ©.800129 8.082231 8.£98133 0.2205:0 2.208282 0.020:03 0.222199
8 Jute,hempt mesta 8.B04497 8.B12825 8.824P45 2.2810s 8.128659 .827362 8.822521
9 Tst.pd.inc.w.app. 8.888622 8.029% B.82289% 8.€21329 €,882578 0.880657 B.£21743
10 Nood & wood pd.  @.864B18 B.827715 8.23498 2.B19444 0.E03995 0.825983 €.825220
11 Paper & paper pd. .807265 8.812732 8.004533 0.237963 2.04758 2.806945 2.285423
12 Leather & its pd. 2.82848 2.20268 .22230 0.00:7! 2.E0ERS3 P.022032 ©.008281
13 Rubber & plastic @.885783 8.207324 0.825739 0.029892 .204126 0.083137 0.08394
14 Petroleue prod.  @.B17771 8.831883 @.E229% £.015895 B.B:4893 .812271 @.8:9487
15 Coal tar pd.  1.834857 0.C2712@ 0.223337 0.027344 0.202001 0.8217¢5 .220414
16 Heavy chemicals €.B2670 1.821108 B.E57532 €.:15715 8.825021 £.B:3582 B.8:1425

17 Fertiliser 8.822718 8.€25165 0.455722 2.223522 L.ECLI409 0.230475 .£80782
18 Paints,pest.etc. @.B23821 B.@SEB427 @.022335 [.127372 W.BI7045 B.B11437 B.212423
19 Cezent 0.E82897 B.22E744 €.200325 2.CA114! 2.553470 0.€38124 8.€00%55

28 Oth.non e.min.pd. €.ER4338 B.ELBI47 B.B2ER74 R.QISSEc @.RI1737 1.837158 B.2LE2EY
21 Iron & Steel B.223531 8.024154 8.€:3%81 B.822582 8,866593 9.223 111554
22 Other metals ©.BB4445 B.222857 €.024151 C.BL1A327 C.P2A41T7 B.223485 B.257351
23 Mel.p.exc.ach. btpt@. 215334 B.0I0618 B.E0C753 3.824112 Q,222515 0.228739 B.05ZR22
24 Koo sl.eachinery Q.B14063 B.B2B411 B.2232:9 €. E:éal? £.276519 B.BI3978 B.B41TEY
29 Elet.zachinery  @.E23%71 @.027947 Q.0C3715 2.E2234% 2.B2418T B.E21993 B.ee7:2

26 Transport eqpt.  B.BZ54ET B.R2S9L7 £.223713 L. s:ss.’ 2.0:3199 £.085185 Q.B11:7

27 Other san.lnd.  8.E31859 2.0277:4 8.00.426 P.071327 £.027018 0.271175 0.0:3:98
28 Constrection €.873824 Q.823172 €.271713 2.015247 2.P27320 £.225471 €.273258
2% Electricity 8.837324 3.638111 G.:’Sﬁ;3 B,258672 2.141049 B.824328 . 857555
30 Bas ¥ water sup. B.B@L456 B.E24913 B.070432 £.02734% £.020813 B.TE0STY .204209
3t Riy.tpt.service Q.112168 B.0I7344 3.0122437 2.E13559 Q.0Si81Y 0.017735 B.33153

32 Gth.tpt.service Q.EER422 B.ETIEED €.C17376 €.035447 B.R4A2320 B.UZ3842 B.RI2945 -
33 3t.% Warchousing 2.B212R6 B.T8T677 @.TTRCS1 2.0I977T 1.C28743 Q.0884E3 B.L5ETS3
34 Comeenication  B.BRT448 £.025M63 @.E22E7¢ £.025027 B.E2LETY 2.BRISSS B.22SDI

35 Ott.services  B.745273 2.079988 ..SI371 3.232659 @.252068 0. 125303 9,377
contd




TABLE - 3K contd. SRS

(I-AeRIA-L s
SRR R e

1 Agriculture 8.B15755 0.019724 0.014B58 0.2274% B.E22994 2.B47549 B.L57IR4
2 Coal & lig. B.B15<35 Q.E19825 B.0:4941 B.B27464 0.821122 B.B27848 B.ES7E54
3 Cropet & N.gas  @.0275!3 0.027284 2.E05228 2.226474 0.825783 0.£0%25@ £.024:82
& Iron & oth.Min.  @.B27637 0.025450 £.822918 0.023869 B.QR21E2 £.BE3575 B.E261%6
3 Food,bev.t tob.P 0.B22745 €.022328 8.022328 2.225288 2.022517 0.809193 0.£23789
& Cotton text. I.lilzil B.B216%7 .C21126 B.B22£51 .EBDI74D B.ER4T5A B.E2ILR2
7 Waal,silk ete. 133 B.022573 0.C20266 0.222326 D.EE2412 0.€22477 L.£26179
8 Juteshempl sesta l.!!Et?B B.223556 B.ECIT4D 2.B26449 B.ECIeTT B.EIRI28 B.EilMRS
9 Trt.pd.inc.w.app. 8.22!085 0.03:577 B.002223 0.E21829 £.881172 0.E21726 £.0CEE4S
18 Wood & wood pd.  B.Q2CZ45 .£27727 £.008227 P.0I167E7 B.82B474 C.004548 0.024118
11 Paper & paper pd. 0.E25550 2.029034 O.0C47!5 0.0151%9 8.€87216 8.221527 0.2253%9
12 Leather & its pd. B.02C248 2.022514 B.ECE212 €.02210! €.828175 B.EZIETR B.I22047
13 Rubber & plastic 0.222949 2.025893 @.CI0173 €.022427 0.€3522¢ B.215199 0.084455
14 Petroleus prod. l B17564 B.E1E753 Q.L1117D B.2125%9 B.8I4352 2.RIEREY B.2ORTTS
15 Coal tar pd. 008136 B.005254 B.DOLIAY D.ECIRCZ 8.205797 B.E34855 R.017AY
16 Heavy chesicals l EZZ& & B.0I3%1 €. EETi?? 2.85:279 B.RIBIZL D.E5R25 Q.EIRIES
17 Fertiliser .008475 3.002487 0.032398 0.722758 2.2C2479 2.021709 2.821007
18 Paints,pest.etc. Q.CI0756 €.0I55:18 D.pisi35 @ 9” 11 B.B2ZITT 8, 125338 B.235T70
19 Ceeent 2.822728 2.002703 0.€82370 D.0C270Y 8.272345 2.028349 B.0316:3
28 Cth.non s.sin.pd. €.E04347 2,[06557 B.005292 €.€:7765 £.005568 0806472 2. 13iE
21 Iron & Stesl 8.2596%7-2, 276047 8175759 B,13355% 8.157534 B, 17ED4E 0,109949

22 Dther getals 1.B6£075 €.07I064 0.251870 B.09T9.8 B.ETI3AT B.BS5142 2.£29929
23 Metop.exc.ech.&tpt®, 022279 1.277118 8.277430 A.E27747 B.025094 8.€74.2F 0.5183t6
28 Koz el.packinery @.Q5240 0.0ZEE05 Q,514749 F.E:0566 B.02EST 0.004%37 BEII0R2

23 Elec.sachinery  B.824283 §.005435 9015823 €.055073 B.214370 2015052 00657
26 Travsport eqpt,  (B.CR0123 RLDIZVGA BLEII373 O.020034 3 DETLIT E.BISDMR 82305t
27 Other egan, Ind B.OTT0LY 2,22:025 8,002 8,2331594 2. 205270 0.53508% .00aSt
.S L . tebh e’ e - - Crbudnl ek e Tav -
28 Constructicn B.Elcei2 BLRIBIET B.EILT4T W.LILEEL B.0I5CD £.016540 LEIEGNE

X 5 L e R R S el T s
29 E.E:t'IClty B.L07593 BE5TT2L 3.0 308 €. 836223 3. 552008 0.2 .0
> - A AOEE N EAYARE B pBTTH [ ade Litas o] [ L oS " 3 L A F"f"

38 Bas & water sup. @.BUZI35 L.UTTISS 2.PETTI6 C.000256 D.000050 BLEDCUi0 .25
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31 Rly.tet servire. . 803500 3 7529 4.1

=3 ti‘ Bad wrnd toLal b Selsatid Wil add P DEL S SR TR L B S e
32 Bth.tpt.service 8.81379 B.0014L0 BLEIEZR0 B.R004S E‘E:_IE: 8.8:62%8 0.84372
oL

33 St.% Ha 'e‘":sing 8.280479 2. 800708 QUOATLS4 B 002470 B URISEY E.CCC’-S g.254708
YR o

n T . RO Azead < 1 X [ LT
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33 Oth.services B.(41340 B.:59359 8.172987 2, 293527 4. 55408 a.Z%BZZ? 2.287155
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TABLE - 3K contd.

