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The present study has been made possible
because of guidance and encouragement from
Shri N. D. Tiwari, Minister of Planning and
Deputy Chairman, Dr. M. S. Swaminathan,
Shri Mohammed Fazal and Dr. Manmohan
Singh, Members, Planning Commission and the
help received from other Divisions within the
Planning Commission and from Central Minis
tries and State Governments. We are also grate
ful for getting valuable suggestions and com
ments, during the formulation of the model
structure, from many academics and research
institutions. The bulk of responsibility is taken
as a joint effort of the Perspective Planning Divi
sion. However, I like to express my special
appreciation for Dr. K. C. Majumdar whose
knowledge of earlier plans was an asset. The
responsibility of developing the input-output and
consumption exercises and the running of the
model has been taken primarily by Dr. Padam
Singh with the help of Mzs J. Satyanarayana,
T. G. Srinivasan and K. L. Dutta. The invest
ment planning of the model has been formulated
by Mis Rajesh Mehta and C. Pant. Also, their
help in general editing of this technical note is
commendable. The financial resources have been
estimated by Mzs. A. K. Sarkar, S. N. Raghvan
and S. P. Rastogi. We also drew extensively from
the work of the Financial Resources Division.
The agricultural modei has been developed by Mr.
P. S. Sharma and Mrs. S. B. Sarin. The material
balances have been worked out by Mis B.
B. Anjaneyulu, M. R. Kulkarni, Shailendra
Sharma, S. K. Mahajan, R. P. Ghosh, J. N.
Maggo, Mrs. S. Vij and J. C. Khanna. The
employnient and demography were taken
care of largely by Labour, Employment & Man
power Division and M. M. Gupta respectively
and social services by Mr. R. N. Chandolia. The
foreign trade is tackled by Dr. K. M. Raipuria
and M. L. Raina. This model had a very heavy
programming responsibility. This was done very
ably by Mis M. R. Rao, K. Chellani, N. L.
Aggarwal, V. S. R. Nair, O. P. Dhingra and
Satish Kumar of the Computer Service Division.
Others including our very capable research staff
and secretariat staff need thankful appreciation.
However, for any errors and omissions & for
general direction, the responsibility is fully
mine.

New Delhi
Dated: August 4, 1981.

The sixth five year plan (1980-85) docu
ment presents the strategy and major programmes
and policy issues involved in the pursuit of
specified objectives. In this note, we present, in
more detail, the technical work that went behind
the formulation of this plan document. This
follows the precedent set earlier when, recog
nising the ~nterest shown by economists and
others in the detailed methodology of plan
formulation, a technical note was prepared on
the approach to the fifth plan of India. It is
hoped that this document will show the many
diverse inter-relationships of interests and actions
that lie behind a national economic plan and
provide a better idea of the various assumptions,
techniques and analysis that formed the basis of
the Sixth Plan projections. It would be the
endeavour of the Perspective Planning Division
to draw upon the criticisms that may be forth
coming so that technical limitations are elimi
nated in future.

The need for quantitative analysis in planning
is not questioned. An appropriate model provides
a simplified and convenient representation of the
structure of the economy with its diversities and
inter-linkages. It enables the planner to quantify
the socio-economic objectives and work out the
implications of the dimensional hypotheses of the
plan. Results of sensitivity analysis provide a
useful basis for discussing alternative hypotheses
regarding crucial variables that figure in the
plan.

This note does not aim at elaborating the
actual institutional process of plan formulation.
In this, apart from all Divisions in the Planning
Commission, various central and state ministries
were actively involved, exchanging and reviewing
their plans and data base. A number of Working
Groups were set up from time to time to examine
specific details. Some idea of the extensive col
laboration involved can be gleaned from the
chapters that follow; however, this is a vast sub
ject, fit for a separate note.

This technical note contains eight chapters.
The introductory chapter (I) provides a summary
of the development of planning models in India's
official plan exercises. Chapter II presents the
mathematical formulation and the computational
procedures that were adopted. The model has
been presented in the form of a number of exo
genously estimated sub-models (discussed in
detail in Chapter III) which enter as inputs into
the core model. This core model, in turn, com-
prises of a number of blocks, the detailed elabora-
tion of which forms the subject matter of Chap-
ters IV, V & VI. Material balances for 11 non
agricultural commodities are presented in Chapter
VII and Chapter VIII explores some of the pro
perties of the model through sensitivity analysis.
81-L/P(D)359PC Delhi--~(a) <jii-iv}

Planning

~.~
(S. P. GUPTA)

Adviser,
Perspective Planning Division
Commission, Govt, of India.
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CHAPTER I

INTRODUCTION

This technical note presents a description of
the quantitative model that has been used in the
formulation of the Sixth Five Year Plan (1980
85) of India. The present five year plan is the
sixth in a row covering a. period of nearly 35
years. The quantitative model used in consecutive
plans is continuously updated and amended to
suit the changed socio-economic conditions,
availability of new data and to take advantage
of improved modelling methodology. The present
model structure is an extension of what has been
used during the Fifth Plan period. The new
features built into this model have been intended
partly for removing the model's earlier deficien
cies in capturing few key developmental issues
as experienced in the past and partly for tackling
many of the recent changes that have taken place
both within the country and outside in the inter
national economic situation and which have
crucial bearing on the success of our develop
ment efforts. The basic objectives of our plan
have not changed since the formulation of the
first plan. As Jawaharlal Nehru said in his intro
duction to the Third Five Year Plan "Planning
is a continuous movement towards desired goals.
While the precise formulation of the plan objec
tives have varied from plan to plan, essential
goals of Indian planning have remained un
changed." These goals can be mainly described
as (1) reduction in poverty and unemployment
and improvement in the quality of life,
(2) modernisation and building a self-reliant
economy, and (3) removal of regional disparity
and strengthening the redistribution bias of public
policies and services in favour of the poor and
weaker sections of the community. But the
strategy needs reformulation from one plan to
the other, with changed circumstances and ex
perience. The strategy of the Sixth Plan accord
ingly has been defined as mainly to step up the
rate of growth of the economy by removing the
constraining elements in the growth process and
to take measures so that the plan benefits will
reach the section of the community which is the
weakest. The structure of the Sixth Plan model
has been so reformulated that the identification
of the constraining elements in our growth pro
cess would be easy and specific policies thereby
could be devised in order to make the best use
of the economy's potentialities.

In addition to identifying the growth cons
traints that have been generated from the past,
specific provisions in the Sixth Plan model were
devised to deal with certain growth inhibiting
factors which have presently gained significance.
They are (1 ) hi~h uncertainty in the inter-

national climate regarding trade and aid, (2) the
ever increasing deterioration in the terms of trade
mainly originating from high price of crude oil
and (3) the domestic inflation or at least that
part of it which cannot be explained by rising
import prices.

All these complex issues can only be captured
by the use of a detailed intersectoral, inter
temporal analytical model which can simul
taneously treat both supply and demand and their
interactions between sectors and time. By the
use of such a model the planners can get an
early indication regarding the likely shortages or
surpluses that may develop in any sector of the
economy so that adequate measures can be taken
to bridge these gaps. This is where the need for
a new generation model in Indian planning was
felt. The model used in the first and second
plans concentrated mainly on the growth poten
tialities of the country, determined by the eco
nomy's savings potential and the incremental
capital output ratio. This model belonged to the
Harrod Domar and Feldman-Mahalanobis family.
It comprised of a single sector and had no foreign
trade. As a result its demand and supply equa
tions were the same. Since the third plan and
until the end of the fifth plan, the input output
models of the different variants, basically belong
ing to the Leontief group, came into increasing
use. These models focussed on the need for
establishing intersectoral consistencies in building
the production targets; these targets were mainly
estimated from the demand side. The supply side
was rather neglected in the sense that no sectoral
supply constraints were formulated in these
models, although in a limited and indirect way,
they were checked for few specific sectors only
by the use of material balances. These input
output models were increasingly articulated
during the fourth and fifth plans by making them
"closed", i.e., by endogenising imports and
consumption in the final demand vector respec
tively. The Sixth Plan has attempted to integrate
both the Harrod Domar and the input-output
approaches of the earlier plans in a demand
supply frame. For this purpose an investment
planning model has been developed and integ
rated to the existing input-output system. By this,
the demand supply balances for all sectors are
checked over time. Furthermore, the problems
of balancing the demand and supply are tackled
not only in the commodity and services market
but also in the markets dealing with primary
inputs like labour and capital and other impor
tant non-renewable resources of the country.
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In brief, there are three salient features of the
Sixth Plan model:

I. A system of supply equations, which in fact
is an extended and modified version of the
Harrod Damar equation, primarily meant to
accommodate (a) sectoral disaggregations,
(b) questions of investment lags, and (c) exis
tence of a foreign trade sector. The Harrod
Damar equation of the Ist and IInd Plans can
be presented in a simplified form as follows:

4
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where T = 5th year (Terminal period)
Yo = Value added, base year
I = New investment
ICOR=Incremental capital-value added ratio
B=-Average propensity to consume.

This equation is modified in the sixth plan and
presented in simplified form as following 1.
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when xSi=Supply ofit h sector
rJ
c = Capacity utilization factor
L,= Gestation lag for the ith sector
k, =Any integer such that T-kiLi is mini-

mum negative
Vi = Value added to output ratio
liP = Investment in the ith sector in the last
• (5th) year of plan
liP = Exogenously determined investment in

ith sector & Tth period.
II. A system of demand equations which is

again an extended version of Leontief's input
output system by endogenising not only consump
tion and imports (as was done in the Fifth Plan)
but also investment.

The Leontief model used in the third, fourth
and fifth Plans can be presented in a very simpli
fied form as following:

Xp = (I-A)-l {C+I+E-M+PC} : The
Third plan . . (6)

Xp= B-1{C+I+E +PC ): The Fourth Plan (7)

I-Por details see Chapter II, equatlon system A to Q.

2

XT=B*-l{I+E+PC }: The Fifth Plan (8)

where (I-A)-l=Leomief inverse.
B-1 = Extended Leontief inverse, with import

endogenised.
B*-1 = Further extended Leontief inverse, with

import and consumption both endogenis
ed.

PC = PUblic consumption.
Presented in this illustrative form, the Sixth Plan
Input-Output Demand System is:!

xp = B**-l{ E +PC} (9) where

B**-l = Extended Leontief inverse with con
sumption, imports & investment
endogenised.

III. A set of inequality relations with given
upper bounds as Mx ~ R to ensure that the
demand should not exceed the supply in any of
the markets dealing with commodities, services,
capital, labour, foreign exchange and non
renewable resources. In the same way, a set of
inequality relations with lower bounds given as
M*x* ;;:::R* are used to ensure the attainment
of minimum welfare targets of the community.
Here Rand R * refer to tlie resources avail
ability and the welfare targets and M are tech
nical and hebavioural coefficients.

In order to cope with the uncertainties in
international climate, provisions of contingency
planning for import has been made. Also, alter
native sensitivity analyses with different likely
international situations have been worked out. In
estimating the real value of foreign saving, appro
priate calculations are made regarding the ero
sion in its value because of increasing deteriora
tion in the terms of trade arising out of changes
in the relative prices of exports and imports.
Similarly, the effect of domestic inflation on
domestic saving and plan's resources mobilisa
tion has been taken care of by switching over
from the concept of savings at constant price,
used in all earlier plans, to the concept of saving
at a given accounting price. The difference bet
ween the two approaches is very significant. The
former calculates the estimates of saving assum
ing a zero rate of inflation over the plan period.
The latter, on the other hand, estimates saving
in response to certain assumed rate of inflation
in the future and subsequently deflates this saving
in order to derive "savings at constant account
ing price". But by basing all plan programmes
on resources calculated in this way, the planners
cal) protect the real content of the plan jf realised
inflation does not exceed the assumed inflation
rate. This new approach has been thought neces
sary because of the finding that the public sector's
source of income is to some extent inflation in
elastic, whereas its expenditure responds almost
equally to a rise in price. The obvious result
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under the circumstances will be to reduce the
real size of public saving with every dose of
inflation. Furthermore, as the public sector in
vests mainly in infrastructure and because the
infrastructure investment in the economy has a
very high forward or backward linkage, every
dose of inflation which will reduce the real
content of the public sector plan will also increase
the infrastructure bottlenecks in the society and
retard the real growth of the economy especially
if there exists a significant parallel economy.

Furthermore, a new approach has been given
to the employment and poverty blocks of the
model which deal with the major public sector
welfare programmes. Far more care has been
taken to work out the employment generation
capacity of each of the major projects and pro
grammes mainly in the field of social service.
There is another feature in the Sixth Plan model
which differs significantly from the earlier ones.
This is in the treatment of its "perspectives",
i.e., the post plan long term development
scenario. Because of the nature of long invest
ment lags in major infrastructures, an integra
tion of the long term perspective with a medium
five year plan is thought to be highly imperative.
In the past, perspective scenarios were always
developed but were not technically and beha
viourally integrated with the medium term invest
ment and output decisions. Last but not the least,
the present Plan has made significant improve
ment regarding estimations and updating of all
technical and behavioural parameters in the light
of availability of more reliable data.

It may be appropriate at this stage to explain
the role of these models in the "plan formulation
process" of India. Any planning process, in a
mixed economy of the size of India with a
federal structure and democratic planning
organisation, is likely to be highly flexible and
complex. This planning process operates in a
decentralised form and at the same time the
plan's overall resources allocation is done by a
centralised decision making body. Thus the deci
sion making regarding the plan structure ranges
from a grass-root block level unit to a single
centralised apex planning body-National Deve
lopment Council (NDC). All these units in the
end are integrated by a general consensus pro
cess. In this note we shall try to describe this
process in a highly simplified form. Chart I pre
sents the sequence of this decision making pro
cess in a simple diagram.

National Development Council (NDC) is the
highest decision making body in planning. It is
composed of Prime Minister as the Chairman
of the Planning Commission, Deputy Chairman
of the Planning Commission, Chief Ministers,
Cabinet Ministers and Members of the Planning
Commission.

The NDC decides the broad objectives and
goals of a plan. This is normally done with the

3

help of a plan outline prepared by the Planning
Commission. Objectives and goals of the plan
are then fed as inputs into the detailed planning
model developed within the Planning Commis
sion. The Planning Commission then requests the
Central Ministries, given in box (Mj) in the
chart, to send their plan outlays, sector and pro
ject wise, to the Planning Commission in the light
of broad development directions prepared (with
the instructions received from NDC) 'and sent
by the Planning Commission. Arrows in the
chart show the directions along which the infor
mation on the plan outlays and projection flow.
"M," shows that there are two different flows
(1) Those plan outlays which are to be
adjusted by iterative process and (2) few other
outlays which are unchangeable and branded as
autonomous investments flowing from Ministries
to the Planning Commission. The former cate
gory of plan outlays has arrows in both direc
tions. This means these outlays are finalised by
mutual agreement between the Ministries and the
Planning Commission. The second type of out
lays refer to flows which are one-sided only, i.e.,
they are regarded in the plan formulation pro
cess as exogenous.

