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AN EVALUATION OF INDIAN PLANNING MODELS AND 
ALTERNATIVE DESIGN STRUCTURES: THEORETICAL 

FOUNDATIONS AND TECHNICAL IMPLICATIONS 

M. J. Manohar Rao and Ajit V. Karnik 

This paper amounts to a comprehensive evaluation of Indian planning models and alternative 
design structures with special reference to their theoretical foundations and technical implications. 
It reviewsthe evolutionary changes that have taken place in the system approach to macroeconomic 
modelling of the Indian economy over the last forty years. Considering that models have been used 
both at the oficial level, forplanningpurposes, as well as at the academic level, forproviding inputs 
to the planning process, the paper covers both these aspects in a thematic manner. Commencing 
from the initial oflcial efforts with their emphasis on designing aggregate growth models through 
the intermediate phases of developing consistency models andfinally to the current academic interest 
in optimizing and non-optimizing systems, this evolution is primarily considered against the backdrop 
of the changing perspectives vis-a-vis economic problem., development strategies andpolicy choices. 

1 .  Introduction 

The last forty years have witnessed an accel- 
erating interest in the field of development 
planning theory in India which has evolved from 
the initial attempts to formulate models of eco- 
nomic growth [Mahalanobis, 19531 into an 
established approach for formulating policies 
with an extensive literature and widespread 
practice [see Alagh et a1 19931. With the rapid 
development of the Indian economy, approaches 
to policy making have become exceedingly 
complex, with the result that Indian mathematical 
planners hate developed a peculiar slang, full of 
expressions such as "complementary slackness", 
"two-gap models", "gradualist paths", "turn- 
pikes", "flip-flop", amongst others. It is an 
acknowledged fact that even academic or 
professional economists working in other spe- 
cializations do not fully comprehend this termi- 
nology, let alone economic politicians to whom 
the end results of the efforts of the development 
planning models have to be ultimately presented. 
Although debate continues over the role of the 
systems approach to planning and the relations 
between planning and implementation, there is, 
by and large, widespread recognition of the use- 
fulness of some form of systematic economic 
planning as a guide-post for policy decisions. 
' The systems approach to macroeconomic 
modelling currently in vogue in India can be 
.regarded ap the product of a series of evolutionary 
modificationsreflecting thechangingperceptions 

','of the basic characteristics of the Indian economy. 

For example, the existence of large and persistent 
budget deficits and its impact on investment and 
growth, while a debatable hypothesis in the 1950s 
and 1960s, is all too apparent in the 1990s as a 
result of the unchecked growth in government 
expenditure. On the other hand, models of closed 
economies have been discarded because they did 
not consider the crucial role of international trade 
and finance in the process of Indian economic 
development. 

The analytical tools that were initially applied 
to the study of development planning theory in 
India were borrowed with little orno modification 
from advanced economies. The results of about 
forty years of theoretical refinement as well as 
analytical and empirical experimentation have 
been to create a second, third, a s  well as fourth, 
generation of planning models that have been 
successfully tested and restructured to fit within 
the frarneworkofavailablepolicy options without 
vitiating the design of the existing overall 
development strategy [see Chakravarty ,19871. 

However, of late, an aura of disillusionment has 
crept into the planning process in India because 
widening regional disparities and inadequate 
employment generation have implied that either 
there has been a flaw i n  the overall design of the 
development strategies adopted hitherto or that 
the implicit discipline of macroeconomic plan- 
ning has been lacking 'or, equally important, that 
the explicit institutional changes that milst 
accompany social and economic development 
have been absent. 

Under the circumstances, it would be useful to 

MJ. Manohar Rao and Ajit V. Kamik are Professors in the Department of Economics, University of Bombay, 
Bombay-400098. 



198 JOIIRNN, OF INDIAN SCHOOL OF POLITICAL ECONOMY APRIL-JUNE 1994 

review some of the problems of planning today amounts to a brief survey of the systems approach 
as against the perspective of its evolution over the to macroeconomic models in 1ndia over the last 
past forty years. First of all, planning techniques forty years with reference to, both, the specifi- 
that were, more or less, heuristic or experimental cation of economy-wide development planning 
twenty five or thirty years ago, have been models officially used over the five-year plans 
accorded a sort of 'papal imprimatur' currently. since the inception of planning in 1950 as well as 
These methods have centred largely on the the design of alternative planning methods used 
multi-sector input-output framework and its either semi-officially or academically in an effort 
extensions into linear programming and, of late, to complement existing planning policy. 
macroeconometric modelling. Our purpose here is to provide a summary of 

In the course of this development, information Indian development planning models and 
has been collected extensively for use with these macroeconomic systems, the theoretical foun- 
techniques, as a result of which work has dations on which they are based and the technical 
increasingly veered towards more sophisticated implications which follow so that it could provide 
modelling efforts to assess the nature of the an idea of the applicability of some of the more 
trade-offs involved while planning. However, as widely used planning techniques. While the only 
far as income distribution and employment gen- conceivable manner in which this can be done is 
eration data are concerned, there has been adearth a literature survey, it is  obvious that such a survey 
of information which has pre-empted any cannot develop each point in great detail. Our 
meaningful assessment of our planning achieve- hope here is, apart from allowing the reader easier 
ments on these two fronts. access to the source material, to provide an idea 

Forty years ago, few countries took any of how perceived economic problems have 
objective seriously other than that of maximizing determined development strategy and model 
growth. Now, lhe modification of social objec- choice which, in turn, have influenced the evo- 
tives and the introduction of new constraints have lution of planning theory in India. 
led planners to consider income distribution and 
employment generation targets as equally 2.  Planning Models 
important goals of planning. Since per capita 
income is so low in developing countries, these 2.1 Characteristics of Planning Models 
other objectives become meaningful only when 
adequate overall economic growth can be Thelogic of planning theory entails that models 
attained. Thus, an attempt to shift emphasis does should be designed to fit the overall development 
not imply,that planners misjudgedpriorities in the strategy of a country as well as its principal 
past. Rather, it implies that the successes enjoyed economic concerns. Strategy in thiscontext refers 
by economic policies in accelerating growth now to a chosen development path and the usefulness 
permit the planner to deal with income redistri- of the modelling approach in selecting the 
bution and employment generation more effec- appropriate strategy depends on the country's size 
tively. Perhaps more important than the and degree of industrialization [see Chenery and 
development of planning models is the increasing Taylor, 19681. Not surprisingly, planning models 
ability and willingness of decision makers to are, ceterisparibus, more useful in larger than in 
employ them. In India, the economic leadership smaller countries. 
is currently being drawn from professionals with In this context, it is important to emphasize at 
sufficient academic training to conceptualize the outset that while any planning model should 
problems and visualize their solutions, so that attempt to be areflection of reality, no model can 
they can use the alternatives provided to them by claim to be a perfect reflection. This is because 
the model builders. For methodological the partial nature of economic theory as an 
improvements in development planning to con- explanation of human behaviour and the infer- 
time at the present rate and to be of practical use, ential character of our knowledge regarding the 
this evolution is of utmost importance. This paper economic system,coupled to the highly stochastic 
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aspects of macroeconomic events, seem to sug- 
gest that the predictive powcr of invariably all 
macroeconomic models, no matter how large, is 
inherently low. Considering that large modcls, 
besides bcing morc expcnsive to construct arid 
solve computationally, are invariably more dif- 
ficult to comprehend, there is clearly an inevitable 
trade-off involvcd bctwecn the benefits of 
disaggregation and the costs involved in actually 
doing so, which must be carcfully weighed so that 
the rationale behind the modcl can bc understood 
eveh from a non-technical viewpoint. In order to 
clearly demonstrate thcse trade-offs in model 
formulation, wc briefly rcview thrcc basic char- 
acteristics of planning models suggcstcd by 
Tinbergen [1967]. 

The first important characteristic of a modcl is 
its scope, which can range from a sub-projcct to 
the entire economy. The whole world can also be 
included, as has been attcmptcd to a certain degree 
by "Project Link" [see Ball, 19731. The appro- 
priate scope is detcrmincd by the problems to be 
analyzed. Thus, national issues such as savings 
generation, intersectoral invcstmcnt allocation, or 
the impact of additional foreign loans are usually 
central to economy-wide modcls. On the other 
hand, choice of techniques, location of industries 
and size of plant are topics found in sectonl or 
project models which pay great attcntion to detail 
while treating the rest of the cconomy as fixed. 

Time is another vcry important dimension. 
Models can be either static or dynamic. The 
former only comparc onc future date with the 
present while the latter, by incorporating endog- 
enous variables over a number of time periods, 
provide information to the planner on how to 
attain a particular target, e.g., yearly investment 
levels for a plan (investment phasing) or cumu- 
lated investments over a plan period in order to 
generate a given level of income at some time in 
the future (investment timing). Anothcr aspect of 
the treatment of time is how far into the future it 
is designed to project, as model design is inti- 
mately related to the problems under study. A 
short-term model (a macroeconometric model 
typically defined as forecasting for at most three 
yearsinto the future) will often emphasize the role 
of financial variables, and nlay be estimated by 
econometric techniques. However, from the 

viewpoint of development planning, it is the 
medium-term (three- to seven-year horizons) and 
long-~erm or "perspective" planning models that 
have been most often invoked. 

Thenext characteristic is the focus of the model, 
which is often closely related to its degree of 
aggregation (for a given scope and time horizon). 
In this sense, essentially three types of 
economy-wide modcls have been extensively 
applied in developing countries. The first, 
aggregate models, ueat the whole economy as one 
producing sector and are oriented towards fore- 
casts of the major national accounts aggregates. 
The most common reprcscntative of this type is 
the well-known Harrod-Domar model (a variant 
of which was used during the Indian f i s t  five-year 
plan), oftcn extended into a two-gap model by 
explicit consideration of the foreign trade sector. 
A second type of econom y-wide model is focused 
on "dualism", and usually is set up to highlight 
the dichotomies that exist between two sectors - 
a large, mostly agricultural "traditional" sector 
and a smaller, dynamic "modem" sector. This 
type of model provides insight into the develop- 
mcnt phases of an cconomy undergoing trans- 
ition, and is critical for evaluating the broad lines 
of a country's development strategy since many 
dualismsare created by the structural rigidities of 
imperfect factor markets in less developed 
countries. Policy simulations using two-, three- 
or four-scctor models (avariant of which was used 
during the Indian second five-year plan) have 
often been carried out for this purpose. In contrast 
with these models, there are the multi-sector 
inter-industry planning models which divide the 
economy into a number of explicit producing 
sectors. These comprise the input-output and 
linear programming systems which form the hard 
corc of developmcnt planning modcls (the former 
having been used in Indian planning ever since 
the fourth five-year plan). 

2.2 Properlies of Planning Models 

Several generalized propertics of planning 
models are worth noting at the outset. First, they 
are almost always expressed in rcal terms. This 
implies that relative price changes are largely 
ignorcd and that interactions of inflation, finance 
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and flow of funds are often omitted from the to close the simulation model, we refer to these 
formulation. These omissions are characteristic as optimization models. A specialized case of 
of planning exercises and can be remedied only such models are the programming models where 
by recourse to macroeconometric modelling. linear programming is the technique invoked to 

Second, the specification, at best, includes a solve the model. 
limited set of policy instruments. The models are In the literature on these types of models, a 
used to sketch out future growlh paths for the distinction is drawn between fixed and flexible 
economy which seem feasible in terms of esti- targets. In the former case, the target variables are 
mated savings and investment levels, availability specified a priori. The optimization procedure is 
of foreign exchange, and so on. Shifts in interest generally hidden behind these specified values, 
rates, forced development of financial markets, and the objective is to determine the values of the 
trade subsidies and all other policies to mobilize instrument variables that will be consistent with 
these resources do not appear in the formulation. the targets. In this so- called 'instrument-target' 

Third, all aspccls of uncertainty - ranging from approach [Tinbergen, 19521, the excess of the 
the price of the major import to the standard error number of instrumen~s over the number of targets 
ofestimate of the capital-output ratio - areomitted is known as the "policy degrees of freedom". If 
from the formal modcl, being dealt with, if at all, the planning modcl is deterministic, then these 
by sensitivity analysis. Attempts to treat unccr- positive policy degrees of freedom can be filled 
tainty nxre  tilaroughly have appeared in the up by setting the extra insauments at arbitrary 
literature, but only within the framework of levels and policy makers need use only as many 
macroeconometric models. instruments as they have targets in order to 

Finally, institutional limitations on policy achieve the desired values for all targets. 
appear only in rudimentary form. Political lim- However, if the number of targets exceeds the 
itations on government action, the role of hier- number of instruments, then all these specified 
archical entities in plan execution, dependence of target values cannot be attained contempora- 
the country on foreign governments - these and neously,and some form of trade-offsarnongst the 
many other factors which deeply affect plan multiple objectives would have to be  defined by 
formulation are left out. The present procedure is the policy maker in order to decide theappropriate 
to try and select planning models which approx- policy constellation. 
imate, as far as possible, the appropriate institu- In the case of .flexible targets, the optimization 
tional framework. procedure is an integral part of the planning 

problem which is  determinate only after the 
2.3 Types of Planning Models optimization procedure has been worked out. For 

example, the classic planning problem involving 
Planning models can be categorized generally flexible targets [see Ramsey, 19281 is the choice 

into three types: (i) simulation models, (ii) opti- of an optimal savings rate which maximizes the 
mization models and (iii) consistency models. (discounted) flow of consumption over a speci- 
The above classification involves the extent of fied planning horizon. In such cases, no fixed 
endogenous choice, i.e., the extent to which targets for consumption can be specified apriori 
projections are made within the model itself. A and the problem of specifying the time- path of 
model is said to be fully determined if all the consumption becomes determinate only after the 
endogenous variables can be computed once associated optimization problem has been solved. 
certain policy variables are fixed and projections In general, therefore, the flexible targets problem 
concerning the exogerlous variables are made. is more difficult to work with and, thus, in many 
Such models are frequently called simulation planning situations, the fixed targets problem is 
models.   not her words, there are many alternative generally preferred to best indicate the planners 
growfh patterns consistent with the set of preferences. 
exogenous variables, It is also important that alternative planning 

If some sort of optimization technique is used models should be interconnected: outputs from 
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one model should be capable of serving as inputs 
to another. For example, the savings rate in the 
Harrod-Domar model is usually exogenous, 
while it is frequently an endogenous variable in 
a financial or budgetary model. The assumed rate 
for one model should be consistent with the rate 
forecast by the other. Thus, models, like the static 
input-output system currently used for Indian 
planning purposes, which explicitly help to link 
up particular variables or sectors with each other 
are referred to as consistency models. 

3. Indian Planning Models 

3.1 Introduction 

At a minimum, prediction planning techniques 
try to say something about the growth of GDP 
over the next half decade or so; some do no more 
than this. The underlying planning philosophy 
here is that the existing conditions in an economy 
(on which the model is based) are likely to remain 
largely the same over this horizon, and planning 
is merely the process of forecasting or predicting 
future growth and identifying, if possible, means 
of meeting increased demands generated by this 
growth. 

The simplest GDP forecasts are based on the 
well-known Harrod-Domar model which was 
used as a framework for the Indian first five year 
plan and, in this introduction, we briefly discuss' 
its specifications asit remains till today, in its two- 
gap version, the cornerstone of Indian macroe- 
conomic planning. An understanding of the 
mechanics of this model will therefore help to 
pave the way for a better comprehension of the 
more complicated models used in the Indian 
context i n  the later plans. 

The Harrod-Domar ,model incorporates the 
simplest of all hypotheses regarding technology, 
that the ratio of output to reproducible capital is 
constant: 

whereK(t) is capital stock at time t, Y(t) is odtput 
(GDP or a similar concept), and v is the average 
(assumedequal to the incremental) capital-output 
ratio. The evidence regarding levels and stability 
of such aggregate capital-output ratios has been 

reviewed by Kuznets (1971). If it is also true that 
a constant share (s) of output is  saved, then, for a 
closed economy, we have: 

whereI(t) is gross investment and d is the fraction 
of capital stock., depreciated each period. 

Now if g = [Y(tt 1)-Y(t)]/Y(t) is the growth rate 
of output, then, given eqs. (3.1) and (3.2), we 
have: 

which is the basic Harrod-Domar growth equa- 
tion for predictive planning. For prescriptive 
planning purposes, this is  usually written in terms 
of its logical inverse, given by: 

where g is now the target (or desired) growth rate 
of income. In this manner, the Hanod-Domar 
model also emphasizes savings behaviour and, if 
the data allow it, one can extend the analysis by 
disaggregating the sources of savings. For 
example, suppose there are different savings 
propensities out of agricultural income (YA) and 
non-agricultural income (YNA). Then this two- 
way partition of factor incomes implies that: Y = 
YA + YNA, yielding: 

where s, and s, are savings propensities from YA 
and YNA, respectively. Eqs. (3.4) and (3.5) yield 
the modified equation: 

which can be used to check on the feasibility of 
desired growth rates given savings behaviour and 
the distribution of income. 
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A common question to ask now is whether the 
economy is likely to generate the necessary 
quantum of savings in order to meet the target 
growth rate of income, given data on depreciation 
rates, capital-output ratios and income dislribu- 
tion. The answer, unfortunately, is often "No". 
The policy problems begin here. 

3.2 The First Five Year Plan Model: 1951 -56 

If the gestation lag between investment and 
output is, say, two years (as was believed at that 
time), then eq. (3.9) becomes: 

where 6 is the b ~ k w a r d  difference operator. 
For t=l, t=2 and t=3, eq. (3.13) will, respectively, 
become: - ' 

The genesis of modelling efforts in India can be s ~ ( 1 )  = (SIV) Y(-1) (3.14a) 
traced back to the first five year plan, 1951-56. S Y(2) = (s/v) Y(0) (3.14b) 

S Y(3) = (s/v) Y(l) (3.14~) 
This plan was based on the highly aggregative 
Hanrod-Domar model of economic growth Now, assume a savings function given by: 
mod 1939, Domar 19461 and the system was 
operationalised by linking together: (i) the set) = SY(O) + ~ry(t) - Y(0)l (3.15) 
~"'ned rate of grow', g, (i') Jle average Pro- where ~ ( t )  is savings in t; ~(0) is national pensity to save. s7 and (iii) the incremental income in base year; is the aps and ) is the capital-output ratio, v. by me.ms of a growth mps i ,  s)4 equation given by: For t=l , eq. (3.15) becomes: 

g = [Y(t) - Y(t-l)]/Y(t-1) (3.8) 
6Y(3) = (sh)Y(O) + (8vPY(1) (3.17) 

where Y(t) is real national income in time t, then 
. 

sutjstituting eq. (3.7) into eq. (3.8) leads to: In general, for a planning horizon of T years and 
a gestation lag of i years, eq. (3.17) can be written 

Y(t) = Y(t-1) + (sh) Y(t-1) (3.9) as: 

or: GY(t) = (s/v)Y 0 + (Uv) B(t-i) - Y(O)] (3.18) 
Y(l) = 11 t ( s h ) ]  Y(t-1) (3.1 0) t=1 ,2  ..q i = l , 2  ... k<T 

which is a first-order linear difference equation 
in Y(t) whose solution is given by: 

Y(t) = [1' t (s/v)lt Y(0) (3.1 1) 

where Y(0) is the level of income in the base year. 
The first plan model, while adopting the gen- 

eralized Hand-Domar structure specified 
above, attempted tomake the ensuing formulation 
more realistic by incorporating two very impor- 
tant modifications in the original assumptions. 
These pertained to: (i) the possibility of the 
gestation lag between investment and output 
being longer than one year and (ii) the possibility 
of the marginal propensity to save (mps) being 
more than the average propensity to save (aps). 

Given Y(O), such a model can be operational- 
ised by assigning different values to the three 
parameters: average propensity to save (s), 
marginal propensity to save (i) and the incre- 
mental capital-output ratio (v). 
The choice regarding g, given values of s, 8 and 
v, implies a certain time-profile of investment 
over the plan period which can be determined 
using the multiplier-accelerator interaction. 

Using the accelerator, we realize that: 

Multiplying both the numerator as well as the 
denominator of the right-hand-side of eq. (3.19) 
by 8, i.e., the mps, we have: 
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Using eq. (3. IS), and recognizing that S(t)=I(t), 
we have: 

'I(t+l) = sY(0) + 3 [Y(t+ 1)-Y(0)] (3.21a) 
and: I(t) = sY(0) + 3 [Y(t)-Y(O)] (3.21b) 

Subtracting eq. (3.21b) from eq. (3.21a) and 
substituting the result into eq. (3.20) yields: 

which isa linear difference equation in I(t) whose 
solution is: 

Taking I(O), 3 and v as data, it was thus possible 
to build up a profile of investment over the plan 
and the additional output created by this invest- 
ment would be exactly equal to the additional 
demandgenerated by this investment. In this way, 
the time paths of investment, income and, con- 
sequently, consumption were worked out which 
were consistent with steady growth. 

A major lacuna of the first plan model was that 
it treated the entire economy as a single unit and 
ignored intersectoral interactions. This led 
Bhagwati and Chakravarty 119691 to dismiss the 
fust plan model as an intellectual appendage with 
little impact on actual plan formulation. Not- 
withstanding this, the major contribution of this 
model lay in identifying the incremental 
capital-output ratio and the rate of investment as 
the two crucial determinants of growth and this 
recognition provided a focus to the modelling 
exercises of the later plans. 

3.3 The Second Five Year Plan Model: 1956-61 

The approach to the second five year plan was 
based on two models constructed by Mahalanobis 
[1953]: the two-sector model and the four-sector 
model. The two-sector model of Mahalanobis 
gave a wider scope to the Harrod-Domar model 
by extending it into an optimization framework. 
This systems approach to planning focused 
attention on Ihe bottlenecks that may be created 
by a shortage of capital goods (and not savings, 
as assumed in the earlier model). As long as one 

ignores the possibility of importing investment 
goods (as may be realistic in a large country facing 
a foreign exchange crisis), this leads naturally to 
a disaggregation of production into capital goods 
and consumption goods branches. If it is also 
assumed that capital goods cannot be shifted from 
asector once they are installed there (a hypothesis 
which is critical), the main choice is where to 
assign newly produced capital: to the capital 
goods sector itself or to the consumption sector. 
This decision is the crucial one in the Feldman- 
Mahalanobis-Domar (F'MD) class of models. 

The two-sector model divided the economy into 
the consumer goods industry (C) and the invest- 
ment goods industry (I). Total initial investment, 
I(O), was fixed forping the datum for the model. 
The target variable was the rate of growth of 
national income (Y). The instrument variables, 8, 
and 8,, wcre the relative shares of investment in 
the two sectors (el + 8, = 1); while the structural 
parameters, p, and PC, were the reciprocals of the 
incremental capital-output ratios (ICORs) in the 
two sectors. The model also assumed full capacity 
utilization and a single period lag between 
investment and output. 

The increase in total income of the investment 
goods sector between any two periods is given 
by: 

I(t) - I(t- 1) = qp, I(t- 1) 
01: I(t) = (1 + 0,f$)I(t-l) (3.24) 

The solution of this difference equation is given 
by: 

which can be written as: 

Similarly, for the consumption goods sector, we 
have: 

Therefore, 

Using eq. (3.25), this yields: 
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~ ( t )  - C(O) = %pc I(O) t ecpc [l + e,p, 1 I(O) t ... in the long run and that this strategy was to be 
... + ecpc [ I  +e,p, 1'-I I(O) (3.29) pursued even though the consumption goods 

industry had the higher output-capital ratio. 
Replacing the infinite series on the right- The two-sector model of Mahalanobis was an 

hand-side of eq. (3.29) by its sum yields: extension of the one-sector Harrod-Domar 
c(t) - C(O) = (ecpc, 60,) I(O) [(l+g,n y -11 (3.30) model, and. the deficiencies of the latter were 

carried over to the two-sector model. The major 
In a closed economy, as was assumed by point of criticism was the oversimplified treat- 

excluding the foreign sector, we have: Y (t) = C(t) ment of the economy in the sense of excluding 
+ I(t). This implies that: trade from consideration, ignoring lags between 

investment and production, dividing the economy 
Y(t) - Y(0) = [C(t) - C(0)I t [I(t) - I(0)I (3.31) into two mutually exclusive sectors with little 

Substituting eqs. (3.26) and (3.30) into eq. (3.3 1) 
yields: 

If we now assume that: I(0) = a Y(O), where a 
< 1, then eq. (3.32) can be re-written as: 

= Y(o)[l+ a ( ((@,PC +E)IPl)l(elPl)1 (3.33) 
((l+elm)'-l I11 

which is the famous Mahalanobis income growth 
equation. 

The following comments can be made regard- 
ing the growth equation: (a) a equals the average 
propensity to save; (b) (OcPC +BIj3,) reflects the 
over-all productivity of new investment; (c) since 
aand Y(0) are the initial conditions and as PC and 
& would be technologically determined, the 
growth equation given in eq. (3.33) can be 
assumed to have only one independent policy 
parameter, i.e., €I1, because given the fact that: 0, 
+ 8, = 1; 0, would be determined once the 
parameter 0, is fixed. 
From eq. (3.33) it is clear that high values of 8, 
would be associated with lower growth rates in 
the initial stages since the reduction in the ratio 
{ecflc+OI&]/OIPI brought about by a rise in 0, 
would be larger than the increase in (1 + OIP,)' for 
small values of t (provided, of course, P, c P3. 
But with the passage of time, (1 + 8,P3' would 
tend to dominate the solution of eq. (3.33) so that 
a higher value of 8, would imply a higher growth 
rate of income in the future. Thus the policy 
prescription to emerge from the growth equation 
was that priority should be given to the devel- 
opment of the investment goods industry if the 
rate of growth of consumption was to be higher 

interaction between them. While the two-sector 
model dealt with the intertemporal allocation of 
investment, the four-sector model [Mahalanobis, 
19551 was related to the intersectoral allocation 
of investment. The four sectors considered were 
investment goods (I), factory production of con- 
sumer goods (C,), household production of con- 
sumer goods (Ca and services (C,). 

For a given fixed target level of incremental 
income ( 6 ~ 4 ,  the one-sector Harrod-Domar 
model yields the necessary aggregate investment 
(I0) based on a global ICOR. The decision prob- 
lem in this model was the allocation of this 
investment icvel among the four sectors so as to 
achieve the targeted levels of incremental income 
( 6 0  and additional employment (6NO). 

The given parameters for the model were PI, P,, 
and p,, (i.e., the sectoral output-capital ratios) 

and Q1, Ql, QZ and 4,, (i.e., the sectoral incremental 
labour-capital ratios). The insuuments were 01, el, 
8,and 8, (i-e., the sectoral investment shares). The 
exogenously given variables were the initial level 
of investment (I,) and the target variables: addi- 
tional income creation (6Y4 and employment 
generation (6m. Thus the problem essentially 
involved solving the following system of qua -  
tions: , 

6P= e,p,P+e,p,P+e,p,P+~,p,P (3.34) 

6P= e,@,P+ e,$,P+ e,@,P+ e,$,P (3.35) 

1=0,+0,+8,+8, (3.36) 

This system has three equations in four 
unknowns, 0,, 0,, 8, and 03, rendering i t  indeter- 
minate. In order to solve the system, the two- 
sector model was initially invoked in order to 
obtain a prior "optimal" solution for 0, (=0.33). 
Given this value for 0,, the system was uriiquely 
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solved for the remaining three unknowns. 
While the four-sector model involved greater 

detailing than the two-sector model, this disag- 
gregation was confined to the consumer goods 
sector whose investment share was obtained, and 
allocated "optimally" amongst the three sub- 
sectors, only after the requirements of the priority 
sector, i.e., the capital (or investment) goods 
sector, had been met. 

This "optimality" conjecture was later chal- 
lenged by K,omiya [I9591 who proved, using a 
linear programming approach, that the resulting 
solution would have yielded a growth rate of 
income higher than the one envisaged by Maha- 
lanobis. But it would be simplistic to dismiss 'the 
Mahalanobis solution on this account because the 
solution of Komiya would have implied zero 
investment in two of the sectors which was 
politically unacceptable. 

However, whichever model or formulation is 
used, the key policy parameter is the investment 
share of the capital goods sector, 9,, and for 
different values of this parameter the models 
ground out alternative intertemporal growth 
patterns. An important consequence is that 
changes in the savings rate, and hence in the rate 
of investment, are not necessarily feasible and 
become conditional upon the composition of the 
existing capital stock; hence, optimal pro- 
grammes of capital accumulation worked out 
under the assumption of nonshiftability differ 
crucially from those derived from models with 
complete shiftability of capital stock [see Chak- 
ravarty, 19691. More flexible schemes are also 
possible but this whole family f models suffers 9 from the fact that at reasonable levels of aggre- 
gation, there are no 'pure' sectors and it is very 
difficult to segregate industrial statistics into the 
FMD capital and consumption classes. 

The many limitations of the FMD class of 
models led to the conception of the "wage-goods" 
model of Vakil and Brahmananda [1956]. Their 
approach constituted in some ways the polar 
opposite of the position taken by Mahalanobis. 
While the latter's entire emphasis was on the role 
of fixed capital, the former emphasized the role 
of wage-goods as  capital. 

The operational part of this approach was 
derived from the assumption that there existed 
massive overpopulation and, consequently, a 
reserve army of labour in agriculture as envisaged 
by Rosenstein-Rodan. They further assumed a la 
Nurkse that the disguised unemployed must 
possess considerable savings potential since 
labour could be transferred from agriculture 
without lowering production and employed in the 
production of capital goods by paying wages, 
entirely in the form of food. 

Problems arose however with some of the 
assumptions of their model, notably in consid- 
eringa simple "Austrian" type production process 
of the form: labour -> capital goods -> consumer 
goods. If the production scheme dictated a cir- 
cular model of the form analyzed by Leontief and 
others, the mere availability of labour alone would 
not have solved the problem of higher capital 
formation and the extra capital equipment needed 
would either have to be domestically produced or 
imported, raising once again the complex issues 
posed by the FMD class of models. 

However, it needs to be noted that the truly 
novel feature of the wage-goods model was its 
implicit social welfare function which empha- 
sized the need to minimize the time required to 
reach full employment. Neither the Mahalanobis 
model nor the subsequent planning models have 
paid any attention to this facet whatsoever. 

3.4 The Third Five Year Plan Model: 1961-66 

Due to this limitation in system design, the logic 
of increasing investment in the heavy goods 
industries for the Indian economy, which was a 
natural corollary of the Mahalanobis principle, 
was found to be flawed. The resulting controversy 
ended in abandoning the optimization framework 
and switching over to open disaggregative models 
which represented the next phase in the evolution 
of the systems approach to planning in India. 

Unlike the first two plan models which were 
essentially adapted from growth models existing 
in the literature, the model ,for the third plan 
(1961-66) was constructed by Professor Sukha- 
moy Chakravarty with Indian conditions specif- 
ically in mind. The system was a decision model 
implying that i t  had more unknowns than 
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equations. By exploiting the ensuing positive 
"policy degrees of freedom", the planner was able 
to discriminate between the results of alternative 
policy constellations. 

While' Mahalanobis had interpreted optimiza- 
tion as a means of using up the excess degrees of 
freedom, Chakravarty realized that once the rigid 
assumptions of the FMD class of models are 
relaxed, excess degrees of freedom can arise from 
many sources: excess capacity, the possibility of 
substituting capital for labour along production 
functions, and so on. Arguing that it was thought 
both logical and necessary to modify the original 
Mahalanobis formulation, the model constructed 
for the third plan examined a variety of methods 
to specify enough additional model- closing 

conditions which, apart from making the quantity 
solution of the planning model determinate, 
would accord an explicit priority to agriculture 
unlike the second plan model. 

Chakravarty 's original model was published in 
Rosenstein-Rodan [I9641 and what follows is a 
reformulated vqrsion of it. This has been to the 
extent that while-the actual version was concerned 
with the bekaviour of the economy over the entire 
plan period, the present orientation is towards a 
year-to-year variation. Needless to say, no 
essential features of the model are lost by such a 
form of presentation. 

The unknowns, exogenous variables and 
parameters in the third five year plan model are 
set out in Tables 3.1 and 3.2. 

S =Savings 
F =Net foreign aid 
Y = Gross Domestic Praduct (GDP) 
DA = Demand for agricultural dutpui 

= GDP from agriculture 
= Total tax revenue 

'I" = Component of tax revenue dependent on income 
Y, = GDP from sectors other than agriculture 
C =Private Consumption 
B = Total govemment expenditure 
6D =Increase in govemment debt (market borrowings) with tax rates remaining unchanged 
I =Investment in agriculture 
I, =Investment in sectors other than agriculture 
I' = annual increment in savings 

Exogenour Variables 

=Population 
= Current exljcnditure of the government 
= Operating surplus from govemment enterprises 
= Component of tax revenue independent of income 

Parameters 

= Global incremental output-capital ratio 
=Incremental output-capital ratio in agriculture 
=Proportion of investment by the govemment 
= Propordons in which tax revenue is  eamed from: (1) current consumption, (2) current agricultural income and (3) 

current non-agricultural income: i = 1,2,3 
=Incune elasticity of demand for agricultural production 
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The model comprised the following set of 
equations. (It must be noted that the time index, 
t, is implicit in all cases). 

Investment equals domestic savings plus net 
foreign aid: 

Investment determines incremental output (6Y) 
as follows: 

SY = PI (3.38) 

Savings is a linearly increasing function of time 
given by: 

The demand for agricultural output is assumed 
to depend upon population, per capita income and 
the income elasticity of demand for agricultural 
output. The functional form is given by: 

The maintenance of equilibrium between 
incremental demand for agricultural output and 
its incremental supply implies that: 

In order to determine the extent of investment 
that will be needed to finance this level of agri- 
cultural output, we have: 

Both, income as well as investment in the 
non-agricultural sector are determined as resid- 
uals: 

Total tax revenues comprise taxes related to 
income and those which are autonomous with 
respect to income, i,e., 

That part of tax revenue dependent on income 
is. assumed to be a function of consumption, 
agricultural income and non- agricultural income, 
weighted by the respective proportions in which 
existing tax revenues is earned from these three 
sources. The functional form is given by: 

Total government expenditure is equal to the 
sum of current expenditure plus the proportion of 
total investment expenditure that is undertaken by 
the government (e), i.e., 

where 8 is a policy parameter. 
Change in government debt over the year (i.e., 

borrowings during the year) is  the difference 
between government expenditures and total rev- 
enues (i.e., tax revenues plus operating surplus of 
public enterprises). Thus, we have: 

Private consumption is  obtained as a residual 
from: 

Thus, it is seen that the model has 15 unknowns 
and 13 equations. The resulting two degrees of 
freedom implies that the value of any two 
unknowns may be arbitrarily set from outside the 
system. Once this is done, the remaining variables 
can be determined from within the system. This 
gave the planners a number of alternative policy 
constellations from which a choice could be 
made. Three important possibilities considered 
were: 

(1) 6Y is given and F is  prescribed from outside. 
In this case, I would be determined as a conse- 
quence and so also r. 

(2) 6Y is given and the savings programme (r) 
is prescribed. In this case, I and F appear as 
derived magnitudes. ' 

(3) I and Fare given from outside. In this case, 
6Y and F' would be determ ined as a consequence. 

In the Pant-Little case, which was the most 
acceptable version, these two open ends were 
filled up by assuming I and F to be given from 
outside, and thus the targeted growth rate of 
income was derived endogenously, unlike in  the 



 OURN NU OPINDIAN SCIIOOL OF POLITICAL ECONOMY APRIL-JUNE 1994 

earlier plans. lNA = I - I~ (3.54) 
While the third plan model was an attempt to It is this policy choice that would have deter- 

rectify certain lapses of the earlier model, in mined aY from: 
retrospect i t  was possibly "over-successful" in 
this regard. While Mahalanobis erred by giving SY =, 6Y, + 8YNA = p A ~ A  i &*INA (3.55) 
too much importance to the non-agricultural 
sector, Chakravarty erred by giving it too little The resulting analysis would have yielded a far 
importance. This is apparent from eqs. (3.43) and more realistic and equitable intersectoral distri- 
(3.44) where it is seen that both Y, as well as IN, bution of im~s tn~en t .  Yet another way by n~eans 
are determined only as residuals. Moreover, it is of which the model could have been improved 
alsoseen that1,has no role toplay in determining would havebeen to specify it around a "two-gap" 
any other variable. framework where foreign trade is brought into the 

Striking a right balance between these two model via the identity that capital inflows (is., 
diametrically opposed strategies would have been the difference between imports and exports) add 
possible if both sectors had been accorded equal to investible reSOUICeS, SO that t.he savings- 
importance during the modelling process. investment restriction (and not savings- 

One way to do so would have been to formulate investment balance as assumed in the third five 
sector- specific savings and production functions Yea plan model) becomes: 
of the form: 

ISsY+F (3.56) 
S,, = sAYA 
SYA = PAIA 

SNA = SNA YNA (3.50) 
~ Y N A  = PNAINA (3,51) where I is total investment, Y is national income, 

F is the amount of capital inflow and s is the 
where average (assumed equal to the marginal) pro- 
s~ and ~ N A  (SA < s,); 

are the sectoral savings propensities while PA and 
are the sectonl output-capital ratios (PA > 

&A). 

The model closing identities would now be given 
by: 

In such a formulation, with YA(0) and Y,(O) 
being given, we would require F to be prescribed 
implying that initially only I(O), and not 8Y, 
would have appeared as a derived magnitude. 

The ensuing problem of distributing this 
investment between the agricultural and non- 
agricultural sectors would then have to take into 
account the relative output-capital ratios PA and 
hA; the relative savings propensities, 

pensity to save. Eq. (3.56) is called the savings 
constraint or "gap". 
Now, if investment has a marginal import share 
of h and production of a unit of GDP requires 
imports to the amount of m, then the trade 
constraint or "gap" facing the economy is: 

where X is the level of exports. 
Eq. (3.57a), when written in terms of I, becomes: 

The term F enters both these inequality con- 
straints and is the key to the entire analysis. Along 
with Y and X, it is given from outside. Typically 
when this is done, only one of eqs. (3.56) and 
(3.57b) will be binding, i.e., investment (and 
therefore the growth rate) will be restricted to a 
lower level by either one of the inequality con- 

s, and s,; straint?. This dichotomy provides a basis for 
as well as the equilibrium condition given by eq. assigning foreign aid, since the impact of 
(3.41). increased capital inflow on investment is greater 

The agricultural sector could,if so desired, have when the trade constraint rather than the savings 
been accorded a slightly higher priority by isbinding. 
assuming I, to be a policy variable so that IN, The generalization of the two-gap specification 
would have been determined residually as: for application implies that imports are strictly 
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linked with output and investment; savings 
strongly depend on output; while exports and net 
capital inflows are invariably exogenous. As 
trying to alter many of these so-called "fixed" 
parameters forms the very essence of develop- 
ment planning strategies in an LDC experiencing 
structural change, such a "two-gap" approach 
would have been the ideal model choice for the 
Indian economy. 

Although ,incorporating such a framework 
would have greatly strengthened the structure of 
the third plan model, the fact that it was not can 
in no way be construed as a criticism because at 
the time of the formulation of the third plan in 
1961, the "two- gap" modelof Chenery and Strout 
[I9661 had not yet appeared in the literature. 
Nevertheless, the fact remains that such a speci- 
fication would have taken into account resource 
shortfalls, foreign trade bottlenecks, absorptive 
capacity limits and other disequilibrating phe- 
nomena which were.especially inherent in the 
Indian economy at that time. Moreover, such a 
two-gap model wouId have generalized the 
Harrod-Domar model in a robust manner and 
would have been consistent with the categories in 
which national accounts data are usually arranged 
in India. 

In  conclusion, the framework of the third five 
year plan did makea clean break from the shackles 
of the earlier development planning strategy 
although Chakravarty felt that it was not very 
clear from the third plan documents and discus- 
sions around that time "whether the planners had 
fully comprehended the nature of the changed 
priorities and their lack of congruence with the 
Second Five Year plan strategy" [Chakravarty 
1987, p. 201. 

35 The Fourth Five Year Plan Model: 1969-74 

The models used so far were basically aggre- 
gative and designed to make projections about the 
evolution of only certain key variables. However, 
from the viewpoint of realistic planning, it was 
felt that more disaggregated forecasts were 
desirable. 

Thus, the next phase in the evolution of the 
systems approach to macroeconomic planning 
comprised an advancement to multi-sectoral 
consistency models which focused attention on 
establishing intersectoral consistency of produc- 
tion targets based on the static Leontief input- 
output (10) methodology. 

The basic demand-supply balance in the static 
I 0  accounting framework is as follows (for sector 
i); 

q+Y= FXI)+FI (3.58) 
f 

where: 
X, = the volume of gross output from sector 

i, 
Mi = competitive imports into sector i, 
X, = intermediate sales from sector i to sector 

j, 
and Fi = total final demand from sector i. 

Applied I 0  analysis invokes one additional 
assumption: 

where aij is a constant. On the basis of this, eq. 
(3.58) can be rewritten in matrix notation as: 

which is the basis for almost all the standard 
computations. 

Application is based on inverting the (I-A) 
matrix to determine gross output requirements 
contingent on a forecast of final demands and 
imports. Thus, w e  have: 

x=(I-AY'(F-M) (3.61) 

The above I 0  model can be used as a basis for 
wide-ranging discussions on trade-offs and policy 
options. Such a model is static in the sense that it 
makes just one-period ahead forecasts consider- 
ing only the demand-creating effects of invest- 
ment. In some contexts, it is useful to accumulate 
sectoral investment into capital stocks and take 
into account the capacity limits these place on 
production. This can be done through the dynamic 
Leontief model which will be discussed formally 
in Section 4.1. 
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The fourth plan (1969-74) model which was 
formulated on the lines of the I 0  framework 
outlined above was based on the efforts of Manne 
and Rudra [1965], Designed to cover the period 
1960-70, the 30-sector I 0  model projected the 
principal components of gross domestic expen- 
diture, translated them into final demands for 
individual components and then derived an 
internally consistent set of sectoral outputs, 
imports and investment requirements in the ter- 
minal year of the plan. 

Consumption, private as well as public, was 
treated exogenously, as were exports. Both 
imports as well as investment were treated as part 
endogenous and part exogenous. While the 
bifurcation of the former on these lines was 
wried out in a more or less ad hoc manner, such 
a treatment of capital formation was grounded on 
important institutional considerations. The fact 
that a combination of the two conventional 
approaches, i.e., the static I 0  approach where 
investment is fully exogenous and the dynamic 
10 approach where investment is wholly endog- 
enous was preferred, was based on the recogni tion 
that a significant part of investment (especially 
those with respect to social overhead capital) 
could not be directly related toany output targets. 

Computational considerations played an 
important role in the choice and ordering of 
sectors so that the transactions matrix was, by and 
large, triangular. Such a pattern of input depen- 
dence for the Indian economy seemed to suggest 
that "everything does not depend on everything 
else" [see Rudra, 19751. The ordering of the 
sectors and the consequent positioning of the 
non-zero elements in the transactions matrix 
indicated that the bulk of the transacbons in the 
economy revolved around two virtually inde- 
pendent complexes: one based upon agriculture 
and the other upon mining, metals and machinery. 
A third and smaller complex known as 'universal 
intermediates', i.e., fuel, power, transport and 
chemicals, produced raw materials for all the 
sectors. 

We shall illustrate the planning consequences 
of the quasi-triangularity proposition stated 
above with the help of the aggregated (3x3) I0 
table given in Table 3.3 which refers to the 
inter-industrial transactions in the Indian econ- 
omy for 1960-61 [see Manne and Ru&a, 19651. 
The three sectors referred to above were 
distinguished as metals and machinery (MM); 
food and fibre OFF); and universal intermediates 
(UJ). 

TABLE 3.3 (3 X 3) INPUT-OUTPUT MODEL FOR INDIA: 196061 

Receiving Final Gross 
Sector MM FF UI Demand Output 

- - --- -- - - - 

Producing 
Sector 

"" [ 26.7 2,138.2 ::: 7 7.753.4 
3,272.3 

FF 2,057.3 9,859.7 
UI 171.3 335.9 939.0 1,582.8 

Value added 2.061.9 7,604.4 1,161.3 10.830.6 0.0 
Gross output 3,272.3 9,859.7 1,582.8 0.0 14.714.8 

The matrix of coefficients A can be derived from 
1.484 0.007 0.053 Table 3.3 by dividing the items in every column (I-A).~ = 0.009 1.350 0.041 I (3.63) 

i n  the indented matrix by the gross output level 0.079 0.032 1.273 
of the corresponding sector. Thus: 

as: 

[ 
Thus, the gross output levels X's can be written - - 

The inverse of (I-A) is given by: where the f's denote levels of final demand, 
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We notice that the pattern of inter- 
connectedness for the Indian economy in 1960-61 
was such that aone rupee increase in.fina1 demand 
for metals and machinery would imply an 
increase in gross output level for the same sector 
of 1.48 rupees, a negligible increase (0.009 
rupees) in  the demand for output of food and fibre 
and a slightly higher increase (0.079 rupees) in 
the output level of the sector producing universal 
intermediates. 