1 Agriculture
2 Coal ¥ lig.

3 Cr.pet & N.gas
4 Iron & oth.Min.
5 Food,bev.% tob.P

6 Cotton text.

7 Woal,silk etc.
8 Jute,heapk sesta
9 Txt.pd.inc.w.app.
18 Wood % wood pd.
11 Paper & paper pd.
12 Leather & its pd.
13 Rubber & plastir
14 Petroleua prod.

15 Coal tar pd.

16 Heavy chesicals

17 Fertiliser

18 Paints,pest.etc.

19 Cegent

2@ Cth.non e.min.pd.

21 Iron & Steel
22 Other metals

(1-A+l)*-1
29 38 3t 3z 3 34 35

818177 0.012008 8.815276 2.048217 0.808432 0.084953 0.854748
2.818235 0.812882 9.815370 9.949463 8.0888483 8.884997 0.855874
8.985316 9.885821 9.809225 0.8289562 8.881975 2.8@1517 8.903989
8.898556 0.00889 0.881387 9.889483 .808272 ©.2R8283 0.808336
2.881398 2.0@81865 2.8081886 8.887917 2.881427 2.280582 8.818344
8.882332 9.8@1158 8.883324 2.081744 8.808674 B.0BEEI6Z B.B02769
2.808358 2.800162 9.088190 0.P22487 @.B2@185 2.0@0047 @.20@247
2.821147 9.9@1885 8.821954 0.881235 2.802852 B.BER617 B.BR3289
2.886583 0.881968 0.888814 0.821973 2.001825 2.2008219 0.008917
8.883731 8.885326 0.829495 0.8082807 @.882382 B.BE238 @.285445
08.224292 9.0889545 0.808017 0.888786 0.818325 8.021527 @.217652
2.222233 0.0P0Aa4! @.800847 P.PEGZ9T 2.008824 2.820018 0.08B94
.882388 9.883651 0.818697 0.258242 2.004599 8.002199 €.286483
8.@18854 B.813296 @.BZ2234 B.871956 @.804282 B.RRISIT B.0R7735
8.221157 B.222989 B.8@3212 2.0087!3 0.02@358 @,2@e54s B.00Q%E7
2.805448 2.278818 0.025288 B.2AS306 0.ER24B11 2.RRISI1 @.@R53ST
8.200234 2.802372 9.098339 0.202838 .C02700 B.002:10 B.€01165
@.828547 ©.0811663 B.B12684 B.R17993 R.827271 Q.RR4274 8.234637
8.821337 8.202437 2.882524 Q.020544 0.202657 B.0ER7I2 8.00ACEL
8.825387 0.21983 B.RIS737 B.REI3LT B.EBATL54 B.03T54Z B.Q03647
8.821247 R.826706 B.B76318 B.E17756 0.008014 G.EETTRI 8.28%@71
8.825685 0.E3LR5S B.RI3744 £.024306 B.B2IT14 B.EZSAL B.B22435

23 Met.p.exc.ech.ktpt@ 224527 B.CIA38! 2.048215 B.BE8772 Q.B2I285 B.022274 R.E2diss
24 Non el.machinery @.8239337 B.R35800 0.013471 ©.EQ%42! Q.E8ITIET P.RE2293 8.8278%7

25 Elec.aachinery
26 Transport egpt.
27 Other man,Ind.

28 Construction
29 Electricity

I8 Bas ¥ water sup.
31 Riy.tpt.service
2 Oth.tpt.service
5t.% Harshousing

G

T
2
4 Cczeunication
5 0th.services

4

8.871358 2.Q11972 B.22B1C6 B.0R7IVY R.223477 3.E20130 B.ERZEY
8.B27154 €.R27!41 B.IFZE1Z 0.87D3AT 0.02429C PB.025Z6T B.827458
8.28118! 2.232363 B.E83E18 B.EQS3T4 Q.E2Z739 B.001259 B.e35178
€.222831 E.BLE1TT B.03Q284 B.RI3176 B.EIBL30 B,IIISZ9 B.EBLeG4:
$,702498 §.333250 2.045183 2,837 E.L-Zéu? .LL:-?S 2.81755:
€.E2%077 [.IE77A7 R.RE2251 B.EBIGAL BT 77 B.E2ISR

Cake Gichs €.t
B.OTIEES ,220248 102514 2,220 7 3805187

Lol

8.812578 £.032557 £.B20238 1.2 8 .
8.220535 . 2204t 3.2394"5 ? gER5E] 2.224244
€.2255!7 €.BZ3234 R.ERGE4E £.E27423 g.BE7es8
2. 125717 3. (25811 %.*235’2 3. 13831 13588t




CHAPTER 4

ICORs AND ELECTRICITY COEFFICIENTS :
A MEASUREMENT IN THE INDIAN CONTEXT



ICORs AND ELECTRICITY COEFFICIENTS:A MEASUREMENT IN

THE INDIAN CONTEXT

I1.ESTIMATION OF ICORS :A SHORT OVERVIEW

Capital-output ratios have been used in the Indian
economic planning to estimate the amount of investment
needed to achieve certain targets. The relationship
between investment and incremental output has been used
popularly in many growth models as a simplification of
the conventional production function, assuming capital
to be the binding contraint in the growth process. But
in the actual use like most other aspects in economics
any attempt to marry the theoritical conception with
its empirical counter-part is an extremely difficult
proposition.

Conceptually, the capital stock should be related
to capacity rather than output generation. Also when
capacity is a function of a number of variable of which
capital stock is one of th; determinants, the important
question is whether we will be measuring partial
derivatives i.e., marginal productivity of capital, or
a total derivative. Popularly in growth models the
attempt is made to relate changes in capital stock and
changes in output without any reference to other inputs
thereby implicitly assuming that the other factors
always maintain the optimum technical relations. But

even when capital-output ratio is me@qméin this limited

64



senge, two very important dimentions are to be taken
care of : (1) the gestation lag bétween the beginging
of éhe investments iﬁ a sector and the time when the
capacity is ready for production. This gestation lag
varies very much from sector to sector, some times
being as high as 7 to 8 years. 1Indeed if the gestation
lad is ignored and the incremental capital output ratio
is estimated by the conventional method (with =zero
gestation lag) then the estimated ICOR will always have
an upward bias and the bias will increase with the
increase 1in the rate of growth of income of that
sector. (2) Secondly, the valuation of the capital
stock and the output generated there from are also very
important. If the price index of capital goods,or to
be more precise, the composite of contruction and
capital goods, is higher than the price index of thae
corresponding output then in every updating of the base
the estimated ICOR will increase in its value.
Besides, 1in any economy where a large part of the
capital investment is made in sectors mainly on welfarc
considerations, the incremental capital output ratio
(ICOR) would tend to be higher than one based on
technical consgideration. Thus, the ICOR that 1is
estimated conventidnaﬂyfrom observable series should
not be taken as an index of capital productivity purely

unconditionally.
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II. OUR METHODOLOGY

After having set the stage. we will step out to
confront reality. We will try to calculate the ICORs
of the 35 sectorsi{according to our classification
described before) which figuresin the entire range of
the Indian economy. Here we must confess that we are
really going to calculate ICORs for 25 sectors (of
which 23 fall under manufacturing; the other two being
electricity and gas and water supply), which are
covered in the Annual Survey of Industries(ASI). The
ICORs of the rest of the sectors will be either taken
directly or derived from the Technical Note on the
Sixth Five Year Plan of India.

The figures that we have <collected for our
purpose have been taken from the Annual Survey of
Industries for the different sectors for a time span of
1973-74 to 1985-86. From the ASI data we have the
figure for fixed capital stock1 (FK), 1invested capital

2 3
stock (IK), net value added (NVA) and depreciation

1. Fixed Capital represents the depreciated value of
fixed assets owned by the factory as on the
closing day of the accounting year.

2. Invested capital is the total of fixed capital and
physical working capital. Here physical working
capital is defined to 1include all physical

inventories owned, held or controlled by the
factory as on the closing day of the accounting

year.

3. Net value added is the increment to the value of
goods and services that is contributed by the
factory.
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for the years 1973-74 to 1985-86. Adding NVA and

depreciation gives us the gross value addéd(GVA). We

can éisoiwrité 7_

FK (t+1) - F K (t) = GFCF (t + 1)

fixed capital stoc%)_{?ixed capital stocq — [Gross fixe

in period (t+1) in Period (t) capital forma
tion in (t+1)

Similarly,

I K (t + 1) - I K (t) = GCPF (t +1)

where GCF refers to gross capital formation.