From few Ministries, instructions regarding
the targets of the plan come as one-way inputs
to the PI mning Commission (say, Ministry
shown IT' b 'J\. M2) . One simple example in the
present Sixtn Plan exercise is the export targets
which are fed by the Ministry of Commerce.
Similarly, each State planning department con
solidates the plan programmes and projects from
block levels & plant levels, in the light of broad
signals regarding the size and priority of the plan
rendered by the Planning Commission. Then
they are transmitted to the Planning Commission
in 'terms of detailed programmes, pro
jects and sectoral investments. These proposals
on plan outlay coming from the States in most
cases pass through different working groups
constituted by the Planning Commission com
prising of experts drawn from other Ministries,
Planning Commission itself and at times from the
private sector. The proposals from the Central
Ministries similarly, in many cases, pass through
working groups.

On the resources side, initial resources calcula
tions are done by the Ministry of Finance and
Reserve Bank in the light of broad macro infor
mation regarding the future growth of the eco
nomy, again supplied by the .Planning Commis
sion. This exercise of resources estimates is done
in close collaboration with the Planning Commis
sion by forming a series of relevant working
groups and committees. This is shown in box M3

of the diagram. Again this exercise after finalisa
tion, feeds into the Planning Commission as a
starting point determining the resources base of
the plan. In addition to these inputs, on plan
resources and outlays received from the different



Ministries and States, the Planning Commission
independently undertakes an analysis of the eco
nomy, its past and present, in order to develop
relevant behaviour, technology and policy para
meters for the plan. All these inputs finally enter
into a formalised model system as shown in the
diagram as sectoral and general equilibrium
model. These models are summarised in
detail in subsequent chapters. This modelling
exercise tries to check the feasibility and consis
tency of all the programmes and projects and
resources estimates fed as inputs hy the Minis
tries and States and assesses their contributions
in attaining the goals and objectives set by the
NDC. If the goals cannot be achieved or if the
configuration of the programmes and projects
provided by the Ministries and States are seen
to be inconsistent or infeasible in the light of the
behaviour and technical relations given in the
model, then all the proposals on plan outlays
will go back to respective Ministries and States
asking for revision, shown by the dotted lines.
On some occasions, after they have been consi
dered by the Planning Commission meeting
(PCM), which consists of Prime Minister,

4

Finance Minister, Deputy Chairman and members
of the Planning Commission & senior officials,
these may even be referred back to the NDC
for the reformulation of the plan objectives.

These to and fro movements will continue
until a complete consensus between the states,
Central ministries, Planning Commission and the
NDC regarding the feasibility of the different
plan programmes and attaining desired objectives
is reached.

This is the stage when the Planning Commis
sion brings out the draft plan, which after being
approved by the NDC becomes a final plan docu
ment. This plan document ultimately is placed
before the Parliament and the people for discus
sion. As for the private sector, the relevant
macro plans are formulated by the Planning
Commission, in complete tune with the general
development strategy of the country and of the
public sector. This part of the plan is regarded as
indicative and subsequently appropriate measures
are undertaken by different Ministries through
fiscal, monetary and income policies, to ensure
their fulfilment. -
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CHAPTERU

STRUCTURE OF THE MODEL

Block (system) Class of constraints
of equations

A Demand constraint
C Financial resources constraint
D Supply/capacity constraint for

activity sectors
E Demand, supply balancing con-

straint
H Foreign .exchange constraint
I Land and natural resources

constraint
J Manpower constraint
K Welfare programme constraint
L Public sector financing constraint
N Tax/fiscal constraint
o Private sector investment finan-

cing constraint
Q Long range perspective Plan

("Welfare" goal) constraint

The remaining blocks of equations B, F, G,
M, P, etc., represent the plan assumptions and
definitions used in the model.

All these constraints, when formulated as a
system of equations, represent a typical case of
a non-linear programming problem which can
be solved conceptually in the light of an optimis
ing function.

But because of the nature of the planning sys
tem in India, witIi its multistage decision pro
cess between central ministries, states and otaer

Similarly, the demographic model works out
by relevant demographic relations, population,
its rural and urban break up and the labour force,
feeding these as inputs into the core model.

The last two sub-models try to quantify the
social and economic goals of the plan as the
planners perceive them. They appear as targets
in the plan and would enter as exogenous vari
ables into the core model.

There is a separate sub system on material
balances, which is used to disaggregate the
macro and sectoral dimensions into their detailed
physical units and to check overall consistency.

II. 1. Economics of the Model
The model tries to capture all the constraints

in the form of equations. Each block of equa
tions represents a class of constraints. They are
as follows:-

7

Input output
Investment
Private consumption
Financial resources (domestic saving,
both private and public)

5. Import
6. Employment
7. Perspective planning.

These blocks are inter-dependent. The degree
of inter-dependence differs between the different
blocks.

B. Sub models
There are five major sub models. They are

1. Agriculture
2. Exports
3. Demography
4. Autonomous investment and public

consumption
5. Long term objectives, with both cardi

nal and ordinal values.

The agricultural sub model provides estimates
of capacity outputs in agriculture which are fed
into the core model as exogenous variables.
Alternative estimates are made for alternative
weather scenarios.

The export sub model estimates export values,
sector-wise and time-wise, by econometric,
technical and other normative assumptions which
again enter as exogenous values in the core
model.

Medium term span of 5 years from
1980-81 to 1984-85 coinciding with
the Sixth Five Year Plan and .

(2) Long time span of 10 years covering
1985-86 to 1994-95 defined as the
long term perspective plan.

Chart II gives the flow chart and components
(or Blocks) of the Sixth Plan model system.

A. Core model is composed of the following
blocks:

l.
2.
3.
4.

The model system covers a 15 year period
from 1980-81 to 1994-95, divided into two sub
periods:

(1)

The Sixth Plan modelling exercise comprises
of a core model and several sub-models. 'The
sub-models are primarily designed to process the
inputs (as exogenous variables) for the core
model.



public and private bodies, a large number of
endogenous variables of the above system are
taken as given decisions (exogenous) in working
out the resources allocation process, both inter
temporal and intersectoral.

Besides, because of the high non-linearity of
the different blocks of the system, a program
ming solution was found to be very complicated.
Therefore, the above system is solved, uniquely,
by giving alternative values to the remaining
key policy variables until the system is reduced
to a state with only one degree of freedom. This
is shown in the equation system given in follow
ing sections.

By iteration with the imputed alternative values
as referred, a maximum growth path is chosen
which fulfils all the constraints; theoretically,
the growth rate is dictated by the full
utilisation of the most constraining sector. In
this convergence position, at the minimum, one
sector will have zero slack value (i.e. positive
duality price). In the case of degenerate solu
tion, more than one sector will have zero slack
values.

Described in this form, the model becomes
a hybrid of a dynamic inter-temporal input
output model, with effective supply constraints
as seen in a programming solution. It runs at
constant price in the accounting sense. It incor
porates the effects of price changes in the foreign
sector by calculating the impact of terms of
trade changes on foreign saving. It adjusts do
mestic resources on the basis of actual (ex-post)
price changes. If necessary, it could also ac
commodate (exante) price changes arising out
of projected inflation based on cost considera
tions. It does not take into account relative price
changes in the domestic sector although it is
capable of doing so. The algebra of the model
and its computation sequence will now be
described.

II. 2. Algebra of the Model

The following pages present the algebra of
the Sixth Plan's model. The structure of the
core model as explained in Chart II has been
divided into 17 blocks of equations. Each block
represents either a class of constraints or a set
of definitional equations and identities. The
economic logic behind the equations has already
been described. Most of these blocks are self
explanatory, given by their title heads. Few key
blocks, however, need some elaboration.

Block A presents the extended Leontief system
where output is determined by the exogenous

A
8

elements of demand and the extended "dynamic"
Leontief inverse. The Leontief inverse is extended
by endogenising the consumption vector and
has been made dynamic by endogenising the
investment vector through inter-temporal links.
In the B matrix the elements comprising of aij'S
belong to the conventional input-output matrix,
the elements comprising of If',Bi> t and T* refer to
the consumption endogenisation and the elements
comprising, of kij's and rj's refer to investment
endogenisation. aj refers to the en dogenisation
of imports. In actual use there are separate a's for
intermediate consumption and investment dema
nds. For simplicity of presentation they are re
presentedjby only intermediate ones'!

By extending the order of the Leontief matrix,
the gross output in the present system has been
made dependent not only on the production
technology and the exogenous element of the
final demand, but also on the consumption pro
pensity of the community, the tax/subsidy rates,
the import propensities and import duties, and
most important, on the rate of growth of the
economy stipulated for the future. The system
of equations in this block further demonstrates
that once an economy reaches its limit to total
saving, the post terminal growth rates and the
plan growth rates pose a problem of trade off,
which means that the post terminal growth rate
can increase relative to the plan growth rate
only by increasing the propensity to save of the
community.

Block D is the converse of block A. In this
block attem.J2t is made to estimate the maximum
output possible at the end of the plan period in
any sector, given the capacity available just
before the Plan period and the additions to
capacity in the form of investment made during
the plan period. But for certain sectors excep
tions are made, To give an example, in agricul
ture, output was made dependent on irrigation
facilities, land productivity, availability of ferti
lizer and other important inputs. These sectors
have been estimated separately in an agricultu
ral sub-model. The capital to output relations
are based on the hypothesis that investment in a
project with a gestation lag of L years would
be spread by equal amounts over the L years.

Block H checks the foreign exchange cons
traints of the economy. If the total imports
needed for a cIevelopment strategy equals or tends
to surpass the total export earnings and the aid
inflow taken together, then the country's growth
process is presumed to get restrained by the
foreign exchange available. This is popularly
known as a trade constraint phase.

1 In .actualmodelformulation, the equation runs as M =~ a x + c. C~,P + g. Gj¥.P + h. GFI?}P
iT ~ ij jT 1 1 1 1 1

'whereM=imports, x=gross output, C, G, and GFI are private, Govt. consumption and fixed capital formation at market
prices and Ci, gj hi, are import co effioients
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growiP rates (rpT) are exogenous. So also
the total net factor income from abroad, import,
public consumption, total indirect tax receipt
and rates, direct fax rates etc. Thus judged
from these features, the demand equations of
perspective plan block are almost the same ~s

that of the plan period. But the supply equations
of the perspective plan block are different in
the sense that they are much less restrictive.
Indeed over a long period, most of the sup
plies can be maintained. It is indeed only in
the case of non-renewable resources and supply
of sectors with very long gestations that supply
restriction may be binding, If the poverty target
is not satisfied, even at the feasible maximum
level of 'LO', then either the post sixth Plan,
growth rate of some of the sectors are to be
increased by reducing consumption during the
Sixth Plan, or the pattern of consumption has
to .be significantly changed by economising the
use of the scarce resources sector. The feasibility
of the extent of such changes are to be judged
by many economic and non-economic factors.

The Equations
A. Demand determined output. Total gross

output (at factor cost) equals the sum of total
intermediate demands and final demands less
imports (c.i.f.). In this relationship, the con
sumption and investment vectors, at factor cost,

Block Q presents the demand supply relations as estimated by deflating the market price values
of the last year of the perspective period, i.e., by respective indirect taxes, will include the
the year 1994-95. The post perspective period indirect taxes on intermediate goods:

XT = B-1 { ET +PCT + Alp + .p9 NITp ( 1 - t; ):+ .p8wINDT ( 1 - t;) ~ },
where B is an n x n matrix defined as below

r(1-aii - ¢6i ["T (1-';)] 'i-kii Vj1 [(1 +ri )LI_1] ,,+ aiT)1

I
:diagonal elements i = j I

B= _ {aii + .pOi [ VjT (1 - t;)] €i + kij VjT [(1+n )Li-1] €, }

: off-diagonal elements ii,j )

( *)-1such that €i = 1 +Ti

Block L deals with public sector resources
constraints. The plan investment and a part of
the plan current outlay which is associated by
convention with investment programme up to the
end of the current plan are financed by bud
getary saving, saving of the public undertakings,
borrowing from the public, foreign saving and
plan deficit financing. Therefore, the right hand
side of the equation (PUBR and FS*) gives
maximum possible public sector outlay.

Block 0 presents the maximum resources
available in the private sector of the economy,
once the need for public investment is
mopped up from' the total resources available
for investment in the country. If the intended
investment of the private sector, based on some
past behaviour, is more than the investment
funds provided for the private sector, inflation
is likely to creep in. Under these circumstances,
either the public sector has to shrink or the in
centives to invest in the private sector have to be
tempered. Alternatively, if the intended invest
ment in the private sector stands at a lower
value than the resources available, deflationary
tendencies might appear and the plan growth
target in that case will not be reached unless
either public sector investment expands or the
private sector investors are given more incen
tives.

Notations/Dimensions

Equation Endogenous variables Lagged
endogenous

variables
and initial

values

Exogenous & definitional
variables

Policy Slack
variables variables

(1) (2) (3) (4) (5) (6)

x= gross output,
r= post terminal growth rates,

Equality.p= Linear operator on propen
sity to consume,

t*= direct tax rate,
V= value added to gross output

ratio,
w= indirect tax allocation in

last year,

B= Exports,
PC= public consumption,
AI= Autonomous investment,

NIT= Factor incomes & transfer
from abroad,

INDT= Total in-direct taxes
during plan period.

T*=lndireet
tax rate
for cons
sumption
and invest
ment
goods.

Dimensiollal n 3n+3 D
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(iv)
where t = 1, .... ,T ani i

Notations/Dimensions

B. Intertemporal phasing of investment. In vestment by destination in any sector is regarded
to grow over the plan period in the followingmanner.

(i) I.T = [ V.T XiT {(1 + r. )Li_l) SiT * ICOR. ]

(
I . )l/T

(ii) F. = ---.!!'.-
I io
T

(iii) liT = 1'0 II (1 + Irit)
t=1

Iril = Irio * F. * Git

= 1,2, .... ,n.