Since investment is largely equivalent to final 
demand for the metal and machinery sector, it 
may be argued that investment was largely 
autonomous in character for the Indian economy. 
The same applies to food and fibres. Thus, one 
may feel like concluding that raising investment 
or consumption demand were largely indepen- 
dent questions given the structure of the economy. 

However, such a conclusion would be unwar- 
ranted since the model, being open in character, 
disregards the question of incremental wave 
demand, which creates additional demand for 
consumer goods [see Chakravarty, 19691. Fur- 
thermore, in such a static version, we have 
overlooked the possibility of capital formation 
which would establish an additional linkage 
between the MM sector and the other sectors. 
Despite these qualifications, Table 3.3 shows the 
weaknesses of the linkages between the sectors 
in the Indian economy on the chosen lines of 
aggregation. 

Yet another weakness was that although the 
Manne-Rudramodel derived the gross production 
vector under alternative assumptions regarding 
import coefficients as well as the growth of 
aggregate consumption and investment, the 
model generated only terminal year projections, 
without providing the transition paths from given 
initialconditions to the desired terminal solutions. 
To overcome this deficiency, an almost- 
consistent intertemporal planning model was 
developed by Bergsman 2nd Manne [1966], 
covering the period 1966-75 \;;hich highlighted 
the implications of alternative growth paths for 
the Indian economy. Considering that, due to the 
'plan holiday* from 1966-69, the fourth plan was 
finally implemented over the period 1969-74, the 
Bergsman-Manne model could have proved to be 
more relevant than the Manne-Rudra model as it 

covered the entire fourth plan period, unlike the 
Manne-Rudra model which covered only the 
period 1960-70. 

In retrospect, the most important consequence 
of the fourth plan model was that the inter-sectoral 
consistency approach to planning was accorded 
official sanction and thereafter all modelling 
efforts were carried out by the Planning Com- 
mission. 

3.6 The Fifth Five Year Plan Model: 1974-79 

The f i t4 plan (1974-79) model was the first 
official plan model of the Government of India 
and was constructed by the Planning Commis- 
sion. The strategic objective of the plan was 
essentially 'redistribution with growth'. 

The model integrated three sub-models: (i) a 
macroeconomic model specified largely on the 
lines of the Harrod-Domar growth model, (ii) a 
static I 0  model ensuring inter-sectoral consis- 
tency of target outputs, and (iii) a consumption 
model providing the sectoral distribution of 
private consumption expenditure. 

The logic of the framework was as  follows: The 
macroeconomic model initially translated the 
target growth path for real GDP into aggregate as 
well as phased investment requirements on the 
basis of a global ICOR. The sectoral distribution 
of gross output as well as imports (those which 
were to be used as inputs in the production 
process) were estimated endogenously on the 
basis of the I0 model. The excess of imports (plus 
external aid which was deemed exogenous) over 
exports (projected exogenously), in conjunction 
with the desired level of investment, yielded 
savings (via the two-gap model). The excess of 
income over savings determined aggregate con- 
sumption, as well as private consumption, given 
the exogenously determined level of government 
consumption. 

The consumption sub-model, which was the 
most novel feature of the fifth plan model, was 
then used to derive aggregate demands for indi- 
vidual consumer commodities, both for rural as 
well as urban areas, on the basis of a log-normal 
expenditure distribution function, so as to provide 
a minimum standard of living for the poorest 30 
per cent of the population. 

In Table 3.4 below, we have provided a listing 
of the endogenous variables in the fifth plan 
model. 
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Endogenous Variables 

Y = GDP at factor cost 
YM = GDP at market prices 
C M  =Private consumption at market prices 
S = Gross domestic-savings 
IM =Gross investment at market prices 
F =Net imports of oods and services 
M =Total imports of goods and services 
C = Rivate consumpuon at faclor cost 
G =Public consump;ron a t  factor cost 
I =Gross investmdnt at factor cost 
XIM =Total investnent at market prices over the plan period . 
X =Output at factor cost of sector i 
d =Private consum tion at factor cost of sector i 

=manges in stor! ?f sector i 
=Imports of sector I 

T(? =Total indirect taxes on private consumption 
TINT =Total indirect taxes on lntmediate inputs 

In Table 3.5 below, we have provided a listing of the exogenous variables in the fifth plan model. 

TABLE 3.5. LISTING OF EXOGENOUS VARIABLES IN THE F m  PLAN MODEL 

Exogenous Variables 

G M  =Public consumption at  marketprices 
IM(0) =Gross investment at market prlces in the base ycar 
T =Total indirect taxes 
E =Total exports of goods and services 

=Total investment goods delivered by sector i at factor cost 
%'G =Indirect tares on public consumption 
TE =Ex ort duties 
TI = 1nirect taxes on capital goods 

=Public consumption at  factor cost in sector i 
= Exports at factor cost by sector i d =Population in the rural area 

Pu =Population in the urban area 

The parameters of the model are provided in Table 3.6 below. 

Parameters 

=Annual growth rate of GDP at  factor cost 
=Amount of annual inveslment phasing 
= Aggregate incremental capital output ratio (ICOR) 
=Stock coefficient in sector i 
=Inputs of sector i per unit output of sector j 
=Imported inputs of sector i per unit output of sector j 
= Magnitude by which import coefficient a?, is reduced due to import substitutio~~ 
=Proportion of private consumption in sector i coming from imports 
=Proportion of public consumption in sector i corning from imports 
=Proportion of investment goods in scctor i coming from imports 
=Excise duties per rupee of  output in sector i 
=Import duties per unit of imports in sector i 
=Ratio of pez capita (aggregate) consumption in urban area to that in rural area 
=Proportion of pivate consumption of sector i to h e  total consumption of lhe jlh expenditure class in I h e ~ r a l  area: 

td,= 1 
Y 

=Proportion of pivat t  consumption of sector i to the total consumption of the hth expenditure class in the urban area: 
Y 
Z&= 1 
il 
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We now present the structural equations of the 
fifth plan model with the macrocconomic model 
being considered first, followed by the I 0  model 
and finally by the consumption model. While the 
original model appcared in Planning Commis- 
sion, Government of India, 1913, A Technical 
Note on the Approach to the Fifih Plan of India: 
1974-79, in the reconstructed version which fol- 
lows, we have re-organized cerlain equations of 
the system so as to bring about greater clarity and 
consistency in the mathematical framework of the 
model. As before, it needs to be noted that the 
time index (t) is implicit in each variable. 

where Mi denotm irnports of sector i with the 
summation extending over the hG sectors con- 
sidered by the I 0  model. 

Net imporls of goods (F) was given by: 

F = M  - E  (3.70) 

where exports (E) were specified exogenously. 
Gross domestic savings (S) was obtained as a 

residual from the savings constraint of the two- 
gap model and was given by: 

S=IM-1: (3.7 1) 

3.6.1 The Macroeconomic Model Private consumption at market prices (CM) was 

The time path of GDP at factor cost (Y) was derived as a residual from the national income 

given by: accounting identity as follows: 

where Y(- 1) indicates GDP in the previous period where public consumption at market prices (GW 
and g was the target annual growth rate of income was exogenous. 
which was set at 5.5 percent. 

GDP at market prices (YM) was given by the Private consumption at factor cost (C) was 
iden ti ty : given by: 

where total indirect taxes (T) was given exoge- 
nously. where TC was total indirect taxes on private 

Total investment at market prices over the plan 
(CIM) was: Public consumption at factor cost (G)  was set 

out similarly: 

where YMo and YM5 denote GDP at market prices where indirect taxes on public consumption (TG) 
in the base year and final year of the plan, was exogenous. 
r e s ~ c t i v e l ~ ;  and v was the global ICOR which cross investment at factor cost (I) was given 
was assumed to be 3.34. follows: 
Grossinvestment at market prices (IM) was given 
by: I =  IM -TI (3.75) 

IM = IM(o) + ~ ( t ) t  (3.68) where indirect taxes on capital goods (TI) was 
exogenous. 

where the B(t) were chosen toensurc that the XIM Given indirect taxes on inputs (TINT), endo- 
derived from eq. (3.68) was c0nsister.t with :hat genized by the model, and export (TE), obtained from eq. (3.57). set exogenously, indirect taxes on private Total im~or ts  (M) was given by: 

consumption (TC) was derived residually, as 

(3.69) follows: 

TC=T-VG +TI+ 1XW+TE) (3.76) 
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3.6.2 The Inpuf-output Model 66 66 

TINT = ,=I C J=I ?(aii+ dii - ~ $ X , E D ~  

The disaggregated I 0  balance equation for 66 66 

+ C ~ [ a z  - di&,ni (3.81) 
determining the output of sector i (Xi) in an open i=l j=l 

economy was set out as undcr: 
where ED, and ni refer to excise duties per unit of 

66 output and import duties per unit of imports, in 
Xi= CaijXj+Ci+Gi+Ii+STi+ (Ei-Mi) 

,=I sector i, respectively. 
(i = 1,2, ...., 66) (3.77) 

where the qj's are technologically given; Ci, STi 
and Mi are privateconsumption, changes in stocks 
and imports of sector i, respectively (all deter- 
mined endogenously); and G,, Ii and E, are public 
consum~tion. investment and exuorts of sector i, 
respect&ely (all determined exogenously). 

Changes in stocks of the i"' sector (ST,) were 
given by: 

where the si's are stock coefficients; and Xi(0) is 
the base year level of output of sector i (histori- 
cally given). The above equation implies that 
changes in stocks (in sector i) in time periodj are 
some proportion (determined by si) of t 6  dif- 
ference between the level of output (in sector i) 
in time period t and the corresponding base year 
level of output. 

The import requirements of bctor i (Mi) were 
given by: 

am -d.. . +cyCi+ CGi+mrI, w=E(. )=I & 

where the coefficients ar,cr,gm, and m w e  the 
corresponding sectoral import components of 
output,private consumption, public consumption 
and investment, respectively. Import substitution 
was carried out through the dij's which were set 
equal to zero in the absence of any import sub- 

3.6.3-The Consumption Model 

Total private consumption expenditure (C), 
obtained from eq. (3.73) of the macroeconomic 
model, was bifurcated as follows: 

where C, and C, refer to private consumption in 
rural and urban areas, respectively. 

In order to derive the above break-up endoge- 
nously, the following methodology was adopted. 
Initially, the following three definitional 
equations were given: 

where v, and v, refer to monthly per capita 
aggregate consumption in rural and urban areas, 
respectively; P, and P, (given exogenously) refer 
to population in rural and urban areas, respec- 
tively; and b (given exogenously) is the desired 
ratio of per capita aggregate consumption in urban 
areas to rural areas. 

Substituting eqs. (3.83a) and (3.83b) into eq. 
(3.83~) and eliminating C, in the resultant using 
eq. (3.82) yields: 

stitution. 
Private consumption in the i" sector (Ci) was which can be used to solve uniquely for C, as the 

given by: remaining variableslparameters in eq. (3.84) are 
all known. Thus, v, and v, also become determi- 

ci = f i  (c)  (3.80) nate. 

where the fit.) were estimated through the con- Private consumption for sector i in rural areas 
sumption sub-model which is discussed in the (CL) and in urban areas (Ciu) is given by: 
next section. 

Indirect tax collections from inputs (TINT) was c. = ZPfiy 
given by: j-1 
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(i=l, ..., 66 sectors ) 
(j=1, ..., 27 expenditure classes) 

The and which refer to total private 
consumption in rural and urban areas, respec- 
tively, by the jh expenditure class were obtained 
by the following relations which have been 
derived on the assumption that the distribution of 
monthly per capita (aggregate) expenditure, x, is 
log-normal:' 

where 0 stands for the log-normal distribution 
with zero mean and unit variance. 

We now derive the estimate y, with that for 
the urban case being obtained analogously. To do 
so, we define the following: 

q = y i - a  (3.87b) 
x, =upper limit of the j" expenditure class (3.87~) 
a = parameter of the log-normal distribution (3.87d) 

Since the. expenditure class limits xj are given, 
the estimate can be obtained if a is known. 
The value of a was assumed to be the same as in 
the base year (1973-74) of the plan if no reduction 
in the expenditure inequality was envisaged. 
Otherwise, a was determined on the basis of the 
desired level of monthly per capita (aggregate) 
consumption of the poorest 30 per cent of the 
population, v,, from the following relations: 

Using the desired value, v,, of the per capita 
monthly consumption of the poorest 30 per cent 
of the population (which was assumed to be Rs 
20 at 1960-61 prices) and of the aggregate per 
capita consumption in the rural areas, v,, we can 
derivez, from eq. (3.88a); while from eq. (3.88c), 
we can derive y,. Both these solutions, when 
substituted in eq. (3.88b), yield a. 

The estimated valueof a, when substituted into 
eq. '(3.87a), yields yj which, in turn, from eq. 
(3.87b) helps to determine zj, thereby determining 

from eq. (3.86a). Thus, C ,  is estimated and, in 
a similar manner, Ci, from eqs. (3.85a) and 
(3.85b). 

Thus, total private consumption of sector i is 
given by: 

which defines eq. (3.80) and completes the con- 
sumption sub-model. 
Needless to say, the consistency condition must 
hold: 

i.e., the sum of sectoral consumption (both rural 
and urban) as determined by the consumption 
model must equal total consumption as obtained 
from the macroeconomic model. 

3.6.4 A Summing-up 

While the fifth plan model was a highly com- 
prehensive one and, in retrospect, probably the 
most technically elegant of all Indian plan models 
so far, several shortcomings in the methodology 
did manage to manifest themselves. 

One major flaw was that the I0 model for the 
base year of the fifth plan (1973-74) was con- 
structed by updating the 66-sector I0 table of 
1965-66 using available information on output 
levels, exports, investment, imports and public ' 
consumption, consistent with national income 
data of 1970-71. The updated I 0  table of 1970-71 
was then recast to correspond with sectoraloutput 
and final demand information for 1973-74,as well 
as with the national income estimates for that 
year. Considering that the plan framework hinged 
crucially on the I0 model, i t  would have been 
advisable to have constructed the entire (66 x 66) 
matrix de novo instead of reconstructing it from 
an updated I0 matrix. Even if updating was found 
to be inevitable, the techniques suggested by 
Carter and Brody [I9701 should have been fol- 
lowed rather than the ad hoc methods used by the 
Planning Commission toextrapolate the technical 
coefficients. 
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Furthermore, no attempt was made to incor- 
porate manpower planning techniques into the 
model, i.e., to determine whether the necessary 
sectoral allocation of labour force exists to gen- 
erate the desired final demand vector, D, in eq. 
(3.77) where: 

The desired sectoral labour force (L,) for each 
of the 66 sectors could have been computed on 
the basis of primary (labour) input technical 
coefficients, qj, defined as follows: 

The desired labour force in sector i would be 
given by: 

where a, is the primary input coefficient in sector 
i, wi is the average wage rate in sector i and Xi is 
the output level of sector i, with X being given 
by: x = (I-AY'D. 

Thus, the desired aggregate labour force would 
be equal to: 

As unemployment and sectoral manpower 
shortages do co-exist in India, the above exercise 
would have provided a consistency check on the 
feasibility of final demand in termsof the sectoral 
as well as aggregate availability of labour force. 

Yet another flaw was in the investment phasing 
equation, eq. (3.68), of the macroeconomic 
model. While it is true that the investment phasing 
parameters, B(t), were chosen so that total 
investment was equal to that estimated by eq. 
(3.67), the model design implies that there is no 
choice whatsoever and that B(t) is endogenized 
once g and v are given. This is because the plan 
assumes an accelerator relationship given by: 

Subtracting Y(-1) from both sides ofeq. (3.65), 
multiplying the rwult by v and linking icup with 
eq. (3.95) above yields: 

Given that the plan assumed v = 3.34 and 
g = 0.055, we have: 

implying that investment is uniquely determined 
once Y (-1) is known and the question of choosing 
B(t) just does not arise. 

The consumption model was introduced spe- 
cifically with the notion of ensuring a monthly 
per capita consumption of Rs 20 at 1960-61 prices 
for the lowest 30 per cent of the population. Even 
though this sub-model was the most novel feature 
of the fifth plan, i t  was severely criticized by 
Tendulkar [I9741 andRudra [I9751 who doubted 
its economic feasibility in practice. 

The indictment was due to the difficulty in 
operationalising the objective of poverty allevi- 
ation because no policy measures were outlined 
for income generation by the targeted segment of 
the population to afford the minimum consump- 
tion levels specified for them. This was because 
investment was merely related to  the planned 
change in GDP and there was no feedback pos- 
tulated between the detailed consumption targets 
as set out by the consumption sub-model and 
sector-specific investment levels. The underlying 
reason for this was that consumption was defined 
only residually by the macroeconomic model and 
not projected behaviourally on the basis of either 
disposable income or the postulated income dis- 
tribution between the rural and urban areas. 

In a sense, the consumption sub-model tried to 
implement the 'Garibi Hatao' slogan of the 
government in power then. While this was a 
commendable objective, it can be said that from 
this time onwards political considerations, often 
in conflict with economic logic, started intruding 
into the planning process. This is at1 the more 
evident if one considers the backdrop against 
which the fifth plan was terminated prematurely 
in 1977-78, replaced by the draft sixth five-year 
plan (1978-83) which, was itself over-turned in 
1979-goandsubstituted by anew sixth plan which 
fortunately, unlike its predecessors, was allowed 
to run its full course. 

3.7 The Sixth Five Year Plan Model: 1980-85 

I = v i Y - Y ( - I ) ] = v ~ Y ( - I )  (3.96) The sixth plan model, which appeared in 
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Planning Con~mission, Government of India, 
1981 ,A TechnicalNote on the Sixlh Plan of India: 
1980-8.5, sought to remove some of the lacunae 
of the fifth plan model by integrating both the 
Hanod-Domar and the I 0  approaches in a 
demand-supply framework. Thus, Tor the first 
time an investmcnt planning model was devel- 
oped and incorporated into the existing I 0  sys- 
tem, implying that the static I 0  model was now 
converted into a dynamic Leontief model. 

While this conversion was not a complete 
success for reasons elaborated in Section 4.1, it 
did imply that it was now possible to provide an 
intersectoral as wcll as intertemporal check on 
demand-supply balances not merely in the com- 
modity and scrvices market, but also in markets 
dealing with primary inputs like labour, capital 
and other non-renewable resources. Equally 
important, unlike stipulating the desired growth 
rate of output exogenously as done hitherto, this 
plan model endogenizcd the growth rate and 
estimated it from the structure of the system. 

In order to do so, the structure of thc model was 
reformulated so as to identify growth consuaints 
that had bcdeviled the aspirations of earlier plans. 
In addition to such identification, specific pro- 
visions were devised to deal with certain ubiq- 
uitousgrowlh-inhibiting factors like: (1) thc high 
uncertainty in the international climate regarding 

and aid, (2) the cver-increasing deterioration 
in the terms of trade originating mainly from the 
high price of crude oil, and (3) the rising domestic 
inflation rate with special reference to that part of 
it which could not be explained by rising import 
prices. 

3.7.1 Salient Feulures of the Model 

There wcre three salient icatures of the sixth 
plan model: 
(1) A system of supply equations, wh i~h  was an 
extended and modified version of the Harrod- 
Domar equation, primarily meant to accommo- 
date: (i) sectoral disaggrcgations, (ii) gestation 
lags for investment and (iii) the existence of a 
foreign trade sector. 

The key equation in this system indicated that 
the total feasible supply of output in any year of 
the plan was equal to capacity output already in 
existence before the plan plus capacity output 
created over the plan period until then. Thus: 

where: 
Xi(t) is the supply of the ilh sector in time 1, 

c is the capacity utilization factor in sector 
i, 

Li is the gestation lag for sector i, 
k, is any integer such that (T-kiLi) is mini- 

mum negative, 
Ii is investment in sector i, and 
vi is the ratio of value added to output in 

sector i. 
(2) A system of demand equations which was 
once again an extended version of the Leontief 
I 0  system. This time, however, apart from con- 
sumption and imports, even investment was 
endogenized. 

The conventional Leontief model and the 
manner in which it was reformulated in the fourth, 
fifth and sixth planscan be presented illustratively 
in a very simplified form as follows: 

Conventional: X = (I-A)"(c+I+G+x-M) (3.99) 

Fourth Plan: X = (I-A*)"(C+ItGtX) (3.100) 

Fifth Plan: X = (I-A**)-'(ItGtX) (3.101) 

Sixth Plan: X = (I-A***)-'(G+x) (3.102) 

where C, I, G, X, and M refer to private con- 
sumption, investment, public consumption, 
exports and imports, respectively; and where: 
(I-A)" is the conventional LI, 
(I-A*)-' is the extended LI with M endogenized, 
(I-A**)" is the extended LI with C and M endo- 
genized, 
(I-A***)-' is the extended LI with C, I and M 
endogenized, 
where LI indicates the Leontief inverse. 
(3) A set of inequality constraints with given 
upper bounds as: MX 2 R to ensure that demand 
should not exceed supply in any of the markets; 
and a set of inecluality constraints with lower 
bounds given as: M*X* 5 R* to ensure the 
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attainment of minimum welfare targets of the 
community. Hcre, R and R* refer to thc resources 
availableand the welfare targets; while Mand M* 
are technological and behaviouraI coefficients. 

3.7.2 Structure of the Model 

The sixth plan modcl comprised a core model 
and several sub- models which wcrc primarily 
designed to process thc inputs (as exogenous 
variables) for thc corc modcl, The sub-modcls 
were: 
(1) Agriculture: This provided estimates of 
capacity outputs in agriculturc undcr alternative 
wcathcr scenarios. (2) Exporu: This providcd 
sector-wise exports ovcr time. (3) Demogruphy: 
This worked out demographic relations, popula- 
tion and labour force. (4) Autonomous invest- 
ment: This quantiiicd the cffccts of time-bound 
welfare programmcs, including public 
consumption. (5) Long-term objectives: This was 
conccrncd wilh rcducing thc number of pcoplc 
below the povcrty linc toaminimum. (6) Mareriul 
balances: This was used to disaggrcgatc the 
sectoral dimcnsions into thcir physical units and 
to check for overall consistcncy. The corc modcl 
was composed of the following blocks: 
(1) Input-output block: Thc output projections for 
the sixth plan, with 1979-80 as the base year, wcrc 

allocation of investment between sectors con- 
tingent upon the desired expansion of output. An 
added dimension was the estimation of a capital 
coefficients mauix which was then used to  test 
the inter-industry consistencies between sectors. 
(3) Import block: Imports were estimated 
according to the import coefficient matrix which 
was derived from past data and adjusted accord- 
ing to projected future requirements. The import 
matrix had two parts, the first of which 
corresponded to an (89 x 89) technological rnagix 
indicating thc amount of imports used as current 
inputs in production while the second corre- 
sponded to final use of a sector which was being 
met by imports. 
(4) Private consumption block: This block was 
used for estimating consumption demands, sep- 
wately for rural and urban areas, on lines broadly 
similar to those adopted for the Fifth Plan. 

The key difference was that in this model 
consumption dcmand was endogenized. The 
consumption model comprised a Linear Expen- 
diture System (LES) of 13 groups of commodities 
and a set of Engcl curves within each LES group 
and covering 89 sectors of the I 0  model. The LES 
systcm uscd by the sixth plan was given by: 

based oi an (89 x 89) sector extended Lcontief 
system whcre output was determined by the 
exogenous elcments of demand and thc extcndcd 
"dynamic" Leondcf inverse. ThcLconlicf inverse 
wasextended by endogenizing both consumption 
and imports and was madc dynamic by cndogc- 
nizing the invcstmcnt vcctor through .inter- 
temporal links. The extended aspcct of the 
Leontief matrix implicd that gross output was 
dependent on consumption and import propcn- 
sities apart from the conventional production 
technology and thc exogenous clcmcnts of final 
demand; whilc the dynamic aspect of the Leontief 
matrix implied that gross 'output was made 
especially depcndenton thc growth ratestipulatcd 
over the plan. 
(2) Invesrment block: An imporlant aspcct of this 
block was the estimation of scctoral ICORs, along 
with their associated gestation lags, which wcrc 
then used to determine the optimal phasing and 

Eq. (3.103) is maximized subject to the budget 
constrainc 

to yield a complete demand system given by: 

whcre: U(.) is a utility function; xi and ai are the 
quantity consumed and subsistence consumption 
of commodity i; bi are the weights (Zbi= 1) 
indicating the proporiion of the ih group in 
aggregate consumption after accounting for 
committcd consumption on commodity i which 
is givcn by a,p,; Ci and C are monthly per capita 
expcnditure on commodity i and total monthly per 
capita expcnditure; and pi is  the price of com- 
modi ty i. 
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Various functional forms of Engel curves were 
then fitted for the relationship: Ci = f(C). Con- 
sumption demand was estimated by the two 
approaches and the parameters were 
appropriately adjusted so that the estimates of 
these demand functions agreed with the one 
estimated independently by the commodity flow 
approach which was usedseparately for urban and 
rural areas and then aggregated to arrive at total 
consumption demand. 
(5) Financial resources block: This block esti- 
mated the domestic savings generated in the 
economy, both in the public and private sectors. 
Private sector savings were separated into the: (i) 
household sector, (ii) corporate sector and (iii) 
cooperative sector; while public sector (govern- 
ment) savings were divided into: (i) government 
budgetary savings, (ii) public enterprises 
(non-financial) savings and (iii) public enter- 
prises (financial) savings. Household savings 
were further sub-divided into physical and 
financial assets and, both, the former as well as 
two important components of the latter, i.e., 
currency and household deposits (both demand 
as well as time), were projected on the basis of 
multiple regression techniques. For certain other 
forms of savings or taxes collected by the gov- 
ernment, projections were based on certain 
assumptions about their rates of growth. 
(6) Employment block: This block initially spe- 
cified the total sector-wise availability of man- 
power in the economy. Individual labour 
coefficients were then worked out for each sector 
of the economy and employment projections were 
made for the agricultural, manufacturing and 
services sector, in terms of a new concept referred 
to as standard person years (SPY) which was 
defined to be 8 hours of work per day for 273 days 
in a year. 
(7) Perspective planning block: Total production 
capacities available for 1994-95 were estimated 
on the basis of gross output levels for 1984-85 
and the post-terminal growth rates which were 
estimated to match the sixth plan sectoral growth 
rates. From the demand side, sectoral production 
levels were estimated by an I 0  model given 

post-terminal final demands. Employment gen- 
eration and the extent of poverty alleviation were 
finally estimated. 

3.7.3 The Algebra of the Model 

The structure of the core model was divided into 
17 blocks of equations, given below, where each 
block represented either a class of constraints or 
a set of definitional equations. 
A. Demand constraint: 

Total gross output (at factor cost) equals the sum 
of total intermediate demands and final demands 
less imports. 

B . Investment phasing constraint: 

The time-phasing of sectoral investment 
depends upon sectoral growth rates, output levels, 
ICORs and gestation lags. 

C. Aggregate resources constraint: 

Total investment must not exceed total avail- 
able resources. 

D. Supplylcapacity constraint for activi~y sectors: 

Total feasible output at any point of time is 
determined by the productivity of existing capital 
stock. 

E. Demandlsupply balancing constraint: 

Gross output in any period must satisfy demand 
and must not exceed productive capacity. 

F .  Consistency between plan and post-plan 
growth rates: 

The aggregate value added growth rate during 
the plan and post-plan periods are assumed to be 
consistent when the relative sectoral growth rates 
are the same in the two periods. 

G .  Definitional relations: 

The growth rate of gross domestic product is 
determined by the sectoral growth rates weighted 
by their value added ratios. 

H .  Foreign exchange constraint: 
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Total imports must not exceed total foreign developed in the sixth plan. 
exchange availability (including withdrawal of 
reserves). 3.7.4 Solution Sequence 

I .  Land and natural resources construint: 

Total land used must not exceed land avail- 
ability ('Fhis is true for all major natural resources, 
including crude petroleum). 

J .  Manpower constraint: 

The total demand for labour as inputs for pro- 
duction cannot exceed its total availability. 

K. Welfare programme constraint: 

The time-bound welfare programme of the plan 
must not exceed the total investment fund of the 
plan. 

L. Public seclorfinancing constraint: 

(1) The model starts its simulation with ini- 
tialized values of the post-plan sectoral growth 
rates GJ. 

(2) By using systems (A), (G) and (P), the 
sectoral growth rates over the plan (gJ and the 
GDP growth rate are computed. 

(3) By further iteration, it arrives a t  successive 
pairs of (gi,gJ which satisfy the constraints given 
in system (F). At this stage of convergence, we 
have achieved a consistent set of plan and post- 
plan sectoral growth rates, with the relative 
growth structure being the same in both periods. 

(4) By using system (B), i.e., by assuming a 
given phasing of investment, the total investment 
over the plan is assessed. 

(5) This total investment requirement i s  
examined against system (C) in order to assess 

The total investment in the public sectorcannot the fmsibility of the investment 
e'c@dit~ savings (i"cl'J'ing borrowin!4 from 'he against resource availability. A scalar operator is 
public) and foreign borrowing (including with- 
drawal of foreign exchange reserves). used to either increase or decrease the post- 

terminal growth rates so that the constraints given 
M.  Public sector contribution construint: 

The contribution of the public sector to sectoral 
investment must not fall below a certain floor. 

N.  Taxt'scal constraint. 

The direct tax rate must not exceed an upper 
limit. 

0. Private sector investment conitraint: 

The investible fund available to the private 
sector must equal or exceed the intended invest- 
ment in the private sector. 

P. Gross output at markel prices. 

It equates intermediate inputs at market prices 
and value added at factor cost. 

Q. Perspective plan: 

The requirement of output in 1994-95 should be 
consistent with the long-term objectives of the 
economy and should match the growth potential 

by systel; ((2) are satisfied. 
- 

(6) Systems (D) and Q are used at this point LO 
estimate the availability of capacity over the plan 
period so as to ensure the fulfilment of the targets 
that have been developed. 

(7) If the constraints specified by systems (D) 
and (E) are not satisfied, then, to ensure the 
feasibility ofoutput in terms ofavailable capacity, 
the post-terminal sectonl growth rates are itera- 
tively reduced until all constrain& are satisfied. 
Convergence can also be achieved by changing 
twomajor parameters: (i) the marginal propensity 
to consume which affects the relation between 
plan and post-plan growth rates, and (ii) the 
kix/subsidy rate, subject to system (N). 

(8) If, as a result of such parametric changes, 
aggregate resources are affected, then the feasi- 
bility of the investment programme vis-a-vis 
system (C) has to be ensured ail over again. 

(9) Within the agreed feasibility ranges sug- 
gested by systems (C) and @I), alternative sce- 
narios are computed and the one which 
maximizes the overall GDP growth rate is 
selected. 
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(10) At this suge, the estimated outputs are 
passed through system (H) in order to establish 
the binding constraint. The existence of a savings 
constraint does not pose any problem. On the' 
other hand, if the presence of any binding trade 
constraints are indicated, then the entire iteration 
has to start afresh by adopting a lower growth 
profile until system (H) is satisfied. 

(1 1) Subsequently, thc model simulates systems 
'(I), (J), (K), (L), (M), and (O), in order to check 
the feasibility constraints of the different forms 
of resources. 

(12) Finally, we come to the long-term persp- 
ectives of the plan in terms of poverty, unem- 
ployment and self-reliance. This is done by 
system (Q): if any of its constraints are not 
satisfied, then the iteration proceeds afresh from 
system (A). An upward revision in the growth 
rates will only be possible if none of the con- 
straints in the subsequent iterations are violated. 
Ifthey are, then theplanner has twooptions,either 
to reduce the long-term goals of the plan which 
are deemed as too ambitious or to reduce the sixth 
plan growth rates (is., the short-term goals) by 
changing the propensities to consume or the tax 
rates or some other rclevant policy variable. In 
the present exercise, it was found that the policy 
degrees of freedom were limited, given the 
existing resource constraints in the economy. 

3.75 A Summing-up 

While the sixth plan model was a highly tech- 
nical one, it would be appropriate, at this ,stage, 
to highlight some of its major analytical 
deficiencies, The most important amongst these 
was that although it managed to possess a 
dynamic structure, by endogenizing investment, 
it was unable to extract the optimal growtl; rate 
of output from the structure of the model. This 
was primarily because the estimated capid 
coefficients matrix which was used to endogenize 
investment turnedout to be singular and therefore 
a forward recurrence relationship for output could 
not begenerared. This point will be elaborated in 
greater detail in Section 4.1 where we discuss the 
dynamic Leontief model. 

Because the system was highly nonlinear, an 
analytical programming solulion was found to be 
impossible to obtain. Therefore, the model was 
solved recursively , and not simultaneously, by 
imputing alternative sets of values to the key 
policy variables until the system was reduced to 
a state with just one policy degree of freedom, i.e., 
the post-plan sectoral growth rates. Based upon 
these values, a maximum growth path was chosen 
which satisfied all the constraints; theoretically, 
the growth rate was dictated by the full utilization 
of the most constraining sector. Thus, thesolution 
sequence implied that the maximum growth path 
could only be selected by iteration and, due to the 
nonlinearity of the system, it was impossible to 
determine whether the resulting growth rates had 
cor~verged to a global or local maximum. 
Described in this form, themodel becarnea hybrid 
of a dynamic I 0  model and a static LP model with 
the inherent deficiencies of both cropping up in 
this mutation. 

The corollary was that tile "quasi-dynamic" 
model could only be run for the terminal year 
although it is well known that the feasibility of a 
production truget and that of a dernmd-supply 
balance in the market can be tested only when 
examined as a flow over time. As an exercisc 
based on annual phasing is  a minimum require- 
ment for ensuring a feasible planning structure, 
an ad hoc attempt was made in this direction by 
assuming an exponential spread of investment 
between the baseand the terminal year of the plan. 
As this was bound to create further problems of 
I 0  imbalances when checked on an annual basis, 
a very rough check was carried out by selecting 
some sectors of final demand once again on an ad 
hoc basis to act as the balancing factors. To sum 
it up, the initial flaw in the dynamic structure of 
Ihe I 0  model transmitted itself right down the line 
because every attempt to overcome it resulted i n  
furlher complications. 

Moreover, there was no explicit functional 
relaaionship between income distribution and the 
producticpr~ structure of the economy, nor was 
private consumption treated on s "closed Ia)x,pnn 
basis. Equally important, the model paid  scan^ 
regard to she role of the private sector, the impact 
of changes in relative prices and the problems of 
spatial allocation of resources. 
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In conclusion, the sixth plan model did make a ponents of the core are now relegated as sub- 
heroic attempt to solve the planning problem in models; with the perspective planning block of 
India through the brute force application of the earlier model vanishing altogether. 
technical know-how although, in the end, it was 
forced to come to terms with the sheer complexi ty 3.8.1 Interactions Between the Sub-models and 
of the issues it faced and resort to "value judg- the Core Model 
ments" to choose an optimal solution: the non- 
technical finish, in effect, rendering the origind Given the identification of blocks of €quations 

quest for technical perfection rather quixotic, in a quasi- recursive system as a prologue, core* 
loop and epilogue [see Rao, 19871, three of the 

3.8 The Seventh Five Year Pian Model: 1985-90 formed the prologue the system7 
providing inputs directly to the core model. These 

seventh plan used a model frame which was were: financial resources (providing projections 

an extension of the ones used both during the fifth of savings behaviour); exports (providing export 

as well as the sixth plan formulations, with projections on the basis of supply constraints and 

adaptations being carried out to incorporate the world demand); and demography (providing 
population projections, both rural as  well as three objectives of the seventh plan: food, work urban). and productivity. AS the basic model structure is Five of the sub-models formed the loop of the 

Ihe same a in two plans, we system, possessing an interactive feedback w i h  
here the areas where the was the core model. These were: agriculture (pro- 
modified in order to meet its desired objectives. viding the supply potential of the 

The comprised a 'Ore and ten sectors which was balanced with the demand for 
sub-models. The core model comprised: (1) a agricultUTal oulput emanating from the 1 0  
macroeconomic model, (2) an 10 model and (3) model); ind~stry (providing the material balances 
an investment model; while the individually available during the planning period to assess the 
classified sub-models were: (1) agriculture, (2) feasibility of targets stipulated by the 10 model); 
industry, (3) consumption, (4) investmenL, (5 )  consumption (providing forecasts of the demand 
financiaf resources. (6) exports, (7) imports, (8) for different goods and services which was fed 
demography, (9) employment and (10) Poverty. into the core model and corrected by changes in 

The core model was concerned with the model policy variables in case of demand- supply mis- 
structure and was presented in the form of a matches); investment (providing estimates of 
system of equations which estimated the inter- sectoral XCORs as well as projections of 
relationships between all the major plan variables investment by destination which, after being 
and the different policy ins ments of the converted into investment by sources through the 
government. On the other han h , the sub-models Use of acapital flow matrix, were dovetailed into 
dealt mostly with econometric estimation pro- the IO model to check their consistencies); and 
cedwa  which were adopted for determining (providing independent projections of 
various parameters or forecasts (to be used as certain categories of non-bulk imports on the 

basis of the availability of foreign exchange in the mode') either based On kch- which had to be consistent with ag8egate impom 
nology or observed behaviour. computed by the macroeconomic model and bulk 

It  i s  thus seen that the macroeconomic model is imports by the model). 
reinstated here and once again forms part of the ~ h ,  remaining two sub-models fomd ~e 
mre as in the fifth plan model. On the other hand, epilogue of the system which impl id  that their 
theconsum~~on* financialres0mces7 imports and solutions could be obtainedonly &er the are and 
employment models which were formerly com- the loop had been resolved. These were: 
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Employment (which estimated employment 
generation given output projections of the I 0  
model); and Poverty (which captured the income 
distribution process on the basis of the solution 
of the I 0  model as well as the consumption 
sub-model). 

The sub-models were constructed to go into the 
details of certain phenomena which were com- 
plementary to the core model. Even though there 
was greater detailing of the sub-models in this 
plan,essentially their structure remained the same 
vis-a-vis the earlier plan model because, by their 
very specification, they were supposed to incor- 
porate those factors which are technically 
important but which could not be integrated into 
the core model. 

3.8.2 The Core ~ o d e l  and the Solution Sequence 

The core model comprised a macroeconomic 
model, an 1 0  model of 115 sectors and an 
investment model. The macroeconomic model 
consisted of a number of national income and 
expenditure identities on the lines of the fifth plan 
model which, in combination with the I 0  model, 
determined investment in the terminal year 
endogenously. Further, given a target rate of 
growth as  well as base year estimates of GDP, 
savings and consumption in the public and private 
sectors, in conjunction with certain other exoge- 
nous variables, including sectoral ICORs and 
savings propensities as well as aggregate exports, 
the macroeconomic model determined the 
resources necessary for investment, the resources , 
available for investment and the necessary capital 
flows to correct imbalances, if any. 

In the light of earlier experiences, the seventh 
plan model recognized the problems involved in 
invoking complex solution sequences and, as a 
result, opted for a far simpler procedure. 

In the I 0  model, vectors were developed which 
corresponded to scalks in the macroeconomic 
model for government consumption, gross fixed 
investment and changes in stock. The private final 
consumption vector was obtained by making use 
of the consumption sub-model. Adding together 
the private final consumption vector, the export 

vector and the public consumption vector (the last 
two given exogenously) enabled the I 0  model to 
derive sectoral output, imports (originating) and 
value added profiles. 

Net indirect  tax^ rates in the base year were 
pro-rated to match indirect tax targets given by 
the macroeconomic model. The crucial link 
between the macroeconomic model and the I 0  
model was provided by the valueof total imports. 
The iterative process between these two blocks of 
the core model terminated when the value of 
investible resources in the terminal year con- 
verged to identical levels for both these models. 

Once convergence was obtained, the invest- 
ment model was used to derive investment 
requirements at broad aggregate sector levels and 
convert investment by destination into that by 
origin. In case of a mismatch between available 
resources and required resources for investment, 
the latter was adjusted by moderating the post- 
terminal growth rates. At the end of such an 
adjustment, investment by type of assets was 
obtained and this was fed back into the I 0  model 
for a re-run. The iterative process for the core 
model terminated only when both aggregate 
investment and the sum of its asset composition 
converged to identical levels. 

The seventh plan model did overcome one 
major deficiency of the sixth plan model as it 
decided to have a separate investment sub-model 
in view of the problems encountered while 
completely endogenizing investment. This 
greatly simplified the solution procedure as 
investment estimates, based upon this sub-model, 
helped provide the crucial consistency check on 
the system. 

The. seventh plan model also reformulated the 
poverty, sub-model by isolating all activities 
relating exclusively to poverty alleviation pro- 
grammes with a view of giving special treatment 
to the targeted low-income groups. It also 
introduced the notion of a 'basic needs' sub- 
model (which was a composite of the consump 
tion and employment sub-modeis and helped to 
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formalize the three objectives of the seventh plan: them for providing inputs to the core model, in 
food, work and productivity) with a view of terms of parameter estimates and forecasts of 
assessing the impact of plan expenditures on a set exogenous variables. Its basic flaw however was 
of socioeconomic indicators which were sup- that, rather than make any serious efforts toreduce 
posed to reflect the quality of life. ICORs, it defended their inexorable rise on 

The seventh plan model did address itself to the grounds that such phenomena werecommonplace 
concept of inflation adjustment of resource esti- occurrences as it reflected the interdependences 
mates in the financial resources sub-modcl. in the productiqn system, totally overlooking the 
Resource planning in all the earlier plans was in developmental experience of several LDCs who 
terms of constanl (base year) prices and was have succeeded in lowering their ICORs through 
grounded in the bclief that balancing the sources interactive planning. 
and uses of investible resources at constant prices 
during plan formulation would automatically 3.9 The Eighth Five Year Plan : 1992-97 
enslue their balance at current prices during plan 
implementation. This was based upon two Given the worsening economic scenario at the 
assumptions: (i) the price elasticity of govern- end of the seventh plan vis-a-vis the availability 
ment revenue and expenditure would be the same of foreign exchange and the burden of external 
over the plan; and (ii) the prices of broad debt, several corrective monetary and fiscal pol- 
categories of commodities would follow more- icy procedures were promulgated in order to 
or-less similar patterns. contain and overcome the crisis. The painful 

However, theactualexperienceof the 1970sand process of structural adjustment which followed 
1980s indicated that the price elasticity of gov- implied a period of uncertainty and as such it was 
emment expenditure exceeded that of govern- decided to declare a 'plan holiday' for the period 
ment revenue [see Jadhav, 19891. Moreom, it 1990-92, by which time the Indian economy had 
was seen that during the same period, the prices partially recovered, and thus the eighth plan is 
of capital goods rose much faster than those of now expected to cover the period 1992-97. While 
consumption goods. Consequently, the real size the technical note on the formulation of the eighth 
of planned investment was subject to an erosion plan model is not yet officially available, its 
during plan implementation, especially during executive summary, prepared by the Planning 
periods of high inflation. The seventh plan model Commission,appearedin theRBZBulletin of June 
did make an attempt to address this problem by 1993, and we present some of its macroeconomic 
examining alternate approaches forprotecting the dimensions. 
targeted plan size in the face of inflation. 

Although Gupta [I9891 states that recom- 3.9.1 Macroeconomic Dimensions 
mendations were made to net out any increase in 
input costs subsequent to a revision in Theeighth plan aims for an annual growth target 
administered prices while estimating the savings of 5.6 per cent for GDP. This is based on the 
of the public sector enterprises, there is no ref- assumption of a global ICOR of 4.1 and an 
erence to this in Planning Commission, Govern- average investment rate of 23.2 percent. On the 
ment of India 1986, A Technical Note on the other hand, the seventh plan achieved a higher 
Seventh Plan of India: 1985-90, leading us to average annual growth rate of 5.8 per cent with a 
believe that the gIan model, apart from merely lower investment rate of 22.7 per cent entirely 
stating the problem, made no attempt whatsoever because theICOR wasjust 3.9during thelastplan. 
to estimate inflation-adjusted resources. As steadily rising ICORs erode growth rates, the 

In conclusion, the most important facet of the eighth plan model must make every effon to 
seventh pkn model was that it incorporated contain, if notreverse, this uend. The investment 
econometric techniques extensively and used rate of 23.2 per cent is expected to be financed by 
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an average domestic savings rate of 21.6 per cent 
and an average foreign savings rate of 1.6 percent. 
'These projectioris represent an improvement in 
the savings rate and a decline in the current 
account deficit vis-a-vis the seventh plan. 

The projected savings rate is based on achieving 
a rather high marginal savings rate of 23.7 per 
cent over the eighth plan. As it is quite possible 
that the savings of the household sector, which is 
the prime determinant of the savings rate, could 
be adversely affected by the larger availability of 
consumer goods as a result of the current 'liber- 
alization' phase, the eighth plan model should 
implement appropriate fiscal policies that will 
prevent an erosion of the savings rate without, in 
any way, affecting the pace of the reforms [hat 

growth with reasonable price stability, a sus- 
tainable balance of payments and an acceptable 
burden of debt. In attempting to attain these rather 
conflicting targets, the following policies have 
been accorded priority in the eighth plan: (i) 
Policy regimes governing trade, technology and 
capital flows, (ii) Industrial deregulation and 
administered price policy, (iii) Financial sector 
reform and (iv) The stance of demand manage- 
ment as reflected in monetary and fiscal policies. 