Then we can deflate the GVAs and GFCFs and GCFs to
1978-79 prices using deflaters derived from the
National Accounts Statistics. So now we have the GVAs
and GFCFs and GCFs for 1974-75 to 1985-86 at 1978-79
prices. The capital stock (both for fixed and invested
capital) for the year 1973-74 is given at book value.

The value for this year's capital stock has been kept
as 1it 1s and capital formation (at 1978-79 prices)for
other years can now be added successively to get the
capital ‘stock (both fixed and invested) in each year.
A slight hitch remains with the initial capital stock
(as it has not been deflated due to non-availability of
appropriate deflator), but since it is a moderately
long time series this would not create much of an
aberration. So finally we have the GVAs and capital
stocks at 1978-79 prices for the years 1973-74 to 1985-

86 and the GFCFs and GCFs for the years 1974-75 to

1985-86. (this too at 1978-79 prices).
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There are several methods of estimating ICORs.
The Technical Note to the 6th five year plan has its

own version. It says to estimate the equation

GCF(t) = a + b [GgvA (£t + L) - GVA (t)]/L
for different L (which is the lag). Select that L for
s The highaut

which R squaredlhand then the coefficient b will be the
estimated ICOR. Since data at our disposal is only for
13 vyears and for capital formation it is only for 12
years and since L (the lag) may vary from a few months
to 7-8 years it is not sensible to use this equation in
our case as this may lead to very few degrees of
freedon.

Otherwise we may divide each yeaPs increment in
GVA by that year’s increment in capital stock to get the
ICOR for each year and then take out the average. Here
there are two difficulties. One is that it does not
take care of the lags, implicitly assuming that
investment and corresponding outputs are simultaneous.
Secondly, the year to year ICORs may vary wildly. We
may take moving averages of GVA and capital formation

to smoothen out the year to year fluctuations,but this

may also lead to (in fact it did lead to as we
attempted to wuse this method in some cases) madly
fluctuating ICORs. On the face of this crisis we

propose a much simpler method, which will hopefully
stay clear of these anomalies. We can estimate the

ICORs 1in “twdo ways. Let us denote invested capital or
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total capital stock at time t by TKS (t).

1st way : Estimate TKS (t) = a + b GVA (t) o
. Then dTks(t) - _ Chawn in (Capi
—_— = Co ]
d GVA(Y) b 1CoR (StOckBTLhmr i CW*)
2wd woy ! Estimals G\\IA(t) = oy + b1t
L Tks(t) = a2 + b2t
Heng  dTks(t) _ dTxsl)dt _ by T caqpe

A GVALE) C\Vﬁ(k)]dt - b1 1cor
We can choose any one of the two ways provided the R

squared is high enough and T statistics are significant
and there is no autocorrelation(which will be checked
by using Durbin-Watson statistic).

It is more advisiable to use the first way because
it is a more direct approach. The obvious hitch in our
method is that il does not take care of lags. As
mentioned earlier, if we introduce lag in our method of
estimation it- may reduce the degrees of freedom by
quite a bit and conéequently the estimate may not be
that reliable. Moreover, one may also point out that
we have used changes in ‘total capital stock (which

includes fixed capital as well as inventoris and

physical working capital) and not changes in fixed
capital, (which really goes onto enhance productive
capacity). Since we are interested in measuring the

capital formation requirements with increases 1in output
and s8ince inventories are generally prbportional to
demand (increases in which triggers off increases 1in
output) our methodology which takes into account
~changes in total capital- stock seems to be on the right

track.
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III. RESULTS OF THE ESTIMATION OF ICORs

After having decided on the method we will carry.
on with it empirically. In most cases we have used the
first Qay which has been described earlier. In few
cases where there was some autocorrelation while we
used the first way we changed over and resorted to the
second way. Where R squared has not been reliably high
( in two/three sectors such was the case) we have
dropped one or two observationsg, which seemed to be
outliers, and then carried on Qith our estimate. In
this way we.have calculated ICORs for 25 gectors. Here
it may be mentioned that we have used the computer
software package TSP5 for our estimation. The ICORs
for the remaining ten sectors has been either taken or
derived from the Technical Note on the sixth five year
plan. There the ICORs are given at 1979-80 prices. We
have reduced them to 1978-79 prices using deflators
derived from the National Accounts Statistics. The

list of ICORs is given in table 4A.

IV. ESTIMATION OF ELECTRICITY COEFFICIENTS

As compared to our ICOR estimation this is much
simpler. In the A marix the jth element of the 29th
row (one can check that sector number 29 according to
our classification is the electricity sector) gives
the amount of electricity in rupee terms needed to

produce one rupee worth of .output of the jth sector

(321,2,+40...35).
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SECTORS

e it ot 4y kSt i sbmep b s

Agricul ture
Coal & lig.
Cr.pet &% N.gas
Iron & oth.Min.
Food,bev.% tob.F
Cotton text.
Wool,silk etc.
Jute,hemp% mesta
Txt.pd.iinc.w.app.
“ood % wood pd.
Faper % paper pd.
Leather & its pd.
Rubber % plastic
r‘—h‘-cbleum praod.
Caxl tar pd.
Heavy chemicals
Fertiliser -
Taints,pest.etc.
12 Cement
28 Gth.non m.min.pd.
21 Iron % Steel
== DMther metals

d B =

el A N

<

Rl o W s (R

v 207 e U

e bt e b pa ek el b s
w

20 Med p.exc.meh. SEpt.

=3-% Ex
‘

o el.machinery
Tlec.machinery
Transport eqpt
Mther man. Ind.

T Constirwction

i reckricl By

£k L water sup.~
1 ~tpt.service
S H.tpt.service

o S

= Warehousing
cnmunication
sne i A e

1.429992
5.479994
4.599997
4.599986
. 2.899998
T S.QT9994
B.IE f‘jv
4. 599997
3.399996
2.759994
3.739994
1. 779999
3.199999
10.29998
3.229997
6.89958%
8. 199994
1. 295998
&. 3993738
L Z2VIRTR

ICORs of sectors 1 to 4
% sectors 31 to IS5 are
taken/derived from the
Tecnical Naote on the
Sixth Flan. ICORS of the
rest of the sectors -
have been calculated
fraom AS}~data.
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That is we ha&e the electricity requirement per
rupee worth of output in value terms but we have to
reduce it to real terms. From the Pcwer Survey reports
we have the total electricity consumption in million
KWH for 1978-79. From the input-output transaction
table for 1978-79 we can have the total electricity
used, including both intermediate and final wuse, in
lakh rupees which can be reduced to figures in million
rupees. Dividing the electricity used 1in million
rupees by the electricity consumption in million KWH we
can have the impilicit price of electricity for that
vyear. Now dividing the 29th row of our A matrix by
this implicit price we will get the electricity
requirements 1in KWH per rupee of output produced for
every sector. This constitutes our e vector, which 1is

reproduced in table 4B.
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SECTORS - Electricity Coefficients (e

i Agriculture 2.005191
2 Coal & lig. . B.847922
Z Cr.pet % N.gas @.000539
4 Iron & oth.Min. 0.0827910
“ Food,bev.¥% tob.P @.0807985
. Cotton text. @.024510
7 Wool,silk etc. 2.014821
o Jute,hemp¥% mesta @.026312

7 Txt.pd.inc.w.app. @.287715
:7 Wood % wood pd. @. 0208705
Li Paper % paper pd. @.@827452
i Leather % its pd. U.02043=89
L% Rubber % plastic ; @.@012@93
.4 Petroleum prod. @.007678
. Coal tar pd. @.@16F1S
... Heavy chemicals @.258654
./ Fertiliser : @.@871548
... Paints,pest.etc. . G.215264
. Cement @.2%46757
22 Dth.non m.min.pd. B.011935
2. Iron & Steel @.@33158
... Other metals G. B688351
25 Met.p.exc.mch.&tpta Z.814781
- Non el.machinery G.218482
25 Elec.machinery @.080834625
. Transport egpt. G.813612
2o Ofher man. Ind. g.@a17a87
2l Construction 3 0.8iz287a@
22iElectiicity @. 226554
LF Bas % water sup. @ 227055
L Rly.tpt.service 2.E8218375
“L Oth.tpt.service B.GRLE16
T 5t.% Warehousing 2.Qa577269
T2 Communication Z.2az=z78
=% Oth.services Q.0073561




ANNEXURE TO CHAPTER 4

The preceeding four chapters saw the motivation of
tﬁe problem, setting up of the model and generation of
the rélevant matrices for our empirical exercise. We
may recall from the chapter on model that our linear
programming problem consisted of minimising either
KV (I - A + W)‘_1 E or e(I-A+W)—l E
Subject to E & E (1+r)

& sSZE > sF -sZF

{where Z2 = (I - A) (I-A + W)-l]
We have taken four values of r viz. 0.25, 0.50, 0.75 &
1.00 showing that in each successive case the export
potential rises by 25%, 50%, 75% and 100% respectively.
In four different scenarios of hypothetically expanding
export potential we want to figure out India's optimal
export ~ product mix if it tries to achieve a goal of
balanced trade with min;mum investment / electricity
use.