Equation Endogenous variables Lagged
endogenous
variable and

initial values

Exogenous and
definitional
variables

Policy
variables

Slack
variables

(1)
Equality

(3) (4) (5) (6)

Dimensions 3n+nT 3n+nT

Total in vestment over the plan period must not exceed

Policy Slack variables
variables

~TR,

Exogenous & definitional vari
ables

Lagged endog
enous varia bles
& initial values

Endogenous
variablesEquation

C. Aggregate resources constraint.
total available resources:

2:-2:Alit + 2: 2:IiO 1J ( 1 + Iril)
tit i

where z = 1,2, .... ,n,t = 1,2, .... , Tandl = ',2, .... ,t.
Notations/Dimensions

(1) (2) (3) (4) (5) (6)

Inequality

Dimensions : 1

TR= Total availability of
resources

AI= Autonomous investment
Sc = unused resour

ces

Total feasible output at any point of time equalsD. Output consistency with capital capacity.
productivity ofexisting capital stock :

(i) For non-agricultural sectors, capacity output in terminal year equals capacity created during
the plan period plus capacity already in existence before plan.

k. -1

X8iT = 2:~ Ii, 'rr Li (ViT*ICOR.*Si) + : Xsi, T-k,l'i'

r=1

for i=m+l, mf-2,oo,nand k, is an integer such that (T-kiLi ) is minimum negative.
(ii) For agriculture sectors, thepotential supply of output is determined on the basis of inputs like

land, labour, fertilizers in agriculture sub-model.

XsiT = ';;siT, where i = 1, 2, .... , m.
Notations/Dimensions

Equation Endogenous
variables

Lagged endogenous Exogenous & definitional
variables & variables
initial values

Policy
variables

Slack
variables

(1) (2) (3) (4) (5) (6)

Equality

Dimensions : n

X s = Maximum
output by
capacity
constraint.

n

("oJ

c= Correction factor for
unused capacity
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E. Demand-supply equilibrium for grossoutput. Gross output in any period must satisfy demand and
must not excaed productive capacity.

(i) XiT ::;;;; XsiT ; i = 1,2, .... , nand T = Terminal year

(ii) .L [.Laij Xj Ti* + CiT Ti*+liT Ti*] = wINDT
i j

where liT = .L kijXj Vj {( 1 + rj )Lj_1} Ej, and i, j = 1,2,... n.

j

Notations/Dimensions:

Equation

0)

(i) Inequality

(ii) Equality

Dimensions: (n+l)

Endogenous
variables

Lagged end
ogenous
variables

and initial
values

(3)

Exogenous and
definitional
variables

(4)

w=phasing of INDT
in terminal
year

Policy Slack
variables variables

(5) (6)

SE = (xsiT-XiT
=Idle capa

city

n

Notations/Dimensions:

F. Consistency between plan and post-plan growth rate (definitional)
The aggregate value added growth rate during plan period and post-plan period are made consistent

when the relative sectoral growth rates are same in the two periods :

r. = [(1 +Ri)P T(L'iviTXiT)(1+PR)P T ]l/PT -1
1 L'i ViT XiT (1+Ri)P T ,

where PT represents end of post-plan period.

Equation

(1)

Equality

Endogenous
variables

(2)

PR= Aggregate post-plan
value added growth
rate

Lagged end- Exogenous and Policy Slack
ogenous definitional variables variables
variables variables

and initial
values

(3) (4) (5) (6)

Dimensions : n 1

G. Definitional relations. Gross domestic product equals weighted average of gross output by
value added ratios :

itt

r E vrr xiT

} -1.
i

(i) RT = i L' vio Xio
iL

1fT

= { viT XiT }-1; T = Terminal period and i=1,2 ..•,n.
Vio xio

Notations/Dimensions:

Equation

(1)

(ii) Ri

Endogenous
variables

(2)

Lagged endogenous
variables and
initial values

(3)

Exogenous and
definitional
variables

(4)

Policy
variables

(5)

Slack
variables

(6)

(i) Equality

(ii) Equality

Dimensions : n + 1
81-L/P(D)3S9PCDelhi I 2

RT=Plan compound growth
rate orGDP.

Rj =Sectoral value added
growth rates in plan
period

0+1

L:Vjo Xio
=base year GDP

Vio Xio
=sectoral base

year GDP..
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2 2 E it + 2 At ]
i_;ij~_t t

H- A~egate trad~ constraint. Total imports must not exceed
(including withdrawal of reserv'es).

(i) (2:('liT * XiT ) -AT ~ 2EiT+NITT

[ This equation is a proxy for 2 2 ('liT * Xit ~
i t

total foreign, e:x:change availabihty

(ii) AT = 1: MiT -1: EiT - NITT
. i i

NotationslDimensions :

1

SH = unused foreign
exchange in point T
= (1: EiT+NITT)
-(1:MiT-AT)

Lagged endogenous Exogenous and
Equation Endogenous variables and initial definitional

variables values variables

(1) (2) (3) (4)

(i) Inequality AT = net capital - ET = Exports in
inflow in terminal terminal year.
year. NIT= Factor

(ii) Equality incomes and
transfer from
abroad.

Dimensions : 2 1

Policy
variables

(5)

Slack
variables

(6)

I. Land balance. Total land used must not exceed land availability. (This is true for all major
natural resources including crude petroleum)

2laiT * :X:iT ~ TLAT, i = 1,2, ... " m; T = Terminal period.

Notations/Dimensions:

Equation Endogenous
variables

Laggedendogenous
variablesand
initial values

Exogenous and
definitional
variables

Policy
variables

Slack
variables

(1) (2) (3) (4) (5) (6)

Inequality TLATi= Total availa
ble land in the
termina-l year.

SI = Unused land
=TLAT

- 1: laiT *XiT

Dimensions: 1 1

J. Manpower balance. Total demand for labour as input; for production cannot exceed its total
availability :

2labiT * :X:iT ~ TLABT, where i=I,2, ........ n and T:hTerminal year.

i
Notations/Dimensions:

Equation
Lagged endogenous

Endogenous variables and
variables initial values

Exogenousand
definitional Policy
variables variables

Slack variables

(1) (2) (3) (4) (5) (6)

SJ = U'nemployed
labour force

= TLABT
- 1: labiT *XiT

TtABT =Total
labour force available
in terminalyear.

----._--._----------
Inequality

Dimensions : 1



13

K. Minimum targeted welfare investment constraint. The time bound welfare programme of the
plan must not exceedi'plan's investment fund :

(i) LL~!!.t
i t'

(ii) TI=TR.

Notations/Dimensions:

~ TI -- LLIt r, ( 1 + lrn) ,i = 1,2, .... n, t= 1,2, .... , T and 1= 1,2, .... ,t
i t

Equation Endogenous
variables

Lagged endog
enous variables
and initial

values

Exogenous and
definitional Policy
variables variables

Slack varia
bles

-----------------------
(1) (2) (3) (4) (5) (6)

Dimensions :

(i) Inequality TI=Total invest-
(ii) Equality ment made during

plan period

2

-. AI=Autonoinous
investment
representing
time bound

investment

SK = Investment
surplus available for
induced and replace

ment investment
derived from equa
tion K (i)

1

L. Public sector iresources constraint. Total invesment in the public sector cannot exceed its
savings (including borrowing from public) and foreign borrowing (including withdrawal of foreign
exchange reserves) :

LL A Iii + ~..2: PUit* If liD ( 1 + Iril ) + CURL ~ PUBR + FS*
i tit -

where i = 1, 2,

Notations/Dimensions:

.. , n; 1 = 1,2, .... , t and t = 1,2, .... , T.

Equation

(1)

Endogenous variables

(2)

Lagged endog
enous variable
and initial
values

(3)

Exogenous and
definitional
variables

(4)

Policy variables

(5)

Slack
variables

(6)

Inequality

Dimensions: 1

PU=Public sector's share in
investment

nT

PUBR= Total
public sector savings
-l-public borrowing-l
agreed deficit flnanc
in" -

.e- F~*'~Totalforeign

. saving accruing to
public Sector.
CURL=current plan
outlay

SL =Unused
public sector
savings derived
as slack from
eqn, L .

1

81.L/P(D)359PCGewDelhi-2(a)
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3.kfj

4.Li
S.d-jT

1. SitB.

List ofParameters:
Block Parameters

A. 1. aij = input output co-efficient,
2.(h =consumption operator (consum-

ption propensity of LES),
= element of capital co-efficient

matrix with gestation and
phasing built in,

= Investment gestation lag, and
=import co-efficient
= investment phasing assumed as

-1

Sit = L,

n

I

Numbers

nT
1
I
1
1

Exogenous Variables

Exports of all sectors in terminal period n
Public consumption for all sectors in

terminal period
Autonomous investment for all sectors

and all years
Total resources over the plan period
Foreign savings in the terminal year
Totalland available in terminal year
Total labour available in terminal year
Total public sector domestic saving

during plan period
Total foreign savings accruing

to public sector in plan period I
Minimum sectoral public investment 2.ICORi = incremental capital output ratio.

ratios for all sectors and all years nT I. l.lait =land per unit of gross output.
Maximum tax rate in terminal year I J. Llabr, = Labour per unit of gross output.
Private sector's intended investment P l.d

t
; =co-efficients of make matrix.

over plan period 1 2. bi; = co-efficients of commodity by
Indirect tax rates 1 industry matrix,
Factor income and transfer from abroad 1 m •

Import duties n 3. bij =co-e!ficients ofimport commodity
Total indirect taxes in plan period 1 by Industry matrix..
Rural and urban population for Q 1. b =Ru~al-urb.an per caprta consump-

terminal and post terminal years 4 tion ratio.
Number ofEquations, Endogenous variables and Slack variables:

.. j

Model Block Number of Equations Number of endogenous Number of slack
variables variables

Total slack &
endogenous varia

bles

3n+3
3n+nT
1
n
n
1
n+l
2
1
1
2
nT+l
nT
1
1
2n
3n+7

(5)(4)

o
o
l(Sc)
o
n(SE)
o
o
l(SH)
I(Sr)
l(SJ)
l(SK)
I(SL)
nT(SM)
I(SN)
l(So)
o
n-j-I (SQ)

(3)(2)

n
3n+nT
1
n
n+l
n
n+l
2
1
1
2
1
nT
1
1
3n
3n+7

(1)

A
B
C
D
E
F
G
H
I
J
K
L
M
N
o
P
Q

3n+3(xt, r, W, VT, t*,t/J)
3n+nT(IT, Fh Iri\, Gi )
o
n(xsT)
o
1(PR)
n+1 (RT,Rj)
1(Ai)
o
o
I(TJ)
nT (PUit)
o
o
o
2n(Vi,Gxi)
2n+6(C; Cu,Cr,Vu,Vr,PLPT,
. XPT. XSPT)

Total 14n+2nT+19 12n+2nT+13 2n+nT+9 14n4-3nT+22

When PUit, t* and t/J are exogenous, then the number of equations reduces to (14n+2nT+19-nT-l)=14n+nT+ 18 .
The number of unknowns are (14n+3nT+22-2nT-3)=14n+nT+19.

II. 3. Solution sequence and some properties (iv) By using system o~ equati.on in (B), i.e.
The model starts its simulation with initialised by assuming a given phasing of mvestme~t, t~e

values of the post-plan growth rates (ri') total investment need over the plan period IS

(ii) By using equation system (A) and (0), assessed.
it calculates the Plan's sectoral growth rates (Rz) (v) This total investment requirement is exa-
and the GDP growth rate (PR). . mined against equations given under (C) to

(iii) By using equation system (F) and -by assess the feasibility of the investment programme
further iteration, it arrives at a pair of Ri's and against resources availability.
nOs which satisfy the. constraints given in the -- (vi) A scalar operator (LO) is used to increase
equation system (F). At this stage we attain or decrease 'the post terminal growth rates so that
a convergence position when there is a consistent the resources availability constraint given under
set of plan and post-plan sectoral growth rates (C) is satisfied.
with their relative growth structure being the (vii) But even at this stage, there is no
same, both during the plan period and in the guarantee that sufficient capacity will be avail-
post-plan period, able to fulfil the targets that have been developed,



·(viii) Equation system (E) at this point is
used in order to estimate the availability of the
capacity output for the year 1984-85.

(ix) If all the slack variables of the equation
system (E) (ii) are non-negative, then the feasi
bility in terms of capacity available is ensured.
If some of the slack variables are negative, then
the post-terminal growth rates are to be reduced
by iteration method and a new convergence is
reached when the non-negativity conditions in
the equation system (E) are revived. This con
vergent position can be affected by two major
decisions-(a) marginal propensity to consume
can be changed which will affect the relation
between plan and post-plan growth rates; and
(b) the tax-subsidy/other income and consump
tion policies can be changed giving similar
results.

(x) Within the agreed feasibility ranges, alter
natives have been worked out and the one
which provides the maximum growth rate for
the Sixth Plan is chosen.

(xi) At this stage, it is clear that in order to
utilise the total saving available (system C) and
at the same time to satisfy the capacity cons
straint, higher investment to GDP rates will be
warranted. To put it in a different, way, if there
is a capacity constraint in the long gestation,
higher ICOR sectors, more investment will be
needed in those areas to release these constraints
and therefore the society has to save more.

(xii) At this stage the estimated outputs are
passed through the system of equations under
(H) in order to check the presence or absence of
any trade constraint. If the slack variables of
the equation system (H) are non-negative we
have no problems and the economy has no trade
constraints as binding. If they are, in some sec
tors, negative, then the whole iteration has to
start from the beginning by adopting a much
lower development and growth profile until the
conditions given under (H) are satisfied.

(xiii) Subsequently, the model simulates the
system of equation under I, J, K, L, M and N,
when everyone of them checks the feasibility
constraints of different forms of resources.

(xiv) Finally we come to the most important
block of the system (Q) which mainly deals with
long-term perspective. The growth scenario
evolved so far projected by the post-terminal
growth rates will provide the development pro
file for the year 1984-85. At this stage the impli
cation of this level of development is assessed
against the plan's long-term goals on poverty,
unemployment and self-reliance. This is done
by the use of the equation system (Q); if any
of the equations are not fulfilled, the iteration will
have to start from the beginning from equation
system (A). An upward revision at this stage
will be possible only if all slack variable~ .in t~~
system are non-negative. If non-negativity IS
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destroyed in anyone case, then the Plan's long
term objectives are regarded to be too ambitious.
At this stage, the planners have two options
either to reduce the plan long-term goals or to
reduce the Sixth Plan growth rates (i.e. Plan's
short-term goals), by changing either the propen
sity toconsume or the tax rates or by some other
relevant policy measures. But in our present
exercise, we have noticed that the degrees of
freedom for making alternative choices are only
few, given the existing resources constraint in our
economy.