With the implementation of these policies, the 
process of reforms has already begun and the 
technical approach to the eighth plan model will 
have to take up the very challenging task of 
ensuring that it sustains the pace of these reforms. 

have been initiated. 3.9.2 The ahsks Ahead 
Similarly, the projected current account deficit 

is  based on a rather tenuous premise that the Ever since the fourth plan, the ~ ~ d i ~ ~  planning 
percenQge of exports to GDP 'lmost fralnework has essentially revolved around im I 0  
from 5'2 per cent Over the plan 9.6 per model. Such models are express& in real terms 
cent over the eighth plan. As a reduction in this thus are more in a planning context 
deficit is absolutely imperative because of its in which a ,,rcal-minded" entity such as the 
favourable impact on foreign debt accumulation Ministry of Indusoy dominates (which had been 
and the debt service ratio, the eighth plan model, the case. in India until lately). However, if plan- unlike the earlier plan models, can no longer 
afford to treat exports as an exogenous variable. ning is dominated by a "money-minded" entity 

In order to achieve this quantum jump, exports such as the Ministry of Finance (which is  the case 

will have to be endogenized and treated as a target currently in India), the focus is  generally on 

variable and appropriate policy measures con- interest rates, budget deficits, money growth, 

ducive for such a ,take-off' would need to be inflation, and such like, which are not easily 

incorporated. handled by I 0  techniques. Thus, the eighth plan 
Given production patterns, which yield a global model must attempt to i n c o r ~ r a k  alternative 

employment elasticity of 0.47, the employment design structures, notably monometric 
potential is expected to grow at about 2.6 per cent supplemented by time series techniques, which 
per year implying, in absolute terms, a generation are capable of such phenomena. 
of about 43 million jobs over the eighth plan However, even if future models intend to focus 
period. In order to accommodate labour absorp- 0" financial planning and I 0  systems, which are 
tiori of this order of magnitude without adversely largely oriented towards real planning, are still 
affecting productivity, an optimal strategy of expected to play a role in the modelling process, 
industrialization as  well as choice of techniques by making demand-oriented forecasts of indus- 
would have to be clearly spelt out in the eighth trial ouqut levels and reconciling them with 
plan model. supply constraints as well as capita. and labour 

The development experience of the recent past availability, then the price theory implicit in an 
has indicated the importance of well-coordinated I 0  system has to be invoked: something which 
macroeconomic policies for achieving rapid has never been done before in the Indian context. 
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If Pi is the price of good i, and if the average 
wage rate and the user cost of capital are denoted, 
respectively, by w and r, then competitive beha- 
viour in sector i implies that: 

where a,, are the technical coefficients, and 1, and 
v, are the sector's labour-output and capital- 
output ratios, respectively. 

In terms of matrix notation, eq. (3.106) can be 
written as: 

which expresses goods prices in terms of factor 
prices. Given exogenous forecasts of the latter, it 
has been shown that the resulting forecasts of 
goods prices often track observed prices fairly 
well. This type of cost-push price forecast clearly 
can be used in the formation of monetary policy, 
as indeed it was, with considerable success in 
Chile during the 1960s [see Cauas, 19721. 

In practice, the price forecasts could also be 
used in conjunction with quantity projections to 
say something about govemment revenues, tax 
receipts and so on, and although this has very 
rarely been done in practice, the future success of 
Indian planning depends entirely upon such a 
modification. 

3.10 Economic Problems, Development Strutegy 
and Policy Choice 

As mentioned earlier, planning models should 
be designed to fit the overall development strat- 
egy of a country as well as its principal economic 
concerns. Strategy, in this context, refers to a 
chosen development path, which would vary 
greatly amongst countries depending upon their 
economic problems and which would, in turn, 
determine the choice of macroeconomic policy. 

The earlier Indian development strategy 
focused attention on increasing savings and 
investment which were regarded as the major 
constraints on economic growth. In this context, 
the policy constellation attempted to determine 

resource allocation with respect to investment, 
bank credit, foreign exchange, amongst others, in 
the priority sectors earmarked by the planning 
process with the objective of achieving growth 
with equity. Moreover, price controls in  many 
industries were at the f i  level, the attempt being 
to relate prices to the allocation regime. The 
government was considered to be the main engine 
of growth and the public sector was expected to 
generate sufficient investible surplus for ensuring 
rapid economic growth. The emphasis on import 
substitution coupled to the ubiquitous controls on 
foreign exchange, foreign investment and foreign 
technology, implied that the underlying theme of 
the development strategy was essentially: 
"growth with equity and self-reliance". 

Such a development strategy, which was dic- 
tated by perceived economic problems, implied 
that all Indian plan models were geared to 
working out the narrow policy choices specific to 
the areas of concern, unfortunately neglecting in 
the process the broader implications of these 
options over the long run. 

This over-emphasis on "real" planning led to the 
neglect of "monetary" planning and, as a result, a 
series of 'soft' policy choices were exercised with 
respect to large fiscal and tradedeficits, high rates 
of monetary expansion, low interest rates and 
pegged exchange rates. Inevitably, the Indian 
economy. went into a tail-spin in the early 1990s 
with a rising inflation rate, mounting external debt 
and a foreign eghange crisis. 

Underlying the overall crisis were two implicit 
facts [see Dandekar, 19931: first, in the absence 
of domestic and foreign competition, industry, 
both in the public and private sector, grew in an 
environment conspicuous by an almost total lack 
of cost and quality consciousness. Second, the 
cost of physical and social services provided at 
public cost were not recoverable from the bene- 
ficiaries even when they were clearly identifiable. 

The new development strategy addresses itself 
to solving these new issues, without losing track 
of the old ones. controls in the fields of industry 
and trade have been liberalized with the objective 
of allocating resources through a market rnecha- 
nism with sufficient govemment intervention 
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being envisaged to ease the painful trdnsition 
process, particularly as far as employment gen- 
eration is concerned. Increasingly larger 
resources will now be available to the private 
sector through the process of lower government 
expenditures, lower statutory liquidity require- 
ments on financial institutions and with the faster 
development of the money and capital markcts. 
Outward looking policies are now being adopted 
with a gradual reduction in tarilfs and relaxation 
of exchange controls and foreign investment is 
being made more attractive than ever before [see 
Alagh et al, 19931. 

The implementation of such a strategy would 
involve economic policies that include, amongst 
others, limited budget deficits, realistic interest 
rates and intersectoral consistency. As far as the 
first one isconcemed, it isdifficult to say whether 
the ensuing changes in the national savings rate 
(brought about by extending the concept of the 
two-gap model into its associated three-gap ver- 
sion) will be reflected primarily in investment 
levels or in the external balance. This is a policy 
issueofvery great practical relevance because the 
results of Feldstein and Horioka [I9821 suggest 
that cutting the budget deficit will only raise 
investment in the short run with very little impact 
on the external front. However the Feldstein- 
Horioka findings, which are still being 
researched, need not be taken seriously [see Rao, 
19931 as, to date, the literature has not provided 
a convincing explanation of this apparent 
empirical regularity. 

As the earlier factor price ratio did not reflect 
the true factor endowment in the country, the 
resulting high wages and low interest rates 
implied the use of capital intensive techniques 
resulting in rising ICORs and large unemploy- 
ment. This would need to be corrected by setting 
more realistic interest rates. 

Intersectoral consistency, which hitherto 
involved only the real sector of the economy, will 
now need to be widened to include the real, 
monetary, government, banking and extemal 
sectors as well. In this context, some of the issues 

discussed by Rangarajan [I9931 with respect to 
the autonomy of central banks will need to be 
seriously considered as the argument, which 
strengthens the consistency postulate, rests on the 
premise that monetary stability is essential for 
macroeconomic stability. 

In any case, extemal sector issues can no longer 
be considered separate from either macroeco- 
nomic policy or sectoral investment decisions as 
they,have been hitherto. The entire trade regime 
will need to be reformed [see Singh, 19901 by 
examining a wide variety of assumptions with 
regard to the competitiveness of imports and 
exports, the costs and constraints associated with 
foreign borrowing, tariff policies, amongst oth- 
ers. In this context, various foreign trade issues 
such as comparative advantage calculations, 
impact multipliers for foreign assistance and 
effective protection rates will need to be evalu- 
ated. 

Although problems relating unemployment and 
underemployment to labour skill creation have 
become increasingly important in the Indian 
context in recent years, they have not yet been 
systematically evaluated in any planning model. 
Some of the more important aspects that need to 
be discussed are sectoral employment projec- 
tions, educational and manpower planning, sur- 
plus labour and bottlenecks in skilled labour 
markets. 

In contrast to these specific problem areas, there 
are several important general issues in planning 
which are only of late being introduced into 
models. These largely deal with the pursuit of 
multiple social and economic objectives, the 
construction of various objective functions (or 
"social welfare functions" as they are usually 
called) based on economic theory, and the design 
of nonlinear systems developed by mathemat- 
icians. Largely untested in the specification and 
construction of economy-wide planning models, 
these techniques, some of which will be reviewed 
shortly, show considerable promiseas futuretools 
for investigating a wide range of macroeconomic 
problems. 
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4 .  Alternative Designs: Optimizing Systems 
4.1 Dynamic Input-output Models 

All the I 0  models discussed above have been 
essentially static in the sense that they are capable 
of making only one- period-ahead forecasts by 
considering only the demand-creating effects of 
investment. However, in many cases, it is useful 
to accumulate sectoral investment into capital 
stocks and take into account the capacity limits 
these place on production. This can be done 
formally through the dynamic Leontief model 
which was partially applied in the Indian context 
during the sixth plan. 

This model incorporates an accelerator-type 
investment theory in which current demands for 
investment goods depend on future expected 
growth of output, i.e., 

where B is the product matrix Hk, J is investment 
demands by origin, H is a distribution matrix for 
investment demands and k is a vector of incre- 
mental capital-output ratios written along the 
principal diagonal of an otherwise null matrix. 

This formulation permits explicit inclusion of 
capital accumulation in the forecasting exercise 
although it needs to be recognised that the mauix 
H and vector k are often of dubious quality. By 
combining eqs. (3.60) and (4.1), the dynamic 
Leontief system can be expressed as: 

where F is now to be interpreted as a vector of 
final demand totals by origin, excluding (incl- 
uding) investment (imports).' 

This equation defines a forward recurrence 
relationship for X(t) if the matrix B could be 
inverted, However, because 33 has many zero 
rows cakesponding to non-capital g o d s  pro- 
ducing sectors, often this inversion cannot, be 
done and one must work with a reduced system 
of equations in which only "state" (stock) vari- 
ables corresponding to outputs of the capital 
goods sectors evolve over time [see Kendrick, 

19721. If we assume, however, that B is  of full 
rank, this would imply that eq. (4.2) can be written 
in the following difference equation form: 

X (I+ 1) = [I + B-' (I-A)] X(t) - W' F (I), 
X(O)=R, t=O,1,2 ,... (4.3) 

whose general solution for a n y  given time period 
takes the form: 

X(t) = [ I t  B'@ - A)]' X+ ~ ' ( t )  (4.4) 

where the first term on the right is the complete 
solution of the "homogeneous" equation for a 
Leontief system in which all output surplus over 
input requirements is reinvested, i.e., in eq. (4.3) 
the exogenous term F(t) is set equal to zero, and 
XX(t) is a particular solution of eq. (4.3) based on 
a given final demand. 

The behaviour of the solution to this homoge- 
neous equation hinges on the magnitudes of the 
characteristic values af the matrix [I+B-'(I-A)]. 
One of these will correspond toa balanced growth 
path for the system along which elements of the 
vector X(t) stay in fixed proportions to each other 
and grow at equal constant rates. Whether output 
levels will converge to balanced growth from 
arbitrary initial conditions depends on the other 
characteristic values; if any correspond to growth 
rates exceeding that of the balanced growth 
characteristic value, the system will diverge and 
generate negaGve sectoral output levels. 

Theoretically, it is impossible to state when this 
will occur. With "realistic" matrices, it appears 
that the unbalanced growth characteristic values 
predominate and even when they do not, the rate 
of balanced growth will often be itnprobably high 
(Essentially this i s  because the model of eq. (4.3) 
without final demands F(t) resembles a Hanod- 
Dornar model in which the savings rate equals 
one). Because such growth would dominate the 
solution, eq. (4.4), of the nonhomogeneous 
equation even when a "reasonable" growth of 
exogenous final demand is built into the particular 
solution, X*(t), forecasting output increases from 
arbitrary initial conditions on the basis of eq. (4.3) 
isnotpossible. This isreferred to as the instability 
problem of the Leontief dynamic model [see 
Chakravarty ,19691. 
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This often constitutes a sound reason against 
extending the static I 0  model into a dynamic 
framework. The dynamic model is most inter- 
esting only when there is a significant capital 
goods industry in the country and planners from 
small, capital goods importing countries are best 
advised not to take the dynamic Leontief model 
too selt.iously since it is somewhat irrelevant to 
their problems [Taylor, 19771. None the less, 
when there is a significant national production 
capacity for capital goods and high investment 
rates are anticipated or planned, as in India, a 

In order to examine the nature of the 
instability problem for the dynamic I 0  model 
specified above, we re-write eq. (4.2) as follows 
by dropping the time index and introducing 
the forward difference operator 6 defined as 
SX(t) = X(t+l)-X(t). This yields: 

prima facie caseexists for treating investment as If the growth rate the ib commodity is 
an endogenous variable via the dynamic Leontief = gxil)(i, then we have, at an aggregative 
model. Such a treatment would automatically level, = 6X/X, which implies that 
endogenize the growth rate, thereby pre-empting 
any arguments regarding its choice: a fact ofvitd sx = g x  (4.6) 
importance as the selection of a "desired" growth 
rate for the Indian economy has very rarely been where g is a diagonal matrix with the gi's being 
motivated on purely economic considerations. elements of its principal diagonal. Substituting 
We shall numerically illuswie all the proposi- e9. (4.6) into eq. (4.5) yields: 
tions stated above with the help of a simple (3 x 
3) dynamic input-output model for the Indian [ I - A - B g ] X = F  (4.7) 
economy. As far as  theinter-industry transactions or: x = [I-A-B~].' F = [I - g ~ ( ~ - ~ ) . ' ] - '  (I-A)-' F (4.8) 
matrix is concerned, we use the table constructed 
by Manne and Rudra [I9651 which was &erred For eq. (4.8) to be economically meaningful, X 

to in Section 3.5. should be non-negative for every non-negative F. 

Therefore the A matrix is given by: This can be ensured only if the matrix [I - gB(I - 
A)"]-' is non-negative, i.e., i f  

0.325 0.002 0.028 
A =  [o.o03 0.2. 0 . 0 2 4 1  1 ~ ( 1 -  A)-' I< 1 (4.9) 

0.041 0.017 0.212 
As both (I-A)" and B arenon-negative matrices, 

~(1-A)-' is also non-ne ative. If eq. (4.9) holds Q As far as the B matrix was concerned, we used good, then [I-~B(I-A).']' can be expanded into an 
the (28 x 28) capital coefficients matrix con- infinite series as follows: 
structed by Mathur et a1 [I9671 and aggregated it 
into a (3 x 3) matrix in a manner which would I + g ~ ( ~ - ~ ) - 1 + g 2 ~ 2 0 - ~ ) - 2 +  .. . t g k ~ k ( ~ - ~ ) k  (4.10) 

render the resulting B matrix compatible with the As becomes incRasingly larger, Bk(l-~p will A matrix provided above. It needs to be clearly 
noted that the aggregation was carried out using approximate pk, where fl is the greatest eigen 

certain simplifying assumptions with regard to value of the matrix B(I-A)-'. Therefore, the series 

the manner in which the 28 sectors considered by in eq. (4.10) will be convergent only if gi c lip. 
Mathur et al ought to be distributed amongst the This gives anu~~erlimittotheexogenousl~ given 
3 sectors considered by Marine and Rudta and rate of growth that can be planned for any mrrent 
therefore the results are to be considered from the 'quirement vector- 
viewpoint of an illustrative, rather than a defini- In the limit, when gi = lip, F must be zero so  
tive, nature. that X might have a finite value. This implies that 

The estimated B matrix was given as: eq. (4.8) reduces to: 
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As p is the greatest eigen value of the matrix 
B(1-A)-', eq. (4.1 1) will be satisfied if and only if 
X is proportional to the corresponding eigen 
vector which will be non-negative by virtue of the 
Frobenius theorem which states that a non- 
negative matrix will have a dominant real positive 
eigen value which will be the only eigen value 
with a corresponding non-negative eigen vector. 

The above results are confirmed by the calcu- 
lation of the eigen values and eigen vectors of 
B(1-A)-'. They are: 

Eigen value: 1.6566 0.0147 -0.8867 

Corresponding 0.6161 0.1563 -0.7293 
eigen vector: 0.6332 1.3784 0.7419 

0.7868 -0.6554 0.6870 

We are interested only in the dominant eigen 
value which has a non-negative eigen vector (p = 
1,6566) since it is the inverse of this root which 
places the upper bound on the economy's growth 
rate. The result implies that the maximal growth 
rate for the Indian economy in 1960 was 0.6036 
(= 111.6566) or 60.36 per cent! 

As mentioned earlier, this rate of balanced 
growth will often be improbably high because the 
Leontief model without final demands, i.e., F = 
0,resembles aHarrod-Domar model in which the 
savings rate equals one. In this context, we note 
that with a savings rate of 9.3 per cent, as was the 
case in 1960-61, the optimal growth rate that 
Indian planners could have aimed for is about 5.6 
per cent (= 0.093 x 60.36) which is a very 
reasonable estimate. It is in this manner that 
dynamic I 0  models help to endogenize target 
growth rates of output. I 

Our numerical example so far has centred on 
the eigen values of the matrix B(1-A)-'. We now 
turn our attention to the eigen values of the matrix 
[I + B-'(I-A)] . As mentioned before, one of these 
will correspond to a balanced growth path for the 
system along which elements of the vector X stay 
in fixed proportions to each other and grow at  
equal constant rates. This implies that, if we use 
the A and B matrices referred to above, one of the 
eigen values will be 1.6036 (which represents a 

growth rate of 60.36 per cent) with a corre- 
sponding non-negative eigen vector. 

Whether output levels will converge to 
balanced growth will then depend on the other 
eigen values; if any correspond to growth rates 
exceeding that of the balanced growth charac- 
teristic value, the system will diverge and gen- 
erate negative sectoral output levels which is the 
essence of the instability problem. 

The above results are confirmed by the calcu- 
lation of the eigen values and eigen vectors of 
[I + B-'(I-A)~ . They are: 

Eigen value: 68.8858 1.6036 -0.1278 

Corresponding 0.1096 0.6094 -0.6064 
eigcn vector: 0.9839 0.5132 0.5650 

-0.4401 0.6578 0.5120 

It is thus seen that one of the eigen values does 
correspond to the balanced growth path for the 
system with a corresponding non-negative eigen 
vector. However, there is an eigen value which is 
larger than the balanced growth eigen value. As 
the behaviour of eq. (4.4) will ultimately be 
dominated by its largest eigen value, the results 
indicate that our dynamic model is unstable. 

It needs to be noted that the sixth plan did make 
a significant, if short-lived, change in modelling 
methodology by switching over to a dynamic 10 
system. Based upon the works of Mathur et a1 
119671, Koti [1967], amongst others, it used a B 
matrix which was compatible with the 89-sector 
A matrix used for the plan. However, because the 
disaggregated B matrix had many zero rows 
corresponding to non-capital goods producing 
sectors, the matrix was singular. In order to 
overcome this problem, work in estimating a 
composite flow and capital coefficients matrix is 
currently in progress [see Prasad, et al, 1992~1 
and, if successful, future plan models might be 
able to specitjr dynamic I 0  models which pre- 
empt the instability problem altogether. 

4.2 Linear Programming Models: Static and 
Dynamic 

A natural complement to the I0 production 
specification is optimisation of some welfare 
function to select the "best" pattern of final 
demand and resource allocation from the many 
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that are possible. Since I 0  technological 
assumptions are all of a constant coefficients 
(linear) type, linear programming (LP) is the most 
appropriate computational means for doing this. 
Since LP can do everything that I 0  can, and quite 
a bit more, Indian planners have often relied upon 
this technique to semi-officially supplement I 0  
projections although, as yet, there is no official 
plan model specifically constructed around an LP 
framework. 

There are two great advantages of applying LP 
optimisation techniques in planning. The first is 
that this programming method provides an effi- 
cient and systematic exploration of the frontiers 
of the choice set of an economy (as delimited by 
I 0  and other constraints), as long as it can be 
described in terms of linear (in)equalities. The LP 
simplex algorithm is an effective means to get to 
the boundaries of this set which I 0  models cannot 
do. 

Besides providing a useful means to consider 
trade-offs implicit in the I 0  system, LP may also 
be used for decentralised planning (a concept 
towards which the Indian economy is being 
irrevocably committed) since solution of the 
model provides a set of dual or shadow prices with 
a Walrasian interpretation. This implies that an 
LP model has the ability to simulate a general 
equilibrium or competitive resource allocation, 
complete with the prices from the dual solution. 
While this interpretation cannot always be 
maintained in a strict sense, the shadow prices 
from an LP model still have a useful "broad- 
spectrum" economic meaning. 

A variety of LP model specifications have been 
madein the literatureand all of them have focused , 
on the problem of making medium-term forecasts 
for the economy [see Manne, 19741. The ensuing 
results have also indicated that parameuic vari- 
ations of the solution can provide details on the 
slope and curvature of the choice frontier, which 
can have useful policy implications. For example, 
LP models can reveal how much growth can be 
expected\from additional foreign aid or, in a 
similar vein, if the shadow cost of rapid devel- 
opment of a lagging region is high, it can indicate 
that such a goal will probably be difficult to 
achieve in the real economy. These and olher 
benefits of LP make it one of the most acceptable 

planning techniques by any standards. 
The first static LP model constructed for the 

Indianeconomy was by Sandee [19601. The time 
horizon (1960-70) of the mode1 was aimed at 
covering the periods of the third and fourth 
five-yearplans. It was constructed by using an I 0  
matrix of the Indian economy and was based on 
the requirement to maximise the change in the 
levels of consumption between the terminal and 
the initial years, whefe the terminal year invest- 
ment was determined by a so-called stock-flow 
conversion factor. Despite its importance as the 
first LP model for the Indian economy satisfying 
the basic requirements of a plan model, the 
underlying assumptions like zero gestation lag, 
constant capital-output ratios in all the sectors of 
the economy and a weak data base rendered the 
model ineffective. Moreover, the limitation of 
this static modelling technique, also used by 
Weisskopf [1967], was that i t  did not tell us 
anything regarding the transition path from his- 
torically given initial conditions to the desired 
terminal solution. 

In order to overcome this, the intertemporal LP 
procedures developed by Chakravarty and 
Lefeber [I9661 and Eckaus and Parikh [1967], 
jointly referred to as the CELP model, used a 
linear optimisation model over time subject to 
satisfying boundary conditions that sustain 
indefinite post-terminal consumption growth at 
stipulated rates subject to meeting an upper bound 
restrictionon the post-terminalgrowth rate. These 
models, along with the one constructed later on 
by Manne and Weisskopf [1970], illustrated 
alternative aspects of the problems of Indian 
planning and indicated that there were no simple 
solutions, such as "heavy industry" or "high 
investment" a la Mahalanobis, that necessarily 
lead to optimal programmes. 

These dynamic models can be basically con- 
ceptualised as static programming models which 
repeat themselves over time. Successive periods 
are linked together through capital accumulation 
equations. In linear models, these usually take the 
accelerator form discussed in Section 4.1; in 
nonlinear optimal growth models, the accelerator 
is somewhat relaxed by the possibility of 
within-period capital-labour substitution, but 
next period's capital stock is still the sum of this 
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period's capital stock and net investment. These suffcred from the above deficiency in as much as 
simple hypotheses impose a distinctive time the time path of consumplion, if left uncon- 
structure on the solutions of dynamic LP models strained, displayed a flip-flop behaviour: a lim- 
which proves useful in designing solution alg0- ikition which could have been avoided if the 
rithms. dccomposilion algorithm of LP had been used. 

In order to obtain important insights into the late, LP models, some of them using the 
working of such intertcmporal planning models, decomposition principle of Dantzig [1961], have 
as well as their associated limitations, the fol- 
lowing one-dimensional maximisation problem bccn constructed for the Indian economy in order 
is considered Iscc Chakravarly, 19691. The to reconcile conflicting macroeconomic and 
objective is to maximisc discounted sum of microeconomic objectives at multiple levels of 
consumption ovcr T years given by: decision making. The macroeconomic studies 

[see Prasad, et a1 1990, 19921, based on an 
T 

Maxlmi7e: C C(t)/(l +T)' 
(4.12) integrated LP and dynamic I 0  modelling 

, = I  approaches, have broadly indicated that a planned 
five per cent rate of growth for the Indian econ- 

(where 't is the ralc of  timc prcfcrcnce) subjcct to: omy, largely unfulfilled due to low productivity, 

(4.13) 
restrictive government policies and uncertain 

C(t) + I(t) = bK(t), t=1, .... T. 
~ ( t t ~ )  = ~ ( t )  t I($ (4.14) foreign exchange earnings, can be achieved by 
K = c )  K ( I )  = K (4.15) holding inventories (including buffer stocks) 

more optimally (thereby reducing ICORs) as well 
Eq. (4.13) States that ~ 0 I l ~ ~ m p t i 0 n  PIUS invest- as by reducing the intersectora] imbalances in 

merit Output which is produced by a fixed production; while the microeconomicstudies [see 
production function. Eq. (4.14) is Prasad, el a1 1992b, 19931, based on goal pro- 

merely definitional while eq. (4.1 5) provides the grmming and the decomposition have 
condition on tcrminal capital stock that would optimal educational and manpower 
ensure a growth of planning swategy to be in order to avoid 
per cent per annum. 

Eq. (4.15)ensures that terminal investment will a serious mismatch between fields of speciali- 
sation and the employment opportunities that are be 

to rC(T'(b-r) and l(T/C'T) = ri(b-r)' likely to arise as a result of the current structural Thus, eq. (4.15) constrains I(T) but lcavcs C(T) 
free. The value of C(T) will be dctcrmined by the reforms. 
optimising mechanism together with C(t), In most dynamic LP models, to  keep the prob- 
t=1,2, ...., T-1. If [1/(1+~)']=1, then we could say lem manageable, it i s  necessary to impose strict 
thatC(1)=C(2)=.,.,=c(~- 1)=0 and ~ ( p  would be limits on the number of sectors and time periods. 
maximised subject tosatisfying thecondition that dynamic LP exercises involve about a 
I(T3/C(T)=r/(br), provided that b > 0. -l-hus, we dozen Sectors and, at most, five or  six periods 
get an extreme corner solution. Suppose that (artificially elongated to encornpas several Years 
l/(l+z) < 1. Then the above result would hold each). This degree of aggregation has often 
whenever z < b. The opposite would be m e  vitiated practical planning because highly 
whenever .s > b. Thus, in any event, the above aggregated sectonl forecasts do  not provide a 
linear model woyld push us to a comer unless we good basis for planning and compressing two or 
were in the singular situation where b = 2. three years in one time period implies that the 

All the CELP-type multisectoral models, which model overlooks short-term changes. These 
in certain intertemporal respects behave similarly limitations of dynamic LP models have vitiated 
to the one-dimensional model just discussed, their usefulness. 
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4.3 Dynamic Optimizing Models: Optimal 
Control Theory 

As a result, many Indian academicians have 
switched over to optimal control models which 
have largely circumvented most of the above 
drawbacks [see Nachane, 1986, Rao, 19911. 
Essentially an optimal control problem consists 
of: (i) A set of difference (or differential) equa- 
tions that represents the system; (ii) A set of 
constraints (including boundary conditions) on 
the variables of the system; and (iii) A cost 
functional which is to be minimised. The optimal 
control model set up below is in terms of discrete 
time but can easily be generalised to continuous 
time. 

Assume a discrete dynamical linear systein 
described by: 

where x(t) andu(t) are the stateand control vectors 
at time t; and A and B are appropriatcly dimen- 
sioned matrices. Given an initial state x(O)=E and 
the terminal time N, the problem is to determine 
the control sequence { u*(t), t=O,1 ,...,N- 1 ) and the 
corresponding state sequence { x*(t), t=1,2, ..., N) , 
such that: 

(where R is a vector-valued function indicating 
the constraint set and S is a target subspace) and 
the cost functional given by: 

is  minimised at u*(t) and x*(t) from amongst all 
u(t) and x(t) satisfying eqs, (4.17)-(4.20). The 
sequence u*(t) is called the 'optimal control' and 
x*(t) is called the 'optimal trajectory'. 

The transliteration of the generalised control 
formulation provided above into an optimisation 
problem in development planning is quite 
straightforward. The control system is repre- 
sented by the state-space formulation of a plan- 
ning model. A set of constraints on the variables 
might be postulated; for example, consumption 
levels might not be allowcd to drop below a 

certain floor. The boundary conditions are the 
initial vrdues of the v~ii lbles  and pcrhaps desired 
values for some of these variables, say, capital 
stock, at some terminal time. Finally, the cost 
functional is based on the assumption that the 
objectives of planning are to force certain target 
variables, such as consumption or GNP, to follow 
pre-specified 'ideal' paths as closely as possible 
throughout a given period. 

Consider the following control formulation of 
a planning model where the objective is to max- 
imise some welfare function based on consump- 
tion. In the discrete case with, say, n sectors (i.e., 
i=1,2, ..., n), we use the discounted criterion 
function: 

where z is the discount rate, and it is assumed that 
the terminal level of sectoral capital stock, Ki(t), 
also enters the maximand. 

Capital (K) and labour (L) generate output (X) 
as follows: 

xi@) = xi[Y(t), Li(t), tl (4.23) 

where time (t) is used as a proxy for technical 
progress. 

Capital accumulation is not set equal to 
investment (I) but rather a declining function of 
it, in order to capture the absorptive capacity 
phenomenon. Using the accelerator approach, see 
eq. (4.1), this yields: 

whcre 6 represents the forward difference oper- 
ator. 

Material balances are similar to the dynamic I0 
model, eq. (4.2)' from which we obtain: 

Total discounted "surplus" in the economy is 
given by: 

whcre Q:(t) is a vector of valuations assigned to 
increases in capital stocks, Ki(t). When applied in 
suchanoptimalcontrol framework, the maximum 
principle of Pontryagin (1962) states the neces- 
sary conditions for eq. (4.22) to be maximised 
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subject to the constraints, eqs. (4.23)-(4.25). Karnik [1990, 19911 who modelled the energy 
These are: sector and showed that reduction in budget defi- 
(i) The surplus H(t), usually called the Hamilto- cits cannot be achieved by increasing adminis- 
nian, should be maximised at each point in time tered energy prices; Pclhe and Karnik [1992] who 
with respect to the technological restrictions, eqs. suggested an optimal policy mix which would 
(4.23)-(4.25). This will determine all flow vari- maximise govcrnmcnt revenue subject to mini- 
abies, including investment. ma1 inflation; Singh [I9931 who examined the 
(ii) Capital stocks are determined by eq. (4.24), feedback between budget deficits, money supply 
running forward in time from initial conditions: and prices to determine the critical size of the 
Y(0) = Ki. deficit beyond which an inflationary spiral could 

The computational advantages of optimal be uiggcrcd amongst others. 
control models are numerous. In particular, the At a more problcm-specific level, 
state space approach allows a tremendous flexi- macroeconomic issues have been analysed forthe 
bility as far as disaggregation into sectors and time Indian economy assuming (i) uncertainty* 

periods are concerned. However, any attempt to used feedback 

solve a genera] stochastic control problem that 'heory to determine an savings rate as 
tries to include all aspects of the random nature lhe between and future 
of the economic system is to attempt the impos- consumption; Pethe and Pelhe [I9901 who dis- 
sible. m i s  does not imply that uncertainty is to cussed specific control theoretic issues within the 
be ignored because uncertainty is a pervasive COnleXL of modelling S O C ~ O ~ X O ~ O ~ ~ C  SySt~mS; 
characteristic of invariably all dynamic economic Ra0 [ 19901 who showed that even a moderate 
problems. time lag in the processing of information can 

The following types of uncertainty can be convert a stable control System into an unstable 
analysed within the LQD (linear-quadratic- one; Kamik [I9921 who proved that changes in 
deterministic) framework of the optimal control public sector pricing could be destabilizing; 
problem set up above: (i) Additive errors in the Singh [I9921 who evaluated the performance of 
system equations, (ii) Parameters which are alternative feedback rules in order to determine 
constant but unknown, (iii) Parameters which are the most suitable one for conuolling money 
time-varying and (iv) Measurement errors. supply; amongst others. 

Type (i) uncertainty assumes that the only Type (ii) uncertainty assumes that the system 
random processes are the additive emor terms coefficients are stochastic. This type of multi- 
associated with each behavioural equation. The plicative uncertainty involves the use of numer- 
study by Rao [1979] which dealt with this type of ical methods for solving the problem. One such 
uncertainty was the f is t  one to apply control method used by Rao El9791 was sensitivity 
theory in order to derive optimal strategies for the analysis in which optimal policies were recom- 
Indian economy. The results, using the maximum puted after shocking parameters around their 
principle, indicated that the'extent of constraints means. As the resulting optimal policies did lie 
placed on the economy pre-empted a simulta- within a preset tolerance band around their orig- 
nmus realisation of all the targets suggested by inal trajectories, it was inferred that the model was 
the sixth plan. The study was extended by Rao 'robust'. More rigorous definitions of robustness 
[I9841 in order to ciitically evaluate the consis- were provided by Pethe [1986,1987,1988] who 
tency approach of the Indian planning framework. constructed alternative model variants and was 

Since then, seve~al important studies have able to differentiate,on the basisof welfare losses, 
appeared. Most of them have assumed type (i) betweena robust modeland arobust strategy. Rao 
uncertainty and addressed themselves to [I9931 was able to provide an alternative 
macroeconomic issues. These include Fernandes approach to designing robust systems which, by 
[1988,19901 who, by establishing the Mundellian incorporating deadbeat control within a PID 
hypothesis about instrument-target pairing, was (proportional- integral-derivative) system, was 
able to extract optimal policy response functions; able to eliminate target offset. 
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In type (iii) uncertainty, the solution of the 
optimal control problem is considerably com- 
plicated because of the time- varying nature of the 
state transition equation. While not much work 
has been done on estimating time-varying control 
systems for the Indian economy, the study by 
Nachane El9901 which uses the Byme-Burke 
trajectory sensitivity method in order to estimate 
time-varying parameters seems to hold consid- 
erable promise as the method directly incorpo- 
rates robustness considerations in the objective 
function of the control formulation. 

Type (iv) uncertainty is appropriate for eco- 
nomic problems in which the state can only be 
measured through noisy measurement processes. 
This implies that the system equation, eq. (4.16), 
needs to be coupled to an observation equation 
given by: 

where z(t) is the observation vector at time t; and 
e(t) is a white noise process. For such stochastic 
control systems, an optimal state reconstruction 
is possible using the Kalman filter. 
Rao [1985,1987] and Pethe 119861 were the first 
to construct large-scale nonlinear macroecono- 
metric control systems of the Indian economy 
incorporating the Kalman filter which was used 
along with the maximum principle to determine 
optimal policies in the presence of random shocks 
and observation errors. 

Ata more specific leve1,Rao [l992,1992a] used 
the Kalman .filter to show that using 'quick 
estimates' of macroeconomic aggregates which 
have a high noise-to-signal ratio could lead to 
over-predicting growth rates and that this could 
be avoided by deriving steady-state Kalman gains 
which could yield final estimates of variables 
from their corresponding quick estimates. 

It is however possible to simultaneously tackle 
type (ii) and type (iii) uncertainty using the 
concept of active learning in which the control 
variables are chosen on the basis of their effects 
on the system as well as on parameter estimation. 
It is for this reason that this control scheme is 
referred to as dual control. Pethe [1992, 19931 
applied dual control within a model of the Indian 
economy and showed that, in the presence of 

several uncertain parameters along with mea- 
surement error, dual control (closed loop feed- 
back) was distinctly superior to both sequential 
certainty equivalcnce as well as open loop 
feedback. 

Although these studies have succeeded in 
unravelling several interesting features of the 
Indian economy, we have to realise, especially in 
the current dekentralisation phase, that it will be 
necessary to incorporate hierarchical multi-level 
features into the problem if control methods are 
ever to gain acceptance. The resulting task of 
coordinating such systems could be an extremely 
complex one especially in the presence of con- 
flicting objectives. While various coordination 
principles have been proposed in the literature on 
hierarchical control, Nachane [1984] has shown 
that the Interaction Prediction Principle and the 
Internation Balance Principle could be the most 
appropriate for theIndian economy. Optimisation 
methods for multilevel systems based on these 
two principles generally assume LQG (linear- 
quadratic-gaussian) systems i n  view of their 
empirical tractability although many of the results 
generalise to nonlinear dynamic systems as well. 
However, much more needs to hedonein this area 
before we can oblain a sound theoretical under- 
pinning of how hierarchical multi-level control 
systems operate under Indian conditions. 

Itis interesting tonote that in 1976, theFinancia1 
Secretary to the Treasury of the U.K., by com- 
mand of Her Majesty, created a "Committee on 
Policy Optimisation" which was chaired by 
Professor Richard Ball, whose terms of reference 
were: 

"To consider the present state of development 
of optimal control techniques as applied to 
macroeconomic policy. To make recom- 
mendations concerning the value of applying 
these techniques within Her Majesty's 
Treasury". 

The Committee, which obtained evidence from 
some of the most eminent specialists in the areas 
of economic forecasting, modelling, policy for- 
mulation and control theory, submitted its report 
in 1978. The findings indicated that [see Ball, 
19781: 
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"The application of optimal control tech- 
niques to economic problems presupposes 
that it is possible to construct and operate a 
plausible mathematical model of the econ- 
omy. There is a primafacie case for applying 
optimal control to such a model of the 
economy, based on the analogy bctween the 
structures of certain economic and physical 
problems. ... Thus, in formulating policy, one 
might hope to construct an ideal compromise 
between competing objectives, the 'optimum 
path' b d  its associated 'optimal policies'. 
This is one of the most important advantages 
of considering macroeconomic policy- 
making within an optimal control frame- 
work,  

As the essence of the optimal, as opposed to the 
automatic, control problem, is that one does not 
know what exactly one would like to happen; and 
since economic analysis is concerned mostly with 
the exercise of choice, given constraints, the 
possibility of transferring optimal choice tech- 
nology from physical to economic systems via 
control theory seems appealing provided one can 
construct a plausible model of the economy. It is 
with this caveat in rnind that we shall now discuss 
the efforts made towards constructing alternative 
plausible models of the Indian economy. 

5. Alternative Designs: Non-optimizing Systerrrs 

5.1 Macroeconometric Systems 

While optimisation can be interpreted as a 
device for either using up the excess degrees of 
freedom in a model specification or for exploring 
the choice set of the economp, non-optimising 
systems are those which come up with additional 
conditions to make the solution of a planning 
model determinate. 

A non-optimising economic system may be 
defined as a set of n mathematical relationships 
linking together (n + m) economic variables; n of 
which are classified as endogenous and m as 
exogenous. Such economic systems can be 
divided into: (i) macro systems where the set of 
variables relate to the economy as a whole, and 
(ii) micro systems where the set of variables relate 
t o  individual economic agents, e.g., households, 

firms. 
Macro systems can be sub-divided into: (i) 

analytical and (ii) econometric. A macroanalyti- 
cal system forms the theoretical base for 
macroeconometric systems and attempts to 
convert the propositions of macroeconomics into 
an algebraic set of difference (or differential) 
equations which can help provide valuable 
insightsinto the working of an economy [seeFair, 
19841. 

By contrast, a macroeconometric system seeks 
to integrate the theoretical propositions of 
macroanalytical systems with the assumed f a -  
tures of the economy being modelled by means 
of a set of equations which have a precise 
mathematical form characterised by various 
parameters, where all such parameters appear as  
specificnumbers, having been either estimatedon 
the basis of statistical data or calibrated on the 
basis of structural information or imputed on the 
basis of policy assumptions. 

5.1.1 Types of Macroeconometric Systems 

A variety of macroeconometric systems have 
come into being since the late 1940s when Pro- 
fessor Lawrence Klein developed one of the 
earliest examples of a macroeconometric system 
to try and explain fluctuations in the US economy 
[Klein, 19.501. The taxonomy of macroecono- 
metric systems [see Challen and Hagger, 19831 
yields the following classification: (i) KK 
(Keynes-Klein) partial equilibrium systems, (ii) 
PB (Phillips-Bergstrom) disequilibrium systems, 
(iii) MS (Muth-Sargent) rational expectations 
systems, (iv) WJ (Walras-Johansen) general 
equilibrium systems and (v) WL (Walras- 
Leontief) input-output systems. The first name in 
each label belongs to the economist who provided 
the theoretical framework; the second name being 
that of the econometrician who used this frame- 
work to produce the prototype model. 

While a detailed look at the features of these 
various types of macroeconomemc systems 
would take us too far afield, it would be useful to 
discuss some of their distinguishing features. 

Ke ynes-Klein (KK) systems have the following 
distinguishing characteristics. They assume that 
the product market always clears economy-wide, 
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i.e., a balance exists at all times between the 
aggregate desired expenditure on currently pro- 
duced goods and services and the aggregate 
supply of such goods and services. Typically, in 
such systems, the demand side has been modelled 
in much greater detail than the supply side 
although, of late, the latter has been accorded far 
more emphasis than was formerly the case. 
Moreover, all such systems have invariably been 
formulated in discrete time, with the estimated 
relationships of the system being dynamic, non- 
linear and stochastic. 

Phillips-Bergstrom (PB) systems resemble KK 
systems in two main respects. In the first place, 
such systems are demand- oriented. Second, they 
introduce a variety of nonlinearities, which are of 
an even more complex kind than those that are 
found in KK systems. On the other hand, there 
are several important differences between them. 
Firstly, PB systems are formulated in continuous 
time. Secondly, in a PB system, one usually 
encounters a pair of relationships associated with 
each endogenous variable: one of them explains 
the desired (or long- run equilibrium) value of the 
variable, while the other specifies the process of 
adjustment of the actual value of the variable to 
its desired value, with the adjustment process 
being typically 'partial' in character. Finally, PB 
systems contain one or more policy-response 
functions which is a relationship specifying the 
manner in which a particular policy instrument is 
adjusted in response to changes in certain other 
variables. 

Muth-Sargent (MS) systems resemble KK 
systems in several important respects. In partic- 
ular, they are formulated in discrete time, with the 
estimated relationships being dynamic, nonlinear 
and stochastic. The most important manner in 
which they differ from KK systems is in their 
treatment of expectations. In MS systems, there 
is an explicit assumption of 'rational' expecta- 
tions, a feature which is completely absent in KK 
systems. This assumption implies that every 
expectations variable throughout the system is 
replaced by the appropriate expected value of the 
variable concerned as determined by the system 
as a whole on the basis of all information available 
at the time of the formation of expectations. 

Walras-Johansen (WJ) systems view the 

macroeconomy as some sort of a general equi- 
librium system. Thesesystems have the following 
broad features: (1) They disaggregate the 
economy into sectors, in particular industrial 
sectors. (2) They relate to an equilibrium situa- 
tion, implying that all the endogenous variables 
are consislent with the values of the 
pre-determined variables throughout the disag- 
gregated economy. (3) They feature relationships 
which focus on the links that exist between 
sectors. (4) They also include production and 
consumption relationships which allow for sub- 
stitution possibilities among factors in production 
and between commodities in consumption. (5) 
They include equilibrium prices and outputs 
throughout the disaggregated system amongst the 
list of endogenous variables. (6) They impose 
perfect competition, i.e., all firms and consumers 
are assumed to be price takers. (7) They view all 
economic agents as optimisers in some sense. 

Walras-Leontief (WL) systems, commonly 
referred to as input- output systems, are a class of 
general equilibrium systems and tell us what the 
values of the endogenous variables (then outpuls) 
would be if the economy were to react to a given 
set of predetermined variables (the n final 
demands). These systems play a very important 
role in macroeconomic planning in LDCs and, as  
shown in Section 3, currently form the basis of 
Indian plan models. Since we have already dis- 
cussed their distinguishing features, we do not 
elaborateon them except to point out that dynamic 
WL systems, like the KK, PB and MS systems, 
portray an economy which is on the move but 
which has not yet reached a state of rest relative 
to a given set of predetermined variables. 

5.1.2 Indian Macroeconometric Systems 

The history of constructing macroeconometric 
models for the Indian economy is at least four 
decades old and its genesis can be traced back to 
Narasimham [1956], Since then, research on this 
front has yielded almost four generations of 
models, the first three of them belonging almost 
exclusively to the XK class of systems, although 
there have been some exceptions, notably Agar- 
wala [1970] whose system was built around an 
explicitly non-Keynesian framework on the lines 
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suggested by the two-scclor growth model of 
economic development with unlimited supplies 
of labour [see Lewis, 19541. 

The f i s t  generation models of the Indian 
economy roughly covered the period of the 1950s 
and 1960s. All the models in this class essentially 
focused on specifying the real sector of the 
economy along KK lines. The government and 
foreign sectors were either non-existent or rudi- 
mentary while money supply was usually con- 
sidered as exogenous implying that there were 
very weak linkages between the monetary, fiscal 
and external sectors. 