We have 35 variables (E1,E2,....¢......E35 ) in
our objective function. And there are 36 constraints
out of which one consists of the trade balance and
other 35 consist of the limits to exports from each
sector. Since potential exports are taken to be a
certain fraction over and above the initial actually
exports ; the exports of those commodities which had

zero exports in initial period remains so in subsequent

cases. They can be termed as non-exportables. After

74



having_set the stage of empirical exercises we are now
ready to solve our linear programming problems in each
case. '_For this we have—dsed ﬁhe conmputer soffware
pagkage LINDO. The initial scenarioiand the final
scenarios after the solving of the problems is given in
tables 4C to 47. The next chapter tries to provide

explanations and interpretations of the results, some

of which may appear a little too surprising.

1. T iwilial  Sawanie 08 given in tabl: 3H (Page-63)
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TABLE - AC

Final Results of
Investment Minimisation Exercise

Sectars E{FINAL) X{FINAL) M{FINAL)
| Agriculture 186243 6866573, 43679.33
2 Coal & lig. 151 2183304. 1943, 141
3 Cr.pet & M.gas 98831 183498, ! 140978, 6
4 Iron & oth.Min, 8696 25348.97 55423.85
5 Food,bev.& toh.P 118757 1229319, 88518.97
6 Cotton text. 32435 688454,7 33.73477
7 Wool,silk etc. 3 315778.6 1484. 159
8 Jute,heap % aesta 6265 73887.78 11,82283
9 Txt.pd.inc.w.app. 48651 262682.8 4444,248
18 Wood & wood pd. 1681 248088. 4 336.1238
11 Paper & paper pd. 1857 274671.7 22248.41
12 Leather & its pd. 44888 118447.¢ 284.2728
13 Rubber & plastic 5988 221873.9 1686.242
14 Petraoleun prod. 23138 283883.4 126612.8
13 Coal tar pd. e 34789.72 '
16 Heavy cheaicals 18579 213446, 1 32878.78
17 Fertiliser 3.5 131643.1 75939.25
18 Paints,pest.etc. 52128 1188332, 48232.98
19 Ceament 8 97626.36 2189.881
28 Oth.non a.ein.pd. 3747 304819.6 3657.835
21 Iron & Steel 18293 594422.9 86191.32
22 Other metals 1833 193589, 5 26844.83
23 NMet.p.exc.echi. &ipt 54116 278823.3 3780.326
24 Non el.sachinery 3452 715686, 1 133631.2
25 Elec.machinery 15363 371564.9 47188.74
26 Transport egpt. 25223 580358. 4 27616.49
21 Other man.Ind. 151841 288859.8 27941.73
28 Construction 8 1632941, 8
29 Electricity 8 993877.6 8
38 Gas & water sup. 8 33827.38 8
31 Rly.tpt.service 19244 J64461.3 8
32 Oth.tpt.service 24384 11938835, 2
33 St.k Warehousing 8 19322.96 g
34 Coamunication 8 132862.3 8
35 Oth.services 148728 5895779, f

TOTAL 1847881. 1RATRAT.
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TABLE - 4D

Final Results of
Electricitv Minimisation Exercise

{when exp. potential increases by 251}

Sectors E(FINAL) X(FINAL) M(FINAL)
{ Agriculture 186243 6081855, 43789.36
2 Coal & lig. 151 2198479, 19564,824
3 Cr.pet & N.gas 98831 185392.4 148898, 2
4 Iran & oth.Min. 8696 25375. 84 55863.84
3 Food,bev.& tob.P 155641 1267487, 91273.47
& Cotton text. 22978.3% 676638.8 33.15926
7 Wool,silk etc. 3 315651, 1483. 548
8 Jute,heap & sesta 8 67564.535 18.81832
9 Txt.pd.inc.w.app. 48851 262522.9 §442.890
1® Woad & wood pd. 1681 248336, 6 336.4993
{1 Paper & paper pd. 1857 274876.9 22263.83
12 Leather & its pd. 46888 118436.8 284, 2484
13 Rubber & plastic 2988 221944.8 1685.788
14 Petroleus prod. 23158 283789.9 126578.3
15 Coal tar pd. ) 54317.34 8
146 Heavy chesicals (' 282845. 4 31238.19
17 Fertiliser 8 1319@3.1 76188.12
18 Paints,pest.etc. 52128 1108712, 48244,19
19 Cesent 8 57622.76 2189, 645
28 Oth.non m.min.pd. 747 384843.4 3658, 341
21 Iron & Steel 8 583383.6 8457983
22 Other setals ) . 191831.8 28582.94
23 Met.p.exc.ach.btpt 54116 269766.3 3776.728
24 Non el.machinery 34525 716478,3 1558@2. 9
25 Elec.machinery 15363 371527.8 47184.83
26 Transport eqgpt. 25223 4088397.9 27618.26
27 Other man. Ind. 151811 287945.9 27938.75
28 Construction 8 1632885, 8
29 Electricity ) 392516.1 B
38 Bas & water sup. 2 52953.21 8
31 Rly.tpt.service 19244 J64253.5 (J
32 oth.tpt.service 24384 1193531, ]
33 §t.t Warehousing 8 19324.83 f#
34 Communication 8 1378472.7 8
35 Oth.services 148728 5096383, 2

TOTAL 1847877,
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TABLE - 4E

Final Results of
Investaent Niniaisation Exercise ,
{when exp. potential increases by 58%) . . .
when exp. potential increas y__ (.RAdedib>

Sectors E(FINAL) X{FINAL} M{FINAL}
1 fAgriculture 127492 6023054, 43366.86
2 Coal & lig. 181.35 2118329, 1885,313 -
3 Cr.pet & N.gas 188997 196437.3 149292.3
4 Iron & oth.Min. 18436.25 26282.42 57832.86
5 Food,bev.k tob.P ) 1185785. - 79618.82
4 Cotton text. 38944 698391.8 34,2216
7 Wool,silk etc. - 4525 317159.7 1490. 651
8 Jute,heap & mesta 7518 74494.88 11.95185
9 Txt.pd.inc.w.app. 37661 272288.1 4628.762
18 Wood & wood pd. ? 237895. 4 333.8536
11 Paper ¥ paper pd. g 272433,5 22867.11
12 Leather & its pd. 38491 99381.84 238.5145
13 Rubber & plastic 7186 221578.5 1683.997
14 Petroleus prod. 27789 285873.9 127142.9
15 Coal tar pd. 1} 95875.39 ]
14 Heavy cheaicals 12694 216839.8 33393.33
17 Fertiliser 4.24 13a8ee.8 75472.85
18 Paints,pest.etc. 62533 1112194, 48956. 04
19 Ceament 8 S7677.82 2191757
28 Oth.non =.ein.pd. 6896 ©3B6389.4 . 3676.673
21 Iron & Steel 12352 605508.1 87841.082
22 Other ametals 1239 194963.8 29347.49
23 Met.p.exc.ech.ktpt 64937 282248.1 3951, 642
24 Non el.eachinery 41430 7178635.2 195972.4
25 Elec.wachinery 18436 T 374922.9 A47415.78
26 Transport eaot. 38268 6#4939.8 27877.73
27 Other aan.Ind. 182174 316498.4 INTAR_A
28 Construction f {AX7494. f
29 Electricity 8 59@74R. 1 f-
3@ Bas & water sun. # SIAT7 77 A
3 Rly.tpt.service 23892 368899.8 #
32 Oth.tat.service f {1AALRT. @
33 St.k Marehansina ] 19397.57 ]
34 Communiratinng 8 139274 § f
33 Oth.services 178464 11577 '