II.4. Conclusion
The above presentation in many senses over

simplifies the actual exercises that have taken
place behind every plan formulation. Indeed,
more indepth feasibility tests are performed on
individual projects and programmes. Demand
supply balances in the market are examined in
more detail, carefully assessing the implications
of alternative policy packages. Financial flows
and institutional credits are examined in a detailed
fashion although sometimes in a partial equili
brium frame. Many of these exercises are per
formed outside the Planning Commission, in the
ministries or in public sector institutions and iri
other Government bodies both under the centre
and in the states including local bodies. But their
results contribute considerably to the plan formu
lation at the Commission. In this note, only ali
analytical frame of the overall structure is pre
sented. At this stage, it is appropriate to high
light some of the major existing analytical gaps.
The treatment of private consumption in the
present model (and so also in all earlier plans)
is not strictly on a "closed loop" basis. The
income distribution and the production struc
ture of the economy are not explicitly functionally
related. The model is run only for terminal years
although it is well known that the feasibility of
a production target and that of a demand supply
balance in the market can be tested only when
examined as a flow over time. Hence an exercise
based on annual phasing is a minimum require
ment for developing a true feasible planning struc
ture. The work on annual phasing is in progress
in the Commission. For the present model, in
order to ensure a technical feasibility examined
from capacity considerations at the terminal year
of the Plan, a simplifying assumption of exponen
tial spread of investment between the base and
the terminal year of the plan has been assumed.
This might create problems of input-output
imbalances, when checked on an annual basis.
Again, a rough check is done by assuming some
selected sectors of the final demand as the balanc
ing "item". This aspect needs more articulation
during the annual plan phasing. Last but not
least, more attention is to be paid to the role of
the private sector, the impact from the changes
in relative prices and problems of spatial al
location of resources.
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CHAPTER III

THE SU8MODELS

III. 1. Agriculture

The gross cropped area in 1979-80 has been
estimated at 168 million hectares including 140
million hectares of net area sown and 28 million
hectares of area sown more than once. Thus
the cropping intensity in 1979-80 is estimated at
1.20. Based on the land utilisation concept of
irrigated area, the gross irrigated area in 1979
80 has been estimated at 50.00 million hectares.
During the Sixth Plan period an additional
irrigation potential of 15 million hectares is
likely to be created. Utilisation of incremental
irrigation potential is estimated at 13.8 million
hectares. Thus the gross irrigated area in 1984
85 is likely to attain a level of about 64.00
million hectares. The additional irrigation is
likely to increase the area under short duration
high yielding varieties and is thus likely to pro
mote cropping intensity which is projected to go
up from 1.20 in 1979-80 to 1.25 in 1984-85.

It has been assumed that the increase in
gross cropped area in the future years is likely
to he based largely on the creation of additio
nal irrigation facilities. Several functional rela
tionships between gross cropped area and gross
irrigated area as also between gross irrigated
area and incremental area sown (more than
once) with and without time lags were studied.'
Based on these relationships, gross cropped
area in 1984-85 is estimated as 179.74 million
hectares. It has been assumed that a substantial
step-up in the creation of irrigation potential
and its optimum utilisation is crucial for the
attainment of output targets for various crops
in the Sixth Plan period.

The gross cropped area estimated for the
terminal year of the Sixth Plan has been allocated
between different crops keeping in view the fact
that lagging crop sectors like pulses and oilseeds
have to be given critical importance. As a first
approximation, gross cropped area has been al
located between different crops on the basis of
trend growth rates of the percentage. share of
each crop in the gross cropped area. The area
projected for each crop has again been
allocated between different categories of land
(HYV/Irrigated/Untrrigated) on the basis of
respective estimated trend growth rates. Keep
ing in view the imbalances in the crop compost
tion as prevalent at present, trend projections of
area for each lagging crop sector like pulses and
oilseeds have been revised upwards. Policy in-

IBased on the data for the period 1961-62 to 1976-77..
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struments, coupled with the undertaking of ap
propriate research involving high yielding varie
ties and intensification of lab-to-land movement
are likely to help in inducing the acreage as well
as yield shifts in favour of lagging crop sectors.
Some downward adjustment in the projected
acreage of wheat has been made while some
minor adjustment has to be made in the pro
jected acreage of a few other crops so that total
gross cropped area equals that estimated inde
pendently as mentioned above. The cropping
pattern thus estimated is presented in Table '
3.1 (See under TABLES).

Per hectare yield rates as available from the
reports of the crop cutting experiments of the
National Sample Survey Organisation have been
used in the case of foodgrain crops and cotton
(for details see Table 3.1). For sugarcane, the
highest unit area yield achieved so far has been
used for the estimation of output in 1984-85.
In case of jute and mesta, improvement in yield
rates as warranted by the historical experience
have been assumed. It may be clarified that
while selecting the estimates of unit area yields
for foodgrains, we have gone by the experience
of the early seventies when the unit area yields
were relatively high compared to their levels in
the later years. The projected physical outputs
(capacity) of major crops for the year 1984-85
as estimated on the basis of the above assump
tions are indicated in Table 3.1.

The growth rates of the estimated capacity
output of major crops in 1984-85 over 1979
80 are higher than those recorded during the
period 1969-70 to 1978-79. This is mainly due
to the fact that in 1979-80 which was a very
bad year, production levels were very low. How
ever, the growth rate of foodgrains as a whole
will be about 3.2% per annum, using trend
estimate for 1979-80 as against an observed
growth rate of 2.74% during 1969-70 to 1978
79.

III. 1.1. Perspective for the agriculture sector

It is extremely hazardous to attempt a broad
perspective of the agriculture sector extending
upto 1994-95. This is obvious because of the
variou-s constraints as being observed in the
supply of inputs, availability of loa~s to , ,the
weaker sections of the society, capacity utillsa
tion in case of fertilizers, manufacturing indus
tries, irrigation etc., and problems of payment of



remu~erative prices for various agriculture crops.
In this context, It may be useful to highlight the
scenario in respect of irrigation and fertilizers.
Taking irrigation first, it may be pointed out that
an ultimate irrigation potential of the order of
113 million hectares could be created by 2000
A.D., of which 58 million hectares would be
through major and medium irrigation and 55
million Jhectares through minor irrigation in
cluding 40 million hectares from ground water
sources. From the point of view of the agricul
ture sector, it is the utilisation of the irrigation
potential for generation of necessary agriculture
output which is more relevant. It has already
been pointed out that the gross irrigated area is
likely to attain a level of about 64 million hec
tares in 1984-85. Assuming an increment of 17
million hectares potential and 20 million hectares
potential in the Seventh and Eighth Plans res
pectively, the gross irrigated area (in terms of
utilisation) is likely to attain a level of 97.30
million hectares in 1994-95. This highlights the
importance of the fact that the creation of irri
gation potential has to be backed by its utilisa
tion to its optimum capacity. Attainment of
optimum irrigation potential would, in turn,
depend upon satisfactory solution of a number
of problems e.g., availability of necessary finan
cial resources, building up of storage points
depending on suitable locations, availability of
well-designed and well-prepared profiles of
irrigation projects, solution of inter-state river
disputes etc.

In the case of fertilizers (NPK), the demand
is expected to go up from 5.3 million tonnes
in terms of nutrients in 1979-80 to 9.6 million
tonnes by the end of Sixth Plan which implies
_a step-up of 4.3 million tonnes during the
Sixth Plan period giving a per annum step-up
of 8.6 lakh tonnes. While we are not yet clear
about the impact of increases in fertilizer prices
as announced in June 1980 on fertilizer con
sumption, it could be assumed that the per
annum increase of consumption of fertilizers
in physical terms may be of the order of 8 lakh
tonnes in Seventh Plan and 9 lakh tonnes in
Eighth Plan. Based on this, the demand for
fertilizer is estimated at 18.1 million tonnes in
1994-95. It may be emphasised that this figure
is only tentative and is of an indicative nature.
Serious supply-demand imbalance in fertilizers
will force us to adopt the approach of recycling
of available sources like greater use of organic
materials, soil conservation etc. for maintaining
the fertility of the soil. This aspect will have
to be carefully considered in consultation with
agronomists, plant breeders and other disciplines
of agriculture science. Similarly, availability of
adequate energy for successful execution of
various agricultural operations in the perspec
tive period will be crucial to the attainment of
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long-term output targets. The experiments in
the field of bio-gas will have to be pushed for
ward with vigour and earnestness. Though the
above limitations are important to consider, we
have nevertheless attempted some broad profiles
of growth for agricultural outputs. The output
targets for 1994-95 for selected crops are given
below:-

Crop sectors Unit Output
level

Foodgrains mill. tonnes 205
Sugarcane mill. tonnes 300
Cotton lakh bales 135
Jute & Mesta lakh bales 125
Major oilseeds lakh tonnes 165-170

In making these projections, it has been as
sumed that the existing ratio of area under food
grains to gross cropped area (being 75 %) will
be slightly reduced in favour of expansion of
the output of commercial crops. Similarly, a
significant proportion of the increment in the
gross irrigated area will be utilised for pushing
up the output of pulses, oilseeds, fruits and
vegetables, green fodder etc.

Based on the irrigation perspective upto 1994
95, the gross cropped area is estimated at 188
million hectares in 1994-95 of ~fh 51.;76 per
cent is likely to be irrigated.

III. 2. Exports

Export projections 'adopted exogenously in
the model were in the nature of feasible targets
determined in the light of the following:

(i) the observed growth of exports in real
terms in the recent past (1973-79);

(ii) the observed elasticity of export growth
with respect to GDP growth;

(iii) the physical limits of sectoral/commo
dity-wise exports set in the light of
material balances;

(iv) prospects of world trade in general
and the bilateral trade expansion with
respect to the East European coun
tries; and

(v) the foreign exchange financing re
quirements of imports by export earn
ings given the prospects of other
sources of foreign exchange flow.

There were additional factors which guided
the export projections in the medium and the
perspective period. For example, the export pro
jection for the medium-term (1979-80 to
1984-85) were guided by the export surpluses
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III. 3. Demography

Mortality-Starting with the life table for
1961-71, the annual increases in the expecta
tion of life at birth were taken at 0.5 year per
year for males and 0.55 year per year for
females. This rate gave an expectation of life for
males and females at 64.0 years in 2001.

III 3.1 Method of projection.

The life table for the decade 1961-71 based
on 10% rural and 20% urban sample of slips
was taken for the year 1966.

Assumptions and method of population projec
tions as adopted by the Expert Committee

Population projections for 1971-96 were
worked out with the following assumptions re
garding fertility and mortality.

Fertility-It was felt that a birth rate of 30
would be reached by 1982-83 and further reduc
tion in birth rate would be a slow process. A
reduction of 1 point every two years was assumed
upto the year 1991. The Registrar General ex
tended the projections upto 1996 at the request
of the Planning Commission. In this projection
a still, slower reduction of 2 points every five
years in birth rate was assumed. The rates
assumed for various quinquennia were as
follows:-

6. exports of iron ore constrained by
demand recession notably in Japan;

7. above average growth prospects of ex
ports of engineering goods, textiles,
and other manufactures (handicrafts,
leather goods, chemical etc.) given (i)
their projected apparent income elasti
city and growth of the OBCD coun
tries, and (ii) India's marginal share
in the world trade and corresponding
advantages of a marginal exporter;

8. realisation of bilateral trade growth
prospects with respect to the East
European countries;

9. achievement of targets of infrastruc
ture given in the Plan notably of
transport; and

10. continuance of export support schemes
including cash compensatory support
and REP.

Birth rate (per thous
and population)

36.6
32.9
29.5
27.0
25.0

Period

1971-76
1976-81
1981-86
1986-91
1991-96

Assumptions of Export Projections in the
Medium-Term

1. Lower income elasticity of demand in
case of traditional items like tea,
coffee and jute-goods;

2. constrained exports of oilcakes due to
the expected increase in domestic
demand related to animal husbandry
and rural development;

3. limited exports of food items on ac
count of priority to dpmestic demand;

4. more than average growth prospects of
exports of marine products and pro
cessed food items;

5. exports of iron and steel and coal
derived from material balances;

The apparent elasticity of export growth with
respect to GDP growth in major sectors was
cross-checked by the observed values and the
expected elasticity of foreign trade of the deve
loping countries projected by the global models.

The sectoral and commodity-wise export pro
jections could not be based on behavioural
econometric relations as it was difficult to get
reliable estimates of parameters with respect to
any meaningful variables in many sectors/
commodities, notably textiles, engineering goods,
chemicals and a number of miscellaneous items.

The projections were made first at constant
(1979-80) prices, converted at current prices
for projections of balance of payments. Projec
tions of certain items like iron ore, tea, coffee,
jute manufactures and leather manufactures are,
however, made taking into account the possibi
lities of higher unit value realisation which may
be expected on account of changp iJ? the llrpduct
mix.

under capacity constraints and the need to
restrain exports of essential items of domestic
demand to contain inflationary impact of their
scarcity.

While the export projections in the perspec
tive period (1984-85 to 1994-95) took account
of long-run export potential in the light of the
country's comparative advantage in labour-in
tensive and natural product items and consi
dered the possibilities of capacity expansion in
those sectors, certain items of net imports were
projected to become items of net exports in the
perspective period. They included steel, alumi
nium, machinery and transport equipment.

The major assumptions of export projections
in the medium term are described below.
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The 0-4 age group for the terminal year was
derived by using the given birth rate for the
quinquennium, survival ratios from birth to
0-4 for males and females separately and the
sex ratio of 105 males to 100 females at birth.
The method with notations can be written in
the following mathematicalcquations.

b = assumed birth rate for the quinquennium
S~ and S~ are the survival ratios from birth to
0-4 for males and females respectively for the
quinquennium.

Sex ratio assumed at birth = 105:100
2.5X 105

M
P

1 0-1
+IOOX2.5 [ P + p

b 205· 0 1 5+

It was assumed that the age specific mortality
would conform to the West Model pattern (Coale
and Demeny Regional Life Tables) associated
with the assumed expectation of life at birth as
64.0 years by 2001.

Mortality levels for each age for the interven
ing quinquennia were determined linearly and
the values of 5Qx'B (the probability of dying
before- attaining age x) for these levels were
then obtained. From q,c's values, the values of
expectation of life at birth were calculated which
were very close to the assumed values of expec
tation of life at birth.

Survival ratios of each age were read off from
the West Model Life tables corresponding to the K M = b and K F =b ----
associated mortality level. 205

P = total population relating to the initial year of the quinquennium.
e

P = total population of age 5 and over for the terminal year of the quinquennium.
1 5+

111 F for the terminal fh' .P and p are males and females of age 0-4 lor the termina year ate quinquenmum,
1 0-4 1 0-4

Number of female births during the quinquennium
F

p
1 0-4
-,F-

S
b

• • • (i)

• • • • (ii)

p + p ]
o 1 5+

p + p ]
o 1 5+

K
F

+ pF ] or
1 0-1

[
[ ] [

M

K P +P +K P
F 1 5+ 0 F 0-1

]

F M
K xP -K xP

F 1 0-1 F 1 0-1

[_1_
Similarly[_1 -K] xl -K XP =!<[

. lit 10-4 lit 10-4 lit

fF lit
From the two equations values of P and P Were solved.
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III. 3.2. Rural-urban projectlons

Urban population was projected by using
urban-rural-growth-differential method (URGD).
In this method, it is assumed that the percentage
level of urbanisation rises in the manner of a
logistic curve. It has been observed that the
URGD was 1.29 and remained virtually cons
tant for the decades 1951-61 and 1961-71
and the same rate i.e. 1.29 was assumed for the
future years also. .