The second generation models which roughly 
covered the period of the 1970s witnessed an 
elaboration in model specification. The monetary 
a d  government sectors were endogenisd with 
feedbacks between deficits, monetary expansion 
and inflation being clearly highlighted. However, 
by and largc, most of the models were still 
specified in terms of a gcneraliscd KK framework 
and very little experimcntaiion with alternative 
specifications was attempted. Moreover, most of 
the models were explanatory in character with 
their role being confined merely to simulation, 
counter-factual analysis and (point) forecasting. 

Having attained theoretical sophistication dur- 
ing the second phase, the third generation models 
which roughly covercd the period of the 1980s 
started striving for analytical perfection. Adjust- 
ment mechanisms, expectational variables, fil- 
tering procedures, amongst other concepts, began 
to enter the modelling process which, apart from 
conducting stability analysis, attempted tore-cast 
such systems into an explicit optirnisation 
framework. Moreover, model specifications 
began to be widened and several theoretical 
issues, including the monetarist- structuralist 
debate, began to be actively analyscd. 

Currently, the fourth generation models, whose 
proliferation into the literaturecan be traced back 
roughly to the end of the 1980s, have begun to 
analyse some of the hitherto unexplored frontiers 
of model specifications, including general cqui- 
librium analysis, rational expectations, disequi- 
librium adjustment paths, amongst others. Most 
of these models take a disaggregated approach to 
price formation placing emphasis on monetary as 
well as* structural factors. Linking up the gov- 
ernment, monetary and foreign sectors has 
implied an important feedback between prices 

and exchange rates. The inclusion of a highly 
disaggregated banking sector along with money 
and bond markets is yet another novel feature of 
the current generation of models. 

In Table 5.1 below, we present the salient 
features of twenty macroeconometric models 
constructed for the Indian economy, with a rep- 
resentative sample of five models being selected 
from each generation. The first fifteen of these 
belong exclusively to the KK class of systems, 
while the remaining five to either the WJ, MS or 
PB class of systems. 

The key endogenous variables in the model 
havetreen split up into 3 blocks: Block 1 denoting 
the real sector; Block 2 denoting the price, 
monetary, b'mking and government sectors; and 
Block 3 denoting the external sector. This clas- 
sification is based upon the perceived evolution 
of Indian macroeconometric systems with the real 
sector being specified in great detail right from 
the initial stages of modelling, and evolving 
slowly to encompass the price, monetary, bank- 
ing, government and external sectors. 

The sparseness of variables in Block 3 suggests 
that not much efforts have been devoted to 
specifying th: external sector in models and, apart 
from including exports and imports, there have 
been few attempts to incorporate variables such 
as capital flows, reserves, foreign investment, 
amongst others; although the sector-specific 
studies of Kannan [1985,1988,1989], Sundara- 
jan [1986], Panchamukhi and Mehta [1989], 
Sarma and Mehta [1993], amongst others, have 
paid attention to some of these aspects. 

I t  needs to be noted that as far as the listed 
variables are concerned, although they are 
denoted merely by a single symbol, in most cases, 
they include sectoral disaggregationsas well. The 
sequencing of variables in Block 1 correspond 
broadly to the links established by theory between 
output, capital stock, investment and savings; 
between disposable income and consumption; 
and between wages and employment. In a similar 
vein, the sequencing of variables in Block 2 
correspond to the price sector, the monetary and 
banking sectors (both from the demand as well as 
supply viewpoints), and the government sector, 
while in Block 3, they correspond broadly to the 
trade account with spillovers, if any, into the 
capital account. 
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Key endogenous variables 
Author Scope - 
(Year) Block 1 Block 2 Block 3 

Focus 

Narasimharn 
(1956) 

1923-48 
18 eqns 
OLS 
E,P 

Analysed in terms of consumption goods and 
investment goods; import prices aud employ- 
ment considered. 

Components of GNP explained; liquidity pref- 
erence analysed; price level explained in terms 
of exccss demand for goods. 

Choudhry 
(1963) 

1930-55 
22 eqns 
OLS,LIML 
E,P 

Krishnamurty 
(1 964) 

1948-61 
21 eqns 
OLS,2SLS 
E,F 

Population growth endogenised; Production 
function for agriculture specified; money mar- 
ket incorporated via interest rates. 

Aggregate price behaviour explained in terms 
of excess demand and the quantity theory; dis- 
aggregated price behaviour also analysed. 

Marwah 
(1%4) 

1947-60 
9 eqns 

Marnmen 
(1967) 

Price level explained in terms of agricultural 
prices and a wage cost mark-up equation; 
money demand analysed with reference to 
interest rates, portfolio behaviour of banks and 
excess -serves. 

Key endogenous variables 
Author Scope Focus 
(yea) Block 1 Block 2 Block 3 

Gupta 1949-68 Y,KJ P IM,BOP Monetary policy issues discussed by stu- 
(1973) 42 eqns YD,C M,R dying the links between financial vari- 

2SLS T ables, GNP, prices, employment and the 
E,P balance of payments. 

Pani 1950-70 y,I,s P EXJM Duality in production structure consid- 
8 1 eqns yD,c, M,R,BO ered; effeca of government o ations 
OLS W,E T on economic activity ana!y$inks 
E,P between foreign trade, pnces, money 

and financial hehaviour modelled. 

Pandit 1950-75 Y 
(1978) 1 1 eqns 

OLS 
E.P 

Links between deficits, monetary expan- 
sion and inflation analysed, the mterac- 
tion between agricultural output and 
inflation considered. 

Rao 1960-73 Y,K,I P 
(1979) ::GIns YD,C R 

W,E 
E,PF 

EX,IM Employment and change in stocks a d o -  
genised; su ply conswain& on invest- 
ment consi8ered; crowding-out 
modelled; wage-price feedback 
specified. 

Ahluwalia 1950-73 Y,CU,I P EXJM Behaviwr of ices and output analysed 
(1979) 67 eqns M from the s tangint  ofthesaucturalist 

OLS,ZSLS W T and monetarist views on inflation; cost- 
E,P push and demand- pull thwrics of infla- 

lion studied; linka es  between thr: 
external sector d t h e  monetary sector 
modelled. 
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Key endogenous variables 
Author Scope Focus 
(year) Block 1 Block 2 Block 3 

Bhattacharya 195 1-76 Y,K.S P EX,IM Public sector expenditures and revenues 
(1984) 121 eqns YD,C, M,R FX analysed, links established between 

01 S W,E T,GE ED money supply. prices, wages and 
ESP PD employment; sectoral growth and trade 

exam incd. 
Pani 1969-82 Y,K,I P EX,IM Factors determining wtput, demand, 
(1984) 79 eqns YD,C M govemment and fiscal operations ana- 

OLS 'r,GE,GR lysed; quantity theory framework 
E,P,F BD,PD invoked for establishing links between 

money and prices. 
Krishnamurty 1962-80 Y,K,I,S P Focus on growth and inflation; role of 
(1985) 77 eqns YD M the government and supply-side factors 

OLS W,E GE,GR emphasised; complementarity versus 
ESP BD,PD crowding-out of govemment investment 

anal y sed. 
Pethe 1960-82 Y P Links betweem real and monetary sectors 
(1986) 25 eqns C M,BO analysed; detailed modelling of the real, 

OLS T,GE,CR monetary, banking and government sec- 
E,P BD tors; prices explained in terms of cascade 

effects. 
Rao 1961-82 Y,K.I,S P IM,CAD Feedbacks established between real, 
(1987) 40 eqns YD,C M,BO mondary and banking sectors; links 

OLS T,GE,GR between taxes, deficits, money and 
E,P BD prices examined: imports analysed by 

relative prices; two-gap model used to  
relate real and external sectors. 

TABLE 5.1@). WJ, MS AND PB SYSTEMS: FOIJRTH GENERATION 

Key endogenous variables 
Author Scope Focus 
(YearIClass) Block 1 Block 2 Block 3 

Mohan 1950.8 1 Y,K,I,S P Focus on the effect of population 
(1982N.J) Q eqns YD,C growth, the pattern of demand and of 

OLS W,E,POP technological change on urbanisation in 
E the Indian context; endogenous adjust- 

ment of wages and prices; use of an I 0  
matrix to link up sectas; agricultural 
and industrial sectors assumed to  be 
specific to the rural and urban areas. 
respectively. 

Sarkarand SAMof Y,ID,I,S CAD Specification of a disaggregative sys- 
Kadekodi 1983-84; C tem for modelling energy prices: sepa- 
(1988/WJ) 121 eqns W,PR rate blocks for income, energy and 

OLS 'industrial sectors; consumption and 
E,P government sectors dichotanised; links 

specified between the rest of the econ- 
omy and energy prices; focus on nve 
nut mobilisation via raising e m g y  
prices. 

Sarkarand SAM of y J , s  EX,IM,CAD Focus on determining agricultural and 
Panda 1985-86; C non-agricultural output; links estab 
(19891WJ) I14 eqns lished between trade, savings and 

OLS investment; government revenue, 
ESP expenditure and deficit endogenised; 

feedback between money and deficits 
(both internal and external) spelt out; 
macroeconomic effects of changes in 
exchange rates and food piyes studied 
in detail. 
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TABLE S .~ (D) .  (Concld.) 

Key endogenous variables 
Author Scope Focus 
(YearIGlass) Block 1 Block 2 Block 3 

Rastogi 1950-88 Y,K P.MF EXJM Focus on a 2 sector - 3 agent new 
(1991MS) 43eqns M,li EK classical RATEX model; emphasis on 

IV,OLS W,E GE supply side aspects; effects of taxes, 
El' YD subsidies and government intervention 

on production studied; trade sector, 
money and bond markets modelled; 
portfolio allocation among agents - - 
considered. 

Sen et a1 1970-89 S WI Household sector and commercial 
(1993PB) 17 eqns C BO bank sector modelled with reference 

OLS T to their flow of funds and demand for 
E,P assets; effects of mntractionary mone- 

tary policy and deflationary fiscal pol- 
icy studied. 

Note: SCOPE in column 2 r ~ f e r s  to: (i) period under study, (ii) number of equations in the model, (i) method of estimation: 
OLS (Ordinary Least Squares). ZSLS (Two Stage Least Squares), L M L  (Limited Information Maximum Likelihood); I V  
(Instrumental Variables), and (iv) Purpose of the model: E = explanatory, P = Policy prescriptions, F = forecasting. 
Abbreviations: Block 1 : Y =output, ID =income distribution, K =capital stock, CU = capacity utilisation, I = investment, S 
= savings. YD = disposable income, C = consumption, W = wages. E = employment. POP = population. 
Block 2: P = prices. INF = expected inflation. M =money supply, R = rate of interest, BO = banking operations, T = taxes, 
GE = govemment expenditure, GR = govemment revenue, BD = budget deficits, PD =public debt. 
Block 3: EX =exports, IM = imports, CAD = current account deficit, BOP = balance of payments, ER = exchange rate, FX 
= foreign exchange, ED = external debt. 

5.1.3 A Summing Up from any of the above models, although Wakshit 
[I9821 has argued that the various assertions 

Anticipating the question, a dispassionate view made about the nature of markets and the scarcity 
of the results of the above exercises seems to of information in LDCs strengthen the case for 
suggest that all these models should be viewed as Keynesian quantity adjustments rather than that 
explorations in search of appropriate specifica- for classical price adjustments. 
tions of valid economic relationships for the Be that as it may, an alternative mehodology 
Indian economy, However, despite the fact that for the Indian economy has yet to be spelt out, 
Indian macroeconometric systems are currently although the recent work by Goyal [I9931 based 
in their fourth generation, the theoretical frame- on Taylor [1980,1987] seems to be quite capable 
work most appropiate for the Indian economy of generating a scenario - partly structuralist and 
remains elusive even till today. As such, the partly monetarist - which could be valid for the 
specification for most of the models constructed Indian economy. 
so far has been eclectic and, although specified Such a synthesis is needed oecause monetarists 
mostly arounda generalised KK framework, have advocate the so-called "Bank-Fund style" policy 
combined features of monetarist [Ahluwalia, recommendations [see Mills and Nallari, 19921 
19791, structuralist [Pani, 19841 and neoclassical which include reduced deficit financing, curbs on 
[Bhattacharya, 19841. monetary expansion, wage restraints, devaluation 

The importance of the distinction between the and, in general, a policy-induced increase in  the 
Keynesian methodology and the policy recom- role of market forces in order to counter low 
mendations following from this methodology growth, high inflation and chronic external sector 
when combined with specific empirical disequilibrium. On the other hand, structuralists 
assumptions was quite effectively brought out by maintain that such policies are contra-indicative 
Chakravarty [1979]. The logical corollary is that because the existence of sociopolitical parame- 
one may accept the assumptions but not neces- ters, power groups, imperfect markets and other 
sarily the policy recommendations emanating factors imply that inflation control by such 
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conventional fiscal and monetary policies would 
only lead to stagflation. With the Indian economy 
currently responding to "monetarist treatment" 
but at the same time exhibiting symptoms of 
"structuralist side- effects", it would imply that a 
synthesis of both doctrines would be needed to 
solve the current malaise. 

Since the eighties, the Planning Commission 
has shown an interest in the construction of eco- 
nometric models in order to provide inputs to the 
core model during the formulation of the plans 
[see Roy and Rao, 19801. While this is encour- 
aging by itself, the recent switch in emphasis from 
"real" planning to "financial" planning implies 
that unless the Ministry of Finance and the RBI, 
which from henceforth will be primarily 
responsible for conducting macroeconomic pol- 
icy in the country, follow suit and construct a 
plausible model for the Indian economy, which is 
still conspicuous by its absence, and use the 
results as inputs in policy formulation, the future 
of macroeconomic planning could still be bleak 
because of the acknowledged failure of I0 tech- 
niques to handle the many complexities of 
financial planning. 

It would be useful, at this stage, to recall some 
of the salient features of LDCs which appear to 
be reIevant to macroeconomic modelling [see 
Krishna, et al., 19891. First, governments in most 
LDCs, besides formulating and executing eco- 
nomic policies, also predominate as producer, 
investor and consumer. This implies that the 
government sector must form one of the com- 
ponents of the model, although such govern- 
mental activity could be subject to a budget 
constraint. Thus, the specivation should entail 
government behaviour that is neither fully 
exogenous nor fully endogenous. 

Second, partly because of the predominance of 
government intervention by way of administered 
prices and partly because of market imperfec- 
tions, prices may cease to be flexible in a large 
segment of the market, implying a considerable 
role for quantity adjustments. Third, since interest 
rates are policy-determined in the organised 
sector, money market equilibrium would partly 
be attained through price changes aitbough the 
possibility of sectoral money demand functions 
would imply that the effects of prices would vary 

across sectors. 
Fourth, if credit plays a vital role in investment, 

the rate of interest would be an important com- 
ponent of the unit cost of prpduction, and con- 
sequeqtly, a credit squeeze would adversely affect 
output. This interdependence between monetary 
and fiscal policies should clearly be borne in mind 
during the model specification. Finally, while 
supply bottlenecks may arise due to several fac- 
tors, supply inflexibility should not be over- 
exaggerated as this constraint is unlikely to be 
equally binding b,i all sectors simultaneously. 

An evaluation of all the different analytical and 
empirical issues raised in this context leads one 
to conclude that future model building exercises 
for the Indian economy will need to incorporate 
some, if not all, of the following premises: 

(1) It is easier to modify and extend the Key- 
nesian model in order to incorporate various 
features of the Indian economy than i t  is to modify 
the neoclassical model with the same objective; 

(2) The monetarist and structuralist methodol- 
ogies should not be viewed as mutually exclusive 
alternatives and one should think of combining 
the desirable features of both types which could 
eliminate their individsal deficiencies; 

(3) Such a policy-oriented model would need to 
incorporate expectations and its role in 
influencing disequilibrium adjustment paths of 
several key macroeconomic variables; 

(4) Given that several key variables would be 
exogenous in any estimated econometric model, 
time series techniques would be needed to 
extrapolate the values of these pivot variables in 
order to forecast the endogenous variables of the 
system. 

Thus, thesearch for an acceptable alternative to 
the WL and KK approaches to systems modelling 
has begun in India. While the WJ approach has 
been further extended by Chitre and Naik [I9901 
and Narayana, Parikh and Srinivasan [1991] in  
order to explain satisfactorily certain pertinent 
Indian macroeconomic phenomena, work on 
using the MS and PB approaches has just about 
started and the preliminary results are quite 
heartening. Hopefully, an integration of theabove 
three systems approaches, along with time series 
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analysis, would be able to specify a meaningful YO) = ~ ( t ) -  e,&(t-l) - e,~(t-2)- 
theoretical framework for the Indian economy in 
the near future. . . . - eq&(t-q) + JI. (5.1) 

5.2 Time Series Models 

The approach to specifying macroanalytical 
systems is beset with hurdles especially with 
respect to the choiceof exogenous variables while 
the use of macroeconometric systems, given the 
prior selection of exogenous variables, for fore- 
casting purposes runs into problems especially 
with respect to obtaining prior forecasts of these 
exogenous variables. In this context, time series 
analysis has prdvided certain techniques for 
overcoming both these problems. While the pri- 
mary evolution of this powerful statistical tech- 
nique was initially governed by the need to 
employ it as a forecasting device, the ensuing 
methodological breakthroughs which paved the 
way for using it in the context of'causality testing 
have implied that it is pos,ible to employ it even 
at the stage of formulating macroanalytical sys- 
tems. 

5.2.1 Time Series Forecasting 

Even though time series analysis has ancient 
and venerable antecedents [see Yule, 1927, Wold, 
19541, the modem approach can be traced to Box 
and Jenkins [1970]. While a comprehensive 
account of modem time series analysis would be 
beyond the scope of this study, the interested 
reader would do well to refer to either Judge et a1 
119851 or Pindyck and Rubinfeld 219911. 

Briefly speaking, a time series model is one 
where a variable y(t) is related to its own past 
values or lagged random disturbances or to both. 
The first specification refers to an autoregressive 
(AR) process, the second one to a moving average 
(MA) process and the last one to a mixed 
autoregressive-moving average (ARMA) pro- 
cess, which can be extended into an integrated 
autoregressive-moving average (ARIMA) 
process. 

In the moving average process of order q, 
MA(@, the current obsen,*tion y(t) is generated 
by a weighted average of random disturbances (E) 
going back q periods. This process is given by: 

where the parameters O,, ..., 0, may be positive or 
negative; and where p i s  the mean of the process. 

In the autoregressive process of order p, AR(p), 
the current observation y(t) is generated by a 
weighted average of past observations going back 
p periods, together with a random disturbance 
term in the current period. Thus, we have: 

If the process is stationary, then its mean (p) 
must be invariant with respect to time, i.e., 

E[y(t)] = E[y(t- I)] = E[y(t-2)] = .. . = p (5.3) 

Applying eq. (5.3) to eq. (5.2) implies that: 

The logical extension of these two models is the 
mixed autoregressive-moving average process, 
ARMAbq), which is a combination of the AR 
and the MA processes. This is given by: 

where we assume that the process is stationary so 
that its mean is constant over time and is given by 
eq. (5.5). This provides a necessary condition for 
the stationarity of the process, i.e., 

One of the earliest Indian attempts of employing 
the Box-Jenkins approach to time series fore- 
casting was by Nachane et a/ f1981) where the 
objective was to forecast freight and passenger 
traffic on the Indian railways using a generalised 
adaptive filtering approach. In this study, the 
series was homogeneous of order d implying that 
the time series data had to be differenced d times 
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before it became stationary. The resultant dif- 
ferenced series was then modelled as an 
ARMA(p,q) process. In time series analysis, such 
a case is referred to as a mixed autoregressive 
integrated moving average process and is denoted 
by ARIMA(p,d,q). 

The study was extended by Rao et a1 [I9821 
where the objective was to forecast energy con- 
sumption by the Indian railways. Single equation 
regression models for energy consumption by 
each traction (i.e., coal, diesel and electricity) 
were specified with freight and passenger traffic 
as explanatory (exogenous) variables. Forecasb 
of these variables, obtained using the time series 
approach, were then used to estimate future 
energy requirements of the Indian railways. 
Karnik [I9891 subsequently extended this 
approach to other modes of transport in order to 
formulate an energy policy for the transport 
sector. 

Of late, several studies applying time series 
methods in other fields, notably monetary econ- 
omics and international economics, have 
appeared in the literature. The reason as to why 
these two subjects have attracted the largest share 
of empirical work in time series analysis has been 
the inadequacy of econometric models to forecast 
certain key variables in these areas as well as the 
availability of a large number of observations 
which is a sine qua non for time series analysis. 

The studies in monetary economics have 
attempted to unravel the complexities involved in 
nominal GDP targeting via control of the mone- 
tary base. As this involves two separate effects, 
i.e.. the primary effect of high powered money on 
money supply via the money multiplier and the 
secondary effect of money supply on nominal 
income via velocity, time series methods have 
k e n  used basically to predict the velocity [see 
KarnAiah and Paul, 19871 as well as the money 
multiplier [see Nachane and Ray, 1989, Ray and 
Madhusoodanan, 19921. 

The studies in international economics have 
attempted to forecast exchange rates which, 
because of their excessive volatility, have proved 
notoriously difficult, if not impossible, to predict 
using conventional macroeconometric systems. 
In this context, the studies by Paul and Ashtekar 
119841 and Kamaiah el a1 119881 who used 

univariate ARIMA models and proved that the 
out-of-sample forecasts of exchange rates were 
fairly accurate deserve special mention. 

Closely related to the issue of exchange rate 
forecasiing is the question of whether any market 
subset can form superior expectations about 
exchange rate movements which lead to profit- 
able foreign exchange positions. In this context, 
swaps have become an important uansaction in 
the foreign exchange market and their profit- 
ability is contingent upon the swap rate, i.e., the 
difference between the forward and the swap rate. 
While no study exists as yet on the forecasting of 
foreign exchange swap rates for the Indian 
economy, the possibility of doing so by 
combining time series models and discriminant 
analysis [see Mahajan and Santhanam, 19931 
seems quite promising. 

5.2.2 Tesring for Causaliry 

As mentioned earlier, one of the basic problems 
encountered in specifying a macroanalytical 
system pertains to the choice of exogenous vari- 
ables. Even though the economic theory under- 
lying the system can be a good guide in most 
cases, very often large gaps do remain because 
rarely will any theory explicitly list all the vari- 
ables that should enter the model. Under the 
circumstances, the econometrician tends to rely 
upon his intuition which very often would reflect 
his subjective biases. The various causality test- 
ing procedures that have been developed imply 
that the subjectiveelement in specifying a system 
can be replaced by more objective and statistically 
rigorous criteria. 

Even though philosophical notions of causality 
can be traced back to Bacon and Hume, statistical 
causality testing has more recent origins which 
stem from the seminal paper of Granger [1969]. 
The subsequent contributions of Sims [1972, 
19741, Sargeant [I9761 andGeweke [1982,1984] 
have now been fused together to develop a 
powerful methodology capable of rigorously 
testing for causality between a pair of time series. 

The central axiom of Granger causality is the 
impossibility of an "effect" preceding its "cause". 
Given a pair of time series, X and Y, if X can be 
predicted better on the basis of the past histories 
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of both X and Y, than by the past history of X 
alone, then Y is said to "cause" X. Granger also 
defined the concepts of instantaneous causality 
from X to Y and feedback between X and Y. 
Granger assumed X and Y to be covariance 
stationary and used least-squares prcdictors, 
adopting the Mean Square Error (MSE) norm for 
forecast comparisons. 

Taxonomically speaking, four types of causal- 
ity tests may be distinguished: (1) Sims' original 
[I9721 test (0s  test); (2) Sims' modified [I9741 
test (MS test); (3)Granger's [I9691 test (GR test); 
and (4) Geweke's [I9821 test (GW test). 

Suppose that X and Y are two (possibly vector) 
time-series of interest and the null hypothesis 
being considered is that "Y does not cause X". 
The various tests negotiate this null hypothesis as 
follows (see Wachane 1991): 

(1) In [he OS test, Y is regressed on current, past 
and future values.of X, and the null hypothesis is 
rejected if the future coefficiezts are significant 
as a group. 

(2) As the OS test is likely to be plagued by the 
problem of serial correlation, the MS test enlarges 
the set of regressors in the OS test to include past 
values of Y as well, thereby dampening the effects 
of serial correlation. The rejection of the null 
hypothesis once again hinges upon the signifi- 
cance of the group of future coefficients. 

(3)The GR testappealsdirectly to the definition 
of Granger causality: X is regressed on its own 
past values and the past values of Y, and the null 
hypothesis is rejected if the group of past coef- 
ficients of Y is significant. 

(4) The GW test, being complicated, merits a 
more elaborate treatment. Initially, the following 
two regressions are executed: 

where A,,, A, and B, are constants; and p, q are 
lag lengths. 

Lets, and s, be the (unbiased) estimates of the 
variances of u, and u,, respectively. The estimated 
measure of causal dependence (or linear feed- 
back) from Y to X is defined as: 

which establishes the equivalence of the null 
hypothesis (Y not causing X) with the true feed- 
back measure Fy -.,. being zero. 

Based upon all possible relationships between 
X and Y, it is analogously possible to define 
explicit quantitative measures, indicating the 
"strength of causality", of linear feedback from X 
to Y, (Fx .., .), instantaneous linear feedback 
between X and Y, (F,,), and linear dependence 
between X and Y, (FxWy). 

The first rigorous Indian study on causality 
testing was in monetary economics where the 
links between money, output and prices were 
examined by Nachanc and Nadkarni [1985]. 
Their conclusions suggested a unidirectional 
causality from money stock to prices with very 
little effect of money supply on real output. Since 
then, a series of studies have appeared in this area 
including Ray and Namboodiri [1987], Patil and 
Ramanathan [1989], Singh [1989], Nachane 
[19911, Jadhav et a1 [1992], amongst others, and 
most of their subsequent conclusions have only 
served to reinforce the original ones. Causality 
testing procedures have also been used in public 
economics for verifying the Wagnerian and the 
Keynesian hypotheses regarding the links 
between government expenditures and national 
income [Karnik, 19881; in development econo- 
mics for examining the robustness of the 
energy-GDPrelationship machane, et al., 19881; 
and in financial economics for analysing the 
linkages between stock prices a t  the major stock 
exchanges in India [Karnik, 1992~1; amongst 
others. 

5.2.3 Unit Roots and Co-integration 

Nonstationarity of time series has always been 
regarded as a major problem in econometric 
analysis. It has been shown in a number of 
theoretical works [see Phillips, 19861 that, in 
general, the statistical properties of regression 
analysis using nonstationary time series are 
dubious. 
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It is often necessary to difference a series more 
than once to achieve stationarity. In this context, 
it isconvenient to use the concept of an integrated 
series [see Engle and Granger, 19871: A nonsta- 
tionary series, X(t), which can be transformed to 
a stationary series by differencing d times is said 
to be integrated of order d and is denoted by: X(t) - I(d). 

Before any sensible regression analysis can be 
performed, it is thus essential to identify the order 
of integration of each variable. Suppose that we 
wish to test the hypothesis that a variable X(t) is 
integratedof order one, i.e., to test for a= 1 in the 
autoregressive equation: 

If ~ ( t )  in eq. (5.1 1) isa white noise process, then 
this equation represents a random walk when a = 
1 and such a process generating X(t) is nonsta- 
tionary (see Charemza and Deadman 1992). 

However, if 1 a I< 1, then the process generating 
X(t) is integrated of order zero and is stationary, 
i.e., X(t) - I(0). 

While it may be tempting to kstimate eq. (5.1 1) 
by using OLS and to test the hypothesis that a = 
1,such a procedure is nevercarriedout as the OLS 
estimate of a would be substantially biased in an 
autoregressive equation and little is known about 
the distribution of the t-statistic where X(t) is 
nonstationary. 

The appropriate method of testing the order of 
integration of a time series was proposed by 
Dickey and Fuller I19791, called the DF test or 
the "unit root test" where the hypothesis that a = 
1 is tested by estimating an equivalent of eq. (5.1 1) 
given by: 

which can be re-written as: 

which is the same as eq. (5.1 1) with a = (1 + P). 
Hence, if p c 0 in eq. (5.12), it implies that a < 1 
in eq. (5.1 1). The DF test consists of testing the 
negativity of P in the OLS regression of eq. (5.1 1). 
Rejection of the null hypothesis: P = 0 in favour 
of the alternative: p c 0 implies that a< 1 and that 
X(t> - I(0). 

The f i s t  major Indian study on testing for unit 
roots was by Krishnan et a1 [1992]. Four 
macroeconomic time series, MI,  M3, CPI for 
industrial workers and the index of industrial 
production (IIP), were tested for nonstationarity 
using the DF test. While unit roots were observed 
to be present for MI, M3 and CPI, it was found 
that IIP was stationary which implied that 
aggregate demand disturbances played a large 
role in explaining the movements in industrial 
production wilh supply factors like. technical 
progress and capital accumulation being rela- 
tively insignificant. Since then, quite a few 
importan1 studies have appeared in this area 
including Upadhyay [I9921 and Ray and Kana- 
gasabapathy [I9921 who extended the earlier 
study by encompassing a larger set of time series 
in an effort to explain several pertinent aspects of 
the Indian economy including industrial inflation; 
and Barman and Madhoosoodanan [I9931 who 
distinguished between the permanent and tem- 
porary components of Indian stock market 
returns. 

The underlying theme of unit root testing is that 
trended datacan be regarded as apotential source 
of problcms for empirical econometrics as trends 
often give rise to spurious regressions leading to 
goodness-of-fit measures which are "too good to 
be true". Hence, testing the order of integration 
of a time series, i.e., differencing a series 
successively until stationarityis achieved, is often 
suggested as a remedy. 

Nevertheless, this does not seem to be an ideal 
solution as often a model in difference form has 
neither a long run solution nor long-run proper- 
ties. However, economic hypotheses usually 
posit equilibrium relations between variables 
which are assumed to be valid in the long-run, 
with deviations frbm equilibrium in the short-run 
recognised as a distinct possibility. 

Co-integration theory is designed to address 
itself to specifying models which combine both 
shortlrun as well as long- run properties while, at 
the same time, maintaining stationarity in all the 
variables. If there is a long-run relationship 
between two (or more) nonstationary variables, 
the idea is that deviations from this long-run path 
are stationary. If this i s  the case, the variables in 
question are said to be co-integrated. 



VOL. 6 NO. 2 NJ EVALUA'~1ON OF INDINV PLANNING MODELS 247 

A non-deterministic pair of time series X(t) and revert back towards long-run equilibrium; and 
Y(t) are said to be co-integrated of order (d, b), d Karnik ['1992a] whose results, using Geweke 
2 b 2 0, written as: measures, indicated that stock prices at the major 

stock exchanges in India were co-integrated with 
X(t), Y(t) - CI(d,b) (5.14) those existing at the Bombay Stock Exchange. 

if: (1) both series are integrated of order d, and 
(2) there exists a linear combination of these 5.2-4 VectorAutoregressions 
variables, given by: 

While the &stirnation of macroeconomettic 

a,Yt ) + q ( t )  = ~ ( t )  (5.15) systems auacted a lot of attention in the initial 
stages, its by-and-large poor forecasting ability 

which is integrated of order (d-b). The vector sparked off widespread criticism which was 
directed espccially towards its assumption of zero [a,,& is then called the co-integrating vector restrictions (i.e., the deletion of certain variables 

(see Engle and Granger 1987). The case of d=b=l from the system) and the a pr iori endogenous- 
is of considerable practical importance as it exogenous classification of 
implies that both X(t) and Y(t), being I(1)* have Moreover, the theoretical restrictions imposed 
dominantlong-run components, whileZ(t), being on such macroeconomewic systems were viewed 
I(O), will be f~ee  of any long-run components. as 'incredible' in a seminal paper by Sims [1980], 
Furthermore, the relationship: where a basis for a new methodology of vector 

(5.16) autoregressive (VAR) mbdelling was first intro- 
X(t) = -(%%)YO duccd whose salient features were: (1) There is 

no a priori division of variables into endogenous 
obtained by setting Z(t)=O in eq- (5.15)~ may be and exogenous; (2) There is no imposition of zero 
regarded as the long-run equilibrium the reswictions; and (3) There is no strict (and prior 
system where Z(t) indicates the extent by which to economic theory on which the 
the system is out of equilibrium. When co- model is based. 

. interntion obtains, Z(t) is implying that the The above principles were quite revolutionary 
system cannot drift tao far from the equilibrium led critics to dub it as ~ ~ ~ h ~ ~ ~ ~ ~ i ~ d  
in the long run. macroeconometrics". However, it needs to be 
The first major Indian 

On using ca- stress& that these "atheoretical*' postulatesine 
integration thewy was Nachane a1 [1988i regarded as testable hypotheses and that funher 
who analysC energy-GDP inference in such Sims-type systems often l e a d  a of 25 counvies and amodel form which is rnnsiStent witheVen highly 
found that India was one of the 3 countries where detailed economic theories. 
energy shortages had longer inhibitory effects on 
economic growth implying a possible inability of The VAR methodology consists of regressing 

the manufacturing industries to adapt themselves each of the current (non-lagged) variables in the 

rapidly to energy-saving techniques. Since then, model on all the variables in  the model lagged a 

quite a few important studies have appeared in certain number of time periods. Thus, if there are 

this area including Balakrishna [I9911 who n variables in the model with each of them being 
modelled fie anatomy of Indian inflatim and lagged k times, then the unrestricted VAR model 
showed that it is crucially dependent upon the be given by: 
pattern of wage and price determination with 
agricultural (industrial) prices responding to 

k 
Z(t) = 2 @(t-i) + E (t) 

(5.17) 

changes in demand (costs); Nachane [I9921 who i-I 

showed that the structural breaks in the money where Z(t) is a column vector of observations, in 
multipliers were merely temporary aberrations time period t, on all the n variables in the system 
with all relations displaying a strong tendency to given by: 
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Z(0 = [x,(O h2(i) . . . %(t)l' (5.18) over time. However, if events are governed by a 
not: too-complex chaotic process, it should have 

and where~(t) is acolumnvectorofrandom short-term predictability and, in such cases, m- 
and the matrices A, do not contain any zero ditional forecasting would fail and 
elements. nonlinear models would have to be used. 

The specification VAR can be Modern methods of qualitative analysis of 
extended to include intercept terms, determinist dynamic go back a century to poincare 
trends, seasonal dummy variables as well as time 118921. chaotic behaviour was rust 
varying elements in Ai. observed by Lorenz [I9631 in computer sirnu- 

One straightforward application of an unre- lations of a nonlinear model of atmospheric sUicted VAR mode1 is ior and prob- dynamics. Since tho work of Smde [1967], it has 
ably the earliest Indian study in this area was the become clear that very complicated vajectories 
one Pauland [19901 who used a VAR can arise in certain dynamical systems and that 
model to forecast several exchange rates (fie such complicakd mjwtories can persist in spite 
Indian rupee vis-a-vis the U.S. dollar, the British 
sterling, the German mark, the Swiss franc and of small perturbations to the underlying system. 

the Japanese yen) on a quarterly basis and showed Such a phenomenon, known as "chaos", is one in 

that the past lags of the exchange rates were more which a deterministic dynamic mechanism yields 

important in this respect than other variables, a time path so complicated that it will invariably 
including the interest rate, current account deficit pass nearly all tests of randomness. The seminal 
and money supply. Other important studies conWibutions of Li a d  Yorke [19751, 
include Sen and Vaidya [I9931 who used a four [l9761, Feigenbaum 119831, Guckenheimer ad 
equation VAR model and proved that the post- HO1mes [l9831* amongst others, have greatly 
~ k ~ ~ ~ ~ i ~ ~  theory of inflation, which argues that facilitatedan exploration of thepertinenceofsuch 
industrial prices are determined by profit complicated,dynarnics, arising in dynamic non- 
mark-ups, money wages and labour productivity, linear systems, to a variety of fields, including 
wassuperior to the structuralist and the monetarist 
models; Nag and Upadhyay [1993] who proved Chaos is a n o n l i n ~  deterministic PlOCeSS 
the existence of a fairly stable money demand which "100ks" random and it is interesting 
function with the yield on shares emerging as a because of its intrinsic capability of generating 
g& proxy for the opportunity cost of holding plausible m a c r ~ e ~ ~ n ~ m i ~  scenarios. For exam- 
money; and Hatekar [I9931 who estimateda VAR ple, in the business cycle literature, there were 
model with three variables, i.e., output, money hitherto only two ways to generate output 
and reserve money, and showed that shocks to fluctuations. 
monetary magnitudes can give rise to damped The first of these owed its genesis to Frisch 
oscillations in real output. [I9331 and Slutzky [I9371 who used linear sto- 

chastic macroeconometric models with random 
5.3 Chaos and Nonlinear Dynah'cs shocks to mimic business cyclc behaviour. Using 

this methodology, which wasdiscussed in  Section 
One of the most important scientific develop- 5.1,Chit.e [1982,1991] wasable toshow that the 

ments in the last three decades has been the growth cycles in Indian non- agricultural income 
discovery of chaotic behaviour i n  simple, could be decomposed into three primary causes: 
nonlinear, deterministic dynamic systems whose the fluctuations in agricultural income, the gross 
essential characteristic is that even though all time fixedinvestment in the public sector and theworld 
paths are bounded, tmjectories which start close industrial cycle. The results also indicated that 
together diverge exponentially over time. The privale sector fixed investment either lags the 
implication of such chaotic behaviour is that twningpointsof the world industrial cycle by one 
long-range forecasting is impossible because year or else coincides with them. 
models displaying chaot~c behaviour generate an The other type of model, referred to as VARs, 
intrinsic randomness which cannot be reduced was introduced into the literature by Sims [I9801 
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who used monthly data on the U.S. economy to 
estimate a business cycle model with four vari- 
ables,i.e., output,prices, money and interestrates, 
inorder to obtain empirical evidenceon how these 
variables evolved and influenced each other over 
time. Based upon this methodology, which was 
discussed in Sect' ,n 5.2, Hatekar [I9941 esti- 
mated a business cycle model for the Indian 
economy with four variables, i.e., agricultural 
output, industrial output, wholesale prices and 

that it isvirtually impossible topredict the system. 
To obtain some ideas regarding the behaviour of 
chaotic yrocesses, we consider the following 
models. 

One of the most commonly used models is the 
logistic map where we initially select x(0) 
between 0 and 1, and generate the sequence of 
x(t) using the nonlinear difference equation: 

time deposits, using filtered data and was able to 
reject the hypothesis that time deposits and where 0 < r 5 4. For r c 3, the trajectories of x(t) 
wholesale prices do not matter for output flue- afe smble and will converge to its equilibrium 
tuations. solutioi,: x* = 1-(llr). But as r approaches 3.57, 

However, many researchers believe that the the Vstern becomes There are four 
proportion of cyclical movenlents that can be im~olmnt~ro~erties the logistic map: (i) (x(t)l 
explained ex-posl by econoln~tric models is quite fills up the interval [O,11 uniformly as t -> =, 
low; and that VAR statistics are very sensitive to implying that the fraction of points in (xtt)] 
even minor modifications in the VAR7s rarldom falling into an interval lab1 is @-a) for any 0 c a 
and non-random components implying that any c b < 1; (ii) Any small error in measuring the 
evidence provided by a VAR on the initial Sate, ~(o), will be compounded expollen- 
dynamic relationships amongst its variables is tially fast in forecasts of x(t); (iii) xtt) appears 
suspect. stochastic even though it is generated by a 

These drawbacks in the earlierappro~les have deterministic process; and (iv) The U Y M ~ ~ C S  of 
led to the emergence of chaotic growth modcls, a chaOlic process are governed by 
ppularised by the works of Rossler El9791 and parameters. Properties (@-(iii) which are true for 
Goodwin 119901, where the economy follows all chaotic processes create the illusion of ran- 
nonlineardynamics whichareself-generating and d 0 R ' l ~ ~ s  making prediction extremely difficult. 
never die down. The fact that fluctuations can be As lhe logistic ma~1theH6non map 
internally generat& has a certain intuitive appeal [Hknonv 19761 is a bivariate chaotic system 
which the earlier two approaches lacked. described by the pair of equations: 

It so happens that chaotic dynamics is neces- 
.wily nonlinear which gives it a second appeal x(t) = y(t-1) + 1 - ~x(t-1)' (5.20) 

because such models can generate much richer y(t) = BX(~-1) (5.21) 
types of behaviour unlike linear models which, 
no matter how large or complex, can generate whose solution yields chaotic tnjectories for x(t) 
only four types of behaviour: oscillatory and and y(t) for a large set of parameter values, e.g. 
stable; oscillatory and explosive; non-oscillatory A= 1.4 and B=0.3. 
and stable; and non-oscillatory and explosive. Unlike the earlier two discrete-time models, the 

It is difficult to provide a precise description of van der Pol model is expressed in terms of 
chaos without using technical terms such as differential equations.The two-variable system is 
positive topological entropy, positive Liapunov given by (where k = dx/dt): 
exponents, existence of a strange attractor, 

* = Y  (5.22) amongst others. Informally, chaos occurs when 
the time path of a variable generated bv a non- y =-A(X~- I)Y-BX (5.23) 
linear d e k i n i s t i c  process looks rand6m in the 
sense that there is aperiodic motion as well as yielding the van der Pol equation: 
sensitive dependence on initial conditions. The 
latter is a more problematic one since it implies ~ + A ( x ~ - I ) A + B ~ = o  
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The van der Pol model produces a limit cycle, 
being unstable for any I x I< 1 and stable for any 
I x I> 1. The quadratic nonlinearity produces 
special behaviour: for small values of A, the cycle 
is approximately sinusoidal; but for large values, 
the result approaches a square wave known as a 
relaxation oscillator. 

Unlike the Henon and van der Pol two-variable 
systems, the Lorenz map is a trivariate chaotic 
system given by: 

Lorenz [I9631 setA=lO; B=28 andC=8/3 while 
simulating atmospheric dynamics and obtained 
chaotic system trajectories: a result responsible 
for most of the later studies in chaos theory. 

Just like the Lorenz map, the Rossler band [see 
Rossler, 19791 is also a three-variable model 
which is given by: 

The coefficients of x and y in eqs. (5.29) and 
(5.28) being +H and -D, respectively, the solu- 
tionsareoscillatory and are in deviations from the 
fied-point equilibrium which represent a 
steady-state growth. Setting z(0) = 0, we obtain 
the results: % = -Dy and y = tHx + Fy, so that: 

If F c 0, the result is a stable cycle around steady 
growth. With all parameters positive, an unstable 
cycle results. 

Based upon the above nonlinear systems, a few 
researchers have attempted to model certain 
aspectsof the Indian economy as a chaotic process 
in order to try and understand how macroeco- 
nomic fluctuations can be endogenously gener- 
ated. 

In this context, Rao and Bhogle [I9901 were the 
first to explicitly use chaos theory in order to 
analyse the feedback between budget deficits, 
money growth and prices for the Indian economy. 
Based on the mathematical theory that chaotic 
trajectories can be obtained for a wide class of 
families of functions, provided these are single- 
peaked, possess a negative Schwarsian deriv- 
ative, and are increasing in a given parameter, 
they specified an exponential map which is a 
univariate chaotic system and described the 
dynamics of the inflation rate (c) by: 

where 0 is the ratio of government expenditure 
to money supply; 8 is the product of a (the 
coefficient linking money growth rates and 
inflation rates) and v (the income velocity of 
money); and p is the elasticity of real money 
demand with respect to the inflation rate. The 
existence of three controlling parameters and the 
possibility of three equilibrium solutions yielded 
certain interesting insights into the dynamics of 
hyperinflation as well as the structure and pattern 
of bifurcations: the uniqueness of temporary (or 
virtual) equilibrium; the stability of trajectories 
contingent upon initial conditions; and the exis- 
tence of a critical value of 0 beyond which level 
a temporary equilibrium (usually a moderately 
high but stable inflation rate) would explode 
exponentially towards a much higher fixed point 
attractor (usually a hyperinflationary spiral). 

Based on a similar map, Swami 11993 J was able 
to provide an alternative (to the Dombusch 
overshooting theory) hypothesis, using a cobweb 
model with a nonlinear import demand function, 
to explain why exchange rates are so excessively 
volatile. The results, apart from suggesting a 
plausible factor for the observed instability of 
export-led growth, indicated that chaotic trajec- 
tories can arise if the coefficient of adjustment (to 
excess demand) in the exchange rate exceeds a 
critical limit. 

Currently efforts are being made to construct 
bivariate and trivariate chaotic systems to study 
cyclical fluctuations. While a preliminary 
framework for analysing business cycles beha- 
viour was proposed [see Rao, 1991al by speci- 
fying the dynamic linkages between output, 
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inflation,interest rates and money supply in terms 
of aRossler Band coupled to a van der Pol model, 
the very complexity of the model has rendered its 
calibration difficult. 

In this context, the first empirically calibrated 
chaotic growth model for the Indian economy was 
constructed by Goyal [I9931 who worked within 
a two-sector general equilibrium framework and 
showed that endogenous parameter changes can 
lead to growth cycles that are often characterised 
by the existence of steady-state non-market 
clearing multiple equilibria. 