T0TAL 1855743, TRSSTAR.
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Flnl Results of
Electricity Mini
~ {when exp. ;umtm muw

sisation Exercise
W_ﬁ?‘

Sectors E(FINAL) HFM) H(FM!
1 Agriculture 127492 5024422, ‘ 43375’.’,&!‘@,
2 Coal & lig. 181.5 2119496, 1886.529
3 Cr.pet & N.gas 188997 194838.1 149597.0
4 Tron & oth.Min.  18436.20 26871.96 5657647
5 Food,bev.k tab.P 18673.51 1116922, aa18.44
& Cotton text. e §49448.9 31,8238
7 Wool,silk etc. 4525 3166£9.4 1488, 346
8 Jute,hesp & mesta 2 66852463 1869642
9 Txt.pd.inc.w.app. 57661 St 4629.698°
1@ Wood & wood pd. 1921 24g202.8 33%.2923
11 Paper & paper pd. 2229 275029.9 2775.88
12 Leather & its pd. 56225 129746.2 3184318
13 Rubher ¥ plastic Tihhaacs 223872.8 {78,412
14 Petroleus prod. 27789 28535357 1277146
15 Coal tar pd. 2 54713.5¢ i
16 Heavy chemicals 2 284182.8 I1885, 15
17 Fertiliser 2 138770.9 75454.82 .
18 Paints,pest.etc. 62553 1185, 838571
19 Cenent 2 786028 2151128
28 Oth.non s.ein.pd. 6852 38:29%.8 I675.526
21 Tron & Steel 2 592822.8 85&45."3‘
22 Cther metals 2 1957752 9el.al
23 Met,p.exc.ach.dtpt 64937 284848,2 A3
24 ¥on el.gachinery 41432 TiERES. 1 155695.7
25 Elec.machinery 18435 3745377 47517.28
25 Transpert egpt. 3268 685595, 2798821
77 Otker san.Ind. 182174 314707 Rk"’ 5
28 Conctruction 2 {63228, 2 _‘
29 Electricity g EB7iRA. 4 b iy
38 Gac % water sup. 2 £7075.45 ?
3t Rly.tpt.service 23082 367651, 3
37 Oth.tpt.service 29145 1154872, .
33 §t.% Warehousing Z Ll 0 2
34 Coxmunication 3 hwd e i
35 Cih.servizes 17884t I oy

195, =

TETAL 1852733,
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Sectors E{FINAL) XiFINaL)
I Agricalture 148741 bd4oebl.
2 Coal & l1g. '] ZiZedrs.
3 Cr.pet & N.gas 127144 288111.7
4 Iron & oth.Min. 12175 26287.89
5 Food,bev.& tob.P [ 11@5886.
& Cotton text. [} - 651388.8
7 Wool,silk etc. 5279 317624.3
8 Jute,hesp & mesta 8 65832.75
9 Txt.pd.inc.w.app. 67271 282857.5
18 Wood & wood pd. 2242 238086.4
11 Paper & paper pd. 2 278629.4
12 Leather % its pd. 65643 1480831.4
13 Rubber & plastic B384 228487.5
14 Petroleum prod. 32421 288879.6
15 Coal tar pd. SRR 54328.45 et
16 Heavy cheaicals g 201696.1 - 31861.28
17 Fertiliser g 131168.5 7968423
1§ Paints,pest.etc. 72979 1183887, - bB751.83
19 Cement 2 5787317 2191568
- 2@ Oth.non m.min.pd. 8845 3848%8.5 3656.762
21 Iron & Steel g 573638.6 PRSI A
22 Other getals 8 183774.8 _ ZBI57.Z5
73 Met.p.exc.ach.dtpt  7573s 283084,9 SAHEAT
24 Non el.pachinery - 4B33S - 72888%.6 - 1567373
25 Elec.eachinery 21589 375945.5 &7747.83
25 Transport egpt. 3531z 611321.1 28T
27 Other ean.lnd. 46992 189887.1 1&41? e
23 Construction 2 153159, &
2% Electricity 4 SEI3ai i
33 3as & water sup. g SI7hL.48 - S
3t Rly.tpt.cervice Z6%4; 3&?5&?.3 Sk ok
32 Clh.tpt.service J482s 1197438, Bin)
33 St.% Marehousing g !94 1.99 i &
34 Coseunication 2 £38539.8 2
35 Gtk services 208285 5125785, i
ToTAL 1047482 CIEATRET




TABLE - 4H

Final Resulté of
Investment Minigisation Exercise

Sectors E{FINAL) X(FINALY M{FINAL)

{ fgriculture 148741 6841297, . 43923.78

2 Coal & lig. 211 2115472, 1885.563

3 Cr.pet & N.gas B 136133.5 103663, 4

4 Iraon & oth.Min. 2 23116.48 58198.42

5 Food,bev.k tob.FP 2 [18651 73%992.25

5 Cotton test, 45437 783697.0 35.19875

7 Woal,silk etc. 5279 318559.4 1512, 356

8 Jute,hesp ¥ sesta 8 £7383.84 12.78883

§ Txt.pd.inc.w.app. 6727 . 281924.7 4791.836

18 Hood & wood pd. 2 218574.4 133.8248
1! Paper % paper pd. 2 273854.7 22773.72
12 Leather & its pd. 2 £3901.93 158.7141
13 Rubber & plastic 8304 2227884 14696,547
14 Petroleus prod. 1242 2885414 127457.6
1% Coal tar pd. g SG28L,76 8
16 Heavy chemicals 14018 220917 .4 34198.30
17 Fertilicer 4,95 131193.6 75781, 61
18 Paints,pest. etc. 72979 1i28582. 78488.94
19 Cesent ) 57451.76 2198. 145
28 Oth.non a.sin.pd. 8845 387623.7 3731.194
21 Iron & Steel 6962 689293.9 88377.16
22 Other metals ] 198717.8 29746.98
23 Net.p.exc.mch.btpt 75743 295828.8 4228.833
24 Non el.machinery 48335 722888.2 155351.5
25 Elec.machinery 21589 377942.6 48388.48
26 Transport eqpt. 35312 4846722.5 28389.74
27 Other man. Ind. 212536 345004.8 33730.00
28 Construction 8 1631972. 8
29 Electricity 8 591949.6 é
38 Gas & water sup. ] 33248.16 8
31 Rly.tpt.service B 3456811 ]
32 Oth,tpt.service 2 1167334, 8
33 5t.% Warehousing é 19342.32 b
34 Comsunication 2 132741.6 8
35 Oth.services 208288 5154829, 8
TOTAL 1815491, ' 1815491,




TABLE - 4!

Final Results of

Investrent Minimisation Exercise

) {when exp. ;ﬁtfnttal increases by 188%) CRQ:%\«\M)

Sectors E(FINAL} X(FINAL) M{FINAL)
1 Agriculture 42496.86 3920894, 42638. 44
2 Coal & lig. 242 2188517, 1849. 448
3 Cr.pet & N.gas 8 137488.3 10844643, 1
4 Iron & oth.Min. ] 23293.16 58546, 17
5 Food,bev.& tob.P (] 1186771, 79687.51
6 Cotton text. 51928 719373.7 35.24931
7 Wool,silk etc. 6834 319985.5 1583.932
8 Jute,hesp & mesta g 67904.46 18.84583
9 Txt.pd.inc.w.app. 74882 291774.1 4960, 158
18 Wood % wood pd. 8 239823.3 335.7327
11 Paper & paper pd. 8 275669.8 22309.19
12 Leather & its pd. 8 43978, 42 153.5487
13 Rubber & plastic 9582 2251443 1711.897
14 Petroleus prod. 37033 291923.8 138198.8
13 Coal tar pd. 8 59458.76 B
14 Heavy chemicals 146926 225798.3 34765.535
17 Fertiliser S.66 128851, 4 T4347.38
18 Paints,pest.etc. 83484 1145303, 71088, 84
19 Cement 2 37498.54 2184, 944
28 Oth.non a.min.pd. 9195 309795.7 3717.548
21 Iron & Steel ) 613282.6 88925.98
22 Other getals ) 292182.8 30113.33
23 Met.p.exc.ach.ktpt 84596 388976.5 4323.671
24 Mon el.machinery 33248 728845.3 158452.2
23 Elec.machinery 24582 381615.8 484635, 10
24 Transport egpt. 48337 612938.4 28194.88
27 Other san.Ind. 242899 373791.0 36257.72
28 Construction 8 1632499, 8
29 Electricity ) 593529.9 8
38 Bas'k water sup. 8 53457.51 ]
34 Rly.tpt.service 8 344477.2 8
32 Oth.tpt.service 8 1178667, 8
33 St.& Warehousing ) 19787.26 8
34 Coseunication 8 133561.1 2
33 Dth.services 257932 197713, 8

T0TAL 1021373 1821373.
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TABLE - &)

Final Results of
Electricity Minimisation Exercise
{when exp. potential increases by 188Y) (Rs. ka\u)