[ ~ ] 1971+Sr = [ ~ ] 1971

The rural/urban population was obtained by
URGD method. To obtain the sex composition
of rural and urban population, the size of the
rural male population was first calculated. Here
it was assumed that the trend in the rural sex
ratio would be similar to that of total popula
tion whose projections by sex was already avail
able. The formula used is as folIows:-

p~Lm+5'1
L [ T ]1971 J

1'=1; 2, 3, and so on.

R
T

= Rural population
=Total population of all areas.

Rm = Rural male population
lin = Total male population of all areas,
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Once rural male population was obtained by
applying the above ratios to the corresponding
projected rural population, other elements were
worked out easily. Urban population beyond
1991 was estimated in the Division by the same
method.

The age distribution of rural and urban popu
lation, sex-wise as reported by 1971 census for
five broad age groups, was put in a 5 X2 matrix
form. The marginal totals were adjusted to cor
respond to 1971 smoothed age data by repeated
iterations (by method of difference elimination).
These five broad age groups are 0-14, 15-29,
30-44, 45-59 and 60+.

Estimates by age and sex for rural and urban
areas for future years were tried by the same
method (method of difference elimination) for
the same broad groups: 0-14, 15-29, 30-44,
45-59 and 60 + only. These were done for the
years 1971, 1976, 1981, 1986 and 1991 by the
Expert Committee and were extended to 1996
in the Division by the same method.

III. 4. Autonomous investment and public
consumption

There are many time-bound programmes in
the public sector outlay which have important
welfare dimensions for the economy but these
are not necessarily directly measurable in terms
of GPD growth. Also, they do not always con
tribute to the conventional concept of asset for
mation. All these investments are treated as
autonomous investments, i.e., their levels are
determined in terms of specific welfare criteria and
not necessarily by the consideration of increas
ing the capital stock of the economy.

1. SeechapterV.
<,
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The aggregate Government consumption is
estimated by the Working Group on Financial
Resources'. The sectoral breakdown is achieved
by the following methods:

The scalar value of public consumption in
1984-85 is converted to a vector by using the
relative proportions of the elements of the cor
responding public consumption vector in 1979
80. Later on, these are further adjusted on the
basis of the trends in sectoral public consump
tion and selected elasticities of individual items
or on a-priori information regarding projects on
minimum needs, health, education etc. which
are mainly designed to change the consumption
pattern of the society through policy measures.

III. 5. Long term objectives, with both cardinal
and ordinal values

The major long term objectives are defined as
reduction in the level of poverty and achieve
ment of a self-reliant society. From the general
ordinal guidelines given by the National Develop
ment Council and the planning body, cardinal
measurements have been stipulated as goals in
terms of reducing the number of people below
the poverty line to a minimum for the year 1994
95. Similarly, a maximum cardinal limit has been
worked out on foreign saving as percentage of
our export earnings and import requirements,
regarded as proxy for self-reliance for the year
1994-95. Besides, the implications of many spe
cific sectoral targets on import substitution and
of generating a minimum level of additional
employment have been worked out in the model.
All these estimates or goals are used as exogen
ous inputs into the core model.





1979-80year

IV. 1.3. Final demands

Final demand vectors for the
have been estimated as follows :

CHAPTER IV

MODEL: INPUT-OUTPUT, INVESTMENT, PRIVATE CONSyMPTION,
IMPORT AND PERSPECTIVE PLAN BLOCKS

Estimates of gross value added for 1979-80
for 14 groups of sectors are available from
CSO's Quick Estimates mentioned earlier. The
sectoral estimates of gross value added as in 1968~

69 input-output table have been aggregated into
14 groups to correspond to the above 14 groups
of National Accounts Statistics. These estimates
have been converted to 1979-80 prices using
GDP deflators by regressing the past series of
deflators with wholesale price indices. For indi
vidual sectors, gross value added to output ratios
as in 1968-69 input-output table have been used
and adjusted so that they are consistent with
the group controls of 1979-80. Estimates of
gross value added for 1979-80 for 89 sectors
have been obtained using group totals as given
in the Quick Estimates released by the Central
Statistical Organisation for 1979-80 and estimates
of value added proportions for 89 sectors for
1968-69 converted to 1979-80 prices. Whenever
independent estimates are available on gross out
put or value added for any sector, care has been
taken to incorporate this information before
deriving final balances.

THE CORE

IV. 1. 1. Current How matrix and base year
data

IV. 1 Input-Output block

The year 1979-80 has been adopted as the
base year for the purpose of projections for the
Sixth Five Year Plan, 1980-85. In developing
the projections of output levels, an input-output
table for the Indian economy for the year 1968
69, which has been constructed by the Perspec
tive Planning Division in collaboration with the
Central Statistical Organisation, has been used.
This table has 225 sectors representing the cur
rent flows in value terms at ex-factory prices.
The base year (1979-80) table has been con
structed in two stages. The 1968-69 table has
been first aggregated to 89 sectors and the latter
has been updated to 1979-80 at 1979-80 prices
using the available information on input norms,
commodity output levels, exports, imports, in
vestment and public and private consumption
and 1979-80 price indices. Care has been taken
so that this updated table of 1979-80 balances
with the sectoral estimates of outputs and final
demand for 1979-80 as also with the Quick
Estimates of national product, savings and capital
formation for 1979-80 released by the Central
Statistical Organisation (CSO). The details are
discussed below: .

· !

IV. 1.2. Sectoral output levels and value
added

The estimates of sectoral gross output levels
for the manufacturing sector for 1979-80 have
been based on about 300 commodity outputs
of 1968-69 and 1979-80 in physical units and
in values at 1979-80 prices. From these data
sectoral growth rates have been derived between
these two years. Applying these growth rates
to 1968-69 sectoral output levels the same for
1979-80 have been estimated. For agriculture,
the sectoral estimates have been based on data
of output levels for 1979-80. In the case of sec
tors like construction and services for which out
put levels are not available, these have been
derived applying the output value added ratios
to figures of value added of 1968-69 input-out
put table, adjusted for 1979-80 prices using the
sectoral price indices for 1979-80 with 1968
69 as base. This has been cross-checked by the
value added to gross output ratios under broad
aggregates available for 1979~80.

Private consumption

The private consumption vector for 1979-80
at purchasers' price has been generated by the
consumption sub-model using aggregate private
consumption for 1979-80 at 1979-80 prices as
given in the Quick Estimates. The total private
consumption has been divided into rural and
urban components by using the ratio of per capita
consumption in urban areas to that in rural
areas, which has been estimated on the basis of
past behaviour of this ratio. The private con
sumption vectors, separately for people below
and above the poverty line in rural and urban
population, have been derived on the basis of
a linear expenditure system (LES) for 13 groups
of commodities and services and relevant demend
functions for commodities within each LES
group. The· private consumption vector obtained
by adding the above four vectors is in pur
chasers' prices and it has been converted into mar
ket prices using the trade and transport margin'
rates etc. estimated independently.
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Public consumption

Aggregate government consumption for 1979
80 at current prices, given in the Quick Esti
mates of CSO, has been disaggregated to 89
sectors of input-output table on the basis of
trend analysis of different components of public
consumption. .

Gross fixed investment and changes in stock

The total gross fixed investment and aggre
gate inventory changes have been taken rrom
me Quick Estimates for 1979-80. Estimates of
gross fixed investment in various sectors have been
obtained in broad aggregates - from the CSO's
estimates and further break-down to 89 sectors
bas been obtained using the sectoral proportion
to the total as in 196~-69, adjusted for prices.
Estimates of capital goods delivered by ditferent
sectors have also been computed separately by
trend analysis of relevant data for the purpose
of fixing up the gross fixed investment vector for
1979-8u. bstimates of changes in stock held by
different sectors in 1979-80 have been based on
the sectoral inventory output coefficients observ
ed in the past year. However, the changes for
the level of inventories held in certain sectors like
foodgrains and food products have also been
taken into account in estimating changes in stock
for 1979-80. -

Exports & imports

Estimates of exports of different commodities
and services have been based on DGCIS data
and information obtained from the Ministry of
Commerce and Reserve Bank of India as re
ported in the report of the Working Group of
Balance of Payments. The commodity-wise esti
mates of exports and net exports of invisibles
have been grouped to give sectoral exports of
1979-80 at f.o.b. prices which are later con
verted to market prices using trade and transport
margin rates.

Sectoral imports for 1979-80 at 1979-80
prices have been estimated exogenously using
similar information as in the case of exports.

IV 1.4. Updated table for 1979-80 at 1979
80 prices

The input-ouput table for 1968-69 represents
the technology and product mix of 1968-69 in
current prices. In order to update the input-ouput
table for- 1979-80 at 1979-80 prices, the input
matrix as well as output matrix for 1968-69 for
225 sectors have been aggregated to 89 sectors.
The input-output coefficients have been convert
ed to 1979-80 prices so that the basic input
output relationships are consistent with the price
level corresponding to final demand estimates.

After final demand by sector and output by
sector for 1979-80 at 1979-80 prices have been
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estimated as discussed above, intermediate de
mands or row control totals of input flow matrix
for 1979-80 have been obtained by subtracting
the sectoral final demands from the corresponding
gross output levels.

Assuming that industries preserve their ob
served share of production in 1968-69 for each
domestically produced commodity irrespective of
the levels of commodity production, the indus
try-wise output levels for 1979-80 are estimated
using the output coefficient matrix (Make matrix)
and commodity output levels for 89 sectors. The
column control totals for the input matrix for
1979-80 at 1979-80 prices for each industry
sector has been obtained as a difference between
the gross output levels at factor cost of an
industry and its gross value added.

A balanced input flow matrix for 1979-80 is
finally obtained on the basis of RAS method
using the above mentioned row and column con
trol totals. It may be mentioned that the input
output coefficients in certain cases such as non
ferrous metals and electricity, which are known
to have altered in 1979-80, have been estimated
exogenously and excluded from the adjustment
process of the matrix in RAS balance. The input
matrix has been balanced at market prices and
later converted to factor cost using appropriate
indirect tax rates of each sector.

IV 1.5. Import matrix

The import matrix has two parts. The first
is a 89 X 89 technological matrix indicating the
amount of import used as current input in pro
duction. The second corresponds to final use of
a sector which is being met by imports. The two
parts of the import matrix, relating to inter
industry use and final use, have been obtained
by allocating the import of each sector to the
relevant input cells and final uses of the balanced
input-output table for 1979-80 at market prices.
It was not possible to distinguish between com
petitive and non-competitive imports.

IV 1.6. Indirect tax matrix

The import matrix as obtained above along
with import duty has been subtracted from the
balanced input-output matrix to get the domes
tic matrix for 1979-80 at 1979-80 prices. In the
indirect tax matrix, the components of import
duties have been generated by applying the im
port duty rates, which are independently esti
mated, on the import matrix. Export duty rates
have been applied to the export vector. The
remaining indirect tax rates have been applied to
the domestic matrix to get the rest of indirect
taxes. The sum of these three components of
taxes constitute the indirect tax matrix whose
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column totals give the row of indirect taxes net
of subsidies for 1979-80. The indirect taxes
matrix thus arrived at has been subtracted from
the balanced input-output table at market prices
to give the input-output table for 1979-80 at
1979-80 ex-factory prices.

IV 1.7. Projection of coefficients for 1984
85

On the basis of independent information pro
vided by the technical subject divisions in the
Planning Commission and to take account of an
ticipated changes in product and technology mix,
changes have been effected in the input--output
coefncients for the base year inter-industry tran
sactions. However, most of the coefficients of
the base year are directly used for the terminal
year 1984-85 as well.

Import requirements have been estimated
separately for intermediate use, for private con
sumption, for government consumption and
for investment. The intermediate import vector
has been obtained by multiplying the gross output
vector by the intermediate import coefficient
matrix. The import proportion of private con
sumption of different sectors in the base year
1979-80 are applied to the projected private con
sumption vector for 1984-85 to give the import
component of the private consumption vector
in 1984-85. Similarly, import components of
government consumption and gross fixed invest
ment are derived by applying import proportion
to the projected. government consumption and
gross fixed investment for 1984-85. On the basis
of information provided in the report of Work
ing Groups for different industries set up by the
Planning Commission, the import coefficients
and proportions have been reduced appropria
tely in case of import substitution. In such cases,
a reduction in import coefficient has been added
to the domestic part so that the technological
coefficient remains the same.

IV. 2. Investment block

An important aspect of the investment block
is the estimation of sectoral incremental capital
output ratios. Incremental capital output ratios
have been commonly used in order to determine
the Investment required for generating a desired
expansion of output. This is of course a simpli
fication of the conventional production function,
the implicit assumption being that capital is the
binding constraint in the growth process.

Conceptually, capital stock should be related
to capacity rather than output generation. More
over, since capital stock is but one of the deter-

rninants of capacity, an important question that
arises is whether we will be measuring the partial
derivatives, i.e. marginal productivity of capital
when all other factors influencing capacity are
kept constant, or total productivity. The custo
mary approach has been to relate changes in
capital stock to changes in output without refe
~ence to other inputs. The implicit assumption
IS that these other factors always maintain the
optimal technical relations.

Even when the incremental capital output
ratio is estimated in this limited sense, two im
portant dimensions need to be incorporated:

(i) there is typically, a time lag between the
investment made in any sector and the time
when the capacity is ready for production. More
over, this gestation lag varies from sector to
sector. Indeed, if the gestation lag ill ignored and
the incremental capital output ratio is estimated
assuming a zero gestation lag! (hereafter referred
to as the conventional method), then the estimated
ICOR will show an upward bias and the bias
will increase with increase in the rate of growth
of income of that sector.

(ii) the valuation of capital stock and output
generated therefrom are also important. If the
price index of capital goods, or to be more pre
cise, the composite of construction and capital
goods is higher than the price index of the cor
responding outputs, then in' every updating of
'the base, the estimated ICOR will increase in
value, even though the technical relation bet
ween investment and changes in output remain
unchanged. Besides, in an economy where wel
fare considerations determine to a large extent
the investments to be made in some sectors
irrespective of whether they contribute to any
increase in GDP in a popular sense and charges
low administered prices for a large number of
public sector services, the incremental capital
output ratios would tend to be higher than what
would- emerge from purely technical considera
tions. Care should therefore be taken in inter
preting the estimated ICOR as an index of capi
tal productivity.