Research on calibrating the "Rossler Band" for 

not extrinsic noise independent of the economic 
system but is intrinsic noise generated by the 
chaotic dynamics of the system itself. 

It is because of such a reconciliation between 
microeconomics and macroeconomics; between 
extrinsic noise and intrinsic noise; and, ulti- 
mately, between chaos and order that leads one 
to believe that nonlinear dynamic systems theory 
can provide a far better description of economic 
behaviour than that which is currently possible 
using alternative paradigms. 

6. Conclusions 
the Indian economy is currently in progress and, 
if successful, it would be possible, by integrating efforts in India have cOncen- 
control and chaos theory, to prescribe policy that m'ed on the theoretical side with building 
is nmessary to stabilise the deteministic~chaotic sistency models which fit into a framework of 
component of the economy. such models of specified overall targets- the col'lcem of fie 
"con~olled chaos" would be able to offer guide Planning Commission has been invhbl~ 
lines on the approach to be adopted as far as specify short-run five-yearly targets of national 

designing models for the Indian economy is income growth rate, requisite aggregate invest- 

concerned. ment and other macroeconomic magnitudes; all 
of which have then been dove-tailed into a 

Economics conhs One long-run perspective plan, The planningexercises 
paradox. In microeconomics, all economic vari- have therefore consisted of working within a 

are seen to be by the highly disaggregated static I 0  model, given these 
dwisionsofmaximisingagen~hereby imply i n  targets. H ~ ~ ~ ~ ~ ~ ,  fony years of planning have 
that all microeconomic variables can be assumed indicared, beyond the shaQw of my daub, ht 

be com~lek l~  deterministic. However* in the actual performance of the Indian economy hay 
mamOnOmics, these almost always fallen short of these targets. This 
"dabfa an f rquen t l~  viewed a being random. has led to a growing awamess amongst many 
The problem is to reconcile the fact that the same lndian economisa fiat consistency planning 

are deterministic and at the models need to be supplemented by other types 
same time - a Paradox which may be explained if of planning models which, by incoporating the 
the economic system is chaotic. technological, behavioural and institutional 

Cmmtl~,atransitiontowardsa chaotic regime relationships existing in the Indian economy, can 
has been wimessed in SWeral I n a ~ f ~ e ~ ~ n ~ m i e ~  help in identifying bottlenecks, constraints and 
around the world. Many indust~ialised countries lags in the system, besides generating the actual 
seem to have suddenly switched from conditions achievable growth rate. 
ofsteady-stas growth (which was prdominantly Protagonists of consistency models have 
the domain of traditional economic theory) argued, however, that a successful ex-post pre- 
towards those exhibiting erratic fluctuations. As diction of shortfalls in the planning target by, say, 
a result, it has become very difficult to predict an econometric model does not per se vindicate 
several key macroeconomic indicators, notably its specificationssince it may be acase of spurious 
exchange rates. While it is still not certain that correlations because these simulations, by 
what we are observing is chaotic dynamics extrapolating p a t  trends, may only b e  indicating 
because there are too many independent sources that each successive plan has required lifting the 
of noise which affect economic data, it is possible economy onto a path higher than that predicted 
to conjecture that some of the observed noise is by previous experience [seeDesai, 19731. But this 
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may be equally consistent with saying that the 
growth targets of most of the five-year plans were 
chosen with scant regard to shortfalls during 
previous planning periods. Thus, economctric 
models, being descriptive of these shortfalls, 
estimate the lower bound of the potential growth 
of the economy. Thcs, while a successful pre- 
diction by ecol.omeuic models can be taken as an 
indicator of a flaw in plan design, its logical 
corollary would imply that the degree of success 
in designing, folmulating and executing a plan 
can be measured by the extent to which econo- 
metric models underpredict real variables, espe- 
cially output growth rates, over successive plan 
periods [see Rao, 19841. 

One position sometimes atticulated is that somc 
of the more pertinent socioeconomic features of 
the Indian economy cannot be appropriately 
captured by means of the systems approach to 
macroeconomic modelling, and corisequently it 
would be dangerous to base policy decisions on 
such models. First of all, decision makers in the 
government do, in fact, consider the reactions of 
the economy while making decisions, however 
imperfect their knowledge of these reactio~may 
be. The use of systems methods, by aiding in the 
quantification of these dynamic responses, forces 
a decision-maker toexplicitly make a stand while 
considering an issue. It is more dangerous for 
decision-&ers to hide their as~umptions, 
regarding the economy, on which they base their 
policies, than it is for macroeconomic systems 
designers to quantify the economy by means of a 
mathematical model and ddvise policy makers on 
thecorrect strategy. Most aecisions in practice are 
made in the face of uncertainty, but uncertainty 
does not justify discarding a perfectly rational 
quantitative approach. 

In concluding, we must note that the word 
model is often used in two different senses. To 
many, a mathematical model is any set of equa- 
tions that adequately describes the behaviour of 
the system in question. In some fields, however, 
where the equations governing the behaviour of 
the system are precisely known but are so com- 
plex as tobe practically impossible to handle, the 
word 'model' is reserved for a mathematical 
scheme that never pretends to describe the system 
in its entirety, but is expected to be effective for 

a certain set of parameters in a certain range of 
applications. Thus, the Navier-Stokes equations 
for fluid dynamics are a model in the first sense, 
while the Prandtl-Kolmogorov equations for 
turbulence only in the latter sense. In economics, 
the problem is to try and explain observed phe- 
nomena, which can yield trajectories more com- 
plicated than either fluid flows or turbulence, 
without r e c o b e  to my known economic 
equations of motion and it is this that has proved 
to bethe major drawback facing macroeconomic 
systems designers. 

This has implied that the evolution in the 
designing of systc ms for the Indian economy has 
been governed by a faithful adherence to the 
Darwinian principle of "survivail of the fittest" 
reflected in the progress made from the now- 
extinct Mahafanobis growth model used nearly 
forty years ago to the control and chaotic systems 
currently in vogue. Hopefully, this quest for 
perfection will continue for when planners, aided 
by their intuition, fail to provide guidelines on the 
macroeconomic strategies to be adopted, it is the 
systems theorist alone who, by attempting to 
come to terms with seemingly irreconcilable 
objectives, can assist them in making the final 
diagnosis. 
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EXCHANGE KATE BEE1AVIOUR OF INDIAN RUPEE IN A 
CONTROLLED FOREIGN EXCHANGE REGIME: 

A COINTEGRATION APPROACH 

Sukumar Nandi 

Whenever a currency is subject to control regarding its exchunge rule and trading, a parallel 
market develops and a second exchange rate, popularly known as bluck market rate, i s  established 
in the market. The interaclion of this with the official rate is conditioned by the domestic fiscal and 
monetary policies and international scenario. The comovement of these two rates reflects the nature 
and the degree of the disequilibrium of domestic economy. The nature of this relationship in a his- 
torical perspective has been explored in this puper by using a sophisticated econometric approach. 

The role of the government in the regulation of 
the economic activities has been debated in the 
literature for a long tirne and the debate still 
continues. The main focus seems to be not the 
desirability of the government rcgulations but tile 
optimum degree of it. A subtle distinction also 
emerges in the literature between the 'Gover- 
nance' and 'control' on the part of the state 
machinery [Banuri, 1992, p. 2191. While the 
responsibility of the government lies in regulating 
the activities of the different economic agents so 
that the latter can utilise their full potential in the 
development process, strict regulations with a 
view to 'control' the activities of the economic 
agents may stifle the spontaneous enthusiasm of 
the players in the field and this may induce them 
to bypass the regulations which they think 
unnecessary for the normal process of economic 
activities. But the set of priorities of the govern- 
ment may be different from what  he economic 
agents think propcr and in this perspective the 
government comes forward with elaborate con- 
trol mechanism to guarantee that the priorities are 
adhered to. The argument for control are 
reinforced when some economic agents are not 
the citizens of the country but they participate in 
the domestic economic process as the economy 
opens up through international trade. 

The above paragraph explains, in brief, why 
each country, irrespective of the level of eco- 
nomic development, exercises widespread con- 
trol on the external transactions of the country. 
The developing economies suffer from mere 
complex problems: their money markets are weak 
and these are not properly integrated to the 
economy, their capital markets are weak and the 

economies strugglc to maintain the minimum 
required internatior~al reserve to back their cur- 
rencies. Thus 'protection' becomesthecatchword 
for the developing countries: their capital market 
requires protection from the interferences of the 
strong capital from abroad, their currency needs 
protection from the onslaught of the speculators. 
An elaborate system develops to control the flow 
of capital across the political boundaries and to 
maintain a fixed and rigid exchange rate for the 
domestic cmcncy. The fixed exchange rate 
system had been also fully consistent during the 
Rretton Woods era when the stability of the 
exchange rate had bcen the principal objective of 
the international exchange rate system. 

The fixed exchange rate system became the 
sheet anchor of the policy of international trans- 
actions for the developing countries. Meanwhile, 
the domestic money market created inflation to 
maintain equilibrium and very soon the domestic 
price level of the developing countries deviated 
too much from the world price level. Because of 
the fixed exchange rate regime, the exchange rate 
of the domcstic currency hardly reflected the true 
purchasing power and too much deviations of the 
fixcd official exchange rate of the currency 
created a parallel market for it, where it is 
exchanged against a foreign currency at a much 
lower price. This is the black market exchange 
rate which reflects the ground reality of the dis- 
equilibrium in the domestic money market. For 
example, the Indian rupee has been having a black 
market exchange rate since the early fifties and 
this ratc is sharply different from the official rate 
(Figure 1). While the official rate remained fixed, 
the black market rate fluctuated depending on the 
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market situations. The latter depends on the 
overall macroeconomic policies of the economy 
and the position of balance of payments. While 
the official rate remains insulated from the effects 
of market forces due to government policy of 
fixed exchange rate regime, the black market rate 
absorbs the thrusts of the market forces through 
its fluctuations. The theoretical structure given 
below explains this relation in detail. 

India has been following a rigid exchange 
control regime since Independence. The whole 
period can be divided into two parts: The first 
period covers the period 1950-1971, when the 
exchange rate was officially fixed. The Bretton- 
Woods system collapsed in 1971 and Indiastarted 
a basket - currency regime from 1975 onwards. 
The period 1971-1975 was characterized by 
experiments with the new exchange rate system 
when major currencies of the world started 
floating. In 1973, the rupee waspegged to theU.S. 
dollar for a brief period and then it was delinked 
and linked with pound sterling. This system 
continued till 1975 when the rupee was linked 
with a basket of currencies. The contents in the 
basket and their respective weights remained a 
secret. This system continued till February 1993, 
when the rupee became a fully floated currency. 

The exchange rate regime of the rupee in the 
post Bretton Woods era since 1973 has been 
dynamic with the controlled exchange rate 
showing flexibility. But the flexible official rate 
could not deter the operation of a black market 
and the black market exchange rate continued to 
thrive. Thus the rupee continued to be cheaper in 
the black market and the difference between the 
two rates fluctuated over time (Figure 2). In fact, 
the movement of the two exchange rates from 
1980onwards has been consistently uniform with 
the black market rate remaining consistently 
higher than the official rate. The interesting point 
is that the incipient depreciation of the rupee did 
not close the gap between the two rates. The 
relationship between the two rates has its theo- 
retical explanation which comes out as a reduced 
form of relationship from a structural macro 
model. While this aspect is important, we are 
more interested in this study to explore the nature 
of the movement of the two time series of the two 
rates of exchange of the rupee. With this broad 

objective in mind, the present note explores the 
following: (i) whether the two time series are 
stochastic in nature, and (ii) whether a casual 
relationship can be established between the two 
series. 

The paper is divided in several sections. Section 
1 analyses in brief the theoretical model linking 
the official exchange rate with the brack market 
rate of a currencfin a broad macroeconomic 
framework. Section 2 describes the time series 
econometrics which is used to explain the 
movement of the two exchange rates. The models 
explained in section 2 are empirically tested in 
section 3; and section 4 explores the casual 
relation between the two series. The last section 
comes in the form of a conclusion, which also 
contains the policy implications of the paper. 

1. Black Market Exchange Rate: Theoretical 
Framework 

In traditional monetarist framework the 
exchange rate is defined as the price of domestic 
currency in terms of foreign currency. Thus 
exchange rate is a price and it reflects the dis- 
equilibrium in the money market in the form of a 
mis-match between the demand for cash balance 
and the supply of it. When a currency is under the 
fixed exchange rate regime, the disequilibrium in 
the money market in the form of an excess supply 
of money is partly reflected in the form of a 
depreciation of the exchange rate and that hap- 
pens in the unofficial market, which is euphe- 
mistically called as black market. The fixed 
exchange rate regime is also associated with an 
elaborate exchange control which acts as a 
rational device in the face of an increasing 
demand for foreign currency. The black market 
of the latter emerges when the demand for i t  
exceeds the available supply. The price of foreign 
currency becomes higher compared to the price 
quoted in the official rate and the gap is  the black 
market premium, which acts as an incentive to 
supply foreign currency in the black market. As 
mentioned in the literature, the premium depends 
on the economic variables like inflation, trade 
gap, tax-structure, etc. [Blejer, 1978, Pinto, 1989, 
Pp. 321-3383, But the extent of this premium, 
determined as the ratio of the black market rate 
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(BMR) to the official rate (ER), determines the 
supply of foreign exchange in the black market. 
Thus the supply function in logarithmic form can 
be written as 

Log S, = a, t a, log (BMRIER) ....( 1) 

The demand for foreign currency depends 
positively on the returns from holding the asset 
(in foreign currency) and negatively on the return 
from on alternative asset (held in domestic cur- 
rency). The former depends on the expected rate 
of depreciation of the domestic currency. Again, 
the latter depends on the inflation rate differential 
as higher inflation at home leads to the depreci- 
ation of the domestic currency in the black mar- 
ket. From this consideration Blejer [I9781 
postulated the following expression for the 
expected depreciation of the black market rate 

WherePandP,are the domestic and world price 
level respectively, and ~ ' h n d  P: are their 
respective change (here asterix (*) means the rate 
of change of the variable and this is used uni- 
formly). 

Further, the opportunity cost of holding foreign 
currency depends on the difference between the 
domestic and the foreign interest rate. Assuming 
that the interest rate differential closely follows 
the inflation differential between the domestic 
economy and the world, the demand function for 
foreign exchange in the black market can be 
written as 

Where b, is the own return elasticity and b, is the 
alternative cost elasticity, which determines rel- 
ative rate of return when asset is held either in 
foreign currency or in domestic currency. 
Assuming that the elasticities are equal ( i.e., b, 
= bd, we can write 

l o g 4 , = b +  b, (log P- log P, -log,,) ....( 4) 

Differentiating equations (1) and (4) with respect 
to time (t) we have 

SL = ~,(BMR' - ER') . . . . (5)  

Di = b1[Po - P: - BMR*) . . . . (6) 

Where the symbol (*) is  the rate of change as 
denoted earlier. 

Market clearing in the black market of foreign 
exchange requires that the flow equilibrium 
condition is satisfied, or 

and thus from Equations (5) and (6) 

which implies 

Thus we find that the rate of depreciation of the 
black market rate is a weighted average of the 
depreciation of the official exchange rate and the 
inflation differential. 

In an economy where disequilibrium in the 
money market persists and domestic inflation is 
a perpetual phenomenon, the two rates move in 
tandem and the equation (7) gives some sort of an 
equilibrium relation between the two. The 
depreciation of the black market rate clears the 
black market, but we are to remember that this is 
nothing but the spill over of the disequilibrium in 
the domestic money market, as the official 
exchange rate is subject to government inter- 
vention. ' 

2. Time-series Econometrics 

The movement of an economic variable over 
time creates the time series which is treated as the 
product of a random economic process of the 
functioning of the macro-economic structure. The 
time series thus generated may have a trend 
component apart from the stochastic part added 
to the trend. When two economic variables move 
over time and the theoretician seeks some rela- 
tionship between the two, then the mere rela- 
tionship of their absolute level may give a false 
impression when both the time series are not 
'stationary' according to the recent claims of the 
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econometricians. A stochastic proccss is dcfined 
as  stationary if the joint and conditional proba- 
bility distributions of the process is invariant over 
time. In a weak sense, stationarity implies 
constant mean and variance over time. The test of 
it is the unitroot test. Thus the test is based on the 
estimation of the regression equation for a series 
Y, like 

Where D is the first difference operator, and it is 
followed in this paper. 

If the absolute value of the t - of the estimated 
coefficient is greater than the prcscribed value, 
the null hypothesis that Y, is non-stationary (is. 
having a unit root) is rejected. The test is proposed 
by Dickey and Fuller [1979, Pp. 427-4311.' 
Failure to reject the null hypothesis leads to the 
test of higher order integration of the series and 
for this the following regression is run: 

D~Y, = PDY,, + U, . . . . (2) 

Where D' is the second difference operator. 
If the null hypothesis is rejected, the series Y, is 

stationary and Y ,  is integrated of order one or Y, 
is I(1). If the null hypothesis cannot be rejected, 
wecan repeat the procedure to ascertain the order 
of integration. Once the latter is known, the series 
can be differentiated accordingly to get the sta- 
tionary series. 

Dickey and Fuller [1981, Pp. 1057-10721 
advocated an augmented test of the form 

to take care of the possible autocorrelation in (1). 
This is known as Augmented Dickey-Fuller test 
(ADF) and is considered as the efficient test of 
integration. The procedure is the sameand the t - 
statistic for the estimated value of A is examined. 
The lag structure (the value of K) is kept on the 
lower side with an eye to the value of autocor- 
relation. 

In economics, most time series are subject to 
either stochastic or deterministic trend. Regres- 
sionin such a situation may lead tospuriousresul t. 
One remedy to this type of situation is 
differencing the time series. There is another idea 
related to this situation. If there is a long run 
relationship between the two non-stationary 

variables, the idea is that the deviations from this 
long run path are stationary and when this hap- 
pens, the variables are said to be cointegrated. 

Cointegration and Long-term Equilibrium 

The cointegration of two time series variables 
provides a statistical counterpart of the economic 
phenomenon when economic theory proposes 
forces which imply that some com bination of time 
series e.g. prifts and wages, money supply and 
price, etc., will not diverge from each other by too 
great an extent, at least in the long run [Granger, 
1986, p. 2131. This correspondence of the notion 
of cointegration with the theoretical concept of 
long run equilibrium gives rise to some tools of 
analysis by which some propositions of economic 
theory can be tested. Consider two series X, and 
Y, and both of these are integrated of order one 
or I(1), that is, first differences of both are 
stationary. If economic theory suggests a long run 
equilibrium relationship 

then a linear combination of the two series is 
stationery. Again, the cointegration of the two 
series is at least a necessary condition for them to 
have a stable long-run relation. Otherwise X, and 
Y, will tend toilrift apart without bound [Taylor, 
1988, p. 1,3731. This suggests that a stable 
long-run relationship between the two integrated 
variables implies that they are also cointegrated. 
An explanation of this statement can be given in 
following way [Darnell and Evans, 1990, p. 1381: 
Consider the following: 

Where e is the error, and Z, is a proxy variable 
which captures the effects of environment, and in 
the sample t = 1,2, ... n, the values of both Z, and 
error e, are stationery, but outside the sample. 
There is no guarantee that Z, will remain statio- 
nery. Thus within the sample period stability of 
the long-run relationship may be seen to imply 
cointegration. But outside the sample, stability of 
long-run is  not guaranteed. Thus the proposition 
that the cointegration is at least necessary for the 
e~istence of a stable long-run relationshipis true 
when the nature of the 'long-run' is restricted. 
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The error term in the cointegrating equation 
captures the effects of all influences not otherwise 
modelled explicitly, and, by its very nature, it 
picks up the consequences of the failure of the 
'real world' to conform to the world of ceteris 
paribus. The procedure of cointegration consigns 
some systematic influences to the error term, and 
therefore, the inductively based 'Knowledge' 
drawn from the cointegrating equation is inade- 
quate. This, along with the implication of change 
of environment (variable ZJ beyond the sample 
may lead to an observation like the following: the 
existence of a stable long-run relationship 
between two integrated variables implies that 
they are also cointegrated, but the converse is not 
true. A failure to prove cointegration between two 
integrated variables does not automatically lead 
toanegation of their stable long-run re~ationship.~ 

Against the theoretical perspective explained 
above we can describe the mechanics of testing 
the cointegration between two tine series, say X, 
and Y,. It i sa  two-step procedure. First, we are to 
test whether the two series are integrated of order 
one or not and this is nothing but unit root lest. If 
it is found that both X, and Y, are 1(1) process, a 
useful method of testing whether they are coin- 
tegrated is  to estimate the equation 

and test if the residuals are I(0) or not. Some 
simple tests of the implied null hypothesis that X, 
and Yt are not cointegrated are discussed in Engle 
and Granger [1987,Pp. 251-2763. The first test is 
based on the Durbin-Watson statistic (DW) for 
equation (4), and tests, on the null hypothesis that 
U, is I(1), whether DW is significantly greater 
than zero using .the critical values provided in 
Sargan and Bhargava L1983, Pp. 153-1743. This 
iscointegration Durbin-Watson test (CIDW), and 
Banerjee et a1 11986, Pp. 253-2771 proposes a 
simple 'rule of Thumb' for a quick test of the 
cointegration hypothesis. If the CIDW computed 
for equation (4) is smaller than coefficient of 
determination (R2) the cointegration hypothesis 
is likely to be false. 

The second test of cointegration examines the 
estimated residuals Ut of equation (4) and this 
boils down to the test of the unit root of the 
residuals, which is discussed earlier. 

Thus when two time series X, and Y, are 
integrated of order one and they are cointegrated, 
then the linear combination Z, = Y, - Bx, will be 
stationary. This shows the relation between 
cointegration and long-run equilibrium, because 
if economic theory suggests a long-run equilib- 
rium between X, and Y, like Y, = Bx,, then Z, 
measures the ektent to which the system deviated 
from-equilibrium and this is called 'equilibrium 
error' [Granger, 1986, Pp. 213-2281. When the 
long-run equilibrium relation is stable, B becomes 
unique and the values of Z, (error) gives infor- 
mation about the dynamic nature of the relation. 
The impact of this on model specification can be 
had through a dynamic model, called the error 
correction model by the econometricians. The 
model is set up as follows: 

k l  ml 

DX, = Ae,, + C qDX,., + f: PjDYl.i + U,, ....( 5.1) 

U m2 

DY, = Be,., + C gDX,., + Z PjDY,, + U, . ...( 5.2) 

Where e,., is the lagged error estimated from the 
cointegration regression (4) and at least one of A, 
B #0, and K,, K,, m, and m, are optimal lag 
structure in these equations, while D is the first 
difference operator. 

Granger [1981, Pp. 121-1301 pointed out the 
relationship between error correction model and 
cointegration. The so-called Granger Represen- 
tation Theorem [Granger, 19831 shows that a 
cointegrated series can be represented by error 
correction model [Engle and Granger, 1987, Pp. 
25 1-2761. The error-correction models are sup- 
posed to give better short-run forecasts as well as 
long-run ones [Granger, 1986, Pp. 213-2283. The 
implication is that once the cointegration test is 
done, the resulting information can be used for 
subsequent specification of the model. 

The test of cointegration is also done by another 
type of test, called the restricted vector auto- 
regression (RVAR) test, which required the 
estimation of the following equations: 

OX, = b2e,., + aDY, + u, ....(6 .2) 

(Here also D is the first difference operator) 



JOUANAL OF INDIAN SCflOOL OF POLITICAL ECONOMY APRIL-JUNE 1994 

To test the null hypothesis of no co-integration 
the required 'test-statistics' is calculated as the 
sum of the squares of the t-statistics of b, and b, 
or 

If T* is statistically significant, we reject the 
null hypothesis of no cointegration. 

The knowledge of cointegration enables us to 
do another type of test in econometrics and this 
is the causal relation between the two time series. 
When the two time series X, and Y, are proved to 
be stationary or I (o), the model can be estimated 
for the test of causality [Sims, 1972 Pp. 540-552; 
Granger, 1969, Pp. 24-36]: 

01 .2 ' 
X,=Q+ XdjY,- (i- 1)+ I:hjY,,+uI 

I I 

Here both X and Y represent the economic 
variables we deal with i n  this study. The forward 
and backward lag structure are taken following 
the standard literature [Chow, 1987, Pp. 55-61]. 
The stochastic terms V and U have their usual 
normative properties, that is, both are normally 
distributed with zero mean and constant variance. 
The implications of the lag sqcture are as fol- 
lows: The prediction of Y from current and past 
X's wouldnot be improved if future values of X's 
are included. In other words, one can regress the 
variable X, and if causality runs from X to Y only, 
future values of X in the regression estimate 
should have coefficients, insignificantly different 
from zero as a group. In order to test the 
hypothesis that coefficients for future values of 
the independent variablesare jointly equal tozero, 
F-statistics are calculated as per standard litera- 
ture [Chow, 1987, Pp. 55-61 1 and the calculated 
values of the F-statistic are then compared with 
the critical values in the table. 

3. Data, Methodology and Empirical Resuit: 

The analysis of cointegration in time series 
econometrics points to the limitations of the use 
of stochastic time series of economic variables in 
the analysis of economic theories3 In our pursuit 
of using the available tools in this new area we 
have taken the period 1973-1991 as the reference 
period in our study. 

The quarterly data for the macro variables 
(except income and black market exchange rate) 
are collected from various issues of International 
Financial Statistics [IMF]. The quarterly data of 
nominal income is derived from annual figures 
wilh the help of standard statistical procedure 
[Boot et al, 1967, Pp. 65-751.~ The data on black 
market exchange rate are collected from Pick's 
Currency Year Book, which provides information 
about the market rate of the valueof the currencies 
quoted in New York money market. The 
allthencity of this source is well accepted in the 
literature. All the data are in Tables 8 and 9. 

The quarterly data are subjected to seasonal 
effects. The latter effects are removed with the 
help of filters available in standard econometric 
packages.' For most of the results in this study, 
ordinary least square technique has been used. 
The Cochrane - Orcutt method has been applied 
whenever necessary to take care of the possible 
effects of autocorrelation in the residuals of the 
estimated equations. 

a) Unit Root Test: From Table 2 we see that 
while the critical value of the t-statistic is 2.98 at 
1 per cent level of significance (minus sign being 
omitted), the ADF test given t-statistics for both 
official exchange rate and black market exchange 
rate are much smaller. Thus the null hypothesis 
of non-stationarity cannotberejected. The DF test 
gives sharply different result in this case, but we  
reject this result in favour of the ADF test as per 
standard literature [Engle and Granger, 1987, p. 
2691. When the existence of the unit root is 
established, the order of the integration is to be 
found out. Thus the same ADF test is applied on 
the first differences of both the variables, that is, 
the official rate and the black market exchange 
rate. We find from the results in table 3 that the 
coefficientsof the first differences of the variables 
are significant and negative. Thus the t-statistics 
are negative and compared to the critical value of 
-2.98 at 1 per,cent level of significance (for a 
sample size 751, its value is much higher. So the 
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null hypothesis of non-stationarity is rejected. 
Thus the first differences are stationary which 
indicates that the series of official rate (ERJ and 
black market rate (BMRJ are I(1), but their fist 
differences are I(0). A look at the figure 3 showing 
the first difference of both the series confirms the 
result. Both the curves show no specific trend in 
showing the movement of the two series. 

b) Cointegration test: One interesting aspect of 
the co- movement of both the rates is to see 
whether cointegration exists between the two 
variables. Four separate tests are appliedand these 
are - CRDW, DF, ADF and RVAR. The relevant 
test statistics are 0.26, -2.177, -1.396 and 55.09, 
respectively. Except in the case of RVAR, the 
estimation of which is given in Table 5, all other 
test statistics are too small to reject the null 
hypothesis of no cointegration. Only the test 
statistic of RVAR is significantly higher than the 
critical value of 37.2 at 1 per cent level of 
significance. Though the result is mixed, we can 
accept the conclusion of the first three test and 
conclude that the two variables, ER, and B W ,  
are not cointegrated. 

The lack of sufficient evidence in favour of 
cointegration implies that the construction of 
error correction model (ECM) is not meaningful. 
As if to test the result of RVAR (confirming 
cointegration) we have built up the ECM and the 
estimation is presented in Table 6. Looking at the 
poor values of adjusted R~ and the relevant 
t-statistics of the estimated coefficients we see 
thatboth theequations are poorly fitted. This poor 
result confirms the lack of coin tegration between 
ER,and BMR,.This econometric evidence further 
shows that the possible theoretical connection 
between the two exchange rate , which can be 
established through the monetar I st framework, is 
atleast weak in Indian context. Even then another 
interest remains and it is the possible causal 
relations between the two variables. This aspect 
is worth exploring, and it is done in the next 
section. 

i 
4. Causality: 

Themodelon causality, as explained earlier, has 
been estimated taking the first differences of 
logarithm of both the variables and the relevant 
F-statistics arc calculated corresponding to the 
different lag structure. The first differences are 
taken because both the series are proved to be 

stationary only in the first differences. The details 
of the result (both F-statistic and final prediction 
error i.e., FPE) are reported in Table 7. Only one 
lag structure is reported as the variation in the lag 
structure does not improve the final prediction 
error, these are not reported in the table. We find 
uni-dimensional causality, that is, from official 
rate to black market rate with a lag structure 5. 
Thus we find that in the period of our study, that 
is during the period 1973-1991, the changes in the 
official exchange rate has caused the changes in 
the black market rate. The downward adjustment 
of the rupee vis-a-vis U.S. dollar based on the 
estimation of currency basket has not helped in 
the ~ ~ d ~ c t i ~ n  of the gap between the official rate 
and the black market rate. This is clear in the 
figure 2 also. The movement of the two rates 
continuously upwards shows the depreciation of 
thc currency over time. The statistical result 
merely established the fact that the depreciation 
in the official rate has induced the depreciation of 
the black market rate which is a strange result so 
far as macroeconomic stabilisation policies are 
concerned. An over-valued domestic currency 
encourages the inflow of foreign exchange 
through unofficial channel, which help in the 
flourishing of the black market in the foreign 
exchange. Though the official rate exhibited 
considerable flexibility during the period the 
operation of the black market was not abated 
inspite of the fact that the flexibility ought to have 
encouraged the inflow of foreign exchange 
through the official channel. 

The premium of the black market rate depends 
on (i) the deviations of the official rate from the 
purchasing power parity and (ii) profitability in  
illegal trade in items which are not officially 
allowed. While flexibility in the official rate can 
remove (i), the second factor remains to maintain 
the gap between the two rates. 

To supplement the result on causality the first 
differences of logarithm of black market 
exchange rate is regressed on the first differences 
of logarithm of the official exchange rate and the 
estimation obtained is as follows: 

D log RMR, = 0.0056 + 0.728 D log ER, 
(0.537) (2.92) 

+ 0.047 D log ER,., + 0.1 12 D log ER,.2 t e 
(0.1 82) (0.365) 

Adjusted RZ = 0.09 SEE = 0.348 

D W statistic = 2.24 N = 7 0  

(Figures in parentheses are t -.values) 
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HereDis the first difference operator. Thekesult 
shows some amount of support in the conclusion 
based on causality analysis, as the coefficient of 
D log ER,is significant even at 1 per cent level. 
Thus the variations in the official rate influences 
the variation in the black market rate directly and 
inasignificant way. Thecoefficients of the lagged 
values of ER are not significant showing the 
non-existence of their effects. 

In brief, we find that both the Lime series on 
official exchange rate and black market rate (after 
deseasonalising both) have unit roots and the f is t  
differences of the series are stationary. The 
cointegration analysis shows that the series are 
not cointegrated. This is also reflected in the 
results of the error correction models, as the 
coefficientsare mostly not significant. Taking the 
f i s t  differences in the logarithm we run the 
causality test and it reveals that causal relation 
from official exchange rate to black market rate 
remains. 

Conclusion: 

In the context of the model showing the equi- 
librium relation between the official and black 
market exchange rate of a currency we have 
described the cointegration approach to explain 
empirically the relationship between the two 
exchange rates of the Indian rupee. As lack of 
cointegration does not deny equilibrium relation 
as pointed out earlier, a causality test has been 
done. The result shows the unidimensional cau- 
sality from official exchange rate to black market 
rate of rupee. 

In a controlled foreign exchange regime, market 
mechanism is not allowed to function and this 
leads to a market situation where distortions 
(mainly to evade the laws) emerge and the spec- 
ulations also become important. The results are 
the fluctuations of the prices. If we see Figure 3, 
we find that the first differences of the black 
market rate show higher degree of fluctuations 
compared to the f i s t  differences of official rate. 
The latter being pegged to a basket OF currencies 
shows smaller fluctuations, while the former 
absorbs the full thrust of the market forces. 

India has been following a deficit-finance 
induced growth process since the second five- 
year plan and the same process continued in the 
post-1970 period. Thus money supply increased 
steadily along with price level. We find that while 

money supply (MI) and money income increased 
steadily in tha post 1973 period, real income did 
not register significant growth. This is evident 
from figure 5. 

An increase in money supply through deficit 
financing releases two forces: (i) it puts upward 
pressure on the price level by increasing demand 
and (ii) it helps capacity creation also by the same 
force of demand. While the first has liappened in 
India, the realisation of the second is a conuo- 
versial one. In several countries including India 
government expenditure has been relied on as a 
supplemcntary source of the generation of 
aggregate demand. This process has also been 
supported in the literature on the ground that in a 
poor economy demand constraint creates bottle- 
necks in industrialisation and an increase in 
govemment expenditure can ease these 
bottlenecks. While the controversy continues, the 
result is a mixed one.6 From the figure 5, we find 
that the real income growth is too small compared 
to the growth of money income. In other words, 
the growth of money supply in India has failedin 
its objectives of inducing growth in the real 
income: but the resultant inflation has cast its 
shadow on the price structure at the international 
level, lhat is, the exchangerate of therupee. While 
growth OF money supply (MI) and real income 
are not related to each other (Figure 7), the steady 

I increasein the price level has been associated with 
an incipient depreciation of the currency. The 
latter aspect is shown in figure 6. Even the 
incipient depreciation of the Indian rupee did not 
corroborate to the movement of the relative price, 
the latter being defined as the ratio of domestic 
price level (CPI) to foreign price level. Here the 
U.S. price level is used as a proxy of the foreign 
price level. From figure 4 we find that the 
depreciation of the rupee more than compensated 
the domestic inflation compared to world infla- 
tion during the period 1978-1986 and 
1989- 199 1 .' Though the period experienced 
greater flexibility in theofficial exchangerate, the 
black market rate showed consistent premium 
which cannot be explained simply by economic 
factors. Perhaps govemment policies having 
bearing on other factors (like smuggling of gold, 
etc.) will help in the stabilisation of the exchange 
rale of the rupee in the future period when the 
rupee is allowed to have an exchange rate deter- 
mined by the market mechanism? 

The growth process of the last two decades in 
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the Indian economy has expericnccd a moderate the free marke~  While the control on money 
dose of inflation and a slow rate of growth of real supply requires a reduction in the budget deficit, 
income. In this perspective the analysis of the an improvement in the balance of trade becomes 
movement of the exchange rates of the rupee is the imperarive so that the c o u n ~ 9 s  international 
carried out in this paper. One policy implication reserve can be kept at a satisfactory level. me 
of this note is that, in the new free market 
situation, the rupee does not have any latter gives the suength to the exchange rate .of 
official rate, a prudent control of money supply the CWCncY. A consistently swong currency will 
vis-a-vis the growth of real income will make the eliminate the premiu~n in the black market 
exchange rate of rupee stable in its movement in exchange rate. 

--  

BMR Eli I1 Y CPI FPL MI TR 

BMR 1 
ER 0.756 1 
RY 0.69 0.5 1 
CPI 0.74 1 0.54 0.854 1 
FTL 0.695 0.473 0.94 1 0.965 1 
MI 0.724 0.546 0.955 0.917 0.951 1 
TR 0.71 I 0.4 1 0.95 0.932 0.98 0.938 1 

- - 
Period 1983-1991 

BMR Eli RY CPI FF'L MI TR 

BMR 1 
ER 0.865 1 
RY 0.756 0.934 1 
CPI 0.76 0.937 0.853 1 
FI'L 0.8 15 0.973 0.94 0.97 1 
MI 0.8 I8 0.982 0.95 0.964 0.99 1 
TR 0.758 0.954 0.936 0.953 0.976 0.98 1 1 

Note: The definitions ae as follows: 
ER: Official exchange rate; BMR: Black market wte; RY: Real income; CPI: Domestic price level: FI'L: Foreign price level; MI: 
Money stock; TR: Total reserve 

TARLI?: 2 UNI'I'ROOT TESI': T - STATISTICS 

'Test Ofiicial Exchange Rate Black Market Rate 
- - - - 

DF 
ADF 

Source: Charemza and Deadmarl (1992) critical value at 1 per cent level of significance is 2.98 

TARLE 3. INWGRATION 01: 'II lE S E R I E S :  

1. Official exchange rate: D' ER, = 0.17 - 0.688 D ER,.,+ e 
t - statistics (2.23) (-6.11) 

2. Black market raw 

d BMR, = 0.308 - 0.8097 BMR,., + e 
t - stat (2.30) (- 6.95) 

=> B ~ l h  ER and BMR w e  I(o), b u ~  thc serics at lhcir lcvcls arc 1 (1).  

H u e  D' is h e  second difference ooeriuor. whilc D is the first 
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Tests Test-statistic Result 
CIDW 0.26* Fail to reject 
DP - 2.177 Fail to rqcct 
ADF - 1.396 Fail to reject 
RVAR 55.09** Reject 

* Hue R = 0.92 and ClDW < @ (adjusted R') 
** 1 pcr cent critical value for T is 37.2 
The critical value of I- statistics is -2.98 (1 per cent level of significance) 

1)D BMR, = 0.1875 u,., 
t - statistics (1.585) 

2) D ER, = 0.078 u,, + 0.39D BMR, + e 
t - statistics (-1.45 (7.25 1) 

Test statistic: = [ (1.585)' + (7.251)' ] = 55.089 

TABLE 6. ERROR C O R R E ~ I O N  MODEL: OFFICIAL EXCHANGE RATE (ER) AND 
BLACK M A ~ K E T  lbTE (Bm) 

Independent Variables Dependent variable (ER) Dependent variable (BMR) 

u1.1 -0.024 0.049 
, (-0.644) (0.663) 

D Eq-I 0.286 0248 
(1.91) (0.544) 

D E&-a 0.121 0.776 
(0.823) (1.734) 

D ER.3 0.294 -0.364 
(2.03) (-0.830) 

D E% 0.048 -0.438 
(0.333) (0.996) 

D BMS.1 0.028 -0.020 
(0.567) (-0.131) 

D BMq.2 -0.008 -0.074 
(-0.166) (-0.487) 

D BMq.3 -0.272 -0.036 
(- 1.434) (-0.236) 

D BMR4 -0.015 -0.107 
(-0.302) (-0.710) 

Adjusted R' 0.003 -0.053 
D.W. 2.01 1.87 
SEE 5.09 47.00 
n 63.00 63.00 

Figures in parentheses are t - statistics of the coefficients. Herc D is Ihe first difference operator. 

TABLE 7. SM'S TEST 01' CAUSALITY BI~TWEBN OFFICIAL EXCHANGE RATE (ER) AND 
BLACK M A K ~ T  E X ~ I A N G E  RATE (BMR) (PERIOD: 1973 - 1991) 

HO: BMR does n a  cause changes in ER HO: ER does not cause changes in BMR 

Lag F-Ratio Result WE F-Ratio Result W E  C a u d  
Smc Infaewe 
turc 

5 02651 fail ,00099 10.379 Reject .M)737 ER->BMR 
(4,47) to (5,46) HO 

reject 

The figures in the parentheses pnder F - value shows ihc dcgrccs of freedom (v, v3 
FPf! is the final rediction error 
Some relevant %- values: 
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TABLE 8. DATAON MACRO VARIABL~S - 1973.1991 

Year 

1973 

1974 

1975 

1976 

1977 

1978 

1979 

1980 

1981 

1982 

1983 

1984 

1985 

1986 

Lending 
Rate 

Exchange 
Rate 

7.589 
7272 
7.773 
8.130 
7.767 
7.798 
8.058 
8.078 
7.794 
8.354 
8.961 
8.937 
8.973 
8.987 
8.787 
8.881 
8.804 
8.807 
8.682 
8209 
8.433 
8249 
7.959 
8.188 
8.150 
7.973 
8.032 
7.907 
8.193 
7.799 
7.749 
7.930 
8.190 
8.681 
9.107 
9.099 
9346 
9.542 
9.671 
9.634 
9.970 

10.070 
10.204 
10.493 
10.707 
11.186 
11.891 
12.451 
12.430 
12.432 
11.991 
12.166 
12.287 
12.533 
12.690 
13.122 

Price 
Level 

M 1 
Rs (Billi.) 

92.49 
98.26 
97.37 

101.85 
107.88 
115.01 
109.39 
112.27 
115.36 
121.77 
118.76 
122.33 
127.11 
136.61 
142.37 
152.77 
156.52 
163.78 
164.62 
178.50 
186.27 
188.72 
182.81 
200.95 
165.19 
176.89 
170.66 
176.86 
190.42 
193.03 
1 87.07 
204.58 
220.24 
227.81 
218.05 
232.85 
234.90 
251.87 
242.68 
273.71 
273.06 
288.73 
279.47 
308.55 
3 17.92 
345.23 
332.41 
363.32 
3 82.12 
405.62 
378.20 
4 12.4 1 
418.92 
450.12 
436.81 
478.67 

Quasi Money 
Rs (Billi.) 

Foreign 
Rice Level 

National 
Income 

Rs (Billi.) 

Black 
Market 
Rate 

9.73 
9.07 
8.85 
9.33 
950 
8.82 
9.97 
8.95 
8.67 

10.28 
9.82 
9.63 

10.15 
10.35 
10.63 
10.40 
10.28 
9.90 ' 
9.78 
9.65 
9.40 
9.60 

10.13 
9.60 
9.70 
9.95 

10.17 
928 
8.92 
8.82 
8.58 
820 

13.65 
14.02 
14.44 
14.43 
14.69 
14.88 
15.01 
15.61 
16.65 
16.08 
16.21 
16.63 
18.05 
16.99 
17.63 
18.19 
18.44 
18.44 
18.00 
18.04 
18.29 
18.54 
18.70 
19.53 
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National Black 
Lending Exchange Price M1 Quasi Money Foreign Income Market 

Yuu Rate Rate Level Rs (Billi.) Rs (Billi.) Rice Level Rs (Billi.) Rate 

TABU 9: OP~CIALAND BUCK MARKE~EXCHANGEWTB OPINDIAN RUPEB: 1%4.1972 
(Rupee value of US Dollar) 

Year Official Rate Black Marker Rate Year Official Rate Black Markct RPte 

1 954.1 4.75 5.07 1963.1 4.78 6.50 
2 4.75 4.97 2 4.78 6.45 
3 4.79 5.1 1 3 4.79 7.25 
4 4.81 5.07 4 4.79 7.23 

1955.1 4.78 5.03 1964.1 4.79 7.15 
2 4.78 5.00 2 4.80 7.72 
3 4.79 4.92 3 4.81 8.13 
4 4.78 4.99 4 4.80 8.18 

1956.1 4.78 4.97 1965.1 4.79 8.14 
2 4.79 4.97 2 4.80 9.07 
3 4.81 5.11 3 4.78 9.07 
4 4.80 5.41 4 4 .n  9.17 

1 957.1 4.80 5.35 1 966.1 4.79 10.67 < 4.79 5.56 2 7.58 1 1.47 
4.79 5.76 3 7.58 11.67 

4 4.78 5.77 4 7.58 10.32 
1958.1 4.75 5.48 1967.1 7.56 11.37 

2 4.78 5.28 2 7.58 11.43 
3 4.77 5.50 3 7.58 10.20 
4 4.78 5.45 4 7.55 10.25 

1959.1 4.76 5.09 1968.1 7.56 10.47 
2 4.76 5.46 2 7.62 10.30 
3 4.78 5.81 3 7.59 9.80 
4 4.78 6.57 4 7.63 10.03 

1960.1 4.77 7.05 1969.1 7.58 10.43 
2 4.77 7.08 2 7.59 10.55 
3 4.76 7.17 3 7.60 11.08 
4 4.77 7 .a7 4 

1961.1 
7.54 

4.78 
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4.78 
1260 

7.14 4 
1%21 

7.50 
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SOU~WX IMF and Pick's Currency Year Book. 
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Upper curve Black Market Rate; Lower curve Off~cial Rate 

FIGURE 2 O~CIALEXCHANGB RATE AN BUCK MARKET WTB: 1973.91 

Upper curve Black Market Rate; Lower curve Official Rate 

Uppu curve black market rate; Lower curve Official Rate 
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FIGURE I. EXCIIANGERATE AND RELA~VBPRICE (CPICPPI) 

mURE 5. NOMINAL~NCOMEI MONEY (MI) AND REALINCOMB 3973-90 

Upper a w e  Nominal Income; Middle m e  Money; Lower c m e  Real Incane 

F x a u ~ ~ i b  EXCHANGEIRATE AND PRICELEVELIN INDIA 1973-91 
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NOTES 

1.Dickey andFuller [1979,4.427-4311 show thatthe so-called 
t- statistic, which is derived by deviding the value of theestimated 
coefficient of Y,., by its standard error does not have a Student-t 
disuibution, even in the limit as sample sizebecomes infinite. The 
distributionof this statistic is published in Dickey el a1 11986, Pp. 
12-26]. As for example, the selected percentiles show that for a 
large sample, using a 0.05 significance level would require a 
critical t* value of -2.86, rather than - 1.96 for the normal 
approximation to Student - t. 