Sectors E{FINAL) L{FINAL) N{FINAL)
i Agriculture 169989 6866171, 43676.43
2 Coal & lig. 8 2119839 . 1885, 9462
3 Cripet & Nogas 143338 217389.2 163154.9
4 Iron & oth.Min. 13915 26637 57802.29
5 Food,bev.& taob.P 8 1182778 79399.44
6 Cotton text. 8 652398 31,9471
7 ¥ool,silk etc. 6834 318487.6 1497.831
8 Jute heap & eesta 8 65898.5 18. 41448
9 Txt.pd.inc.w.app. 74882 291713.3 4959.126
18 Wood & wood pd. 2562 236558.6 331.1788
11 Paper % paper pd. ) 267746.9 21687.49
12 Leather & its pd. 75821 158994, ¢ 362.3838
13 Rubber % plastic 8 215214.6 1635, 638
14 Petroleun prod. 37833 291399.9 129964.3
15 Coal tar pd. 8 541151 8
16 Heavy cheaicals 8 192357.8 29623. 18
17 Fertiliser 8 131474.9 75861.81
18 Paints,pest.etc. 8 1823956. 63485.29
19 Cement 8 37668.51 2191.899
28 Oth.non m.min.pd. 9193 384358.6 3632, 287
21 Iron & Steel » B 569525.4 82381, 18
22 Other setals 8 184B82.4 27833.55
23 Met.p.exc.ach.ktpt 84214 288645.4 4041.835
24 Non el.sachinery 39248 726121.4 157717.8
23 Elec.machinery 24582 < 378345.5 48849.87
26 Transport egpt. 48337 417144.6 28388.45
27 Other man.Ind. 8 145985. 6 14168. 68
28 Construction 8 1631487, 8
29 Electricity 8 588841, 2 8
38 Gas & water sup. 8 52338.36 8
31 Rly.tpt.service 36798 372704.7 ]
32 Oth.tpt.service 3ag87 1284542, 2
33 §t.& Warehousing 8 19498.3 8
34 Cosmunication ) 1383421 8
35 Oth.services 237952 5143811, e

TOTAL 1045985 1845985
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CHAPTER 5

RESULTS AND INTERPRETATION



RESULTS AND INTERPRETATIONS

We have - now reached the final - stages of our
emperical study. Let us first spell out the results of
the investment minimisation exercise. Later we will go

over to the electricity use minimisation exercise.
I. RESULTS OF INVESTMENT MINIMISATION PROGRAMME

When our export potential increases by 25% the
optimum eprrts of all sectors except food, beverages
and tobacco(sector no.5) is carried up to the potential
maximum. However, the optimum export of food,
beverages and tobacco products not only fails to touch
the potential level but is lower than the initial level
too. When the export potential increases by 50%, the
optimum exports of food, beverages and tobacco, wood
and wood products, paper and other transport services

fall to zero; optimum export of leather falls below the

initial level. The optimum export of the rest of the
sectors reach the potential maximum. This trend
remains as our export potential broadens. Opt imum

exports of more and more sectors fall to zero with

increasing exporting scope. We can see that in the
ot
case L?S% increase i export potential; the optimum

exports of food, beverages and tobacco, iron ore and
other minerals, c¢rude petroleum and natural gas, jute,
wood, paper, leather,rubber and plastics, iron and

steel, other metal products, railway transport service
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all fall to zero and export of agriculture does not
reach it potential maximum. As export potential
further bloats up and,gdés up by 100%, the }ésulgs are
nearly the same as in the earlier case. This time the
optimum export of agriculture falls even below the
initial level.

We may recall the our objective was to minimise
capital formation requirements such that trade 1is at
least balanced 1in a situation of limited export
potential and given final demand. The results obtained
point out to the fact that the direct and indirect
capital requirements necessary for sustaining one unit
increase 1in the final demand (DIK) of those goods for
which optimum exports are either zero or less than the
potential level(the number of such goods increases as
the frontier of export potential broadens) are
relatively higher as compared to other goods. The
surprising fact is that quite a few of these goods has
been our traditional export items in which seemingly we
had a historic comparative advantage.T his means that
the ICORs of these sectors and the pattern of inter
industrial linkages make these sectors capital
intensive althoughit may not appear so if we look Jjust
at their direct capital coefficients. Let us first
ferret out the direct and indirect capital formation
requirements necessary for sustaining one unit
increas i final ‘demand (DIK) and analyse our wresults

keeping this 1in view.

o)



II; A THEORITICAL DIGRESSION

From our chapter on model we know that to produce-
X vector of output the total capital stock needed is
KVX . And the total capital formation for an increase
in output of (X - X) is KV(X-X),where X is the initial

vector of gross output of different sectors

-1
Now, KVX =  KV(I-A+W) (F+E)
_1 2 1
Let (I-A+W) = Rll ....-.....Rln
(nxw)
{ Rnl ..........RON
-4
and (F+E) = ¢ = [91
on
So KVX = KV |R11 R12 ........ Rln Qf
R2y R2Z .. .- . . R2n )
Rnl Rn2 ..... «e« Rnn Qn

= KV | R11Q1+R12Q2+........+R1nQn|
R21Ql +R22Q24+ . . . .4R2nlw

Rn1Q1+Rn2Q2+........+Ran?J

We know that KV = (K1Vvl1l,K2V2........Knvn)

Therefore KVX = K1Vl (R11Q1+R12Q2+...¢¢ees...++R1nQn)

¥R2vz (RUQUER22Q2+ - . .. +R2wQwn)
- o -

+KnVn(Rn1Q1+Rn2Q2+...c.veee...+RNNQN)

With a little manipulation KVX can be written as equal to
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(K1VIR11+K2V2R21+eeeeeeeeeess+KNVnRnl)Ql1
$(KWIRIZ +K2VIR229 . - . ..+KnVnRn2)Q2

- - T
+(K1V1ﬁln+K2V2R2n+.........,.*KnVann)Qn

The above expression is the total capital stock required to
satisfy a final demand vector Q. Let us denote this total

capital stock by B.
Then B =(iKi\/iRli§Q‘ +

Therefore 85 = EKi\l'\ R\)L ( )d- .§f h,2 .. 35)

(TKiViRz1)Q2+- (EKiViRni)6

o 8;
(for all j=1,2...n)
Now alB = Total increament in capital stock necessary
ZaQb to sustain one unit increament in final

demand. Obviously this is our DIK.

The vector of DIK is then (aB/QQl) aB/aQZ)"‘ EQB/&Q"
-1
It can be checked that this is same as KV (I-A+W) This

vector is reproduced in table -5A.

ITITI. POSSIBLE INTERPRETATIONS

The theoritical digression provided us with the
necessary tool to interprete our results. It can be
seen that the DIK is highest in case of electricity
which 1is not an exportable item. The sector with the
next highest DIK is food, beverages and tobacco. When
ithe export potential increases by 25%, the optimum
export of this sector falls below initial level proving
that in order to save capital we have to cut down the
export of this item (domestic demand being same as
before). Sector 32 (other transport services) has the

next highest DIK. As the export potential broadens and
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TAEBLE - SA

1 Agriculture ) .;17148
2 Coal % lig. 4.278422
3 Cr.pet & N.gas 2.567710
4 Iron % oth.Min. 1.4364464
5 Food,bev.% tob.F 5.323556
6 Cotton text. X. 644891
7 Wool,silk etc. 3.16&961
8 Jute,hemp% mesta 4. q~19

@ Txt.pd.inc.w.app. 2.563

18 Wood & wood pd. 4.9¢4664
11 Paper % paper pd. 4.654909
12 Leather & its pd. 4.7347@0S
17 Rubber & plastic 3.0987032
14 Petroleum praod. 1.980368

15 Coal tar pd. 1.755970
146 Heavy chemicals 3.164527
17 Fertiliser 1.953835
18 Paints,pest.etc. 3.400006
19 Cement 2.834687
20 Oth.non m.min.pd. 3.3599758
21 Iron & Steel *EZ.S513019
22 Other metals 3.487196

23 Met.p.exc.mch.&tpt3. 330604
24 Non el.machinery 2.483321

25 Elec.machinery 2.3458%0
26 Transport eqgpt. 2.766384
27 Other man.Ind. 2.495762
28 Construction L 2.017620
29 Electricity 7.157967

3@ Gas % water sup. 3I.9356829
31 Rly.tpt.service 4.,320397
32 0th.tpt.service u.¢h867q
3% 8t.% Warehousing 1.938919

34 Caommunication 5.995189
35 DOth.services 2.039352



goes up by 50%, export of this sector falls to zero
alongwith food, beverages and tobacco. Exports of wood
and paper also become =zero. Their DIK 1s also
relatively high and next only to food, beverages and
tobacco and other transport services. This trend
continues with increasing export potentials and optimum
exports of those commodities having higher DIK either
falls to zero or does not reach their potential
maximum. One can see that with broadening of export
frontiers the optimum exports of a larger number of
goods fall to zero. This is natural because as the
scope for exports rises there 1is more scope in
specilisation that is one can concentraté onexport of
those commodities whose DIK is relatively low and cut
down the exports of goods having relatively high DIK.