IV. 2.1. Estimation and use of sectoral incre
mental capital output ratios

ICORs have been estimated, most commonly,
by taking the ratio of change in capital stock
(investment) to change in output. This procedure
suffers from the obvious difficulty that it takes
no account of the gestation lag between invest
ment and generation of output. As we have al
ready mentioned, this procedure results in over
estimation of the incremental capital output
ratio.

lOr six months, if the time periods are on annual basis.
2The ratio between leORs estimated without and with lags can be shown to be equal to (l -1- 1')L where r is the rate of

growth of output and L is the gestation lag.
81-L/P(D}3S9 PCNew D@]J'j- 3(a)



In fact, the output generated from any project/
programme takes time, with investment spread
over the period from the initiation of the project
to its completion. Moreover, the investment dis
tribution profile and the period of gestation varies
from sector to sector. It is precisely for this reason
that a single ICOR estimated for the economy as
a whole has little economic meaning. ICORs esti
mated separately for different sectors, with care
taken to keep each sector homogenous, would be
more meaningful and precise.

For the Sixth Pliiii model exercises, incremen
tal capital output ratios have been estimated, ini
tially, for fourteen sectors for which suitable
data was available.

Investments are classified into three categories:
(i) replacement, (ii) induced fixed investment in
cluding inventories and '(iii) autonomous' invest
ment. Replacement investment and induced fixed
investments are estimated by coefficients derived
from past time series data. Induced fixed invest
ment is the desired level of investment need
ed for generating a', given capacity tar
get. The capacity utilisation coefficients, in their
1urn, are estimated on the basis of technological
and other policy considerations. The relationship
between investment and capacity is based pri
marily on incremental capital output ratios with
different distributive lags. These relations, as para
meters, are derived on the basis of regression
analysis using suitably adjusted time series data
on investment and output. It has been assumed
that investment is spread by ,equal amounts over
the whole gestation lag, shirting from initial
investment and finally reaching the completion
of the project when output is generated. The
ICORs estimated for the fourteen sectors by
these methods are then .utilised to estimate
ICORs for the 89 sectors of the input-output
model, using the base period proportions of the
investment basket for each of the fourteen sector
sub-groups. It should be mentioned that the initial
estimates of sectoral ICORs are based on invest
ment data at market price and gross value added
data at factor cost. This was done because the
sectoral breakdown of (j}jp at market price is
not available in a time series. However, in esti
mating the conventional ICOR, appropriate
adjustments have been made by bringing both
the numerator and denominator to market prices.

Investment in the private sector is treated
differently from that in the public sector. Public
sector level of investment is derived on the basis
of certain targeted capacities the Plan stipulates
for the future. On the other hand, private sector
investment is dependent mainly on the past rate
of growth of relevant sectors and the growth
of public sector investment in the past'.

30

IV.2.2. Estimation and use of capital co-efficient
matrix

The investments by destinations are converted
to investments by sources (i.e, industry of origin)
by the use of a capital coefficient matrix pre
pared by the Central Statistical Organisation in
connection with the preparation of the sixth
Plan,"

This is needed in order to test the inter
industry consistencies between sectors. This is
an added feature used in the Sixth Plan metho
dology. Conceptually the capital coefficients
should differ not only between sectors but also
between different years within the investment
gestation horizon and also separate values for
replacements, extention and working capital
needs. But for paucity of data we have used
on)y one set of estimates for the fixed and
replacement investments and other for the work
ing capital requirements. No difference is made
to take account of their changes in the different
years over gestation lag of investment.

IV. 3. Private consumption block
The private consumption block has been'

developed for estimating the effective consump
tion demands, separately for population below
and above the poverty line in rural and urban
areas, for various commodities and services con
stituting the 89 sector input-output model in
the terminal year 1984-85.

The consumption model comprises of a linear
expenditure system (LES) of 13 groups of com
modities and services and a set of engel curves/
demand functions within each LES group and
covering 8.9 sectors of the input-output model.
The mathematical formulation of the model
alongwith a brief discussion of various parameters
of the function is given in Annexure II. The aggre
gate consumption derived from the core model
is divided into rural and urban components by
using an independently estimated value of the
ratio of per capita consumption in the urban
areas to that in the rural areas. This ratio
(termed as b in Annexure II) is based upon past
data of NSS as well as on policy considerations
that the rural per capita income would grow faster
than the urban per capita income. In addition,
in order to reach a targeted percentage reduction
in poverty, the inequality parameter of the con
sumption distribution (assumed to be lognormal)
has been reduced.

The consumption demand has been estimated
in two stages. In the first stage the demand of
these 13 LES groups has been estimated. In
the second stage, engel curves/demand functions
have been considered for estimating demand for
different commodities and services included in

1. The details of the estimation methodology are given in Annexure I.
2. The details of methodology for estimation by end USes have been discussed in chapter 10 of National Accounts

Statlstics-i-Sources and MethOds, C.S.O., 1980.



each of the 13 LES groups. Within each LES
group, the total demand of various items in that
group is adjusted to equal the LES estimate of
the demand for the group. Thtse LES and engel
curve/demand functions have been developed
separately for people below the poverty line and
above the poverty line in rural and urban areas.
These have been used, after adjustments, to pro
ject consumption demand separately for people
below and above the poverty line in rural and
urban areas. The consumption demand of people
below and above poverty line in ruralareas are
added to get the total consumption in rural areas.
The same procedure is repeated for urban areas.
Finally adding up the sectoral consumption
demand of the rural and urban areas we get the
total consumption demand for all India. On ap
plication of trade and transport margin rates etc.
to the vector of consumption demand at pur
chasers' prices we get the consumption demand
at market price which is used it! the input-out
put model.

IV. 4. Import block
Imports have been estimated On the basis of

an import coefficient matrix derived from the past
data and adjusted for future by information
drawn from the report of the Sub-Group on Im
ports and the studies/papers prepared by con
cerned agencies. Imports have been estimated
separately for the intermediate uses, consumption
and investment. No concept of non-competitive
imports could be built.

Since the changes in the structure of produc
tion in India have not been marked and smooth
and the import policies of the Government are
adjusted annually primarily depending on the
availability of foreign exchange, any econometric
estimation from the past data is difficult and
sometimes dubious. Hence an independent but
totally different approach has been also adopted
to cross check the import estimates.

Imports have been divided, for projections,
under two categories. The first category included
13 canalised bulk items, viz. crude oil, petro
leum products, chemical fertilizers, rock phos
phate, sulphur, mild steel, aluminium, copper.
zinc, lead, cement, newsprint and edible oils.
Imports of these items accounted for 63 % of
total in 1979-80. The second category compris
ed of the residual items and covered all other
imports which are made under Open General
Licence (OGL) as well as other miscellaneous
imports under licences.

Bulk items imports
The imports of items of category one were

estimated on the basis of demand and supply
projection, the methods differing from item te
item. They are described below:

In working out domestic supplv of crude oil.
the continuing output levels and the possibilities
of increased availability from indigenous sources
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have been estimated. Demand for crude oil has
been estimated from the projected level of pro
duction of refined products and losses resulting
from refining.

Demand requirements of petroleum products
have been worked out taking into account the
production programme of the fertiliser and
petro-chemical industries, expansion of road
transport, fuel needs of the economy, energiza
tion of diesel pump sets, etc. The domestic
supply has been estimated through analysis of
the expansion plan of the industry.

While working out demand for chemical ferti
lisers, due weight has been given to possible in
crease in fertiliser dosage, expansion in irrigation
facilities, spread of new farm technology etc. On
supply side, the production possibilities of nit
rogenous fertilisers in the medium-term have been
considered. As there are no possibilities in 'the
near future of producing potassic fertilisers, the
entire requirements have to be imported. Import
requirements of fertiliser raw materials like rock
phosphate and sulphur have been worked out
after considering the production profile of the
fertiliser industry. Our country is not favourably
placed in regard to production of these materials
and hence dependence on imports will increase.

For estimating the demand of cement, account
has been taken of the increased requirements 01
the commodity for meeting the demand expected
to arise from the Minimum Needs Programme,
large irrigation and power programmes and
works to be undertaken under the National Rural
Employment Programmes (NREP). Supply from
domestic sources has been estimated taking into
account the feasible plans of capacity expan
sion.

Demand for newsprint has been estimated
taking into account the fact that expansion of
elementary and adult education programmes will
push up demand for newsprint.

In case of oilseeds, despite expected increase
in the production corresponding to the project
ed demand, provision has been made for the
import of some quantities of these oils which
are items of essential mass consumption to pre
vent an)': scarcities in the market resulting in
excessive price increase.

Demand for mild steel, aluminium, copper,
zinc and lead has been estimated by end-use
method as explained in the section on materlal
balances. Production levels of these commodities
have been worked out on the basis of existing
capacities, the likely additions to them and 'ex
pected increase in capacity utilisation. These
results have been cross checked from the findings
of input-output analysis. Gaps between the
domestic demand for the above items and their
production are taken as import requirements. The
categories which are in excess are assumed to
be available for export



Residual items
The second category of residual items consists

of heterogenous items. It is difficult to estimate
their import requirements on the basis of demand
supply balances. For this reason, import re
quirements for this group have been worked out
on the basis of assumed share of these imports
in total imports which is assumed to increase
marginally over the 1979-:80 level. The project
ed levels take into account, as for example in
case of machinery and equipment, the special
needs in off-shore drilling, telecommunications,
space and other technology-intensive sectors. The
general assumptions behind the Sixth Plan import
projections are the following:

(i) There will be a difficult balance of pay
ments position in future and a consi
derable restraint on imports will be
inevitable.

(ii) Keeping in view the objective of self
reliance in industrial plans, adequate
stress has to be laid on promoting
import substitution in areas where the
country has a distinct long-term com
parative advantage.

(iii) All possible measures will be taken to
reduce the growth rate of consumption
of oil and its products.

(iv) The country will do without any size
able imported foodgrains. However,
sufficient provision must be made for
the import of edible oils to prevent
market shortages leading to excessive
price increases.

(v) Imports under OOL will be limited to
those which support the overall in
frastructure and productive system,
export production and potential areas
of import substitution,

(vi) Imports of machinery and equipment
items will be made under licences and
it will be possible to restrict their needs
to the minimum towards utilising the
domestic capacities and technology.

(vii) Imports of bulk items will continue to
be mostly canalised by the earmarked
state agencies and they will adequately
dovetail their plans with the develop
ment in the economy and help prevent
excessive imports at a particular time
leading to expensive Inventories,

(viii) Import of the va.rious miscellaneous
items will be in the near-limits of the
levels indicated by the past share in
total.

IV. 5. PerSpective phiii blocl(
The total production capacities available for

the year 199"4-9'5, for all sectors, are estimated
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on the basis of the gross output levels for 1984
85 and the post terminal growths (beyond 1984
85) which were estimated to match with the
Sixth Plan sectoral growth rates, computed within
the core model.

Simultaneously, from the demand side, the
sectoral production levels are estimated by an
input-output model, given exogenously the post
1994 sectoral growths, exports, public consump
tion, autonomous investment and net income and
transfers from abroad. The production and con
sumption parameters are kept at the base level,
or alternatively, sometimes changed exogenously
wherever suitable information existed. If the
sectoral outputs calculated by the demand ap
proach, (x) for sectors like power, steel, railways
and other long gestation sectors are lower than
the capacities estimated by the supply approach
(Xs) , and the demand for land, petroleum, non
ferrous metals and other non-renewable resources
also do not exceed their feasible supply,
then the scenario has been regarded as feasible
and consistent. But at this stage there is no
guarantee that the poverty (or employment) tar-
gets are satisfied. -

Subsequently, total employment generated, and
the number of poor that would be shifted across
the poverty line are estimated (block Q in the
system of equations). If the poverty targets stipu
lated in the Plan are higher than the one esti
mated, then in that case all the exogenous vari
ables Qf the in~tial' run are increased by )0This
process is repeated until: (1) poverty target is
reached or surpassed and (2) capacity constraints
are protected. If at the convergence stage the
slack values are very high, the plan poverty tar
gets are to be raised. If the plan poverty targets
are not reached when outputs and resources from
demand side (x) surpass the outputs and re
sources from the supply side ( xs ), then the
plan poverty 'targets are to be regarded as too
ambitious. Several alternatives are opened at this
stage: either the propensities to consume during
the Sixth Plan and the post plan period are to
be reduced or the consumption structure and
technology ,need to be drastically changed or the
plan poverty targets are to be lowered. The same
logic applies 'to unemployment ,targets. Any one
of the two targets Will be binding when the pre
ferred scenario will be reached.

The above analYSis thus snows that iri the
long range perspective, supolies are less constrain
ed in most sectors where their necessary capacity
could be developed and therefore, demand
should be the guiding indicator for resources
allocation.' whereas in-the short range persnec
tive it is 'the capacity that sets the upper limit of
growth and it is demand management which acts
as the adjusting factor.

"These wouldexcludevery long gestation sectors like coal, power, railway,steel, irrigationetc.,



CHAPTER V

1960-61 to 1977-78

brackets are corresponding
represents the correlation

YR = Real national income

WP = Wholesale price index and

RLT = Weighted average of interest rates on time
deposits with the scheduled commercial
banks.

Sample period: 1968-69 to 1977-78.

Log C = -4.1736 + .8051 log WP
(3.23)

-0.4278 log RLT +1.4876 log YR
(1. 56) (3.39)

R2= .960

C = currency with the public

where A= Gross household physical assets.

Yd = Personal disposable income and

Y =GDP at factor cost, all at current prices.

Therefore, the elasticity of currency with respect
to real income comes to 1.4876.

V.I. 2. Financial Assets

(i) Currency: The estimated equation is as
follows:

(ii) Deposits of the scheduled banks

Since nationalisation, deposits of the scheduled
banks have had a record growth. The rapid
expansion of bank branches has largely contri
buted to this growth. Further, it is observed that
the shares of agriculture and non-agriculture in
the national income as well as the terms of
trade between these two sectors have a signifi
cant impact on the growth of bank deposits. All
these factors were taken into consideration in
building appropriate specifications. From several
alternatives the following specifications ere
chosen.

The figures in the
it' values, and R2
coefficient square.

The sample period :

and Yd=disposable

THE CORE MODEL: FINANCIAL RESOURCES BLOCK 1

In this block, an attempt is made to estimate (ii) A = -1062 + .1355 Yd
the domestic savings generated in the economy, (25.7)
both in the public and private sectors. Private R2 - 9763
saving is separated into (a) household sector, - .
(b) corporate sector, and (c) cooperative sector.
Similarly, government saving is divided into
(a) government budgetary saving, (b) public
enterprises (non-financial), and (c) public
enterprises (financial).