When the null hypotheses (Ho: X, is having a unit root) cannot 
be rejected, we take the first difference of the X, series and if the 
first difference of the series X, is not having unitroot, by the same 
test, then DX, or first difference is stationary or we say it is 
integrated of order one, or X, I(1). Thus the order of integration 
shows the number of times the series is to be differenced to get 
the stationary series. 

2. As an example Taylor on the basis of his cointegration 
analysis, failed to find cointegration between the nominal 
exchange rate and the relative prices for any of the countries 
examined in his study, and the results thus became extremely 
unfavourable to the purchasing power parity doctrine Taylor, 
1988, Pp. 1376-771. But this results cannotnegate the theoretical 
hypothesis about long-run relation between exchange rate and 
relative prices. 

3. Economic time series are often characterised by stochastic 
trend, which may be the result of exogeneous variables not 
captured within the model. This aspect along with Lhe fact that 
analysis is based on the sample size points to the possibility that 
inference drawn from the reported regression is  notbecause of the 
relation of the two series as examined but because of other 
vmiables which remain in the backgrodnd. Thus the result 
becomes misleading. Haein lies the importance of ensuring the 
stationatity of the seriesbeforeusing these for any regression. The 
acralysis of cointegration brings this issue in sharp focus [Cha- 
remm and Deadman 1992, c h  21 

4. Boot el al. [1967,4. 65-66] suggcsted that a reasonable 
procedure for generating a monthly or quarterly series, given only 
a set of annual totals, is to choose values for the estimated series 
suchthatthesum of squaresofeithcrthe firstor second differences 
of successive quarterly values is minimised. 

When the sum of the squares of the diffkrences bctween the 
succwsivt quarterly values is minimised, a continuc>usly rising 

trend does not give a continuously rising straight line, but a line 
whose slope tapers off in the first and last year, so as to form a 
long stretched 'S' sign. To remedy this, they introduce a critmim 
of minimising the sum of squares of second differences. 

!(&-&.,)*, where & = X ' + I - ~  
id 

subject to the constraint 

I 

Z X,=t,(K=l,2 ,..... n) 
1-Y-1 

5. In a multiplicative time series model, quarterly valucs are 
supposed to contain seasonal effects. A suitable ratio to moving 
average method in a multiplicative model can determine the. 
individual seasonal effect of each quarter. Once these are d w -  
mined, the data can be adjusted to  remove these effects. The 
econometric software proceeds the problem in the same way. 

6. Assuming that echomicgrowthiscons~ained by inadequate 
demand, economists argue for larger government expenditure 
even financedby deficit f u m i n g  as that would help theexpansion 
of demand [See Rakshit, 1987, and Chakraborty, 1993. p. 3781. 

7. To have a precise idea about the relationship the following 
regression was cstimated, when RRY is the rateof growth of real 
income and RRM is the rate or growth of money supply (M3): 

RRY = -0.005 + 0.482 RRM + e 
(-0.358) (1.685)* 

Adjusted R~ = 0.0275 SEE = 0237 
F - statistic = 2.84 N -66 
* significant at 10 pa cent level. 

The result fails to establish any relation between the two (.) 
8. In brief, this means the official exchange rate (ER) does not 

corroborate to the purchasing* power parily doctrine. The fol- 
lowing estimation shows this 

ER, = 0.759 ( C P W L )  + e 
(1.085) 

Adjustcd R' = 0.99 
D.W. Statistic - 1.52 

SEE = 7.32 
n=  69 



JOURNAL OF INDIAN SCHOOL OF POLlTICU ECONOMY APRILJUNE 1994 

The coefficient is not significant as the I-statistics shows. @PI. is 
the price level of the U.S.A.). ' 

9. A look at Table 1 reveals that highavalues of the correlation 
coefficients in thc second period, 1983-1991, are more pro- 
nounced in the first two columns which are connected with two 
exchange rates. The same period is also tharacterised by grealer 
flexibility of bothofficial and black market exchange rates. While 
the full explanation of this phenomenon itself requires a separate 
s~udy, we mention the economic scenario briefly. Since early 
eighties, some relaxations wae  allowed in the industrial sector 
and there were some minor reforms in the money market tw. 
Industrial sccta enjoyed a steady rate of growth and relaxation of 
control on the imports of cenain items encouraged higher con- 
sumvtion. Whileofficial exchange ratedepreciated. to what extent 

Darnell, A.C. and J.L. Evans, 1990; The Limits ojEconometsics, 
Edward Elger, England. 

DickeyD.A.. W.R.Bell and R.B. Miller. 1986; 'Unit rootsinnme 
Series Models: Tests and Implications', ArnericanSlrrtisZicion, 
40. 

Dickey, D.A. and W.A. Fuller, 1979; 'Distribution of the Esti- 
mators for Autoregressive Time Series with a Unit Root', 
Journal of the American Statistical Associationh74. 

Dickey, D.A. and W.A. Fuller. 1981; 'The Likelihood Ratio 
Statistics for Autoregressive Time Series with a' Unit Root', 
Econometrica. 49. 

Engle, R.F. and C.W.J. Grangcr, 1987; 'Co-integration and Error 
Correction: Representation, Estimation, and Testing', Econo- 
mririrn 5'5 - . . .--. ---, - - . 

thiseconomic situation i n d u d  higher fluctuation ofblack market G ~ ~ ~ ~ ,  c.w.J., 1969; *Investigating Causal Relations by Eco- 
rateisdifficult toanswer. In this study ofexchange rate mOvemed nometric Models and Cross-spcctral MehodsS, Economtrica, 
we just report this phenomenon which has been revealed. 

Banuri T., 1992; 'Black Markets; Openness, and Central-Bank 
Autonomy', in T. Banuri and J.B. Schor (Eds.), Financial 
Openness and Nalional Autonomy, London, Oxford University 
Ress. 

Banerjce A., J.J. Dolado, D.F. Hendry and G.W. Smith, 1986; 
'Exploring Equillibrium Relationship in Economics through 

I Static Models: Some Monte-Carlo Eidencc'. Oqord Bulletin of 
Economics & Statistics, 48. 

Blejer, M.I., 1978: 'Exchange Restrictions and the Monetq 
Approach to thc Exchange Rate', in J.A. Frenkel and H.G. 
Johnson (Eds), The Economics of Exchange Rates. Reading, 
U.S.A., Addison-Wesley. 

Boot, J.C.G. N. Feibes and J.H.C. Lisman, 1967; 'Further Mcthods 
of Derivation of Quarterly figures from Annual Data', Applied 
Statistics, Vol 16. 

Chakraborty, S., 1993; Selecred Economics Writings, Delhi, 
Oxford University Ress. 

c%w, P.C.Y., 1987; 'Causality Between Export Growth and 
Industrial Development: Empirical Evidence from NICS', 
Icurnal of D&elopmenl Economics, Vol. 26. 

Charmza, W.W. and DP. Dtadman, 1992; New Directionr in 
Econometric Pracu'ce, England, Edward Elgar. 

37. 
Granger, C.W.J., 1981; 'SmePropcrlies ofTimeSeries Dataand 

Their Use in Econometric Model Specifications', Journal of 
Econometrics. 

Granger, C.W.J., 1983; Cointegrated variables and Error- 
Correcting Models, Unpublished UCSD Discussion Paper, 
1983, reported in Engle & Granger, 1987. 

Granger, C.W.J.. 1986; 'Developments in the Study of Coin* 
grated Economic Variables', OMord Bulletin of Economicsand 
Statistics, 48. 

Pick, F., Pick'sCwrency YearBook, PickPublishing Corporation, 
New York, various issues. 

Pinto, B.. 1989; 'Bladr Market Premia, Exchange Rate Unifica- 
tion, and Inflition in Sub Sahara Africa', The World Bank 
Economic Review, 3, September, 1989. 

Ilakshit, M., 1987; 'Onthe Inflationary Impact of Budget Deficit', 
Ecommic and Political Week&, Annual Number, 1987. 

Sargan, J.D. and A.S. Bhargava. 1983; 'Testing Residuals horn 
Least Square Regression for being Generated by the Gaussian 
Random Walk'. Econometrica, 51. 

Sims, C.A., 1972; 'Money Income and Causality', American 
Economic Review, 62. 

Taylor, M.P.. 198%; 'An Empirical Examination of Long Tern 
Purchasing Powa Parity Using Cointegration Teclmique'. 
Applied Econometrics. 20. 



POLITICAL ECONOMY OF EDUCATION IN INDIA 
(An Analysis of Macro Economic Changes and their Impact on Education) 

C. Upendranadh 

This paper examines thc priorities of the governnzent for reform of the education sector in the 
context of structural adjusttncnt programme. Growth of education in post-Independence India in 
terms of quantity and the expenditure pattern reveals that there is still an unfinished job in achieving 
minimum levels of educalion for all. 1 he problematic issues identified are inadequate financing, 
uneven allocation of resources, high wastage, etc. An analysis of the data on education participation 
of populatiort reveals thal the poorer sections and females are deprived of education in the country. 
Current enrolment status also reveals that poorer sections of students are not in higher education 
levels in appreciable numbers. Cor~ective measures are necessary to protect the interests of the poor. 

Human resource development in the form of 
education and health is a necessary condition for 
any economy to grow. Public investment on 
education and health by many countries, capi- 
talist, ex-socialist and mixed economies testify 
the premium they had put on human resource 
development. Consequently, investing in human 
beings, education for all has become sine qua non 
for any developing society. In India, the gov- 
ernment assumed the responsibility of providing 
education and health for all its population. This 
involves financial support from the governrnent 
totheeducation sector,as it isperceived asasocial 
good. 

In recent years, especially in the eighties, many 
developing countries suffered from adverse bal- 
anceofpayments situation, increased foreign debt 
and large scale budget deficits. The correctivc 
measures, sought along with IMFWorld Bank 
financial assistance, involved drastic reslructur- 
ing of expenditure pattern of governments. The 
basic presumption behind this reform programme 
is  that markets make more efficicnt allocation of 
scarce resources, and that government interven- 
tion has risen agreatdeal, resultingin inefficiency 
in the resource allocation. The reform policies 
included devaluation of currency and reforms in 
trade, industrial and fiscal sectors. The fiscal 
sector reforms included cutting down and tar- 
geting of government subsidies to various sec- 
tions, and pruning down wasteful expenditure of 
the government. 

Evidence points out that in many countries, 
social service sectors have suffered most in this 
kind of restructuring process. India, had to 

undergo the stabilization and structural adjust- 
ment programme (SSAP) starting July 199 1, due 
to the same problems mentioned above. The 
policy reforms enunciated, generated a lot of 
controversy in the country. Concerns were 
expressed on the sequencing of the reforms, 
impact on different sections of the population and 
various sectors of the economy. 

With the new economic policy reforms, 
financing ol  education has come under scrutiny. 
The role of thc government in education is 
questioned and it is feared that it will be severely 
curtailed. The objectives of equity and equality 
of educational opportunity have come under 
severe strain with the changing economic sce- 
nario. Thus an assessment is attempted of the 
education policy and inequality of education in 
India, across the regions and across socio eco- 
nomic groups. [See Upendranadh, 1993(a)]. The 
paper is divided into six sections. Section one 
presents the context of changes taking place in the 
education sector world wide. In section two, an 
overview of the education policy in India, and 
growth of education in the slates of India during 
the post-Indepcndence period is assessed. Sec- 
tion three touches briefly upon some issues 
relating to educational inequality and its 
measurcment and a discussion on the data ma- 
lysed in understanding educational inequality 
across economic sections. Section four presents 
the lcvels of education among different groups of 
population and the inequality of access to edu- 
cation. Section five discusses further inequality 
in levels of education by measuring mean level 
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of education for each economic group of p o p  hindrance to the efficiency of the system. A total 
ulation. In section six the subsidies given for restructuring of governance system of American 
education are discussed. education-from democratic to market control- is 

I 
advocated [Bryk and Lee, 1992, Pp. 439-4511. 
While Chubb and Moe presented, some 

TIIE CONTEXT OF C~IANGE theoretical iustification for 'educational choice' 
and supportkd opening of schools to the market, 

The development literature in the eighties, some experiments in the USA lent suppon for 
especially from the World Bank, emphasized the 
role of education in development [World Devel- both federal and state to suchathinking. But these 
opment Report, 19921. This is a marked shift from ideas stand on a weak the~retical as well as 
the decade of the seventies, when economic empirical base as demonstrated by some authors 
growth and development were measured in terms and, most importantly, reflect the sweeping 
of per capita GDP. Education of girls is high- conservatism in the USA.' 
lighted in recent times, '...as better educated ~t the same time, economic reforms were ini- 
women, who more informed about the value tiated under he aegis of the Im/World ~~k in 

care and personal tend be many third world countries, for shbili~ation and less affected by the absence of community health 
programmes and tend to use them more fie- structural adjustment of their economies. These, 
quentl y .. .'. Evidence is presented on the role of itisfwed, may turn out to be ant i -~oo~espec~al l~  
a mother's education in determining child with respect to the social Sectors of education and 
mortality, contraceptive use, etc. [World health. Widening income disparities, withdrawal 
Development Report, 19921. It also highlights of state intervention in education and health and 
the linkages between education and economic privatization of these services, would severely 
growth through im~mved labour ~ ~ ~ d u c t i ~ ~ t ~ ,  undermine the equality of opponunity in educa- 
entrepreneurship and innovation. 

Paradoxically, education policy reforms tion in many third world countries which have 

assumed centre stage in the political and social mass illiteracy and poverty. 
spheres not only in India, but in many other It is in this context, that an assessment of 

countries during the same period. In the West, education in India is attempted. The National 
educational reform remained a priority in many Policy of Education (NPE) of 1986 and its sub- 
countries, even at a time when a near world-wide sequent in lg9 and 19g2, showed a 
economic recession had set in. ~h~ doubts commitment in India towards Universalization of 
expressed on the efficacy of the public school Education (UEE). But many of the 
systems in the West, especially i n  the USA and policy initiatives question the sincerity of the 
UK, signal a change in the attitude towards government toward IJEE. The policy changesin 
education by the state. The basic reform strategies education ( s M n g  with NPE of 1986) and i n  the 
aimed at improving the efficiency and effective- economic spheres (initiated from July 1991) 
ness of American schools, included drastic appear to synchronize with the sweeping trends 
restructuring in terms of organization, decision of conservatism being witnessed worldwide. 
making and information flows. The cquity issues in the context of structural 

A Brookings Institute publication, while tracing adjustment and its impact on educational sector 
some of the problems associated with the public are of importance for a country Iike India. The 
schools and the school reform movements in the World Bank's recommendations on restructuring 
USA, advocated an 'educational choice' for the education sector include, i) recovering the 
equality and efficiency of the system [Chubb and public cost of higher education and re-allocating 
Moe, 19903. This approach of school reform government spending on education towards the 
attempted to provide an opportunity to parents level with the highest social returns (Primary); 
and students to choose among different schools and ii) developing cfedit market for education, 
or school districts within the public sector [Levin, togelher with selective scholarships, especially in 
1992, Pp. 279-285 3. highereducation [Shatrugna, 19933. Opinionsare 

Democratic leadership of schools is seen as a divided on this issue. Differences are essentially 
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over the equity aspects of these policy measures 
[See Desai, 1992, Shatrugna, 1993, Sinha, 1993 
and Vaidyanathan Ayyar, 1993 1. This aspect will 
be discussed further in the paper. 

At the same time, adjustment and its impact on 
the vulnerable sections - poor and unorganized- 
is feared to be adverse in the short run [Nayyar, 
19931. Thus, in both economic and educational 
sectors, poorer sections of the society are going 
to be adversely effected by the new economic 
initiatives. 

To sum up, education reform in India is taking 
place at a juncture when conservative ideas are 
sweeping in many parts of the world. The ideas 
of market supremacy over government inter- 
vention is gaining momentum alike, both in 
developed and developing worlds, for similar 
reasons. Social sectors are seen as the culprits in 
the economic ills of these countries. Thus, the 
new conservative ideas on education and the 
economic front, have implicatioc~ to the society, 
especially with respect toequity, distribution and 
social justice. 

UNIVERSALIZATION OF ELEMENTARY EDUCATION- 
A MIRAGE? AN APPRAISAL OF PROGRESS OF 

EDUCATlON SINCE INDEPENDENCE 

How does one explain the inherent contradic- 
tions in the stated objectives of the government 
towards universal education, and its 
implementation? A document from Citizens for 
Democracy in 1978 titled Education for our 
People: A Policy Frame work for the Develop- 
ment of Education (1978-87) succinctly captures 
the contradictions in the educational policy and 
progress since Independence, as follows: 

'The formal education system in India is now a 
gigantic enterprise with about 700,000 institu- 
tions, 3.5 million teachers, 100 million students 
and an annual expenditure of Rs 25,000 
millions. And yet it hardly benefits the common 
people who are poor, or very poor. Most of them 
are still illiterate; a large portion of their children 
do not go to school, and most of those that do, 
drop out sooner rather than later. A very small 
minority does climb up, through the limited 

vertical mobility that the system provides, and 
is coopted into the system which is thus legiti- 
mized. But the main beneficiaries of the system 
(which overemphasizes secondary and higher 
education that receive about 60 per cent of the 
total educational expenditure) are the really rich 
and well to do classes who form the top 30 per 
cent of the income groups and who occupy 
about 70 per cent of the places at the secondary 
stage and about 80 per cent of the seats at the 
university stage. Besides, the system is not 
adequately related to the national needs and 
aspirations, is highly inefficient and wasteful, 
and has become greatly dysfunctional, espe- 
cially in higher education. Nothing short of a 
major educational revolution can meet the 
challenges of the desperate educational situa- 
tion which is becoming worse every year' 
[Desai, 1992, p. 121.' 

This observation, made in the seventies is valid 
even today as we shall see from the data presented 
in the ensuing pages. 

Literacy Levels of Population 

One finds a quantitative expansion of education 
in India since Independence (Table 1). The rate 
of literacy has increased to almost over 50 per 
cent. Increased school enrolment rates have 
contributed much to the growth in literacy as 
against removal of adult illiteracy. Also, there are 
considerable regional disparities in literacy lev- 
els, the central Indian states o f ~ i h a r ,  Madhya 
Pradesh, Rajasthan and Uttar Pradesh (referred 
popularly as BIMARU states) are far behind in 
literacy as compared to the rest of the country 
(Table 1). Of the twenty-four dismcts with liter- 
acy levels of less than 30 per cent in 1991, nine 
belonged to Bihar, six to Uttar Pradesh, four to 
Madhya Pradesh, and @ree to Rajasthan. Wide 
disparity across male-female literacy levels was 
also found even in the nineties. The female 
literacy levels were very low in the northern states 
as compared to the southern states. Of the seventy 
districts which had female literacy level of less 
than 20 per cent in 1991, nineteen belonged to 
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Rajasthan (two of them had below 10 per cent), 
seventeen each belonged to Bihar and Utlar 
Pradesh, and eleven to Madhya Pradesh. 

Availability and Quality of Schools 

TheFifth A11 India Educational Survey 1986-87 
revealed that almost all the villages with over 
1,000 population and rural population were 
covered with prin~ary school/sections within 
walkable distance. [See NCERT, 1990; and 
Nambissan and Batra, 19891. But 73 per cent of 
habitations with population of less than 300 did 
not have primary school facilities even at one 
kilometre distance. These were generally hab- 
itations populated by Scheduled Castes and 
Tribes. At the same time, about 29 per cent of 
primary schools were single teacher schwls. 
These schools were obviously not conducive for 
good quality teaching as one teacher had to give 
attention to a large number of students. The 
pupil-teacher ratio at the primary stage in India 
was relatively high at 1:45. This also hindered the 
quality of education. Many schools in rural areas 
had poor infrastructure facilities for imparting 
quality education. For example, 13 per cent of 

all schools were withoutpucca buildings and less 
than 50 per ccnt of schools had drinking water 
and toilet facilities, etc. As regards middle 
schools, h u t  74 per cent of the villages had 
upperprimary schools within the village or within 
three krn distance. 

Thus, educational provision upto the elemen- 
tary level was incomplete even in terns of the 
physical availability of schools and 
infrastructure. Compared to the urban areas,rural 
schools were in a more deplorable condition. 

School Enrolments 

There was a substantial increase in enrolment 
in quantity terms at school education level. Pri- 
mary enrolment increased from 20 million in 
1951 to 97 million 1989-90. As aratioof relevant 
age group population, the increase was from 38 
per cent to 84 per cent. Gross enrolment ratio at 
primary level stood at 97 per cent in 1988.' But 
the growth rates of enrolment at school levels 
(primary and middle), were always less than that 
of higher education since Independence. Thus it 
can be inferred that in India higher ed~rcsticn grew 
faster than primary education. 

Decade Primary Middle Secondary Higher 

1950151 to 1960161 6.2 8 .O 9.2 9.8 

7.- .. - - .- 
Note: All growth rates are a ~ u a l  ave&es (per cent). 
Source: Varghesa and Tilak, 1991, Table I ,  p. 5. 

The educational participation among the 
Scheduled Castes (SC) and Scheduled Tribes 
(ST) who generally constituted the major portion 
of the poor, was much lower as compared to other 
groups. In 1986, SC students constituted 17.35 
per cent of the total enrolled in primary classes 
(I-V),and ST,8.07 per cent. At the middle school 
level, of the total enrolment, 14.94 per cent 
belonged to SC and 5.07 per cent to ST. Thus, 
these sections of the population were the most 
deprived from formal education. The statewise 
school enrolment for the latest period are pres- 
ented in Table 2. There was a wide disparity 

across the states in enrolments. As a per cent of 
the relevant age group of population, the northern 
states had yet to achieve enrolment levels corn- 
parable with the southern states, It may be noted 
that in the Indian context, enrolment itself did not 
represent the real progriss in education oh 
account of irregular attendance, drop outs and 
stagnation. Substantial educational efforts have 
been wasted due to the problem of drop outs. 

Drop Out Rates 

Indian education is'plagued with a high inci- 
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dence of drop outs at the primary stage. Even in 
1986-87, nearly half of the enrolled studcnts left 
school without completing their primary 
schooling. Table 3 presents drop out rates at the 
primary and middle stages in different states of 
the country for the year 1986-87. Drop out rates 
among girls were high as compared to boys at both 
the stages. There was also a wide disparity in the 
rates of drop out which reflected the quality and 
degree of educational efforts by different states. 
Kerala had the lowest drop out rate at the primary 
stage, while Bihar had the highest among both 
total and female students (Table 3). Although we 
donot have dropoutrates by rural and urban areas, 
studies have shown higher drop out rates among 
the rural children. Also drop out rates among 
SCIST students were high as compared to all 
students. As many as 59.20 per cent of SC and 
74 per cent of ST students dropped out from 
school, before reaching class V [Nambissan and 
Batra, 1989, p. 631. 

Higher Education 

There has been an enormous growth in higher 
education in India. The decade of the eighties had 
witnesseda highgrowth in enrolment ofboth boys 
and girls (Table 2). Enrolments at higher edu- 
cational levels in 1989-90 stood at 2.74 million 
formalesand 1.32million for females. As regards 
regional disparities, Bihar, Maharashtra, and 
Uttar Pradesh were the first three in enrolments 
at this level (Table 2). There had been a narrowing 
of the gap in disparity between males and females, 
in the recent period. Girls' enrolment as a per 
cent of total enrolment in 19)89-90 was 32.48 
while the same was 22.80 in 1972-73. These 
figures compared well wilh the ratio of girls 
enrolment at the secondary and middle levels, 
which were 32.28 and 36.72 per cent, respec- 
tively. Thus any drop out of girls from education, 
was essentially after the primary stage (here the 
ratio of girls enrolment to total was 40.67 pcr 
cent). 

The educational enrolments at different levels 
thus became a distorted educational pyramid. 
Expansion of different levels of education was not 
even. This led to disproportionate allocation of 
resources to various levels of education. The 

colonial legacy had much to do with this kind of 
anomaly. The Asian model of education, had 
envisaged a balanced growth at different levels of 
education; the distribution of different levels of 
education was to be eighty:eighteen:two by 1980 
[TiIak, 1988, p. 491. But the reality by the end of 
the eighties was far from this. Table 4 presents 
the ratios at different levels of enrolment to the 
total enrolment in 1989-90. Almost all the states 
showed discrepancy in theratios. In Bihar, higher 
education took a shareof 11.5 per cent in the total 
enrolment. This reflects that higher education 
grew comparatively faster than primary educa- 
tion, especially so in educationally backward 
states. As seen earlier, the rates of growth of  
enrolment at higher education levels had always 
been higher than those at lower levels which 
reflected the distorted educational pyramid in the, 
country. 

Educational Finances 

Educational growth essentially depends on the 
quantum of funds spcnt by the central and state 
governments. Since Independence, the expen- 
diture on education in India has been increasing. 
But the increase is not commensurate with 
population growth and the large mass of illiteracy. 
Even as early as in the mid sixties, the Education 
Commission of 1964-66 (the Kothari Commis- 
sion) had highlighted the inadequacy of funding 
in education and appealed for an increase in 
expenditure to at least six per cent of the national 
inc~me. Expenditure on education as a percent- 
age of GNP grew from 2.5 per cent in 1960 to4.2 
per cent in 1989-90 [Shatrugna, 19931. 

There has been a decline in the central plan 
outlays on education during the five year plans. 
As a percentage of the total plan outlay in the First 
Five Year Plan, the educational outlay consti- 
tuted 7.86 per cent; it came down to almost 3.6 
per cent in the Seventh Plan. I t  is interesting to 
observe the actual amounts. At constant 
(1970-71) prices the expenditure increased from 
Rs 30.40 crore in the First Plan to Rs 254.00 crore 
in the Seventh Plan. An interesting point to 
observe is that, though there has been a sharp 
increase in the allocation for education from the 
Fifth Plan period to the Sixth and Seventh Plan 
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periods, the increase as a per cent of total plan general rise in the investment levels during these 
outlays remained low. This is because of the plan periods [Varghese and Tilak, 1991, p. 261. 

OUTLAY ON EDUCAITON OVER PIAN PERIODS 

Plan Period Outlay on Education (Rs Crore) 

Current Constant Prices As % of 
P ~ ~ P P P  (1970fllI Total Plan 

First FYP 1195 1-56', 
second FY\P (1 956-61) 
Third FYP (1 96 1 -66) 
Fourth FYP 11966-74) 
Fifth FYP (1974-79) * 912 585 3.27 
Sixth FYP (1980-85) 2,945 1,088 2.70 
Seventh FYP (1985-90) 8,560 2,540 3.70 

Source: Varghese and Tilak, 1991,Op.cii., p. 26. 

Along with the government expenditure, there 
is substantial amount of household expenditure 
going into education. NSS data on household 
expenditure on education over the years reveal 
that there is a decline in household expenditure 
on education as a percentage of GNP from 2.5 per 
cent in 1970-71 to 1.9 per cent in 1984-85 
[Varghese and Tilak, 1991, p, 131. This shows 
that the private expenditure in education is also 
slowly coming down with increasing expccta- 
tions from the government to fulfil the needs of 
the people. Budget expenditure on education by 
the states in the recent year is presented in Table 

5. It can be seen that Kerala spends about 33.6 
per cent of its budget on education, followed by 
Tamil Nadu at 22.6 per cent. In terms of per capita 
expenditure on education, Himachal Pradesh 
stands first followed by Kerala, Jarnmu and 
Kashmir and Gujarat. Another feature observ- 
able from Table 5 is that of the total expenditure 
on education, plan expenditure constitutes a very 
small percentage as compared to non-plan 
expenditure. Thismeans, much of the educational 
expenditure is recurring expenditure, and little is 
being spent on'plan activities. 

Household Expenditure (Rs Crore) 

Current Constant As % of GNP 
Prices Prices(1970ff 1) 

1970fl1 896 896 2.5 
1975/76 1,253 844 1.9 
198018 1 2,174 1.058 1.9 
1984185 3,667 1,308 1.9 

Source: Vaighese and Tilak', 1991,Op.cit.. p. 13. 

At an intra sectoral.leve1 also there is dispro- 
portionate allocation across primary, secondary 
and higher education levels. Intra sectoral 
allocation of education, shows a clear bias toward 
higher education (Table 6). Primary education 
expenditure remained, at around 35 per cent of 
the total with fluctuations until the Seventh Plan. 
This was, after an initial irllocation of over 55 per 
cent in the First Plan. At the same time, the 

composition of unit cast indicates that in primary 
schools 95 per cent of expenditure per pupil goes 
as salary component. Less than 2 per cent at 
primary stage and 3 per cent at middle stage is 
spent on building, equipment, etc., [Narnbissan 
and Batra, 1989, p. 611. Thus it can be inferred 
that expenditure at primary level barely covers the 
rccuning expenditure. 

It is essential at this juncture to understand the 



VOL. 6 NO. 2 POLITICAL ECONOMY OF EDUCA'ITON IN INDIA 2 79 

relations between central (federal) government we .see the plan outlays on education in recent 
and state (regional) governments in educational years, we find that much of the burden is on the 
fiW3nces- Vargheseand Tilak [1991] observe that state governments, wherein about 95 per cent of 
'....The whole mechanism of federal-fiscal the expenditure at the elemenlary level is met by 
transfers h a s  tended to work to the detriment of 
the we*er Education is a concurrent the states while the centre bears the rest. Even in 

- - 

subject in the Constitution,.wherein central and higher education, there is a declining trend of 
state governments share the responsibilities. If central outlay. 

CENTRE STATE SHARES IN EDUCATIONAL ~ A N C E S .  BY LEVELS OF EDUCATION IN FIVE YEAR PLANS (FYI') 
(per cent) 

IV FYP 1969-74 VI F W  1980-85 VII FWJ 1985-90 

Centre Slates* Centre States* Centre States* 

Elementary 
Secondary 
Univmigher 
Total General** 
Technical 
Grand Total 

Notes: -Not Available. * States and UTs. ** Includes all othe 
Source: Varghese and Tilak, 1991, p. 22. 

The allocations by Finance Commissions to the 
states for education seem to be dependent on 
factors not related to the needs and aspirations of 
the states. The arbitrary criterion followed by 
various Commissions, it is argued, has resulted in 
educationally backward states losing out to the 
more vocal states [Varghese and Tilak, 1991, Pp. 
23-24]. On final analysis, with more stringent 
fiscal measures applied to states, which have to 
bear a large portion of education expenditure, 
there is little or no space for the states to increase 
or re-organize the expenditure pattern on educa- 
tion. 

Thus as a first step tow ds improving 
education, there is need to inc r ease the overall 
allocation to education. Counterpoising expen- 
diture on higher education with that of primary 
education, seems to be a ploy, to divert the 
attention of inadequate allocation to the education 
sector as a whole. This kind of policy approach 
would undermine the spirit of equality of edu- 
cational opportunity, and democratization of 
education. Also i t  would reflect the group 
pressuresexerted on the policy makers, especially 
from the vocal sections of the society. These 
issues will be further discussed in the paper at a 
later stage. 

r levels of general education. + Actual Expenditure. 

MEASUREMENT OFEDUCATtONALINEQUALm IN 
INDIA - A BRIEF REVIEW 

The quantification of human capital would be 
an exercise to understand educational develop- 
ment of any nation. This would lead to the 
question of disparities in human capital formation 
and the policy measures in that direction. Har- 
bison and Mayers 119641 study on inter-country 
comparison of human resource development is 
one of the pioneering studies that quantifies the 
human capital at the macro level. In an exercise 
of assessing levels of education of work force 
Psacharoplous and Arriagada (19861 observed 
that the mean level of education of work force in 
South Asia is very low, compared to the other 
regions of the world, It was observed that, i n  India 
the composition of the work force constituted 66 
per cent without education and 14.5 per cent with 
incomplete primary education in the year 1981. 
The figures for 1961 were 89.9 and 5.2, respec- 
tively, LPsachraplous and Anigada, 1986, Pp. 
561-741. 

Manocha and Sanna [I9791 developed a com- 
posite index of human resource development in  
studying regional variations in  human resource 
development in different states, The study took 
'effective current stock' as measurement of 
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human capital. The study also used cost of 
education at different levels as weights to arrive 
at acomposite index of human capital. The study 
identified levels of human capital formation in 
different states and their position with respect to 
rural and urban education. 

Studies dealing with educational inequality 
across different economic groups of population 
were hard to come by, except at the micro level 
which threw some light on inequality in educa- 
tional attainment. [See Bhagwati, 1979, Pp. 
21-36]. The present analysis presents evidence at 
both all India and state levels. 

The Data 

The forty second round survey of NSS was 
devoted to social consumption of population 
(education and health). ~ducational levels of 
population, current enrolment status, and u61i- 
zation of free schooling and other financial 
assistance were captured in the survey. 
Unfortunately, comparable data sets of sim,ilar 
nature are not available as this was the first time 
that data was available in published form on these 
crucial items. (Data was collected, for the 37th 
Round but not published) Also, data at the dismct 
level was not available, which would have given 
a sharper insight into the nature of educational 
progress i n  the country. 
NSS data classifies population into fractile 

groups (FGs) based on monthly per capita con- 
sumption expenditureq3 The FG 0-lo refers to the 
lowest ten per cent of population in terms of 
consumer expenditure. Educational levels and 
other details are presented across each FG. Thus, 
all our analysis is done at these FG levels. Also, 
based on per capita monthly expenditure, from 
the lowest upto 40-60 FG i n  rural areas, and up 
to 20-40 FG in urban areas are calculated as 
population below poverty level for all India 
sample. One can of course work out the cut off 
points at each state level also. 

It is to be noted that VSS definition of literacy 
is different from that of Census of India definition. 
NSS defines, 'A person is considered literate if 
helshe can read and write a simple message in any 
language'. But the interviewee is not tested in any 
manner to establish histher claim. On the other 

hand, the Census definition of literacy involves 
a) ability to read and write should be with 
understanding, and b) in a doubtful case, the 
claimant will have to give some test to establish 
hisher statement of being able to read and write. 
Thus we can see that the estimates of NSS on 
illiteracy will be on the lower side as compared 
to the Census. ?his is possibly true across all the 
FGs. 

EDUCATIONALINEQUALITY IN INDIA - 
EVIDENCE FROM NSS DATA 

Table 7 presents educational levels of popula- 
tion of states by rural and urban, and male and 
female separately. These figures are based on the 
NSS 42nd Round, 1986-87. In rural India, 47.61 
per cent of males and 68.39 per cent of females 
were illiterate. The same for urban areas were 
25.56 and 40.88 per cent, respectively. Thus 
illiteracy was higher in rural areas and among 
females as compared to urban areas. The share 
of higher levels of education was also more in the 
urban areas as compared to the rural areas. If rural 
and urban areas were taken together, illiteracy 
among males was 36.58 per cent, females 54.63 
per cent, and the two together worked out to 45.60 
per cent. These figures broadly coincide with the 
illiteracy levelsof males (36.14 per cent) and total 
persons (47.89 per cent) from the 1991 Census. 
For females, the illiteracy figure worked out to 
60.58 percent in 1991, which was six percentage 
points above the NSS estimates of 1986-87. 
There was wide discrepancy in illiteracy rates in 
case of all the categories in many states, the 
percentage of illiteracy in the 1991 Census was 
higher than that of the42ndRound(1986-87)NSS 
Survey. 

As discussed in the introductory paragraphs, the 
BIMARU states had high illiteracy especially 
among the rural and female population. The 
illiteracy in lhese states was far above the all India 
average. In these states the rural-urban disparity 
in educational attainment was high. Much of the 
educational effort appears to have resulted in 
growth in the urban areas. There were sharp 
disparities across rural and urban areas in all the 
states in this respect. Also the disparity across 
males and females was high i n  all the states, 
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excepting inKerala. Thus, in terms of educational 
levels of population, rural sections and Scnialcs 
were the most deprived. Across thc states, the 
inequality in educational attainment was high. 
This clearly pointed to urban and male bias in 
Indian education. 

The NSS tables present percentages of pop- 
ulation of each educational level, spread across 
differentFGs. From these tables it can be inferred 
that, illiterates were concentrated at the lower 
FGs; as one moved up the educational ladder, the 
higher FGs take a predominant share. In rural 
India, 22.30 per cent of illiterate males bclongcd 
to the lowest two fractile groups (0-20 FGs) while 
26.54 per cent of female illiterates bclongcd to 
this class. At the other end, 13.44 and 10.61 per 
cent of male and female illiterates belonged to the 
top two FGs. In the case of urban areas, 37.15 
per cent of male and 36.4 per cent of femalc 
illiterates belonged to the 0-20 FG. At the same 
time only 4.7 per cent of male illiterates and 4.05 
percent of female illiterates belong to [he lop two 
FGs. Thus, illiterates were conccntn~tcd more in 
the lower fractile groups. The percentage with 
higher levels of education however, got lcss as 
one moved up the educational ladder [Sarvek- 
shana, 1991, Vol. 14(3), Table 2.1 and NSSO 
Report No. 365, Table 2.11. 

We have recomputed from NSS tables, cduca- 
tional levels of population belonging to each 
fractile group. Tables presented in the appendix 
give the state wise detail^.^ These tables reinforce 
the standard perceptions on unequal access to 
education across economic sections. Negligible 
number of population of lower FGs were in 
matriculation or above education. Over 65 per 
cent of the 0-10 FG persons in rural India were 
illiterates. On the other hand, a large percentage 
of higher FG population had higher education. 
The BIMARU states have higher illiterates in 
both rural and urban areas compared to other 
states at the lower fractile groups. One important 
point that emerged from the data was that in rural 
areas there was considerable proportion of illit- 
eracy among the higher FGs (richer sections). 

MEAN LEVEL 01: EDUCATION - INEQUAIdlY 

In ordcr to facilitate more comprehensive 
understanding, we have computed mean level of 
education for each FG, for each state, and for both 
rural and urban areas separately. The mean level 
of education is calculated by using the formula 
Mean(S) = C L,Si whcre Li is the proportion of 
population having ils level of education, and Si is 
the numbcr of years of schooling for the com- 
pletion of ith level of education [Psachraplousand 
Arrigada, 19861. In other words, 

Where Si = YRSP, = Years spent in completion 
of ith lcvcl of cducation. In the case ofeducational 
level 'Litcratc but not educated' we have assigned 
the valuc of S,(YRSP,) as 1. This is done to avoid 
any possi ble upward bias in using any other value. 
It was observed by AERC, University of Delhi 
[I971 j study thatthe minimumyearsof schooling 
to become funclionally literate was 3 to 4 years. 
But as the Census classification of literate differs 
from that of the notion of 'Functional literacy', to 
avoid any kind of upward bias in the mean level 
we have used one year as S ,  in this case. For 
illiterates, the yearsof schooling assigned is zero. 
The results are presented in tables 8 and 9. The 
mean levels of education varied from 0.18 years 
in case of rural females of 0-20 FG of Rajasthan 
to about 12 years in case of urban male of 90-100 
of Haryana. Each state showed disparity across 
rural-urban and male-female groups. Kerala was 
again an exception to this. The BIMARU states 
showed very low mean level of education com- 
pared to all India, across all the FGs both in rural 
and urban areas. As one moved up the FG, the 
mean level of education increased inall the states, 
for b6th rural and urban areas, and for male and 
female. The mean education of 90-100 was 
almost five times that of 0-10 in allnost all the 
states, be it rural, or urban areas. At the same 
time, inequality across FGs among females in 
rural areas was comparatively lower than that of 
males in both rural and urban areas i n  many states. 
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This is possibly due to the low level of education 
among rural females across the economic classes. 
This essentially means that, whatever be the 
criterion, poorer sections of the population are the 
most deprived of formal education. At the 
broader level, it is the rural and female population 
who are deprived of education. 

In order to quantify the inequality across FGs, 
we have calculated Gini Coefficient for rural and 
urban population separately (Table 10). The 
results indicate that, inequality across the FGs 
was high in urban areas as compared to rural areas 
andamong males than females. This can be easily 
explained. We found high levels of illiteracy in 
rural areas in almostall FGs and thereby low mean 
levels of education. The variation in mean edu- 
cation across FGs was low in rural areas for both 
males and females. In urban areas, the disparity 
in educational levels across FGs was high. In 
general, the mean level of education among rural 
females across all FGs was low in all the states 
and even in urban areas. These would lead to two 
inferences. One, poorer sections in urban areas 
were most deprived of higher levels of education. 
And two, in rural areas, educational levels were 
so low, that even among the upper classes there 
was a large amount of illiteracy. Thus rural 
education in general was being neglected at the 
cost of education of the urban richer sections. 

Current Enrolment Slatus 

Tables 11 A, 1 1B present current enrolment. 
status of students across different fractile groups 
(FGs). The tables themselves speak of the 
unequal participation in education by different 
sections of students. At the higher levels of 
education, participation from lower FGs was low. 
Also participation from females and rural people 
was low as compared to their male and urban 

was higher compared to the rural areas. While 
6.96 percent of 0-20 FG students belonged to post 
PUC classes, the corresponding figure for 80-100 
FG was45.90 per cent. The higher disparity was 
due to the lack of opportunities for poor urban 
population to go for higher education. Economic 
compulsions forced them to discontinue their 
studies. On the other hand, in rural areas the 
general level of education itself was very low. 
Hence the disparity was not so pronouncedacross 
the FGs. 

This evidence, on current enrolment status of 
students, brings out the shallowness of the rhet- 
oric about equity, social justice and universal- 
ization of education of the state. 

SUBSIDIES IN EDUCATION 

According to Mundle and Rao [1991], 40  per 
cent of total government subsidies go into social 
serviceslike education, health, etc. The education 
sector accounted for 23 per cent of total subsidies 
by both central and state governments. They also 
showed the disproportionate access to subsidies 
across different levels of education and across 
urban and rural sections. The distribution of 
subsidies by different levels of education in 
1987-88 was as follows: 

Level of Education Amount Per cent of 
(Rs Crore) Total 

Elementary education 4,116 4298 
Secondary education 3,006 3 1.39 
Higherwniversity education 1,833 19.14 
Other education 258 2.69 
Sports, Arts and Culture 363 3.79 

Total Education sector 9.577 100.00 

counterparts. ~ m o n g  the rural male students, at Saurcc: MuldC and Rae, 1991,p. 
the post PUC level, about 10 Der cent of students .- 
belong to 0-20 FG while the &an  of 80- 100 FGS Itcan beseen that, higher education getssubsidy 
was 27.32 per cent, The participation in post PUC more than its proportion of enrolment rate. Also, 
education from rural females of lower FGs was based on the participation rates in education, the 
still lower as  compared to their urban counter- distribution of subsidies was skewed in fayour o f  
parts. The inequality across FGs in urban m a s  higher economic groups in India IUpendranadh, 
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1993bl. Hence, the need for targeting subsidies Efficacy and adoption of these depend on the kind 
should be imperative in the process of restruc- of economic and political will that any govern- 
turing the sector. Adequate funds for primary ment would be able to display. 
education would improve the participation from 
weaker sections in education, which would in turn CONCLUSION 

improve efficiency and the distributive effects of ne evidence presented in this paper on edu- 
subsidies. Another interesting issue to be ana- cationa~ levels and participation across different 
l ~ s d  is the of scholzshi~s and wonomic sections, shows that inequality persists 
financial assistance for different sections of the in the society across all the states. ~h~ pimary 
p~p~lation. This is patt of the subsidies that would task of the government should be to raise the 
accrue to the individual directly. Based on the educational levels of d1 the population 
evidence from the all India data i t can be inferred md provide access to higher education for those 
that richer sections are getting more benefits from who ,spire, from lower economic groups, as a 
scholarships at the higher education levels. At the democratic right. Complementary measures, like 
p~hary and middle level more poorer sections developing credit markets for education and tar- 
are availing of scholarships [Upendranad, geted scholarships to the needy, should be taken 
1993~1. up by the government as it would lead to better 

Does the debate on subsidies and financing utilization of educational subsidies by the poorer 
necessarily mean privatization of education sections. Coming to public expenditure on edu- 
would improve efficiency in education? Gov- cation in recent years, as we have seen earlier, the 
ernment seems to advocate it as an alternative at situation is far from satisfactory. State 
leastin thecase of higher education. Privatization governments are not i n  a position to spend on 
could lead to accentuation of inequality in higher education adequately, due to financial austerity 
education as poorer sections would not be able to measures imposed on them. 
defray the costs. These sections, belong mostIy With high levels of educational inequality 
to the lower castes who have been deprived of across different sections of the population, across 
education for centuries. This is against the spirit the states, it would be a miracle to achieve 
of mating education as the human right of a Universalization of Elementary Education in this 
citizen. Privatization would lead to outright country by the turn of the centwy. The interests 
commercialization of education, which would of the poorer sections are at stake in the coming 
amount to discrimination. It would be against the yeas, both in education and economic spheres. 
principles of a welfare state, for the government 

NOTES 
to abdicate its role in higher education. 