We can see that many of our traditional export

products (like food, beverages and tobacco which
includes tea, jute, leather etc.,) have relatively
higher DIKs. Our optimum solution suggest that we

should cut down the export of these items to save
scarce capital resources. However there is a hitch in
our argument. Till now we have not looked into the
employment aspect. Many of our traditional export
items are labour intensive. Had we 1introduced an
employment target, then we could have got results in
tune with our traditional experience. . But this

defending of exports of traditional items on the
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employment front can also be countered. Our results
show that we can save capital resources by bringing
down exports of fhese.items and concentfating on other
sectors. The capital which is thereby freed can be
channeled into other sector to generate more output and
employment. Let wus look into this aspect a little
deeper.

We will now 1look into the optimum additional
capital formation required to achieved our target. The
table- 5. | enlists the capital formation requirements.

In the 1initial year (i.e. 1985-85)the gross
capital formation was Rs.5324000 lakhs. When the
export potential rises by 25%, to sustain the
additional export we need an additional capital
formation of Rs. 53510 lakhs over and above that
capital stock requirements in the initial period. - Now
the moot point is whether we can garner such amount of
additional funds to achieve our target of trade balance
at minimum capital cost. However, 1t must be noted
that as our export potential bloats up the required
additional capitél formation goes down and it even
becomes negative as export potential rises by 75% and
above. What everything boils down to is that provided
our scope for exports rise sufficiently we can achieve
our target with very 1little additional capital
formation. But all this is possible 1in our ideal
',hypothetical framework. In hard reality there is great

problem in shifting capital (especially fixed) from one
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sector to anotherin order to change the product mix to
our advantage., However, our results show the general .
direction in which we should concentrate our productive

ventures.

IV. RESULTS OF ELECTRICITY USE MINIMISATION EXERCISE

We will now turn to our second linear programming
problem and spell out the results briefly.

When export potential jumps by 25%, the optimum
exports of jute, fetilizer, iron and steel and other
metals fall to zero and the export of cotton textiles
falls below the initial level. Exports of all other
sectors reach the potential maximum. When our export
potential further swells up and rises by 50%, we find
that optimum exports of cotton textile, 3jute, heavy
chemicals, fertilizers, iron and steel, and other
metals all fall to zero. And export of food, beverages
and tobacco fails to reach its potential maximum. As
before 1in investment minimisation exercise this trend
continues. As our scope for export goes up in all the
sectors we can specialise in more productive sectors

o
and bring down exportsLless productive ones.

V. INTERPRETATION OF THE ABOVE RESULTS

We may again recall that this time our objective
was to minimise electricity costs such that trade is at
least balanced 'in a situation of 1limited -export

potential and given final domestic demand. As before
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the results again point out to the fact that the dirgpt
and indirect electricity inputs necessary to sustain
one unit increase in final demand (DIE) of those goods
for which tﬁe optimum exports of either zero or less
than the potential maximum or relatively higher as
compared to other goods. Again the surprising fact is
that some of these goods are our traditional éxport
items. Before pondering over this fact let us find out
the DIE for each sector.

Drawing analogy from the calculation of DIK we can
say that the vector of DIE is e(I-A+W)_1,where the
notations have the same meaning as described in the
chapter on model. The vector DIE is given in table-5B.

From the table it is apparent that the DIE is
highest in the sectors-gas and water supply,
electricity, and cement (none of which are our
exportables). Among the‘gxportables DIE is relatively
high in other metal products, followed by jute, cotton
textiles, fertilizers, iron and steel and food,
beverages and tobacco.

When we resort to electricity minimisation
programme we can expect a cut down in the optimum
exports of these sectors. Predictably results toe this
line. Among the sectors having relatively high DIE,
there are ma ny of our traditional export items like
jute,cotton and food, beverages and tobacco (which

includes tea ). As Dbefore in the investment
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TABLE — SE

DIE
Sectors’ e(I-A+W) -1
1 Agriculture Q.027724
2 Coal & lig. 0.062554
EZ Cr.pet & N.gas Q.002108
4 Iron &% oth.Min. 0.012403
5 Food,bev.¥% tob.F 0.0632@7
6 Cotton text. @.@74292
7 Wool.silk etc. 0.049744
g Jute,hemp¥ mesta 0.072026
9 Tut.pd.inc.w.app. 8.033921.

10 Wood % wood pd. 0.0392384
11 Faper % paper pd. 0.059598
12 Leather & its pd. @.046@Q73
1% Rubber % plastic 0.05584%
14 Fetroleum prod. 0.21046568

15 Coal tar pd. Q.037304
16 Heavy chemicals 2.0798111
17 Fertiliser B.D756173
18 Faints,pest.etc. Q.038672
19 Cement .141549
20 Oth.non m.min.pd. @.@2432@
21 Iron % Steel 0.0632595
22 Other metals @.107279

22 Met.p.exc.mch.%tptd. 049721
24 Nan el.machinery @.034498

25 Elec.machinery @. 038223
26 Transpoart eqgpt. A.0382%8
27 Other man. Ind. 0.052271
28 Construction @.R8433%35
#9 Electricity B.202400

At

I Gas & water sup. @.353250
1 Rly.tpt.service @0.0245108
32 Oth.tpt.service @.@813721
3F 6t.% Warehousing ©0.08006%
34 Communication 2.008508
325 Oth.services B.019356
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minimisation exercise the results surprisingly point
out that tradtionally we have been indulging in
erroneous exports. >_Probably an introduction of
empioyemnt target into our exercise can alter the

results and bring it in tune with the traditional

pattern.
Vi. AN OBSERVATION REGARDING GEMS AND JEWELLERIES

An interesting point 1is to be noted here.
Recently, gems and jewelleries has been India's most
buoyant export item. Gemsand jewellery comes under the
sector : Other manufacturing industries. Here it must
be stated that lack of adequate information precludes
us from knowing the share of gems and jewelleries in
the sector : other manufacturing industries. Hence,
the observations and interpretations that follow is
really notional. The results of our linear programming
problem show that when éxport potential rises by 25%
and 50% export from the sector is optimally carries
upto the potential maximum. But when the export
potential goes up by 75% in all sectors, optimum export
from this sector falls short of potential level. And
when our export potential bloats up by 100% the optimum
export of this specific sector is zero. This points
out to the fact that when the scope for exports in all
sectors rise greatly (say 100%) then, gems and
jewelleries does not seem to be effective in saving

electricity costs. But from a realistic view point



gince our export potential is unlikely to rise by that
-much there is certainly great advantage in increasing
the export of gems and jewelleries. Moreover, this
sector is also capitai saving which is corroborated by
the fact that in our investment minimisation programme
the optimum export from this sector has always been at

the potential maximum.

VIiI. RESULTS OF ONE MORE EXERCISE WITH NO iNCREASE IN
EXPORT POTENTIAL

At this juncture we may ask what the ideal export-
product mix will be if we carry out the investment
/electricity use minimisation programme in a situation
where there 1is no increase in the export potential
(meaning thereby exports from each sector can be no
more done the exports from those sectors in the initial
year) ,and where we want the trade deficit to be no
larger than the deficit in the initial period. Here it
may be noted that a balanced trade is obviously not
feasible in this case with no increase in export
potential.