Household saving at the estimation stage is
further subdivided into increase in (l) currency,
(2) household deposits (in scheduled banks,
cooperatives and non-banking companies) ,
(3) life fund of Life Insurance Corporations,
( 4) contribution to provident funds (Central and
State government employees and other provi
dent funds), (5) private corporate and coopera
tive shares, (6) net claim on government (small
savings, debts, deposits, etc.), (7) less financial
liabilities, (8) gross physical assets. Private
corporate savings for non-financial enterprises
are estimated by calculating their net retained
earnings and depreciation. Private financial
corporate enterprises are private sector scheduled
commercial banks and private financial and in
vestment companies. Their gross saving in
cludes depreciation and net profit.

V.l. Household sector
The household sector comprises of individuals,

non-government non-corporate private enter
prises in agriculture, trade, transport, manufac
turing and other economic activities as well as
non-profit making organisations like trusts/
charitable institutions. The gross saving of this
sector have been estimated in the form of net
additions to financial assets and physical assets
including provision for depreciation.

V.1.1. Physical Assets-It covers acquisition
of productive assets and construction activities
like residential and non-residential buildings as
well as creation of physical assets through own
account labour input which are practically direct
capital formation of the households.

The estimation has been done in two stages:

(i) Yd = - 270 + .9081 Y
(55.5)

R2 = .997, where
Y = GDP at factor cost

income
-----------.

lExtensive use has been made of different sub-groups reports of the Working Group on Financial Resources set up by
the Planning Commission, in preparation of this chapter. .

~~
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(vi) Contribution to provident funds

(a) State provident funds:

The net accretions to these funds are
projected on the basis of the observed
growth in the past, expected increase
in employment and the existing rates
of contribution. ..

(iv) Deposits of non-banking companies

For projection of deposits with non-banking
companies, it has been assumed that such depo
sits would continue to increase by Rs. 250 crores
per annum over the plan period as observed
during 1970-71 to 1978-79. Households share
has been taken as 94% based on past observa
tion.

(iii) Deposits of cooperative bank & credit
societies

The trend values of past deposits have been
used for projecting future estimates. However,
the trend is slightly adjusted downward, taking
into consideration a faster expansion of rural
commercial banks and regional banks.

R2 =0.968

Sample period: 1960-61 to 1978-79. The
share of household in aggregate deposits of the
scheduled commercial banks has been assumed
nt 79 % based on the results of the "Survey on
the Ownership of Bank Deposits, 1975-76"
conducted by RBI.

For the Sixth Plan projection Pd has been
assumed to be zero initially. Regarding bank
branches, it is assumed that they will increase by
3000 per year from a base of 34,945 in March
1980. (This implies 8.1 % growth over the
period). The relation between the non-agricul
tural to agricultural GDP has been estimated
with the help of another equation as following:

log YNAR=-3.41+1.2654IogYR
(16. 644~

(v) Increase in life fund

The household saving in the form of life in
surance premia gets reflected in life-fund. This
fund is maintained mainly by LIC and a small
portion by postal authorities. Hence it suffices
to estimate only the annual increase iq the life
fund of the LIC. The accretion to this fund in
1979-80 has been estimated at Rs. 740 crores.
The growth in this accretion has been projected
at 14% per annum over the Plan period, based
on the trend growth observed during the period
1970-71 to 1978-79.

in pre-

Time deposits
Real GDP at factor cost,
GDP deflator.
Number of bank branches
vious year,

(a) Demand deposits (DD)

The following equation has been used for
demand deposits;

log DD = -6.3115 + 1.0576 log YR
.(2.37)

+.9654 log YNAjY-.4734 log RLT
(1.6)

+. 7067 log NB--l+0.4946 log WP
(1.73)

R2= .99 where
DD=Demand deposits,
YR=Rea~ GDp at factor cost.
YNAjY = Share of non -agricultural income

RLT= Weighted average of interest rates on
demand deposits,

NB_1 = Total number of bank branches in the
earlier year

and WP = Wholesale price index
Sample period: 1968-69 to 1977-78.

The equation gives a moderately good fit al
though the degree of freedom is very narrow.
(b) Time deposits (TD)

The following equation has been used.
logTD=-18.00+2.176810g YR+O.592610gPd

(3.464) (3.653)
+.3341 log NB_l+1.2876 log YNARjYAR+
(1.987) (3 .705)

.0830210g PNADjPAD
(.382)
R2=0.997

TD=
YR=
Pd =
NB_l=

YNARjYAR = Ratio ofnon-agricultural/ agri
cultural GDP at constant pri
ces,

and PNAD/PAD = Terms of trade between
. non-agriculture and agri

culture in terms of their
GDP deflators.

Sample period : 1967-68 to 1977-78.

It may be pointed out that observations for
1978-79 and 1979-80 have not been used in the
sample. This has been done due to problems in
classification of demand and time deposits of
scheduled commercial banks. The reason for this
is that on various dates starting from January,
1978, a number of scheduled commercial banks
have classified a larger proportion of their saving
deposits as time liabilities and a lower propor
tion as demand liabilities and as such are not
strictly comparable with those of the earlier
years.



(b) Employees provident fund (EPF):

The accretion to the investible re
sources of the EPF represents the net
contribution to the fund and also the
interest income accruing to the fund
on its investment and redemption pro
ceeds.

The net contribution to the EPF has
increased from Rs. 380 crores in
1974-75 to Rs. 646 crores estimated
for 1979-80, providing an average
annual growth rate of around 11%
over this period. However, the cover
age under EPF has reached more or
less a saturation point. The entire
organised sector of the industry stands
almost covered and the scope. for
further extension of coverage is extre
mely limited, unless the provisions of
the Act are modified to cover estab
lishments employing 10 to 19 persons.
as recommended by the National
Labour Commission. Therefore, it is
assumed that the net contribution
would grow at an average of 7% in
keeping with the rate of industrial
growth envisaged in the Plan. The
average rate of return on investment
has been assumed at 7% p.a. Thus
the total accretion to the EPF has heen
projected at 14% p.a. over the Plan.
In addition, some fixed money (Rs, 136
crores) has been assumed to come
from a new scheme known as Emplo
ployees Deposits Linked Insurance
(EDLI) introduced with effect from
1-8-1976.

(c) Other provident funds :

Other provident funds mainly relate
to coal mines, Assam tea plantations,
dock labour, educational institutions,
RBI, commercial banks etc. The net
contribution to provident fund of all
types are given in [National Accounts
Statistics of Central Statistical Organi
sation. From there, by residual method.
the growth of other provident fund
contributions is calculated. On this
basis an annual increase of 12% p.a.
has been taken.

(vii) Private corporate and cooperative shares,
debentures and units:

(a) The saving of the household sector in
the form of corporate and cooperative
shares, debentures, etc. has been pro
jected on the basis of the recent trends
in the new capital raised in the capital
market. On an average the trend show
ed a net increase of about 10 per cent
per annum. This trend has been pro-
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jected for the Plan period also. The
share of the household in the new
capital raised has been assumed at
85 per cent.

(b) The saving of the household sector in
'units' of the Unit Trust of India
(UTI) has been projected mainly on
the past trend in the net sales of the
units by the UTI. The net sales of
units during the Plan period has been
estimated at Rs. 100 crores. Thus, the
total saving of the household sector
in corporate and cooperative shares,
debentures as well as units has been
projected at Rs. 1400 crores over the
Plan period.

(viii) Net claims on Government:

The net claims of the household sector on
government consists of items like small savings,
compulsory deposits for income-tax payers, etc.
on the one hand and the loans and advances
which have been made by the various central
and state government departments to individuals.
including government employees. On the basis 0'
available data with the central and state govern.
ments on the schedules of repayment, instalments
etc. as well as the projections of collections of
small savings, the net claims of the household
sector on central and state governments have
been estimated.

V.2. Private corporate sector

The private corporate sector consists of both
non-financial and financial enterprises. The gross
saving of these enterprises comprises of their
retained profits and depreciation funds. The
methodology adopted for estimating the gross
saving of these enterprises is discussed below:

Private non-financial corporate sector

This sector covers public and private limited
companies. The saving estimates in the form of
retained profits and depreciation have been
separately worked out for the Plan period on
the basis of relationship of profits to sales and
depreciation to gross fixed assets. The projections
are mainly based on the selected versions of the
equations estimated from time series data cover
ing the period from 1958-59 to 1977-7P.. The
studies on company finances published by the
Reserve Bank of India from time to time have
been made use of. Gleba, estimates have been
obtained using the information on industry-wise
coverage by paid-up capital. The estimation
procedure in respect of the individual items is
briefly discussed below:

Gross fixed assets

The outstanding gross fixed assets at the close
of the year (K~) has been related With current



year sales (St), sales in the previous year (St-I)'
borrowing other than from banks (OBt ) , and
gross fixed assets outstanding at the beginning
of the year (Kt-I)'

Profits before tax

Profits before tax (PBT) is related to cur
rent year sales (St) and the cost of living index
(CpIt ) .

Depreciation

Depreciation (DEP) has been related to gross
fixed assets at the beginning of the vear (Kt-l)
and investment in the current year (It).

Tax provision and dividends

Tax provision (TP) is related to profits before
tax (PBT) while dividends (DIV) has been
related to the dividends declared in the previous
year and total funds available, viz. profits after
tax (PAT) and provisions for depreciation in
the current year (DEP).

All the explanatory variables used in the above
set of equations have the correct signs and are
statistically significant. The Durbin-Watson
statistics however, is low in a few cases indicating
the presence of autocorrelation.

The pivotal variable in using the above set
of equations for the estimation of gross saving
of the private non-financial corporate enterprises
is the projections of their sale. This has been
obtained by using an elasticity of 1.3 with res
pect to national income. Secondly, borrowing
other than from commercial banks are assumed
to increase at an average rate of 7 per cent per
annum.

Private financial corporate enterprises

The private financial corporate enterprises are
private sector scheduled commercial banks and
private financial and investment companies. The
gross saving of the former has been estimated
at Rs. 108 crores for the Plan period, while that
of the latter has been placed at Rs, 75 crores.
These projections have been obtained on the
basis of the past trends of the net profits and
depreciation provision in respect of these enter
prises.

V.3. Cooperative institutions

The gross saving of the cooperative institutions
over the Plan period has been proiected at
Rs. 1535 crores. This consists of Rs. 910 crores
in respect of cooperative banks and societies
and Rs. 625 crores in respect of cooperative non
credit enterprises. The gross saving of the co
operat ive banks and societies comprises of depre-
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ciation provisions and net saving in the form of
general and other reserves. The net saving has
been projected to grow at around 13 per cent per
annum while provision for depreciation has been
assumed to increase at around 14 per cent Pl?r
annum over the Plan period. These assumptions
have been made in the light of the past trends.
On this basis, the net saving has been estimated
at Rs. 685 crores and depreciation provision
has been placed at Rs. 225 crores. Thus, the
gross saving of cooperative banks and societies
over the Plan period works out to Rs. 910
crores.

The past data on the finances of the coopera
tive non-credit institutions published by the
Reserve Bank of India reveal that these institu
tions generally incur losses. However, these
institutions set apart funds for depreciation which
are mainly a function of their gross fixed assets.
In the light of the past data, the depreciation
reserves of these institutions have been projected
to grow at an annual rate of 12 to 13 per cent
over the Plan period. Thus, the saving of this
sector has been estimated at Rs. 625 crores over
the Plan period.

VA. Public saving

The estimation of the public sector saving
covering both central and state governments has
been divided into three parts: (a) budgetary
saving of the government, (b) public enterprises
(non-financial) , and (c) public enterprises
(financial) .

VA. I. Budgetary saving

Balance from current revenues: Central govern
ment

The balance from current revenues (BCR)
of the Central government represents the saving
out of the total revenue receipts after meeting
its current non-Plan expenditure. It has been
assumed that the recommendations of the
Seventh Finance Commission relating to statu
torv transfer of resources to the state, valid upto
1983-84, would be valid also for the terminal
year (1984-85) of the Sixth Plan, 1980-85.

Tax revenues

The tax revenues of the Centre consist of the
receipts from income-tax, corporation tax, union
excise duties, customs and others like estate duty,
wealth tax, gift tax etc.

tncome tax

The projections of yield from i[icome tax for
the Plan period are based on partial tax elasti
cities estimated by using a multiple regression
model. The tax elasticities have been estimated



with respect to the growth in real GDP of the
non-agricultural sector as well as the relevant
GDP deflator for this sector. The elasticities have
been estimated at 1979-80 rates of taxation, i.e.
adjusting the time series data for additional re
sources mobilisation and tax concessions granted
during the different years from 1966-67 10 1979
80, the period considered for the regression.
This, in other words, involves the estimation of
hypothetical yield in different years at the rates
of taxes prevailing in 1979-80. For this purpose,
the "proportional adjustment" method was used.
The estimated regression equation provided an
"income elasticity" of 1.08 and "price elasticity"
of 0.92 for income tax. The estimated double
log multiple regression equation used for pro
jecting the income tax revenues is given below:

log Y1=O·0002+I.0803 log XI+0.9219 log X~

(+6.8789) (6.167) (9.1969)

R2=0.997

where YI = Income tax at 1979-80 rates

X, =Non-agricultural income (GDP at
1970-71 prices)

X2 = Price deflators of non-agricultural
income (1970-71 -= 100)

The terms in brackets give the t values and R2
is the correlation coefficient square.

Corporation tax

The yield from corporation tax over the Plan
period has been projected on the basis of the
tax elasticities estimated by using a multiple
regression equation relating corporation tax with
GDP in the non-agricultural sector and the rele
vant price deflator. However, the tax base for
corporation tax consisted of the combined in
come from manufacturing (organised sector
only), mining and quarrying, banking and in
surance, trade, hotels and restaurants, transport,
storage and communications. Like income tax,
the constant rate yield has been regressed on
the tax base at constant prices, while the income
and price effects have been decomposed by using
the relevant implicit GDP deflator. The estimated
equation for corporation tax is as follows:

logY:! =2. 81519+0. 858521 log Zl+1.0293581ogZ2
(0.3510) (1.997) (4.092)

R2=0.973;

whereY2=corporation tax at 1979-80 rates,

ZI= Income from the relevant tax
base at 1970-71 prices and

Z~ = Price deflator of income (1970-71 =100)
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The elasticity estimated from the above equa
tion has been used alongwith the estimated
growth in non-agricultural income (7 per cent)
to obtain the growth rate in corporation tax of
6 per cent.