On the other side, it can be argued that, prim 1. Sec Economics of Education Review, VO~. 11. No. 4, 
1992, which is entirely devoted to these issues; also Fowler. vatization coupled with effective targeting of [19911 and Lowe, 9921. 

scholarships and subsidies, would lead to 2. Note that gross enrohent ratioincludes students of I-V 
efficiency in the sector. It is again a political stage with overage and under age, and the grossness is  
question whether government would take care of at about 25 per 

3. Population is divided into 7 Fractile groups based on per the sections* in the process capita monthly expenditure. See Sarvekrhana, Vol. 14. No. 
re~tI'U~t~Xing. This leads us to the question of 3,1991, Table 1.1,b. 5-18 and NSSO Repon No. 365 for 
pricing and recovering the costs of education. the classification of population. The cut off points vw with 
Vadous have been suggested On cost h ~ f ~ r s ' w m t  of space \M aggregated perce~ltapes above 
r%OVt?l'y in higher education like discriminatory ,,~c ,d higher levels and presented as 6 and *hove j,, the 
pricing, usercharges, etc., CUpendranadh, 1993~1. tables in ihe annexure. 
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TABLE 1. LITERACY LEVELS OF POPULATION: STATES, 1981 AND 1991 
loer cent) 

p- -- - -- 

1981 1991 
--- 

State/U.T. Persons Males Females Persons Males Females 

Andhra Pradesh 
Assam 
Bihar 
Goa 
Gujarat 
Haryana 
Himachal Pradesh 
Jammu & Kashmir 
Kamataka 
Kerala 
Madhya Pradesh 
Maharashtra 
Orissa 
Punjab 
Rajasthan 
Tamil Nadu 
Uttar Pradesh 
West Bengal 
Delhi 

Note: Figures in the brackets are excluding Assam and Jammu & Kashmir. 
Source: Census of India 198 1 and 199 1, Cited in Annual Reporls of Ministry of Human Resource Development. 

TABLE 2 ENROLMENT BY STAGES 1989-90: MAJOR STATES 
(million) 

Sccondary/Hr.Sec 
Primary <I-V) Middlew-VII) (WI-XKII) HI. EducationL Total All Stages - -. -.-- 

StateRT.T. Boys Girls Total Boys Girls Total Boys Girls Total Boys Girls Total Boys Girls Total 

Andhra Raderh 
Assam 
Bihar 
Goa 
Gujarar 
Haryana 
Himachal Pradcsh 
Jammu & Kashmir 
Kamataka 
Knala 
Madhya Radesh 
Maharashtra 
OrLwl 
PunjabU 
R a j a s h n  
Tamil Nadu 
Uttar h d c s h  
West Bangal# 
Mi 

INDIA 57.73 39.59 97.32 20.37 11.82 32.19 13.52 6.45 19.97 2.74 1.32 4.06 94.36 59.17 153.53 

' E ~ c l ~ d r s  auolmcnt in Ph.d/M.Phil and all pmfasional courses except Enginwring, Medicine and Teacher mining; #Figures relate to the 
Y U r  1988-89. 
~ U C C  M i n i  of Hunun Rcsarrca Dcvdopmait, Annuul Report for the Ycar 1990-91, Government of India, Ncw Dclhi. 
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TAULI< 3. UROPOU.~ RATES AT PRIMARY AND MIDDLE LEVELS 
(per cent) 

Primaryq-V) in 1988-89 Middle (I-VIE) in 1986-87 

Sta1elll.T. Boys Girls Total Boys Girls Toml 

Andhra Pradesh 
Assam 
Rihar 
Gujarat 
Hary ana . . 
Himachal Pradesh 
Jammu & Kashmir 
Kamataka . . ,  

. , .  Kerala 
Madhya Pradesh 
Maharashtra 
Orissa 
Punjab 
Rajasthan 
Tamil Nadu 
Uttar Pradesh 
West Bengal 
Delhi 

INDIA 

Source: As in Table 2. 

(per cent) 

State Primary Secondary High Total 

Andhra Pradesh 
Assam 
Bihar 
Goa 
Gujarat 
Haryana 
Himachal Pradesh 
Jammu & Kashmir 
Kamataka 
KeraIa 
Madhya Pradesh 
Maharashtra 
Orissa 
Punjab# 
Rajasthan 
Tamil Nadu 
Uttar Pradesh 
West BengaI# 
DeIhi 

Source: As in Table 2. 
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TABLE 5. BUDGET EEWENI)ITL%E (REVENUE) ON EDUCATIONIN 1986-87: MAJOR STATES 
(at current prices) 

State Budget Expenditure Per Capita Budget Expenditure 
(Rs Crore) Expenditure on Educa- 

-- - tion as 
Plan Non-Plan Total (Bs) Rank percentage Rank 

of Total 
Expenditure 

Andhra Pradesh 16.9 678.07 794.76 132.63 7 24.5 9 .- .. - - 
Assam 67.42 217.84 285.26 125.m 9 25.9 
Bihar 

5 
62.33 437.59 499.92 63.03 17 25.4 6 

Gujarat 
llaryana 
Himachal Pradesh 
Jammu & Kashmir 
Karnataka 
Kerala 
Madhya Pradesh 
Maharashtra 
Orissa 
Punjab 
Rajasthan 
Tamil Nadu 
Uttar Pradesh 
West Bengal 

INDIA 1,154.55 7,599.61 8,754.16 112.77 23.8 

Source: Facts For You, Annual Number. 1991. 

TABLE 6. IN~RA SECTORAL A L L ~ C A I ~ O N  OF EXPENDITURE O N  EDUCAI'ION: C E N ~ E  AND STATES 
(per cent) 

Sector IFW IIFYP M FYP phll IVFW v FYP VIFYP V I ~  FYP 1990-92 V I ~  FYP 
Holiday 

1951-56 1957-62 1 %3-68 1968-69 1970-75 1976-81' 1982-87 1991-1995 

Elementary 56 35 34 24 30 35 36 37 37 47 
Secondary 13 19 18 16 18 17 21 24 22 18 
Higher 9 18 15 24 25 22 22 16 12 8 
Others 9 10 12 11 14 14 4 3 2 4 
Technical 13 18 21 25 13 12 I I 14 17 14 

Source: Vaidhynathan Ayyar, R V 1992; 'New Economic Policy and Equity in Education'. Paper presented at a Saninar on  
NEP-Equity at IPE Hyderabad. 

TABLET. DISTR~UTION OF PERSONS OVER SEX AND LEVEL OF EDUCATION ATTAXNTD 1986.87 
(per cent) 

Illiterate Literate Primary Middle Technical Matricl Matric & Not AU 
without Education SSC above Reported 
Formal 

Andhra Pradesb 
Rural 
Ma6 
Female 
Person 
Urban 
Male 
Female 
Person 
A[f 
Male 34.20 18.33 14.05 10.69 0.22 6.17 7.10 9.25 100.00 
Feanale 49.88 ,14.00 9.90 6.57 0.01 2.92 2.64 14.08 10.00 
person 41.90 16.18 12.01 8.66 0.12 4.59 4.95 11.62 100.00 
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TABLE 7. (Contd.) 

Illiterate Literate Primary Middle Technical Matricl Matric & Not All 
without Education SSC above Reported 
Formal 

Edu~ation 

Assam 
Rural 
Male 46.27 9.44 20.90 15.00 0.02 5.14 3.03 1.42 100.00 
Female 58.90 9.43 16.84 9.84 0.00 2.37 0.82 1.79 100*00 
Person 51.31 9.44 19.07 12.67 0.01 3.88 2.03 1.59 100.00 
Urban 
Male 20.67 8.39 18.54 19.24 0.31 13.57 17.29 1.99 100.00 
Female 28.19 12.95 17.79 18.33 0.12 10.48 9.34 2.78 100.00 
Person 24.08 10.46 18.20 18.84 0.23 12.17 13.69 2.35 100.00 
All 
Male 33.47 8.92 19.72 17.12 0.17 9.35 10.16 1.70 100.00 
Female 43.55 11.19 17.32 14.09 0.06 6.42 5.08 2.29 100.00 
Person 37.69 9.95 18.63 15.75 0.12 8.03 7.86 1.97 1CQ.00 
Bihar 
Rural 
Male 57.84 11.90 9.03 9.48 0.03 4.30 2.44 4.97 100.00 
Female 80.69 6.33 3.24 2.55 0.02 0.62 0.24 6.32 100.00 
Person 68.80 9.23 6.25 6.15 0.03 2.53 1.38 5.62 100.00 
Urban 
Male 36.79 14.36 10.87 14.96 0.03 8.83 12.64 1.51 100.00 
Female 59.87 13.08 8.01 8.66 0.08 4.33 3.98 1.99 100.00 
Person 47.38 13.77 9.55 12.09 0.06 6.76 8.66 1.73 100.00 
All 
Male 47.32 13.13 9.95 12.22 0.03 6.56 7.54 3.24 100.00 
Female 70.28 9.71 5.62 5.60 0.05 2.47 2.11 4.15 100.00 
Person 58.09 11.50 7.90 9.12 0.04 4.65 5.02 3.67 100.00 
Gujarat 
Rural 
Male 40.05 14.11 19.24 13.29 0.13 4.75 2.56 5.86 100.00 
Feanale 58.78 9.94 12.23 7.43 0.05 2.19 0.80 8.57 100.00 
Person 49.09 12.09 15.84 10.45 0.09 3.51 1.71 7.21 100.00 
Urban 
Male 21.74 12.26 22.87 16.55 0.20 11.08 11.32 3.98 100.00 
Female 35.54 10.40 21.81 12.07 0.02 7.94 6.42 5.78 100.00 
Person 28.26 11.38 22.37 14.43 0.12 9.60 9.00 4.83 100.00 
All 
Male 30.89 13.18 21.06 14.92 0.17 7.92 6.94 4.92 100.00 
Female 47.16 10.17 17.02 9.75 0,04 5.07 3.61 7.18 100,Op 
Person 38.68 11.73 19.11 12.44 0.10 6.56 5.36 6.02 100.00 
Haryana 
Rural 
Male 34.74 18.W 16.36 9.07 0.00 6.44 2.66 12.66 100.00 
Female 54.30 11.24 9.50 3.00 0.05 1.19 0.64 20.09 100.00 
Person 43.74 14.92 13.20 6.27 0.02 4.02 1.73 16.09 100.00 
Urban 
Male 23.70 17.77 16.81 10.79 0.05 14.23 15.56 1.08 100.00 
Female 45.12 16.85 12.49 7.70 0.00 9.33 7.95 0.55 100.00 
Person 34.04 17.32 14.72 9.30 0.03 11.87 11.89 0.83 100.00 
All 
Malc 29.22 17.92 1659 9.93 0.03 10.33 9.11 6.87 100.00 
Female 49.71 14.04 11.00 5.35 0.02 5.26 4.30 10.32 100.00 
Pmcm 38.89 16.12 13.% 7.79 0.03 7.94 6.81 8.46 100.00 

(Conrd.) 
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TABLE 7. (Contd.) 

Illiterate Literate Primary Middle Tecllnical Matricl Matric & Not AU 
without Education SSC above Reported 
Formal 

Education 

Kerala 
Rural 
Male 
Female 
Person 
Urban 
Male 
Female 
Person 
A11 
Male 
Female 
Person 
Karnataka 
Rural 
Male 
Female 
Person 
Urban 
Male 
Female 
Person 
AN 
Male 
Female 
Person 
Maharashtra 
Rural 
Male 
Female 
Person 
Urban 
Male 
Female 
Person 
All 
Male 
Female 
Person 
Madhya Pradesh 
Rural 
Male 
Female 
Person 
Urban 
Male 
Female 
Person 
AN 
Male 
Fcmalc 
Person 
Orlssa 
Rural 
Male 
Female 
Person 
Urkrn 
Male 
Female 
Pcrson 
AN 
Male 
Female 
Person 

(Contd.) 
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IUirurla LiLiwrce h r r y  Middla Technical Mrtricl Ms~ric& Not All 
wchaul Educauon SSC above Repofid 
Fonnrl 

Education 

Punlab 
RwiJ 
Mala 43.03 15.63 15.68 8.37 0.10 6.41 2.83 7.95 100.00 
Fenrlo 53.70 12.94 13.78 4.10 0.04 3.56 1.34 10.54 100.00 
h o n  48.05 14.34 14.76 6.33 0.07 5.06 2.12 9.26 100.00 
U~ban 
Mala 28.09 18.94 16.99 13.03 0.08 11.35 10.28 1.25 100.00 
Fendo 40.78 15.15 17.27 10.61 0.00 7.34 4.72 1.23 100.00 
Pcnon 34.00 17.20 17.17 11.87 0.04 9.46 9.01 1.23 100.00 
A l l  
Ma10 
Fenrlo 
Pcraon 
Rnjuthm 
Rwd 
Mala 

kfio 
Udan 

'Male 
Female 

AN 
Mala 45.94 17.03 1229 9,64 0.11 4.02 9.17 1.80 100.00 
Femrla 7212 9.24 6.98 4.04 0.02 2.38 2.49 1.55 100.00 
h o n  58.43 13.32 9.75 6.97 0.W 3.23 6.55 1.68 100.00 
Tamil Nadu 
Rwd 
Male 
Fmrlo 
Pornon 
urban 
Mala 
Female 
Pason 
AN 
Male 
Fmalo 
Panon 
Utlar Pradenh 
Rwd 
&la 
Fanrle 
Psnon 
U h n  
Male 
Fanrle 
Rmon 
Mala 
Fomrlo 
Parson 
Wclt Bengal 
Rural 
Male 
Fmrlo 
RmMn 
Urban 
Male 
Fanah 
Er' .--- 
Male 
F d e  

INDIA 

,... 
Mala 36.44 15.91 14.19 1212 
Female 

0.82 
54.63 11.96 1237 

Ponon 7.74 0.02 
45.35 14.06 14.40 10.06 0.45 

Soluw: CI14ated from N S S 4 l d  Round dm.  
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TABLE 11A. CURRENT ENROLLMENT STATUS BY ECONOMIC GROUP-1986-87 RURALINDIA 

(per cent) 

0-10 10-20 0-20 20-40 40-60 60-80 80-90 90-100 80-100 ALL 

Rural Male 

I-v 

VI-W 

I-MI 

vm-x 
PUC 

zPUC 

NR 

ALL 

Rural Female 

I-v 

VI-VII 

I- W 

vm-x 
PUC 
>PUC 

NR 

ALL 

Rural Persons 

I-V ',11.34 10.77 22.11 22.82 22.13 17.59 8.52 4.88 13.40 100.00 
VI-VII 7.88 7.94 15.82 19.48 21.83 23.91 11.60 7.37 18.97 100.00 
I- W 10.61 10.18 20.79 22.12 22.07 18.91 9.16 5.40 14.57 100.00 
W X  6.66 7.42 14.07 16.54 $19.72 24.55 14.26 10.85 25.10 100.00 
PUC 5.68 5.09 10.78 13.56 18.15 25.06 16.W 16.43 32.46 100.00 
>PUC 5.70 3.34 9.11 10.06 14.47 22.08 19.04 25.21 44.28 100.00 
NR 3.58 6.12 9.70 19.00 18.17 23.12 12.44 17.28 29.72 100.00 
ALL 9.64 9.36 19.09 50.63 21.36 21.36 10.47 7.13 17.60 100.00 

Source: Calculated from NSS 42nd round data oh Participation in Education Repm No. 365. 
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TABLE l lB. CURRENT ENROLLMENT STATUS BY  CONO OM^ GROUP-1986-87 URBAN INDIA 

(per cent) 

0-10 10-20 0-20 20-40 40-60 60-80 80-90 90-100 80-100 ALL 

Urban Male 

1-v 13.65 12.08 25.73 29.24 20.63 15.18 5.20 4.04 9.24 100.00 

VI-VD: 9.96 9.47 19.43 25.75 24.62 18.95 5.90 5.34 11.24 100.00 

I-VII 12.74 11.44 24.18 28.38 21.61 16.11 5.38 4.36 9.74 100.00 

MI-x 

PUC 

>PUC 

NR 

ALL 

Urban Female 

I-v 
VI-M 

I- W 

MI-x 

PUC 

>PUC 

NR 

ALL 

Urban Penon 

I-v 
VI-W 

I-VII 

vm-x 
PUC 

>PUC 

NR 

ALL 

source: Same u Table 1 1A. 
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APPENDIX 

Levels of Educorion Code: 

Not Literate 
Literate but below primary/not undergone any formal education 
PrirnaryJJunior Basic 
Middle /Senior Basic 
Technical I Vocational Education 
Matric /school leaving certificale 
6 & Above include 
Higher secondary 1 Pre University /Intermediate 
Under graduate diploma /certificate not equivalent 
to degree 
Degree / diploma equivalent to degree 
(at graduation level) 
Post graduate degree /diploma certificate 
Not reported 
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APPENDIX: 'I'MLE (A.I): DISIUIUUTION 01: POI'ULATI~N OF I;KAC'I-ILE GKOUPS O V I R  LEVEL or; 
EDUCA~ION Al"l'A1NED ALI. INDIA- 1iUKA1, 

(per cent) 

Fractile level of education code* 

IL~OUD 0 1 2 3 4 5 6&Above n.r all 

Male 

0-10 
10-20 
0-20 
20-40 
40-60 
60-80 
80-90 

'.. 90-100 
80-100 

Female 

0-10 
10-20 
0-20 
20-40 
40-60 
60-80 
80-90 
90-100 
80-1 00 

TABLE (A.2): D I S ~ U I I ~ U ~ ~ O N  OF PERSONS OF FRAC111,E G~otn>s OVER LEVEL OF 
EDUCATION AWAJNED ALL. LVDIA- U K ~ A N  

(per cent) 

Fractile levcl of education code* 
group 

0 1 2 3 4 5 6 &  Above n.r all 

Male 

0-10 
10-20 
0-20 
20-40 
40-60 
60-80 
80-90 
90-100 
80-100 

Female 

0-10 
10-20 
0-20 
20-40 
4060 
60-80 
80-90 
90-100 
80-100 
ALL 
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TABLE (A.3): DISTKIDU~ON OF PCRSONS OF FRACTILE GROWS OVER LEVEL OF 
E D U C A ~ ~ O N  ATTAINED ANDIIRA PRADESI-I -RURAL 

(per cent) 

Fractile level of education code* 
grwp - 

0 1 2 3 4 5 6&Above n.r all 

Male 

0-10 53.87 17.22 10.16 5.29 0.00 1.19 0.50 11.75 100.00 
10-20 58.61 16.68 8.18 4.33 0.00 0.97 0.29 10.95 100.00 
0-20 56.31 16.94 9.14 4.80 0.00 1.08 0.39 11.34 100.00 
20-40 50.15 18.16 10.00 4.87 0.00 1.35 0.65 14.81 100.00 
40-60 43.34 20.70 13.41 7.1 1 0.13 1.94 1.07 12.29 100.00 
60-80 36.52 20.40 15.80 7.68 0.00 3.22 2.12 14.28 100.00 
80-90 33.51 18.67 15.94 13.32 0.47 5.79 3.59 8.66 100.00 

90-100 18.89 17.76 16.98 16.07 0.07 9.96 14.26 5.97 10.00 
80-100 26.17 18.22 16.48 14.71 0.27 7.89 8.95 7.31 100.00 

Female 

TABLE (A.4): DISTRIBUTION OF PERSONS OF ~ A C T I L E  GROUPS OVER LEVEL OF 
E D u c A n o N  ATTAINED ANDHRA PRADESH- URBAN 

.(per cent) 
- - - - - -- - -- - 

Fractile level of education code* 
group - 

0 1 2 3 d 5 6 &  Above n.r all 

Male 

0-10 
10-20 
0-20 
20-40 
40-60 
60-80 
80-90 
90- 100 
80-100 

h a l e  
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TABLE (A.5): DISI-RIRU'~ON 01' ~'EKsoKS OF &ACI.ILE GROUPS OVliK LOVEL OF 
EDUCATION A'FTAINED ASSAM- RUKAL. 

(per cent) 

Fractile level of education codc* 
P"P 

0 1 2 3 4 5 6 &  Above n.r all  

Male 

Female 

TABLE (A.6): DISTRII~UTION 01' PERSONS 01' F ~ A C I ~ L E  GKOUPS OVER LEVEL OF 
EDUCAIION A'1"l'AINED I \ S S M -  UKI~AN 

(per cent) 

Fracule level of educatio~~ code* 
g m P  -- 

0 1 2 3 4 5 6 &Above n.r all 

Male 

Female 
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'I'A~LE (A.7): DISTRIBUTION OF PERSONS OP F R A C ~ L E  GROUPS OVER LEVEL OF 
EDUCATION ATTAINED BII~AR- RURAL 

(per cent) 

Fractile level of education code* 
group 

0 1 2 3 4 5 6 &  Above n.r all  
. -- 

Male 

Female 

TABLE (A.8): DISTRIBUTION OFPERSONS OF FRACI~LE GROUPS OVER LEVEL OF 
EDUCA~ON ATTAINED BIHAR- URBAN 

(per cent) 

Fractile level of education code* 

0 1 2 3 4 5 6 &  Above n.r all 

Male 

Female 



VOL. 6 NO. 2 POLITICAL ECONOMY OF EDUCATION IN INDIA 301 

TABLE (A.9): D 1 s i ~ r n u . 1 1 0 ~  OF PERSONS OF FRACTILE GROUPS OVER LEVEL OF 
EDUCA~ON ATTAINED GUJARAT- RURAL 

I o e r  cent) 

Fractile level of education code* 
m"P 

0 1 2 3 4 5 6& Above n.r all 

Male 

0-10 
10-20 
0-20 

.20-40 
40-60 
60-80 
80-90 
90-100 
80-100 

Female 

0-10 
10-20 
0-20 
20-40 
4060 
60-80 
80-90 
90-100 
80-100 

TABLE (A.10): DIS~~U'IION OF ~ R S O N S  OF F R A ~ L E  GROWS OVER LEVEL OF 
EDUCATION ATTAINED GUIARAT- URBAN 

(per cent) 

Fractile level of education code* 

0 1 2 3 4 5 6&Above n.r all 

Male 

0-10 
10-20 
0-20 
20-40 
40-60 
60-80 
80-90 
90-100 
80-100 

h a l e  

0-10 
10-20 
0-20 

20-40 
40-60 
60-80 
80-90 
90-100 
0-100 
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?'Anl ,~  (A.1 1): D I S W L U ~ T O N  OF PEKSONS OF F K A ~ I L E  GKOUPS OVER LEVEL 01: 
EUUCAT~QN A ' r ' r ~ w a ~  IIAKYANA- RURAL 
,. I . (per cent) 

9) Fractile level of education code* 
w " P  

,* 0 2 3 4 5 6&Above n.r a l l  

Male 

Female 

'~ADLE (A.12): DISIXIBUTION 01' PERSO& OF F K A ~ L E  GROUPS OVER LEVEL 06 
!duuc~rro~ A'TTNNED HARYANA- URBAN 

(per cent) 

Fracule level of education code* 
group 

0 1 2 3 4 5 6 &  Above n.r all 

Male 

Female 
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TABLE (A.13): DISTK~IITION OF PERSONS OFI~KAC~ILE GROUPS OVER 1,EVELOlJ 
B D U C A ~ N  Arrmao KBKALA -KLIRAL 

(per cent) 

Fractile level of education code* 
group 

0 1 2 3 4 5 6 &Above n.r all 

Male 

Female 

TABLE (A.14): DISTKIBUTION OFPERSONS OFFRACTILE GKOWS OVER LEVEL OF 
EDUCATION AT'rAINED KERALA -URBAN 

(per cent) 

Fractile level of education code* 
group - 

0 1 2 3 4 5 6 &  Above n.r all 

Male 

Female 
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'TAULE (A.15): DIS.IXII~U'IION 01: ~'EKSONS OPPRACXILE GROUPS OVER LEVELOF 
I~DUCA.I'ION A'I'TAMED KAUNATAKA- RURAL 

(per cent) 

Practile level of education code* 
group - - - - .- - - -- 

0 . 1  2 3 4 5 6 &  Above n.r a l l  

Male 

0-10 
10-20 
0-20 

20-40 
40-60 
60-80 
80-90 

90- 100 
80-1 00 

Female 

0-10 
10-20 
0-20 
20-40 
40-60 
60-80 
80-90 

90-100 
80-100 

' r~u1 .E (A.IG): DIS~IXIHUTION 01: PI~RSONS OF FRACI'ILE GROUPS OVER LEVELOF 
EDUCAIION A'ITALNI!D KARNATAKA- URUAN 

(per cent) 
-- 

Fractile level of education code* 
group 

0 1 2 3 4 5 6% Above n.r all  

Male 

Female 



VOL. 6 NO. 2 POLITICN. ECONOMY OF EDUCATION IN INDIA 

TABLE (~.17): D I S R ~ U ~ ~ O N  OP PERSONS OF ~RACIILE GROUPS OVER LEVEL OF 
EDUCATION ATTAINED MAHARAS~ITKA- RURAL 

(per cent) 

Fractile level of education code* 
VQ"P 

0 1 2 3 4 5 6 & Above n.r all 

Male 

0-10 
10-20 
0-20 
20-40 
40-60 
60-80 
80-90 
90- 100 
80- 100 

Female 

TABLE (A.18): DISTRDDU~IION OF PERSONS OF FRAC~ILE GROWS OV@R LEVEL OF 
EDUCATION ATTAINED M A ~ ~ A R A s H ~ R A -  URBAN 

([KT cent) 

Fractile level of education code* 
group 

0 1 2 3 4 5 6& Above n.r all 

Male 

Female 
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'SABLE (A.19): DISlXIBUTlON OF PEKSONS OF FKALTILE GROUPS OVER LEVEL OF 
EDUCATION ATTAINED MADIIYA P K A D ~ H -  RURAL 

(per cent) 

Fractile level of education code* 
P " P  

0 1 2 3 4 5 6 &  Above n.r all  

Male 

0-10 
10-20 
0-20 

20-40 
40-60 
60-80 
80-90 

90-100 
80-100 

Fcmale 

0-10 
10-20 
0-20 

20-40 
40-60 
60-80 
80-90 

90-100 
80-100 

TAn1.o (A.20): DISTR~UTLON 01: PERSONS OF FRACTILE GROWS OVER LEVEL OF 
~DUCA'IlON I\TTNNBI) MADIIYA PRADESII- URBAN 

(per cent) 

Fractile level of education code* 
Er""P - 

0 1 2 3 4 5 6 &  Above n.r al l  

Male 

0-10 
10-20 
0-20 

20-40 
40-60 
60-80 
80-90 

90-1 00 
80-1 00 

Female 
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7 1 ' ~ B ~ . ~  (A.21): ~~Is'I'U~IIU'TION OF PERSONS OF PHACI'~I.E GKOUI)S OVER LEVEL. OP 
EDUCA'IIOX h r r m e o  OKISSA- RWAL 

(per cent) 

Frac~ile lcvcl of education code* 
group -- - - - 

0 1 2 3 4 5 6 & Above n.r all 

Male 

Female 

T~ls.1:. (A.22). D I S ' I U I I ~ ~ I ' I C ) ~  01: ~'~!KSONS 01' I:KAc~'~L,E G R ~ U P S  OVER LBVELOF 
I : o t : c x r ~ o ~  ~ I ' T A I X E I )  OKISSA- UKBAN 

(per cent) 

Fractile lcvcl of education code* 
grwp - - - -- . - - -. - - -- -- 

0 1 2 3 4 5 6 &Above n.r all 

Male 

Female 
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' ~ ' A ~ L E  ( ~ 2 3 ) :  DISTUI~IU~I.ION 01: PERSONS OF FRACI'ILI'. GROUPS OVER LEVEL OF 
EDUCA'ITON ATTNNEI) I'UNJN3- RUK AI. 

@er cent) 

Fractile level of educa~ion code* 
group 

0 1 2 3 4 . 5 6 &Above n.r all 

Male 

Female 

LEV ABLE (~.24): DISI'KIUWI'ION 01' PERSONS OF FRACTLLE GROUPS OVER LEVELOF 
EDUCATION ATTAINED PUNJAB- UKEAN 

(per cent) 

Fractile lcvel of education code* 
grollp - 

0 1 2 3 4 5 6&Above n.r a l l  

Male 

0-10 
10-20 
0-20 

20-40 
40-60 
60-80 
80-90 
90-100 
80-100 

Female 
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TAULE(A.ZS): DISTK~IUTION OF PERSONS OFPRAC~ILO (;ROWS OVER 1,EVELOF 
E D U C A ' ~ O N  A ' r r m e o  K A J A S ~ I A N -  RUKAI. 

(per cent) 

Fractile level of education code* 
group 

0 1 2 3 4 5 6&Above n.r all 

Male 

0-10 
10-20 
0-20 
20-40 
40-60 
60-80 
80-90 

90-100 
80-100 

Female 

0-10 
10-20 
0-20 
20-40 
40-60 
60-80 
80-90 

90- 100 
80-100 

TABLE ( ~ . 2 6 ) :  DISTRLDU~ON OF PERSONS OF FRACI'ILE GROUPS OVER LEVEL OF 
EDUCATION ATTAINED RAJASTIIAN- URBAN 

(per cent) 

Fractile level of education code* 
@"UP - - 

0 1 2 3 4 5 6 & Above n.r all 

Male 

0-10 52.95 
10-20 46.16 
0-20 49.67 
20-40 43.53 
40-60 . 27.83 
60-80 17.79 
80-90 7.58 
90-100 7.04 
80-100 7.32 

Female 

0-10 80.77 
10-20 84.33 
0-20 82.46 
20-40 70.19 
40-60 51.26 
60-80 29.82 
80-90 21.27 

90-100 11.82 
80-100 17.16 
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TABLE (A.27): DISTRIDUTION OF PERSONS OF FRACI?I.E GROUPS OVER LEVEL OF 
EDUCATION AT'rmED TAMIL NADU- RURAL 

(per cent) 

Fractile level of education code* 
group - 

0 1 2 3 4 5 6 &  Above n.r a l l  

Male 

0-10 
10-20 
0-20 
20-40 
40-60 
60-80 
80-90 
90-100 
80-100 

Female 

0-10 
10-20 
0-20 
2640 
40-60 
60-80 
80-90 
90-100 
80-100 

TABLE (A.z~): D I S ~ I B ~ Q N  OF PERSONS OF F R A ~ L E  GROWS OVER LEVEL, OF 
EDUCAT~ON A'ITAINED TAMIL NADU- URBAN 

(per cent) 
- -- - 

Fractile level of education code* 
P m P  

0 1 2 3 4 5 6 &  Above n.r 1 

Male 

Female 
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TABLE (A.29): Dls'Rrnu'110~ OF PERSONS OF FKACMI.E CROUPS OVER LBVELOP 
EDUCATION ATTAINED U ~ A K  P R A D ~ ~ I -  RURAL 

(per cent) 
- - - -  

Fractile level of education code* 
group 

0 1 2 3 4 5 6 &Above n.r all 

Male 

Female 

TABLE (A.30): DISIRIBUT~ON OF I'BRSONS OF P K A ~ L E  GROWS OVER LEVEL OF 
EDUCATION ATTIUNEU UTTM PRADBSII- URBAN 

(per cent) 

Fractile level of education code* 
group 

0 1 2 3 4 5 6 &Above n.r all 
-- 

Male 

Female 
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-~'ABI.I'. (A.3 I) :  DIS.I.RIL$~I'I'ION 01' PERSONS OF FKACI.ILE GROUPS OVER LEVEL OF 
Euuca.sro~ &ITAINED WES'I'BENGAL- RURAL 

(per cent) 

Fractile level of educa~ion code* 
group - -  -. .- 

0 I 2 3 4 5 6 & Above n.r all 

Male 

'1'Anl.~ (A.32): ~~ISI'RIB~I'I'ION 01; PliKSOHS 01: PKACTII.E GROUPS OVER LEVEL OF 
~~Du(:A'I'IoN A'I''TAINI~I) WFS'r I)I:.HGAL- URBAN 

(per cent) 
Fractile level of educa~ion code* 

- -  - - .. . -- - - - 
0 1 .  2 3 4 5 6 & Above n.r all 

Male 

Female 



FOOD MANAGEMENT REVISITED 

S .K. Ray 

The paper presents a critical review of the government's food management operatiorrs and, in 
the context of the present environment for policy reforms, advocates a new approach fur the man- 
agement offood economy. For this purpose, it outlines a production- oriented farmprice/~olicy, and 
works out the operational details for making the management of food economy more efficient. The 
paper also estimates the stock requirements for food managemenl over the next five years. It finds 
that a relatively smaller storage plan (a minimum reserve of about 5 million tonnes and a maximum 
reserve of about 15 million tonnes) would be adeyuute to stabilise price, farm income and con- 
sumption within reasonable limits. 

INTRODUCTION 

<his papcr is essentially a rcvisit of my earlier 
studies on various aspects related to food man- 
agement in India, with a view to cxamine their 
relevance in the present environment for policy 
reforms. The papcr is organised as follows. First, 
a review of governrrient managcmcnt of food 
economy is presented. Farm price policy and 
operational suategy for food management are 
next outlined. Stock rcquircmcnls for food man- 
agementare thenestirnaled and their implications 
on price and farm income stabilisation are 
analysed. Finally, brief concluding observations 
ar@ made at the end of the paper. 

A REVIEW OF GOVERNMENT MANAGEMENT 
O F  FOOD ECONOMY 

In India, although agriculture is a State subject, 
the responsibility to provide food to all sections 
of people in different states of the country rcsts 
mainly on the central government. This respon- 
sibility on the Centre has come from the moral 
dictates of a society which was chan~cterized by 
recurring food shortages and extreme inequality 
in the distribution of income. These conditions 
have had a long history and compulsion is likely 
toremain so long as theshortages are feltandwide 
disparities in income continue. 

The severity of these conditions, however, has 
been declining since the introduction of secd- 
fertiliser technology in the mid- 1960s. The con- 
sequent attainment of an overall self-sufficiency 
i n  foodgrains production in the carly 1970s, and 
the progressive decline in the incidence of poverty 
have considerably eased the food management 

problems. Even then sharp year-to-year fluctua- 
tions in  he level of foodgrains production, and 
the prescnce of a sizeable section of the 
population still below thc poverty line, build up 
pressure for continuance of the Centre's 
involvement in food management operations. As 
a result, the central government has not yet been 
ablc to reclucc its involvement in the management 
of the food cconorny. Increasingly, it has been 
purchasing foodgrains and making distributions, 
apparently with little change in its operational 
strategy which was followcd during the period 
whcn the country was passing through a chronic 
food shortage situation. Reliance on intcrnationd 
trade has remained marginal because of the 
apprehension that it might make food prices lriore 
unstable and expose the counuy to the risk of 
political arm-twisting as experienced in the six- 

, ties.Empliasis has, therefore, rcmaincdto manage 
the food economy mainly from the domestic 
sourccs. 

Broadly, the objectives for which the Centre 
continues to rcmain involved in food manage- 
ment operations are: (i) to increasc thc level of 
food production, (ii) to reduce intra-year and 
inter-year fluctuations in food prices, (iii) to 
stabilise relative prices of agricul turd commo- 
dities, and (iv) to prolcct the consumption levels 
of low-incorne groups. It is for the attainment of 
these objectives that the Centre purchases food- 
grains and makes distribution. 

There are two sets of prices through which the 
govcmment can purchase foodgrains - support 
prices and procurement prices. Support prices are 
to provide incentives to the producers and cnsure 
stability in price and farm income around certain 
minimum levels. These prices are announced in 
advance of the sowing season to influence culti- 
vators' production decisions and are backed by 
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guaranteed govcrnment purchase if market prices 
fall below support levels. Purchascs undcr the 

,price support scheme have remained practically 
inoperative in India. This is bccausc support 
prices are generally fixed at lcvcls which arc too 
low to have apossibility of bccoming opcrational. 

To cope with the incrcasing dcmand for food 
distribution, procuremcnt opcrations havc bcen 
introduced. Here the governmcnl purchases 
foodgrains from the producers, tradcrs and mill- 
ers, with an elemcntofcompulsionatpriccscalled 
procurement prices. The methods of procurcmcnt 
that have been lried so far with varying degrces 
of success or failure in diffcrcnt parts of the 
country are: (i) a I'cvy on produccr and/or miller, 
(ii) voluntary purchase from millcrs and whole- 
salers on an agreed basis as to quantity and/or 
price, (iii) pre-emption on market salcslauctions, 
and (iv) monopoly purchase. 
' In the past, when an overall food shortage 
situation prevailed in the country, procurcmcnt 
prices have had much more operational signifi- 
cance, since the procurcmcnt price has bccn the 
government'spurchasingprice, while the support 
price became 'notional' ow-ing to thp very high 
level of the ruling markct priccs. It was the 
practice then to announce the procurcment priccs 
at the beginning of each markcting season, which 
was too late to influence production decisions. 
However, anticipation of procurcmcnt prices 
might have influcnced production decisions, in 
which case the support price, which was signifi- 
cantly lower than the procuremcnt price, became 
even more irrelevant for agricultural decision 
making. 

From late l960s, government startcd aban- 
doning the practice of announcing support prices 
for those cereal crops for which it illtended to 
carry out actual procurement opcrations. Pur- 
chases remained confincd mainly to rice and 
wheat, and were made at procurement prices 
announced at the beginning of each marketing 
season and maintained for the entire year. For the 
f is t  time in 1978-79, procuremcnt prices for the 
rabi season cereal crops were announced before 
the sowing period. Since then, it has become the 
practice to announce the procurement prices for 
cereals (except barley for which only support 
price is announced) and some other crops before 

the sowing periods, and kcep thcm fixed for the 
entire year at thc announced levels. Simulta- 
neously, more crops have bccn brought undcr 
price support opcrations. Thcre are now 21 crops 
undcr thc purview of procurcment/support price 
opcrations. 

At the implementation stage, several distortions 
havc takcn place in the government's actual 
purchasc opcrations. Firstly, in thcory, procure- 
ment prices are not minimum govcrnment guar- 
antced purchasc priccs. These arc prices at which 
the govcrnmcnt is supposcd to buy, at its 
discretion and wilhout any compulsion, the 
q uantitics needed for buffer stocks and for various 
inua-year distribution programmes. However, 
cvcr since the govcrnment stopped the practice of 
announcing procurcmcnt targets from 1978, the 
procurcment priccs have bcen used to purchase 
virtually whatcver quantities have been offered 
by the farmcrs for sale. The distinction between 
the procurcmcnt and support price has thus 
become blurred. For all practical purposes, the 
procuremcnt prices have become minimum 
governmcnt guaranteed purchase prices. 

Secondly, the cost plus approach adopted for 
fixing the levels of procurement/support prices 
takes into account not only the variable cost but 
also the fixed cost of cultivation. The latter now 
coversa large number of items like rent on owned 
land, interest on owned capital, minimum wages 
for labour fixed by the state governments, com- 
pensation for management cost, etc., and provide 
thcreby ample scope for manipulation. For 
example, one of the major cost items in agricul- 
tural production is land. However, since the land 
market in India is highly imperfect, it is  very 
difficult to determine the fair return on land. 
When prices are supported, the big farmers have 
a guaranteed built-in profit, so they can afford and 
are willing to pay prices for land higher than its 
opportunity cost in the expectation that future 
adjustments in the cost of production based 
pricing will compensate them. Thus a built-in 
mechanism for raising prices is  created. 

Thirdly, since the procurement prices are fixed 
and announced before the sowing periods and are 
maintained at those levels for theentire marketing 
year, any change in the supply-demand situation 
in the market between the sowing and hqrvesting 
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periods causes stresses and strains on the gov- coverage of procurement operations, the objec- 
ernment's procurement operations. Thus, when a tive of ensuring incentive prices to the producers 
bumper crop is harvested due to favourable is largely defeated in majority of the remaining 
weather and market prices threaten to fall, pres- states, where the traders generally mop up the 
sure builds up on the government to purchase, nmketable sur~luses from the producers at below 
irrespective of its requirements, whatever procurement prices and sell them at considerably 
quantities are offered for sale at procurement higher levels in the open market. Moreover, 
prices. Similarly, in a year of poor harvest due to procurement d~eracons are generally carried out 
drought when the market prices rule higher than Over a short period immediately after the 

the procurement prices, government finds it dif- harvest. over 95 per cent of total wheat pro- 

ficult to procure the required quantities unless curernent is usually made in  he months of April 

some coercive measures are used. and May. For rice, around 80 per cent of the total 
procurement is generally made over a four-month 

a large number Of crops are period, October to January. The,volume of pro- 
brought under ~ ~ ~ c u ~ ~ m ~ ~ t / ~ u ~ ~ ~ ~ ~  price opera- curement t m  is increasing steeply, sound 50 per 
tions,'the implementing agencies of the govern- cent of which is by the ~~~~~~~~i~~ 
merit. viz., the Food Co~ora t ion  of India, state of India. lad procurement in 1990 crossed 24 
agencies and the co-operative societies carry out million tonnes and caused serious handling, 
~rocuremento~erations onl~.for a few crops in a transportation and storage problems. All these 
few selected States. Almost the entire quantity of distortions at the implementation stage have 
foodgrains procured by the government is made considerably defeated the government's stated 
up by rice and wheat (Table l), over 90 per cent objectives for procurement/support price opcra- 
of which are now procured from the states of tions,increased steeply the cost sf orprocurement, 
Punjab, Haryana, Uttar Pradesh and Anldhra and made functioning of thc procuring agencies 
Pradesh (Table 2). It is because of this limited very difficult and expensive. 

TABLE I .  PROCIJREMENT AND PmLIC DIS.IRBUTION OF RICE. WHEAT AND F O O D G R ~ S  

(million tonnes) 

Procurement Public Distribution 
Year Rice Wheat Cols. Total Food- Rice Wheat C O ~ S .  'rooral F O O ~ -  

(2+3\ e rains (6+7\ grams 
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As mentioned earlier, annual purchases arc 
made by the government for meeting its 
requirements for intra-year distributions and for 
buffer stocks. Inbra-year requirements are gen- 
erally fordistributions to: (i) rollcr flour mills, (ii) 
defence services and other organisations/ 
institutions, (iii) various welfare and employment 
generation programmes like NREP, RLEGP, NP, 
JRY, etc., and (iv) fair price shops for direct 
distribution to consumers. Buffer stocks are the 
accumulation of annual purchases minus annual 
sales over time. Purchases and disuibutior~ 
requirements for buffer stocks operalior~ arise 
only during good and bad years of harvest and 
such stocks are supposed to be built over time 
through a clearly stated inter-year pricc slabili- 
zation objective of the government. However, 
even in normal years with output just matclling 

the aggregate demand, the government has to 
purchasc foodgrains in order to fulfil its com- 
mitments for intra-year distributions. 

The responsibility to supply to the roller flour 
mills was taken up by the government during 
imports under PL 480 agreement when two dis- 
tribution outlets were used for releasing the 
imported, wheat, viz. the fair price shops and the 
rollcr flour mills. Roller flour mills used to sell 
their products to bulk consumers or to state 
governments for distribution through fair price 
shops at prices prescribed by the government. 
Supplies to thc mills remainedregulated till 1986, 
lest their entry in the market might push up the 
price and frustrate the government's procurement 
operation. From 1987, government has stopped 
supply of wheat to the mills; roller flour mills now 
purchase wheat from the open market. 

TABLE%. STATE-WISE PRODUCTION. PROCUREMENT Ah'D DIS~XIUU~ON OF FOODGRAINS IN 1990. 
(thousand tonnes) 

Total Food- Total Total Public Supplies of Foodgrains from Central Pool to 
grains Procurement Distribution (Both 

Production of Foodgrains from Central and Public NREPI Total 
State Distribution RLEGPI 

Govemmcnts) RELIEF1 
M'IJRY 

North 
Haryana 8,652 3,720 31 28 3 3 1 
Himachd Pradesh 1,420 98 121 121 
Jammu & Kashmir 1,310 7 315 276 2 278 
Punjab 18,986 12,219 11 8 1 9 
Uttar Pradesh 33,672 2,974 489 526 526 
Total 64,040 18,920 944 959 6 965 
South 
Andhra Pradesh 12,630 2,839 1,342 1.319 1,319 
Kamataka 7,128 164 870 826 28 854 
Kerala 1,072 1,764 1.736 24 1,760 
Tamil Nadu 8,124 963 1710 900 14 914 
Total 28,954 3,966 4,804 4,781 66 4,847 
East 
Assam 2,951 5 615 612 1 613 
Bihar 1 1,845 445 455 455 
Orissa 7,869 258 399 429 18 447 
West Bengal 11,819 105 1,537 1,491 35 1,526 
Total 34,484 368 2,996 2,987 54 3,041 
West 
Gujarat 4,788 26 937 830 1 83 1 
Madhya Pradesh 14,805 440 440 443 76 519 
Maharashtra 13,249 111 1,716 1,607 9 1,616 
Rajasthan 8,531 172 604 584 19 603 
Toral 4 1,373 749 3,697 3,464 1 05 3,569 
Others 1,776 37 2,596 1.748 4 1,752 
Defence S e ~ c e s  288 288 
All-India 170,627 24,040 15,325 14,227 235 14,462 

288 

Swrce: Bullelin on Food Stotirtics. 1990 
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Requirement for defence services and other 
organisations/institutions is a very tiny compo- 
nent of the government's total requirements for 
intra-year distributions. Surprisingly, however, 
distributions made for various welfare and 
employment generation programmes, on which 
much emphases have been given by the govern- 
ment, havealsoremained ata very low level. Total 
quantity of foodgrains distributed through these 
programmes was less than 450 thousand tonnes 
in 1989, and it was reduced further to lcss than 
240 thousand tonnes in 1990. 