Such a linear programming exercise 1in case of

investment minimisation gives the following results.(Tthﬂ{

The optimum exports of all except food, beverages and
tobacco are same as in the initial year. The optimum
export of food beverages and tobacco are much lower
(in fact nearly half) of the initiai export. This

further proves that since the DIK is highest in this

Q6
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TABLE - 4L

Final Results of
Investaent minimisation exercise
With no increase in export potential
And trade deficit no larger than

e et el (Bl
Sectors E X ]
1 Agriculture 84994 3995775, 43592.73
2 Coal & lig. 121 2133273. 1991, 431
3 Cr.pet & N.gas 72665 172821.4 138972.2
4 Iron & oth.Min. 6937 24511.08 93438.23
5 Food,bev.k tob.P 64944 11708979, 84652.25
4 Cotton text. 25964 677166.6 33.62324
7 Wool,silk etc. 3017 314318.4 1492, 382
8 Jute,hempk mesta Jei2 71228.83 11,39424
9 Trt.pd.inc.w.app. 38441 252465, 1 4291, 115
1@ Nood & wood pd. 1281 237097.2 331.7598
11 Paper & paper pd. 1486 270949, 6 22836, 7%
12 Leather & its pd, 37518 187418.3 266.7999
13 Rubber & plastic 4791 218185.7 1661.0896
14 Petroleue prod. 18526 276837.7 123785.9
15 Coal tar pd. 8 o42083.00 )
16 Heavy chemicals 8463 286911, 6 Jzg38.18
17 Fertiliser 2.8 138193, 8 75124.19
18 Paints,pest.etc. 41782 1877904, 67252.86
19 Cement ) 57414.48 2196.715
28 Oth.non a.sin.pd. 4597 301538, 46 3657.328
21 Iron & Steel 8234 574985.8 83479.31
22 Other metals 826 - 188679.7 2824444
23 Met.p.exc.mch. &tpt 43293 253772.3 3636.799
24 Non el.machinery 27628 701972.8 151042.1
25 Elec.machinery 12291 367232.5 46929.26
24 Transpart egpt. 28178 391834.5 275615.08
27 Other san.lInd. 121449 258989.1 25386.98
28 Construction 8 1628829. B
29 Electricity 8 383062.4 )
38 Bas & water sup. 8 52574.85 8
31 Riy.tpt.service 15395 357834,9 ]
32 gth.tpt.service 19443 1177889, 2
13 St. & Warehousing g 19833. 89 ]
34 Comaunication ) 138593.2 )
118976 024464, 8
Total 808178.8 ' 1815894,
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TABLE

- 4K
Final Results of
Electricity minimisation exercise
¥ith no increase in export potential
And trade deficit no larger than
] ln-tﬁﬁ lnltli{ perxn?_ (fﬂ».{ud<h€)
Sectors X N
1 fAgriculture 84994 5014129, 43726.18
2 Coal ¥ lig. 121 2151739. {917.898
3 Cr.pet & N.gas 726435 171969.6 138932.7
4 Iron & oth.Nin. 6957 24483.86 33154.28
5 Food,bev.% tob.P 114626 1222633, B88384.39
& Cotton text. 2 644708.6 J2.81161
7 Wool,silk etc. 3817 313971.6 1498.774
8 Jute,hespl mesta 8 66233.34 8. 59944
§ Txt.pd.inc.w.app. 38441 252399.2 4289.995
18 Wood & wood pd. 1281 237439.5 332.2388
{1 Paper & paper pd. 1486 271289.9 22857.89
12 Leather & its pd. 37518 187389.8 266.7292
13 Rubber & plastic 4791 218198.8 1661.885
14 Petroleus prod. 18526 276833.6 123713.9
15 Coal tar pd. @ 33986.49 8
16 Heavy cheaicals 8 198238.7 386846.37
17 Fertiliser 8 138521.2 75313468
18 Paints,pest.etc. 41782 1877847. 67248.49
19 Cenent ) 37414. 2 2196.7¢8
28 Gth.non a.ain.pd. 4397 301654.1 3699.826
21 Iron & Steel 8 368143.3 82488.32
22 Other metals 8 187319.1 28648.77
23 Met.p.exc.ach.ktpt 43293 233725.8 3636.122
24 Non el.sachinery 27628 783817.9 151267.1
25 Elec.machinery 12291 367211.4 46926.56
26 Transport eqpt. 28178 391983.5 27418, 48
21 Other man.Ind. 121449 258819.8 25298.17
28 Construction ] 1628849, é
29 Electricity 8 982537.3 ¢
38 Bas & water sup. 8 52487.85 e
31 Rly.tpt.service 13395 356991.9 8
32 Oth.tpt.service 19443 1178216, 8
I3 St.k Warehousing 8 19854.24 8
34 Cosmunication e 138599.5 2
118976 5824993, 2
Total 689359 1816273.
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sector among exportables it is better to cut down the
exports of this sector if we want to save capital
resources.

In the case of electricity minimisation programme
in a situation where there has been no improvement in
the export potential and where trade deficits are no
iarger than that in the initial period; the results are
as follows? Optimum exports of cotton, Jjute, heavy
chemicals, fertilizers, iron and steel, and other
metals all fall to zero while ﬁhat of food, beverages
and tobacco fall below the initial level. As noted
earlier this sectors have relatively high DIE as
compared to other sectors. So any electricity saving
egercise will try to bring down exports of these
sectors.,

These two exercises show that even in case of no
improvement in export poteptial we can save capital and
electricity by cutting down exports of many traditional

items without any further increase in deficits.

1. Tabde- 4K
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SUMMARY AND CONCLUSIONS
Aé we draw to a cloéé of éur study let us héve a
brief 1look at what we have done. We have tried to
figure out the optimal export-product mix while trying
to minimise the capital formation/electricity use
requirements in reaching a target of balanced trade in
a situation of limited export potential and given final
domestic demand. As discussed in the first chapter our
exercises are really important given that we are
simultaneously facing a) a resource problem
domestically and b) a foreign exchange problem; while
'political situation would not permit any reduction 1in
final domestic demand. 1In the previous chapter we have
discussed the results of our empirical exercises and
the possible interpretations. What we have strangdy
noted is that some of our traditional export items are

not effective 1in saving investment or electricity

costs. So, ideally exports of these should be brought
down to achieve our target. For example, food,
beverages and tobacco, which includes tea have the

highest DIK among our exports. Similarly, the DIE is
very high in jute, cotton, etc., Apparently the
traditional export bias in these commodities are a
reason for our high capital and electricity costs.Here
it may be said that both DIK and DIE were measured from
"observed capital formation and electric¢ity use. The

high measure of some of the DIKs and DIEs may be due to
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obsolete technology, under utilisation of capacity and
sheer inefficiency in nput use. This seems to be .
especially true for some sectors 1like 3jute, cotton,
etc.,— Perhaps modernisation efforts can bringdown
capitallelectricity costs per unit of output in these
sectors and make them attractive exportables. However,
our calculaﬁions based on an observed series show that
these sectors are relatively inefficient, (at least
realised performance wisq)in recent years, and hence
exports of these sectors should be cut down to reach
our goal.

The question of whether our target of trade
balance is feasible has to be tackled on two fronts.
Firstly, this feasibility depends on expanding export
frontier. Whether we have marketing and other
mechanism to expand the export potential so that our
target is achievable is a.debatable point. We have
hypothetically assumed that we can, but reality may not
be that rosy. The second point which has to tackled
is that whether we can acquire enough capital resources
required for the additional capital formation and
generate enough electricity to achieve our target. Our
anal?sis on the additional capital requirements show
that we definetly can garner such additional capital,
simply because they are not much, especially when there
is a large inc;ease in our export potential(then we can

carry on with very little or infact negative additional
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capifal formation). Regarding electricity generation
capacity we can say that in the case of capital
formation miﬁimisation exercise, the requifed
production of electricity in subsequent cases of
expanding export potential is a little higher than the
production of electricity 1in the 1initial period.

Hence, one can say that this generation of electricity

is achiévable with modest efforts. And in the case of
electricity minimisation exercise the required
production of electriéity falls with successive
expanding export horizons. In fact, the required

production of electricity comes below the initial level

when export potential jumps by 75% and above.

All these show that our target, provided of course
the assumed increase in export potential takes place,
is feasible.

Next comes the question of practicability. our
optimal solution suggests to cut down export of many
traditional items. But most of these items are labour
intensive. A cut down on the export\production of
these 1items means a pruning of the labour force.
Whether this labour force can be absorbed in other
sectors where capital has been channelled cannot be
predicted with reasonable accuracy. It would have been
more prudent on our part to introduce an employment
target‘in our exercises. But lack of employmeht data

of many sectors and limited scope of our study
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precludes us from indulging in such exercises. We can
say that in terms of social and political reaction it
ié» ve;y difficult to cﬁt down eméloyment in certain
sectors when there is no guarantee that they will be
absorbed in other sectors. Moreover, in reality there
ove great technical difficulties in diverting capital,
especially fixed, from one sector to another because of
the non-shiftability of its character. For example,
one cannot just pull out machinegs from a jute mill and
fit into a gems and jewellery work shop. Hence,
unfortunately, there 1is a dgquestion mark on the
practicability of our target.

Nevertheless our whole analysis points out to the
direction in which our efforts and new additional
capital formation should be channelled. As India grows
up as an economy it should come over the traditional
bias of certain sectors and venture out into less
traditional but more fruitful areas. If however, the
high capital or energy coefficients of some of the
" traditional exports sector are attributable to the
inefficiency of the existing units of these industries
and their out-moded state of technology, it may be
possible and necessary to modernise them and restore

their position among attractive export items.
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