Union excise duties

The projections of yield from union excise
duties are based on the estimated levels of
domestic output/clearance for domestic con
sumption in the different industries during each
year of the Plan period at the effective rates of
duties in the base year 1979-80. The Central
Board of Excise and Customs carried out detail
ed projections in respect of 33 commodities
which accounted for nearly 80 per cent of the
gross yield in 1979-80. The Planning Commis
sion has estimated the production levels in res
pect of these commodities. For the remaining
commodities, a growth rate of 7 per cent has
been used.

Customs

Revenue from this source has been estimated
by the Central Board of Excise and Customs on
the basis of the data of projected levels of
imports and exports made by the Planning Com
mission. The import data has been adjusted for
international inflation at the rate of 7.5 per cent
in 1980-81 declining to 5 per cent in 1984-85.
However, the duty rates applied were those of
the base year, 1979-80. Detailed exercises were
carried out in respect of 22 commodities which
accounted for nearly 87 per cent of the total
revenue from customs duties. In respect of the
remaining commodities, the import duties have
been calculated by using the same growth rate
as implicit in the case of the twenty two com
modities.

For exports, a uniform growth rate of 9 per
cent has been used. This, alongwith the estimated
growth rate of 9.8 per cent in the case of
import duties, provided an aggregate growth rate
of 9.7 per cent for customs duties as a whole.

Wealth tax

A modest growth rate of 2 per cent per annum
has been adopted to project the yield from
wealth tax.

Sales tax

The growth rate of 9.7 per cent in sales tax
has been adopted on the basis of the elasticity
of states' sales tax with respect to GDP (esti
mated by the Sub-Group on States' Resources).

Other taxes & duties

The estimates for miscellaneous taxes and
duties have been worked out on the basis of
past trends. .
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States share in Central taxes

The share of the states in Central taxes rave
been worked out on the basis of the recom
mendation of the Seventh Finance Commission
for all the five years of the Plan period. Out of
the total tax revenues of the Centre estimated at
Rs. 72,192 crores, the states' share accounved
for Rs. 20,705 crores. The net tax revenues of
the Cent-re has thus been placed at Rs. 51,487
crores for the Plan.

Non-tax revenues of the Centre

The total non-tax revenues of the Centre over
the Plan period has been projected at
Rs. 17,096 crores. Out of this, the major item
is interest receipts on loans given to State
governments, Union Territories, Railways, Post
and Telegraphs and other enterprises. Interest
receipts over the Plan period have been esti
mated at Rs. 11,096 crores. This has been work
ed out on the basis of certain assumptions.
Firstly. it has been assumed that the Central
assistance for state plans is likely to be of the
order of Rs, 15,000 crores _over the Plan period,
of which 70 per cent would be in the form of
loans. Secondly, the collection from small savings
has been provisionally projected at Rs. 6,335
crores, of which the states' share would be two
thirds, amounting to Rs. 4,225 crores to be given
to the states as loans. Further, non-Plan loans
to states has been projected at Rs. 2,217 crores.
Based on the current pattern of interest rates,
'the interest obligations of the states have been
calculated for the five years of the Plan period.
The interest receipts in respect of loans given
to Railways and Posts & Telegraphs have been
separately estimated. In the case of other interest
receipts, a growth rate of 10 per cent has been
used.

The other items of non-tax revenues of the
Centre consist of the receipts of profits/divi
dends from Reserve Bank of India, Life Insu
rance Corporation of India, public sector banks,
departmental and non-departmental enterprises,
etc. These have been estimated individually for
some items, while the remaining ones have been
estimated by adopting a uniform growth rate of
5 per cent.

Non-plan expenditure of the Centre

Of the total non-plan expenditure the major
items are interest payments, subsidies and other
non-developmental, non-plan expenditure. The
interest payment over the Plan period has been
worked out on the basis of all categories of out
standing loans/credits during the Plan period.
This includes fresh market borrowings, small
savings collections, accretion to provident funds,
external loans and other interest bearing obliga
tions. The current rates of interest have been
applied to different categories of loans in work-

ing out the interest obligations of the Central
government.

Subsidies account for a large proportion of
the Centre's non-plan expenditure. Three major
subsidies, viz., food subsidy, fertiliser subsidy
and export subsidy account for 90 per cent of
the total subsidies of the Central government.
A part of the fertilizer subsidy appears on the
capital account on account of imported fertilisers.

Food subsidy has been worked out separately
for buffer stock: operations and public distribu
tion. The buffer stocks at various points of time
in the past have varied between 8 and 12 million
tonnes. Assuming an average level of 10 million
tonnes for 1980-81, an average annual increase
of 4 per cent has been postulated in order to
build up a level of 11.7 million tonnes in the
buffer stocks by 1984-85. An average carrying
cost of Rs. 25.77 per quintal estimated for 1979
80 has been applied to the level of buffer stocks
projected for each year of the Plan period. For
determining the quantity of foodgrains for the
public distribution system, a figure of 11.3 mil
lion tonnes has been adopted for 1980-81, while
for the subsequent four years of the Plan period,
an annual growth rate of 4 per cent has been
adopted. This figure of 4 per cent has been
derived allowing for two per cent for population
growth, one per cent for urbanisation and
another one per cent for the increased coverage
of the public distribution system. The rates of
subsidies and the proportion of wheat and rice
in the total have been adopted from the details
of the budget documents. The total food sub
sidies over the Plan period has been estimated
at Rs. 3,250 crares.

Fertilizer subsidy has been worked out sepa
rately for domestic production and imported
fertilizers. The subsidy on account of domestic
production has been projected at an annual
average of 14 per cent in the light of the pro
jected growth of domestic production of ferti
lisers postulated over the Sixth plan period. For
imported fertilisers, the value of imports has
been calculated on the basis. of about 5 per cent
annual rate of growth in the quantum of imports,
adjusted for international inflation rate of 7.5 per
cent in 1980-81 declining to 5 per cent in 1984
85. The rate of subsidy on imported fertilisers in
1979-80 at 36 per cent of the value of imports
is based on the budget estimates of subsidy of
Rs. 320 crores and the estimated value of
imports of Rs. 888 crores. This rate of subsidy
has been applied to the projected value of
imports over the Plan period.

Export subsidies have been estimated to grow
at an annual rate of 7 per cent on the basis of
the projected growth in quantum of exports over
the Plan period and also taking into account the
growth of exports of major commodities which
are being given cash compensatory support.
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A growth rate of 4 per cent per annum has
been assumed for subsidy on controlled cloth,
the rationale being the same as in the case of
food subsidy. In the case of the remaining sub
sidies (viz., Railways, Coal India, etc.), ad-hoc
judgement has been used in projecting the same
over the Plan period.

Other non-Plan expenditure of the Centre

The expenditure on tax collection, police,
external affairs and capital outlay on border
roads have been projected to grow at an annual
rate of 8 per cent, 7 per cent, 7 per cent and
6 per cent respectively. In respect of the remain
ing items of non-Plan expenditure, an annual
growth rate of 5 per cent has been assumed in
the light of the past trends to take care of the
normal growth in staff, annual increments in
their pay etc. The revised budget estimates for
1979-80 have been taken as the base for all
these projections. However, in the case of ex
penditure on police, the base year estimates have
been adjusted to take into account concessions
granted to the police personnel in the course of
1979-80. Similarly, the payments to Oil Industry
Development Board have been based on the
increased collections of cess from crude oil.
Further, the projections also take into account
the instalments of dearness allowance to the
employees which had fallen due in the course of
1979-80, but which are not reflected in the
revised budget estimates of 1979-80.

Statutory grants to States and other grants

The projections of statutory grants, upgrada
tion grants, net interest liability grants as well as
grants in lieu of passenger fares to states are
based on the recommendations of the Seventh
Finance Commission. -

Natural calamities have become a recurrent
feature of the Indian economy. Adequate provi
sion has to be made for grants-in-aid to the
states on this account. A provision of Rs. 500
crores has, therefore, been made for this purpose
for the Plan period as a whole, subject to the
condition that the advance Plan assistance given
to the states for natural calamities will be adjust
ed as recommended by the Seventh Finance
Commission.

Other grants

The remaining grants have been projected on
the basis of the trends noticed in the past as well
as commitments that are likely to arise in the
next five years, particularly so in the case of
grants to foreign governments, etc.

Miscellaneous capital receipts: Central govern-
ment.

Miscellaneous capital receipts (MCR) of the
Central government represent the net result of a
number of transactions on the receipts and pay-
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ments side of the capital account of the Central
government. On the receipts side, the most
important item is the recovery of loans and
advances from State and Union Territory govern
ments and public enterprises. The estimates of
loan recoveries from states are based on the
recommendations of the Seventh Finance Com
mission, according to which most of the past
loans have been consolidated into two types of
loans, 15 year and 30 year loans. Account has
also been taken of the fresh Plan and non-Plan
loans that would be advanced to the states in
the five years of the Sixth Plan period, 1980
85. The repayment liabilities in respect of these
fresh loans have been worked out on the basis
of the existing terms.

In the case of public enterprises, full provision
has been made for their repayment obligations
without making any allowance for the deficiency
in their cash position, which has been taken care
of by the provision of non-Plan loans on the
disbursement side. This is a departure from the
practice in the earlier plans when the repayment
obligations of public enterprises were not includ
ed in the MCR of the Centre, but were shown
under the "contribution of public enterprises"
for financing the Plan.

The projections in respect of technical credits/
loans to foreign governments and other parties
and the recoveries from them are based on their
likely requirements/repayments. The projections
of subsidy on imported fertilisers, which are
shown in the capital account of the Central
budget, have already been discussed in an earlier
section.

Special deposits of non-government provident
funds during the Plan period have been assumed,
based on the trends noticed in the recent past.
The borrowing from the Reserve Bank of India
against compulsory deposits have been projected
at the existing rates on the assumption that the
compulsory deposits (Income-Tax Payers) Act
would continue over the Plan period. The repay
ment liability against this item is based on the
repayment schedule provided by the Reserve
Bank of India.

The provision for non-Plan loans to State
governments include ways and means advances
at the rate of Rs. 300 crores per annum and for
agricultural inputs at about Rs. 125 crores a
year. These are the types of loans which are
normally recovered within the same year. How
ever, it has been observed that there has always
been a short-fall in the recoveries of fertiliser
loans which are advanced by the State govern
ments to the cooperatives. In view of this, the
states also are unable to repay in time such loans
received by them from the Centre. The projec
tions of recoveries from State governments pro
vide for such short-fall, assumed at Rs. 100
crores over the entire plan period.
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Balance from current revenues: State & Union
territories

The BCR of the States and Union territory
governments represent thei.r budgetary saying o~t
of their total revenue receipts after meeting their
non-Plan revenue expenditure.

The projections of tax and non-tax revenue
have been carried out initially on the basis of the
information provided by the State and Union
territory governments for the Annual Plan,
1980-81 along with the growth rates assumed
by the Seventh Finance Commission. These pro
jections have been subsequently cross-checked
with the estimates obtained on the basis of elasti
city coefficients emerging from econometric
studies. The two sets of estimates have been
found to be very close to each other. Since the
estimates based on elasticity coefficients have
been considered to be more scientific, these esti
mates have been adopted. However, the elasti
city coefficient estimated and the projections
obtained on that basis happened to be an aggre
gate one, covering all the states and union terri
tories. Hence these estimates have been subse
quently modified on the basis of detailed discus
sions with the individual States/Union territory
governments.

Projections using elasticity coefficients have
been carried out in respect of major taxes of the
states, namely sales tax, stamp duty and regis
tration fees, taxes on transport/motor vehicles
and passenger and goods tax, states excise duty,
entertainment tax and electricity duty as well as
for one non-tax revenue item, viz., "forest". The
use of elasticity coefficients has been considered
to be better than the growth rate approach
usually adopted because the latter assumes that
the conditions that existed in the past would
merely replicate in the future. Conceptually, the
method of making projections on the basis of
elasticities seeks to relate the different taxes to
their relevant or appropriate tax base.

However, most of the taxes in the states are
functionally related to income. Hence, income
serves as an adequate proxy for the tax bases
of the different taxes. The price and income
effects of the various taxes have been separated
by estimating the partial elasticities with respect
to real income and prices. For this purpose, the
estimated hypothetical yield of various taxes of
the states as a whole have been regressed on the
GDP deflator in a log linear multiple regression
equation. The results of this exercise are given
in table 5.1 (see under TABLES).

The projections of electricity duty have been
made by employing a different method. The
effective tax rate of electricity duty in 1979-80
has been estimated first using the yield from
electricity duty and the operation of generation
of electricity in 1979-80."C .

As regards revenue from "forests", the pro
jections have been made using the methodology
adopted by the Seventh Finance Commission,
which takes into account not only the past trend,
but also the area under forest in each state and
institutional differences between the states in
husbanding forest operations. In some states,
there are States Forest Development Corporation
looking after forest operations, while in the re
maining states, such work is done departmentally.
An annual growth rate of eight per cent in
Andhra Pradesh, Assam, Bihar, Jammu & Kash
mir, Karnataka, Kerala, Madhya Pradesh,
Orissa, Tripura, and Maharashtra, while in the
case of Manipur, Meghalaya, Nagaland, Tamil
Nadu and West Bengal a seven per cent growth
rate has been assumed. In respect of the remain
ing states, the assumed growth rate is six per
cent.

The projections of states' receipts in respect
of share in central taxes and grants-in-aid from
the Centre have been taken from the projections
of these items in respect of the Central govern
ment.

Another important item of non-tax revenue of
the states is interest receipts. This has been pro
jected at the rate of 5 per cent per annum.

Yet another important item in the non-tax
revenue of the states is commercial irrigation net
receipts. This item has continued to be a drain
on the resources of the states, because the work
ing expenses and interest payments are much
higher than the gross receipts. Thus, the net
receipts from commercial irrigation estimated at
Rs, (-) 355 crores in 1979-80 have been pro
jected to increase to Rs, (-) 2,088 crores over
the Plan period.

Non-Plan revenue expenditure: States

The non-Plan revenue expenditure of the states
comprises of debt services, other non-plan non
developmental expenditure and non-plan develop
mental expenditure. Debt servicing includes
interest payments to the Central government,

. subscribers of market loans, LIC, RBI etc. The
interest payments to the Centre have been pro
jected on the basis of the projections assumed on
the receipts side of the Central government. In
respect of the remaining loans, an annual growth
rate of ten per cent has been assumed to cover
the outstanding loans as well as the fresh borrow
ings by the states during the Plan period.

The major items of non-Plan non-develop
mental expenditure of the states are police and
public works, while those of non-Plan develop
mental expenditure are education, medical and
public health services, maintenance expenditure
in respect of minor irrigation, roads and bridges,
etc. The expenditure on police has been project
ed to grow at the rate of 6.5 per cent per annum.

This has been considered to be adequate, ~ vi~W
















































































































































































































































































































































































