Almost the entire quantity of foodgrains 
required for intra-year distributions is now uscd 
for maintaining and supporting the public distri- 
bution system (PDS). The disuibulion outlet to 
the consumers for this purpose is through the fair 
price shops system. Under this scheme, con- 
sumers get given quantities of foodgrains from 
the fair price shops (usually rice, whca t, and some 
other food items like sugar, edible oils, ctc.) at 
prices called issue prices. The issue prices are 
fixed by the government at levels lower than the 
market prices and slightly higher than the pro- 
curement prices. However, due to storage, han- 
dling, transportation, etc., charges, the economic 
costs per unit of foodgrains purchased by the 
governmentatprocurementprices and distributed 
through the fairprice shopssystcm become higher 
than their respective issue prices. The diffcrcnces 
between the economic costs and the issue prices 
are borne by the government by providing food 
subsidy. Clearly, increases in these differences 
and/or in the total quantity of foodgrains dis- 
tributed through the fair price shops cause 
increases in the government's total food subsidy 
bill. 

The burden of food subsidy on the government 
is increasingly becoming heavier due to increas- 
ing volume of public distribution and growing 
gaps between economic costs and issue prices. It 
was aroundRs 2,800 crore in 1992-93. The heavy 
burden of food subsidy has become a subject of 
intense debate and discussion in the context of the 
present on-going programmes for economic 
reforms. While the views and recommendations 
on the subject vary widely [Bhalla, 1993; Desai, 
19931, there is a general agreement that poorer 
people and poorer regions are benefitting little 
from the costly operation of thc present public 
distribution system [Mooij, 1994; Parikh, 19931. 

In the past, Lhe public distribution system was 
essenti:~lly uscd to provide a stcady supply to 
urban areas. The rationale was that flows to the 
urban areas generally dry up most easily during 
thc period of shortages. Therefore, the urban areas 
with their high purchasing power and greatel 
vulnerability to price fluctuations were likely to 
suck away part of the rural demand. Cordoning 
of the big cities along with the fair price shops 
system was thus justified for equalizing the dis- 
tribution between the high income cities and low 
income rural areas. 

As the situation on the food front started 
improving, the public distribution system was 
progressively extended to cover more and morc 
rural areas. Presently, there me now more than 4 
lakh fair price shops, over 75 per cent of which 
arc locatcd in rural arcas. However, since both i n  
the rural and urban areas, thediswibutions through 
the fair price shops are not specifically targeted 
for the low-income people, virtually all sections 
of the society arc enjoying the advantagc of 
subsidised food distribution. It is due to this 
reason, the costs for maintaining and supporting 
the public dislribution system are increasing 
steadily and causing serious concern. Moreover, 
functioning of the present public distribution 
system has an urban bias, and it has failed to 
provide larger supplies to the states having higher 
incidence of poverty [Bhalla, 1993; Desai, 1993; 
Jha, 1991; Mahendra Dev and Suryanarayana, 
1991; Tyagi, 19901. 

Several suggestions have been made by schol- 
ars to revamp the public distribution system for 
catering to the needs of only low-income people. 
The government has also introduced in 1992, a 
scheme to revamp the public distribution system 
in 1,700 blocks having higher concentration of 
low-inconle people. However, available studies 
suggest that, apart from the difficulties in 
implementation, a target-oriented approach for 
distribution based on nutritional and poverty 
norms may require much more than the present 
lcvel of foodgrains distributed through the fair 
pricc shops [Sharma, et al., 19911. Under a 
number of alternative scenarios, Geetha and 
Suryanarayana [I9931 found that PDS revamping 
done in the right perspective would have required 
for 1988 additional cereal amount ranging from 
20 to 52 million tonnes. Extending the analysis 
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for the year 1993, they estimated that 'lhe addi- 
tional food subsidy required for PDS revamping 
would range from Rs 3,600 to Rs 9,300 crore. 
This is just the additional subsidy that would be 
required towards enhanced PDS quantum, not lo 
speakof the additional outlays required for setting 
up proper infrastructure for the PDS in backward 
regions, For, PDS revamping is not merely a 
question of targeting but also invoives the cre- 
ation of the necessary infrastructure, like storage 
facilities and distribution network, particularly in 
states like Bihar and Orissa' [Gectha and Surya- 
narayana, 1993, p. 81, 

Whatever the dimension of govcrnment 
purchascs and distribution, the operational poli- 
cies for them should be fcasiblc to implc~ncntand 
should produce the desired rcsults. At present, 
government conducts the food management 
operations with a set of instruments which are 
rigid in the sense that they are fixcd bclbre each 
operation and cannot be altered to acljust with 
changing market situations. Govcrnmcnt com- 
mits itself to distribute a certain quantity at a 
certain fixed price and, directly or indirectly 
coerces the producers and traders to supply the 
required quantity at accrtain prescribed price. Thc 
system can work only if economic criteria arc 
used in fixing the levels of each of the above 
variables. So far, the practice has been somcwhat 
different with obviously frustrating outcorncs. 

The public distribution systcm is pcrccivcd by 
the government as an instrument lhrough which 
it can simultaneously operate to (i) inllucnce the 
market prices, (ii) maintain a steady supply to 
urban areas, and (iii) induce a change in the 
income distribution. These elcrncnts are envis- 
aged as resulting from the eslablishrncnt of a 
separate market of fair distribution. Hcre the 
government-determined supply has to come from 
the partial procurement of tordl supply at a pricc 
lower than the free market, and thcn, ciistributed 
toconsumers as apart of their total requirements, 
again at a price lower than the free market. 

The viability of this system of public dislribu- 
tion, however, rests basicaJly upon the lcvcls a t  
which government-determined prices arc fixcd, 
since the forces of demand and supply in thc two 

markets are inter-linked through their relative 
price structure. Quantity demanded from the 
public distribution system is functionally related 
to the difference between the price in the fair price 
shops and the free market price. The wider this 
difference is, the greater will be thedemand. Also, 
compared to the free market, the public dism- 
bution system is less preferred for reasons that the 
Study Team on Fair Price Shops had observed as 
'consumerspreferences for qualities of grains and 
rclative conveniences of the two systems of dis- 
tribution' [GOI, 1966, p. 41. Because of this, the 
Study Team had argued that the public 
distribution systcm can influence the free market 
price only when releases from it act as net addi- 
tions to the total market supply. This could be 
obiaincd by lowering or raising the prices in the 
fair price shops, but in either case, the impact on 
the Srce market would be of a small order com- 
pared to the corresponding priceadjustment made 
in  he fair price shops. 

The system collapses if it is run on the basis of 
a partial withdrawal of the total supply for dis- 
tribu~ion ata lower than the marketprice.Itcannot 
thcn bring down the price in the residual market. 
Under such a situation,public distribution system 
can runction alongside a free market only if the 
price in the fair price shops is  made market- 
oriented as illustraled in the figure. 

With the market demand curve DD, for a given 
levcl of output, let the supply curve be SS so that 
a quantity OQ is cleared at a price OP. Suppose, 
the government considers this price to be too high 
and, in order to provide relief to the consumers, 
procures a quantity Q,Q for distribution a t  a price 
lower than OP, say at OP,. Both the free market 
demand and supply curves will then shift to the 
left but the extent of shift in the former is likely 
Lo be less than in the latter. This may happen 
because of the relative convenience of the two 
systems of distribution mentioned earlier. Also, 
since part of the total supply is now made avail- 
able at a lower price, an excess demand situation 
will dcvclop and consumer demand will get 
augmenlcd. The residual market will thcn fix the 
price at OP, and clear a quantity OQ,. Total 
supply now (i.e.,OQ,plus Q,Q) will be more than 
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what it would have been in thc absence of gov- 
ernment operation, but the market price and the 
difference between it and the distribution price 
also will now be higher than previous lcvcls.' As 
a ~ s u l t ,  pressures will build up on the public 
distribution system and aftcr making distribution 
of the procured quantity, it will discovcr that it is 
in a precarious position to mcct this additional 
demand. The only alternative then will be to ask 
consumers to satisfy their additional dcmand 
from the residual market. This should increase 
total consumption and also raisu: the price. Those 
who can pay more will now be consuming more. 

In the figure, both the market demand and 
supply curves are allowed to make a parallel shift. 
Also, the shift in the supply curve is shown equal 
to the quantity procured by the government. 

Neithcr of these is likely to hold true in actual 
situation; thcy will be governed by the govern- 
mcnt's operational policies regarding foodgrains 
procurcmcnt and distribution. The magnitude of 
the shift in dcmand has a dircct relationship with 
the quantity distributed; i t  also has an inverse 
relationship with the difference betwecn the free 
market price and the distribution price. The wider 
the price differential or lower the quantity dis- 
uibuted, the lesser will be the shift of the demand 
curve toward the left. The shape of the demand 
curve can also be influenced by adopting a dis- 
criminating price policy for distribution. For 
instance. suppose the government makes 
distribution of the procured quantity Q,Q at two 
prices - a low price, say OP, for the low-income 
group, and a high price, say around OP, for the 
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high-incomegroup. A section of  he high-income 
group will then withdraw from the public distri- 
bution system. At the same time,-the released 
pressure of the high-income group will provide 
an opportunity to the public distribution system 
to meet more adequately the needs of the low- 
income group. The consequences of all these is 
likely to make the demand curve D'D' morc 
elastic and shift it more towards the left. 

When the government procures the quantity 
Q,Q at a low price, say at OP,, the suppliers' 
revenue declines by an amount (P,P) x (Q,Q) i.e., 
KLMN. There will thus be an anxiety on thc part 
of the suppliers to sell the residual quantity in the 
free market at a price at which they could at lcast 
recover the loss. If this is not forthcoming through 
the forces of the new market demand curve, 
suppliers will try to evadc procurement, and 
thereby, create ideal conditions leading to spec- 
ulative demand for inventories from waders and 
consumers alike. Once these unhealthy activities 
develop, the supply curve S'S' bccomcs morc 
inelastic and food management begins to become 
increasingly unmanageable. A vicious circle is 
created in food management with spiralling 
consequences. High market prices increase the 
pressure on the public distribution system and 
compels thegovernment to havea more ambitious 
procurement plan. An ambitious plan, in turn, 
stretches the procurement net beyond the man- 
ageable limits of the government. Tendency to 
evade procurement can cause a further rise in 
speculative demand and market price. This out- 
come has been commonly experienced in the past, 
particularly during the years of crises. 

To make the procurement operation a success, 
the government has in the past often adopted 
measures which are attempts to defy the principle 
of market mechanism. One of these is the much 
debated policy of movement restrictions which, 
though' relaxed in 1978, remained a part of the 
government operations in foodgrains until last 
year when its complete withdrawal was 
announced by the Finance Minister in his budget 
speech for 1993-94. The justification of the 
government for movement r e s~c t ions  was that 
its procurement efforts for equitable distribution 
of foodgrains would be frustrated if the profit 
rnotivatedprivate traders were allowed to operate 

freely.' However, aq analysis of the dczoned and 
zoned periods markct prices of 1961-63 and 
1966-68 indicated that food zones actually 
accentuated regional price differences [Ray, 
19701. Prices were depressed in surplus states but 
there was a sharp increase of prices in deficit 

An extreme for~n of market intervention was 
mooted in 1972-73 when the government 
nationaliscd wholesale trade in wheat and rice. 
The objective behind the move was to ensure a 
more regular flow of supplies to consumers at 
reasonable prices through the fair price shops. The 
experiment, however, was carried out only on 
wheat in 1972-73. It failed and was subsequently 
given up. 

The move for nationalisation of wholesale trade 
in foodgrains was conceived wrongly on the 
assumption that the entire marketable surplus 
could be procured only if traders were eliminated. 
It failed because 'the rich farmer who has con- 
sidcrably improved his marketable surplus as well 
as retaining capacity ... has been left free to 
manipulate his stocks as he likes' [Rao, 1974, p. 
241. Besides the experience of failure, the take- 
over move raises a number of questions, the most 
important of which arises from its implications 
on resource allocation. Nationalisation of food- 
grains trade may divert resources from food to 
non-food crops, and in the long run may adversely 
affect the level of foodgrains production which, 
in the final analysis, is at the root of India's food 
management problems. 

The built-in inconsistencies in the present sys- 
tem of food management operations bring in 
sharp focus the conflicting goals and policies of 
the government on the food front. Government 
desires to protect the interests of the low-income 
group and for this reason, withdraws apart of the 
total domestic supply for distribution at a low 
price. If this plan is executed, government loses 
control over the free market and the objective of 
influencing the market price is defeated. The 
market price can be influenced only by following 
a markct- oriented price policy for distribution. 
But if it is adopted, the objective of protecting the 
interests of the low-income group gets defeated. 
Government wants to minimize the cost of dis- 
tribution through procurement of the required 
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quantity at a low price, but when this is attcmptcd 
through various control measures, market 
imperfections result and adversely affect the 
objective of increasing the level of production. 
Actioils too, contradict the intentions. The gov- 
ernment intends to provide incentives to the 
producers but adopts measures  hat directly or 
indirectly takeaway the production incentives.To 
regulate the in-flow of food from the rural poor 
to the urban rich, government takes the respon- 
sibility of distribution in urban areas. Yet, dis- 
tribution proceeds not in relation with  he 
purchasing capacity of the individual consumers 
but at a uniform low price for which the society 
pays a subsidy. 

Market interventions like movement restric- 
tions, etc., involve a good deal of policing - an 
unpalatable situation inademocracy. The fact that 
the government has been able to get away with it 
for so long is only because the alternatives proved 
risky politically. The past situation was one of 
shortage and husbanding the stocks available to 
make fair distribution. Radical changes should 
follow when the reverse is the case and surpluses 
pile up. That it would be so, is already noticeable. 
With the initiation of economic reforms and 
structural adjustment programmes in 1991, 
pressures are building up to free the agricultural 
sector from all sortsof governmental controls and 
regulations [Desai, 1993; Pursell and GulaLi, 
19931. The growing load of subsidy has exposed 
government's food management operations to 
intense scrutiny and criticism. Efforts are now 
being made to initiate a process of economic 
liberalisation in agriculture. Clearly, in this 
changed policy environment, a new approach is 
needed to manage the food economy. 

FARMPRICE POLICY FOR FOOD MANAG1:MENT 

Concerns which prompt the government to 
intervene in the management of the food economy 
should be recognised. Production in the agricul- 
tural sector is significantly influenced by extra- 
neous factors, generally stochastic in nature. 
Again, fluctuations in production are likely to 
induce tluctuations in income and may make 
demand unstable. With such inherent stochastic 
characters, the forces of demand and supply if 

allowed to operate freely, introduce instability in 
price, farm income and availability of food for 
consumption. The economic consequences of 
such instability, both in the short and long run 
affect producers' and consumers' interests and 
impede the overall economic growth. 

The present economic environment for liber- 
alisation and, globalisation has added a new 
dimension to the problem of food management. 
'The- country ' has achieved marginal self- 
sufficiency in foodgrains production, but the 
potential to become a leading exporter in 
foodgrains is now visible. To exploit this potential 
fully, rational economic policies must be pursued 
to boost up production. However, in following 
any such policies, limitations arise due to the 
presence of vulnerable population in the country. 
The sufferings of the underfed millions haunt the 
policy makers wilh the possibility of social unrest 
and protection to theconsumers assumespriority. 
Any ambitious programme to safeguard both 
producing and consuming sectors' interests is 
further constrained by tihe prevailing inflationary 
situation and lack of adequate funds in the 
country. 

The solution to India's food management 
problem rests basically on raising the level of 
foodgrains production and making the income 
distribution less skewed. The attainment of a 
higher level of roodgrains production through 
rapid acceptance of new technology, added 
investment in minor irrigation, and increasing 
utilization of purchased inputs will be encouraged 
if the uncertainties in farm income levels are 
reduced. It is this concern of increased economic 
efficiency and production which makes the role 
of price incentives to the producers very crucial 
for management of the food economy. This is not 
to say that all farmers in all locations and under 
all circumstances respond to price incentives. It 
isclear that amarket must exist, production inputs 
must be available, and farmers must have a basic 
knowledge of the technology, and enough market 
contact tonecd cash. If these conditions hold, then 
the available evidence suggests that Indian 
farmers do respond to prices. Therefore, a 
production-oriented price policy is a necessary, 
although not sufficient, condition for raising the 
level of foodgrains production. 
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While over the long run, it is incvilable that 
market forces of supply and demand will be basic 
determinants of prices, in our view, short-run 
government policy actions should be used to 
supplement the operation of market forces and 
improve the cconomic environment in three pri- 
mary ways. First, the government can implement 
a system of support prices, announced in advance 
of sowing and backed up with guaranteed pur- 
chases, to provide a minimum expected price to 
reduce the risk in planning production decisions. 
Second, it can ensurc some degree of price sta- 
bility from year to year and season to season so 
that economic waste from inef'ficient production, 
marketing and consumption decisions is mini- 
mized. Support prices provide the lower limit for 
harvest prices. The upper limit for harvest prices 
should be flexible enough so that producers' 
incomes are protected in years of poor crops. 
Third, government policy should ensure that 
attempts to correct supply/demand imbalances in 
specific commodities do not have undesirable 
effects on the production of competing crops via 
the effect of relative prices on hectarages sown. 

Instability in farm income arises from three 
major sources of year-to-year income variations 
- fluctuations in yield, fluctuations in costs, and 
fluctuations in product prices. Support prices 
directly ensure against only the third source of 
income instability - that arising from product 
price fluctuations. But since this is a substanlial 
risk, price supports contribute to income certainty 
in a broad sense. One potential effect of a price 
support programme is to increase the amounts of 
inputs used. If output prices are raised, the profit 
maximizing quantity of input is increased and if 
used, this greater quantity of irqut leads to larger 
volumes of output. This is the crux of what is 
meant by 'incentive'. 

While we are arguing for 'incentive' prices, we 
are not advocating prices which are too high. At 
the point where input supplies are completely 
utilized, a higher product price will simply lead 
to bidding up of input prices, and inflation may 
result. A valid justification for support prices up 
to this point is  that it provides assurance of 
sufficient profits to enable the produccr to invest 
in production increasing capital such as land 
levelling and tubewells, improvcd implements 

and machineries, etc. 
To be effective, the support price should be 

fixed at levels at which they have a possibility of 
becoming operational, and should be set at the 
beginning of each kharif and rabi period and 
rnaintaincd for the entire year. If stocks begin to 
rise above the desired level, this may be an 
economic signal for a downward adjustment in 
support prices; the reverse might be the reaction 
to a depletion of stocks. But adjustments must be 
made for the next crop year, not for the present 
one. 

Price supports, if hey  are announced well in 
advance of the sowing season and are backed by 
full government purchase at the announced price, 
can provide the incentive prices which will make 
the adoption and continued use of new technology 
feasible. Howe'ver, support prices cannot limit the 
upward rise of prices. A well-managed stock 
operation scheme for price stabilization can 
effectively do this, but consider f i s t  the issues 
involved in maintaining the upper level of harvest 
prices. 

Perhaps the safest thing that can be said 
regarding the upper level of harvest prices is that 
it should reflect the overall demand and supply 
situation in the country. IF a rigid upper limit is 
maintained for harvest prices (for example, the 
level of the previous year) and supply falls by 20 
per cent, then producers' incomes would fall by 
20 per cent. The other extreme, allowing harvest 
prices to rise above the normal level in order to 
stabilize producers' incomes, would shift the 
whole burden on to consumers whose real 
incomes would suffer. Therefore, some recon- 
ciliation between producer and consumer inter- 
ests is required. 

The basic support price should be set on an 
all-India basis, allowai~ces being made for dif- 
ferences in transportation costs, so that the prices 
in some states will be higher than in others. In this 
way economic forces will be free to allocate 
hectarages on the all-India basis of comparative 
advantage. Seasonally, prices must be  allowed to 
rise above the harvest IeveI at least enough to 
cover holdirlg costs of storage, interest, etc., but 
excessive seasonal fluctuations should bc mini- 
mixd.  A sufficient risk factor should be allowed 
in addition to these holding costs, although the 
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risk will be reduced as price policy effectively within thecontextofamixedgovernment and free 
stabilizes prices. In the past, traders have had a marketactivity in the foodgrains sectoronly with 
difficult time planning for storage. During some the explicit recognition of the appropriate role of 
years price increases did not cover storage costs the two participants. The programme can be 
and stockists suffered losses. They must balance operated following certain procedures which are 
these losses with larger-than-minimum profits in elaborated in the next section. 
other years in order to establish a break-even 
income over time. Thus, seasonal price increases IV 

must be permitted, otherwise private traders will ~ ~ E R A T ~ O N A L S ~ A T E G ~  FOR FOOD MANAGEMENT 
be driven from business and the government will 
be forced to assume the entire burden of storage We have argued jn the ~revjous section that to 
and distribution. create a favourable economic environment for 

It is necessary, especially in the present context accelerating agricultural growth, the government 
of economic liberalisation, that world prices be develop a ProPamme to mderate short- 
made the terms of reference for domestic agri- term price fluctuations. This will ensure that 
cultllral prices. World prices presumably reflect resourcesareefficientl~ employed and contribute 
the economic value placed on the use of resources to attaining the long-term growth objectives in 
on a ~ o r l d - ~ i d ~ o r  free tradebasis of comparative agricultural development. The buffer Stock is  a 
advantage. Therefox, they are a guide to market-compatible policy insaument that can 
domestic resource allocation in the wider inter- cope with short-term problems as well as allow 
national setting. economic signals to direct inter-crop and inter- 

The transition of the present price structure to spatial area and input allocations. 
the confiwation of world prices should be car- The rationale for considering buffer stocks 
ried out over a period of next 2 to 3 years. Once operation as an instrument for price and farm 
this transition is made, then support prices should incotne stabilization is that through proper control 
be a risk insurance, covering only variable or cash of inventory, prices Can be manipulated to influ- 
costs of production. Acceptance of this long run 1 ence production, marketing and consumption 
role for support prices will the price decisions in predictable, economically rational 
structure to move towards its long run equilib. ways. At the same time it must be clear that this 
rium.  his policy will ensure continuing pressure position is not held in ignorance of the real and 
on efficiency and in&oduction of cost reducing potential imperfections of the price system in the 
technology and lighten the otherwise growing country. However, the price SYstem-can be a 
load of supporting agricultural prices. positive force which should be reinforced by 

If the support price is too high, the government better communication and wise government 
may have to buy all the foodgrains marketed; if activity. The role of the government should be to 
it is  too low the government may purchase none moderate excess short-run price fluctuations 
and have none for distribution. This dilemma while allowing prices to perform their long-run 
means that the support price should be used dlocative function. 
primarily as a production incentive and that The compelling reason to seriously consider a 
another instrument should be used to ensure that buffer stock is that the new initiative for liberal- 
the necessary volume of foodgrains is procured isation ofagriculture, ifpursuedseriously, has the 
for public distribution. potential to change thc regional location of 
The buffer stocks - public distribution system agricultural crops significantly during the next 

is the instrument which can be simultaneously few years. If the market adjustment mechanism 
used to (i) increase the level of production, (ii) is allowed to operate, a new pattern of compara- 
influence market prices, (iii) maintain a steady tive advantage in crop production can be attained 
grain supply to urban areas, and (iv) protect the whereby resources are used most efficiently in all 
consumption levels of low-income groups. parts of the country. Maintaining an adequate 
However, the system can effectively operate buffer stock is a fundamental prerequisite for the 
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removal of foodgrain zones and the accompany- 
ing policies which interfere with market directed 
adjustments. 

Buffer stocks, as we have conceived them, are 
the stocks maintained by the government with the 
objective not only of reducing price fluctuations 
around a specified level, but also of minimizing 
variability of farm income and consumption from 
their envisaged growth paths. The physical pro- 
cess of the buffer stock operation for attaining the 
above objectives is to release stocks during lean 

ii) a mechanism for distribution to the general 
public in response to foodgrains price 
increases in order to preserve the upper 
limit on prices; 

iii) guaranteed purchase of all grains delivered 
at the support prices announced prior to the 
sowing season in order to preserve the 
lower limit on prices; 

iv) procurement at open market prices when 
necessary to meet distribution require- 
ments. 

years and replenish stocks during goad harvest The dishbution to low-income groups has an 
years. The operational feasibility of such a b u f f  welfare objective. operation will 
stock programme will depend on the following: require identification and estimation of low- 

1. Over the long term, buffer stock will help to income group in the population and also the 
attain the stabilization goals only if (a) the minimum level of welfare that the society will be 
rates of growth in demand and supply are kept willing to provide to this group. The actual 
approximately under equilibrium, and (b) operation of the scheme will ultimately have to 
variations in the rates of changes of prices, rest on cermin degree of arbitrary choices on the 
farm incomes and quantities consumed are part of the policy makers. Given these choices, 
reduced. The success of the programme will the volume of distribution under this scheme will 
depend upon the price level around which at any point in time depend on population growth 
stabilization is targeted. In general, this and changes in income distribution. 
should be close to the price in the free market. The other function of distribution is the price 

2. Successful operation of a buffer stock pro- dampening objective. In general, the quantity 
gramme for reducing the variability in price, distributed for the low-income group and that 
farm income and consumption is possible under the price dampening policy will be related; 
only if (i) the basic cause of instability in them the volume of withdrawal under price dampening 
is the fluctuation in output, and (ii) the policy will increase or decrease as the difference 
demand and supply curves are inelastic, between free market price and issue price widens 
When these conditions are satisfied, the Or narrows down. 
extent of relative stabilization of price and In the procurement the procurement 
f- income will depend upon the opera- under the price support act as a direct 
tional strategy of the buffer stock agency. incentive for increased production. Its volume 
Evidently, complete stabilization of both will be inversely related to thedifference between 
price and farm income is not possible, and the tnarket and support prices; the lower the 

difference in prices, the more will be available for 
the strategy of procurement under this scheme, me remainder 

buffer stock ought lo be to and to be by open market purchases closes 
replenisha fraction of stock so that variability thesystem in the faccofuncertainty, On the whole 
in price and farm income reduced in the face of an inelastic supply, operation of a 
desirable ~evels .~  buffer stock programme will make the demand 

A buffer stock programme to attain both the more elastic than the one in the absence of any 
desired consumption-oriented and the such scheme. 
production-oriented objectives should be built The issue of food availability is perhaps the 
explicitlyaround the following four in strum en^:^ most important one for any government hoping 

to build a modem progressive state. The pop 
i) regulardistribution to low-income persons; ulation must be assured that adequate supplies of 
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food will be available at 'normal' prices. 
Especially where there is a sizeable low-income 
group of consumers, a foodgrains distribution 
programme, perhaps run at a subsidy, is a nec- 
essary complement to the private market in order 
to assure minimum foodgrains availability. With 
development, as production increases more rap- 
idly than demand, the need for such a system 
lessens, but weather-induced fluctuations in 
output mean that some kind of public distribution 
will continue to~be requircd. Distribution is also 
a desirable component of Lhc total buffer stock 
programme to facilitate stock turnover in order to 
avoid spoilage. 

Large scale purchase and disuibution of grains 
will be required only during good and bad har- 
vests and buffer stocks will be built up over time 
through a clearly stated inter-year stabilization 
objective of the government. However, even in 
normal years, with outputjust matching aggregate 
demand, the government will h;vc to purchase 
and distribute a certain quantity of foodgrains to 
fulfil its commiunents for intra-year distribution. 
The quantum of such purchase will depend upon 
theextent to which the govcrnrncnt would like to 
control intra-year price tluctua~ions and the 
degree to which it can involve itself in foodgrains 
operation. 

Procurement and distribution of foodgrains in 
India have increased significantly since the 
introduction of New Strategy for Agricultural 
Development in the mid-1960s. However, even 
at the peak of operation in the past, government 
purchases have not exceeded 16 per cent of the 
production. But in no year, save the crisis period 
of 1966-67, did distribution exceed 15 per cent of 
the total consumption (Table 3). In fact, during 
the period 1957-62 when market prices wcre 
stable, the gap between market price and the issue 
price was large and the public disuibution system 
had ample stocks from imports, the withdrawal 
from the fair price shops did not exceed 8 per cent 
of the total consumption, Therefore, under this 
favourable situation, the consumers who were 
drawing grains from the public distribution sys- 
tem were likely to be the needy poor who could 
hardly afford to purchase grains from the free 

market. These withdrawals probably did not fully 
meet the nutritional requirements of the low- 
income group in the population, but to provide 
their full requirement would have required even 
lower issue prices. An arbitrary fixation of issue 
price is, however, not possible if the requirement 
for in~a-year distribution is obtained from a part 
withdrawal of the total domestic supplies from 
the mark~ t .~  

Equitable distribution of foodgrains in the 
Indian context of instability in production and 
wide disparities in income is possible only if the 
level of consumption is so influenced through 
food management operations that each person 
consumes approximately the same quantity of 
food irrespective of his level of income. If the 
society decides to provide minimum subsistence 
to the poor, and at the same time, does not want 
to abolish the free market, equitable distribution 
can be obtained only by penalising those who can 
afford to pay more. In a free society, this is 
possible by deliberately following a discrimina- 
tory policy of distribution in which the rich pay a 
market-determined price and the poor are 
compcnsared with a subsidised low price. 

The facts justify the suggestion. Public distri- 
bution of foodgrains in India is highly subsidised 
and the rcasons for this are well known. However, 
what is not so clear is the logic for distribution of 
a uniform quantity per consuming unit at a uni- 
form price to all sections of the society. If the 
justification for complete coverage by the public 
distribution system lies in the concern for pro- 
tecting the consumers from the unscrupulous 
activities of the traders, then the appropriate 
policy should be to ensure the certainty of supply 
to the consumers at a price that reflects the market 
conditions - not gharanteed supply of a uniform 
quantity to all sections of the society at a subsi- 
dised price. If the justification is to provide relief 
to the low-incomegroups from high market prices 
of foodgrains, then their presence should be 
explicitly recognised by selling them grain at  a 
low price. How low priced it should be, will of 
course depend upon the extent of the subsidy and 
the willingnessof those who will beasked to bear 
the burden of subsidy. 
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TABLE - 3 NET AVA~LAI~IIITY,PKOCURI'.MI!NT AND PUULIC DISTRIBUTION OF FOODGRAINS 

Net Production Net Imports Nct I'rocurcmcnt Public Col. 3 as Col. 5 as Col. 6 as 
of Foodgrains Availability of Distribution # % % % 

Foodgrains @ of col. 4 of col. 2 of col. 4 

( m i l l i o n  t o n n e s )  

(1) (2) (3) (4) (5) (6) (7 (8) (9) 

1951 48.1 4.8 52.4 3.8 8.0 9.2 7.9 15.3 
1952 48.7 3.9 52.0 3.5 6.8 7.5 7.2 13.1 
1953 54.1 2.0 56.6 2.1 4.6 3.5 3.9 8.1 
1954 63.3 0.8 63.9 1.4 2.2 1.3 2.2 3.4 
1955 61.9 0.5 63.2 1.3 1.6 0.8 2.1 2.5 
1956 60.7 1.4 62.6 Ncg. 2.1 2.2 Neg. 3.4 
1957 63.4 3.6 66.2 0.3 3.1 5.4 0.5 4.7 
1958 58.3 3.2 61.8 0.5 4 .O 5.2 0.9 6.5 
1959 69.0 3.9 72.3 1.8 5.2 5.4 2.6 7.2 
1960 67.5 5.1 71.2 1.3 4.9 7.2 1.9 6.9 
1961 72.0 3.5 75.7 0.5 4.0 4.6 0.7 5.3 
1%2 72.1 3.6 76.1 0.5 4.4 4.8 0.7 5.7 
1963 70.3 4.5 74.8 0.8 5.2 6.1 1.1 6.9 
1964 70.6 6.2 78.1 1.4 8.7 8.0 2.0 11.1 
1965 78.2 7.4 84.6 4.0 10.1 8.8 5.2 11.9 
1966 63.3 10.3 73.5 4.0 14.1 14.0 6.3 19.2 
1967 65.0 8.7 73.9 4.5 13.2 11.7 6.9 17.8 
1968 83.2 5.7 86.8 6.8 10.2 6.5 8.2 11.8 
1969 82.3 3.8 85.6 6.4 9.4 4.5 7.8 11.0 
1970 87.1 3.6 89.5 6.7 8.8 4.0 7.7 9.9 
1971 94.9 2.0 94.3 8.9 7.8 2.1 9.3 8.3 
1972 92.0 (-)0.5 96.2 7.7 10.5 (-)0.5 8.3 10.9 
1973 84.9 3.6 88.8 8.4 11.4 4.0 9.9 12.8 
1974 91.6 5.2 97.1 5.6 10.8 5.3 6.2 11.1 
1975 87.4 7.5 89.3 9.6 11.3 8.4 10.9 12.6 
1976 105.9 0.7 95.8 12.8 9.2 0.7 12.1 9.6 
1977 97.3 0.1 99.0 9.9 11.7 0.1 10.1 11.8 
1978 110.6 (-)0.6 110.2 11.1 10.2 (-)0.5 10.0 9.2 
1979 115.4 (-)0.2 114.9 13.8 11.7 (-p.2 12.0 10.2 
1980 96.0 (-)0.3 101.4 11.2 15.0 (-)0.3 11.6 14.8 
1981 113.4 0.7 114.3 13.0 13.0 0.6 11.4 11.4 
1982 116.6 1.6 1 16.9 15.4 14.8 1.4 13.2 12.6 
1983 113.3 4.1 114.7 15.6 16.2 3.5 13.7 14.1 
1984 133.3 2.4 128.6 18.7 13.3 1.8 14.0 10.4 
1985 127.4 (-)0.4 124.3 20.1 15.8 (-)0.3 15.8 12.7 
1986 131.6 0.5 133.8 19.7 17.3 0.4 15.0 12.9 
1987 125.5 (-)0.2. 134.8 15.7 18.7 ( 1  12.5 13.8 
1988 122.8 3.8 130.8 14.1 18.6 2.9 11.5 14.2 
1989 148.7 1.2 147.2 18.9 16.4 0.8 12.7 11.1 
1990 149.7 1.3 144.8 24.0 16.0 0.9 16.0 11.0 
1991 154.3 (-10.1 158.6 19.6 20.8 Neg. 12.7 13.1 

1992* 146.2 1.1 148.9 17.9 19.1 0.7 12.2 12.5 
1993* 157.4 2.4 150.2 28.0 15.1 1.6 14.8 10.1 

* Prcrvisional. 
Neg. Negligible. 
@ Net availability = Net production + Net impons - Changes UI Governntent stocks. 
# Includes quantities released under the Food for Work I'rogramme during the years 1978 to 1990. 
Notes: Production figures related to agricultural year: 195 1 figures correspond u, 1950-51 and so on. Figures for procurement 
and public distribution related to calender years. 
Source: 1. Ministry of Food. 2. Directorate of Economics and Statistics, Department of Agriculture and Cooperation. 
Reproduced from Economic Survey, 1993-94, page S-25. 
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Many of the ills in the food management system 
have originated in the government's misplaced 
concern for distribution to all sections of the 
community at a uniform price. Fair distribution 
has been conceived as distribution at a reasonable 
price, but reasonableness has been viewed only 
in relation to the unweighted interests of all 
consumers. Consequently, the concept has led to 
the notion of a reasonable price being a 
consumer-oriented price below the market price. 

Ironically, the operational procedure followed 
in running the present public distribution system 
denies access to a large number of deserving poor. 
As Jha observed [1992], 'The criterion used is to 
issueration cards to all those households that have 
properly registered residential addresses. This of 
course means that many of the poor who are 
homeless, those in some institutional care and 
others without proper addresses, including 
migrant workers, are immediately left out of the 
scheme. Also, as the consumer quotas are sold in 
a lump sum for a minimum period of a week, a 
fortnight or a month, the workers on daily wages 
who cannot afford to buy such minimum quan- 
tities cannot take advantage of the subsidie%even 
if they have ration cards' [Jha, 1992, p 1031. 

One argument is that since government has to 
distribute a large quantity of foodgrains to con- 
sumers in general, and urban consumers in par- 
ticular, government should procure the entire 
quantity required for distribution at a lower than 
market price and thus realise part of the subsidy 
from the producers and traders. This need not and 
should not be the strategy in food management 
for two reasons. First, the public distribution 
system, especially in the urban areas, is now 
functioning primarily to ensure a steady supply 
to all categories of consumers, a substantial pro- 
portion of whom are employed in organised 
sectors and enjoy pay revisions according to 
changes in the cost of living. On the other hand, 
the unorganised rural and urban sectors are 
crowded by a large number of unemployed and 
under-employed who suffer severely from rising 
prices. Moreover, rural income is highly corre- 
lated with production. Anon-targeted distribution 
Programme with relatively easy accessibility to 
the consumers in urban areas thus goes against 
the policy ~f ensuring equitable distribution at 

reasonable prices, to all sections of the people 
[Howes and Jha, 19921. Second, and what is more 
important, is the concern for viability of the food 
management system. The co-existence of a sub- 
sidised public distribution system with the free 
market in the absence of proper identification of 
the two categories of consumers (i.e. low-income 
consumers and the rest) may make the system 
vulnerable to tYle pressures of free market [GOI, 
19661. 

Tothe extent that distribution is made to the 
low-income groups, the need for subsidised dis- 
tribution cannot be ignored. A careful identifi- 
cation and estimation of the low-income 
population is essential. Obviously it cannot 
include theentire urban and rural community. The 
prevailing socio-economic conditions should be 
weighted carefully to decide who qualifies as a 
low-income family and what measure of relief 
should be provided to them. A dual distribution 
scheme should then be introduced. Distribution 
of a uniform quantity per consuming unit may be 
made at two prices: a stable subsidised price for 
the low-income group and a price reflecting 
market conditions for others. Alternatively, a 
uniform subsidised price may be used and a 
quantum of distribution per consuming unit may 
be fixed at two levels: a fixed level determined 
on the basis of nutritional norms for the low- 
income group, and depending upon the market 
prices, a fraction of the above level to meet partly 
the requirements for others. 

Theoretically, the govemment could di'stribute 
the entire marketable surplus by purchasing the 
grain at market prices. This would enable it to 
undertake a large distribution programme with 
certainty of supply. However, the presence of a 
largebuyer like thegovernment in the market with 
the intention of purchasing the entire marketable 
surplus at the market price might be exploited by 
the producers and traders. By withholding sup- 
plies prices will be unduly pushed up, thereby 
colnpelling the government ultimately to fix 
market prices. 

Even as a partial buyer government will create 
a situation of high prices in the free market. Some 
corrective measures will therefore be necessary. 
These can largely be maintained through the 
buffer stock operations. Once the govemment 
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realistically fixes the price bounds after a careful 
assessment of the demand and supply conditions, 
its price-dampening dis~ibution operation for 
containing price within the desired limits should 
be effective, if it has adequate stock. At the same 
time, those who attempt to cross the price bounds 
can be deterred through a mechanism compatible 
with the private market. This can take the form of 
a pre-emptive purchase scheme used in Punjab. 
Under this scheme, the government reserves the 
right to procure varying proportions of each day's 
total market arrivals. At the end of the day, 
however, government buys all or part of that 
proportion only if market price is favourable. The 
scheme penalises both the shy as well as the 
aggressive bidders and at the same time helps to 
fix the price bounds at appropriate levels. An 
increasing tendency of deviations registered in 
the market will signal the need toreadjust the price 
bounds at levels reflecting more accurately the 
market conditions. 

The distribution to low-income group and 
consequent question of sharing the burden of 
subsidy, however, still remains, The subsidy 
cannot be realised from the other consumers by 
charging a high price because a distribution price 
fixed above the market level will introduce 
instability in the system. The other possibility is 
torealise the subsidy from the producers. This can 
be in the form of procurement at lower than 
market prices. To the extent that subsidised dis- 
tribution is made to low-income people, pro- 
curement of the required quantity at a lower than 
market price can be justified; but then, for 
effective redistribution of income, the strategy for 
procurement should be such that the burden of the 
subsidy falls increasingly on tl@ big farmers. 

A graded levy system might be imposed on 
producers in which each is asked to deliver a 
certain quantity of grain at the Ievy price 
depending on family holding size in standard 
hectares. There is a danger when the graded levy 
system is imposed on the basis of the area under 
the crop concerned because the affected produc- 
ers may divert their resources tonon-levied crops. 
To avoid this possibility, a graded food levy 
scheme may be imposed on all crop producers in 
which each praducer may be given the option to 
deliver the grain or pay the cash equivalent of the 

levy based on their family holding size in standard 
hectares. 

The operational strategy outlined above pro- 
vides a package that may help the government to 
attain the objectives of food management. In 
recent months, much more bolder and imagina- 
tive programmes have also been suggested by 
others to make the food management system more 
efficient and target-oriented [Desai, 1993; Purse11 
and Gulati, 19931. However, none of these sug- 
gestions and recommendations have influenced 
in any way in bringing changes in the 
government's existing food management opera- 
tions. Thereason for this is entirely political. Food 
management continues to remain politically so 
sensitive that the Centre feels hesitant to initiate 
reforms, lest the actions strain its relationship 
with the states and make it vulnerable to political 
attack, inside and outside the Parliament. Con- 
sider for example the suggestion for agricultural 
taxation which unfortunately has become a 
political issue in India. The states are not anxious 
to impose increased taxes on agriculture and the 
Centre has only a few options. The land revenue 
and income tax which can be designed to have 
minimum impact on incentive are immobilized 
by the recalcitrant states, while the alternatives 
open to the Centre have direct disincentive 
effects. 

Again, the issue of moral responsibility for 
equitable dismbution of food has been stretched 
to the hilt by the states for their own political 
advantages. The states, especially the major 
recipients of food from the Central Pool, consider 
it as the sole responsibility of the Centre. They 
resist any change in the universal character of the 
public distribution system, and run ambitious 
subsidised food distribution programmes without 
making attempts to support these through their 
own procurement efforts. Ironically, it is this lack 
of serious efforts to procure by the major food 
recipient states that makes difficult implementa- 
tion of the government's announced sup- 
port/procmment prices in these states, dampens 
the initiatives of their farmers to produce more, 
and thus increases their dependence on the Centre 
for running the public distribution system. Faced 
with the increasing demand for food for public 
distribution, the Centre falls heavily to procure 
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grains from the few food surplus states, where the from within and outside the government. It was 
farmers' lobby exploits the situation to presswise only in January 1994, when the burden became 
the Centre for making upward revision of pro- too unbearable that the move to increase the issue 
CUrement prices. As the Centre yields to the prices becamc by and large unanimous. Effective 
Pressure, and foodgrains start moving 10% from February 1994, the issue prices for ricc and 
distances through the Porous pipes of the Food wheat have been raised but, even with these 
Corporation of India with the help of its 70,000 upward revisions, the  actual costs to FCI for a 
plus employees, the concomitant additions of kilogram of wheat would be still Rs 1-40 more 
storage, and interest charges make the than i b  revised issue price. It is estimated that the 

toss procured grains government has suffered a loss of Rs 1,000 crore 
higher than the P ~ ~ ~ ~ ~ ~ ~ ~ Y  acce~lable levels alone due to delay in the announcement of hke  
issue prices. The political compulsion for making in the issue price, which was due from April 1993 
allmation of fund for food subsidy thus falls again for wheat, and October 1993 for rice. The belated 
on the Centre, the burden of which goes on 
increasing with the growing demand for food for decision taken by the government has now pushed 
distribution, and the gaps between the up the total food subsidy bill from the budgeted 
economic costs and the politically acceptable Rs 37650 crore about Rs 6*000 "Ore. 

issue prices for distribution through the fair price The hesitancy to initiate reforms due to political 
shops. considerations is also evident from the contra- 

The extent to which political can dictory recommendations made from time to time 
push up the food subsidy bill is ill usuated by the by the various ~~mmit tees .  Thus, while the 
indecisive and delayed actions of the government high-powered ministerial ~omlnittee set UP to 
in 1993-94.6 In the Central budget presented in evolve a national policy on the PDS recom- 
February 1993, the Finance Ministry initially mended that it should be structured to exclude 
allocatedRs 3,000 crore for food subsidy against afnuent sections from its purview, the 
theprojected demand for Rs 4,300 crore made by parliamentary committee on food, civil supplies 
theFoodMinistry.Later, the allocation was raised and public distribution strongly recommended in 
by another Rs 650 crore through supplementary favour of continuing with the present universal 
demand to the budget. However, immediately character of the public distribution system. The 
after the budget presentation, the Agriculture Seventh Plan document argued that the PDS 
Mini so  yielded to the pressure of the farm lobby, should be so developed that 'it remains hereafter 
and steeply raised from April 1993, the Procure- a stable and permanent feature of our'strategy to 
merit price of wheat by a record 21 Percent. This control prices, reduce fluctuati0.n~ in them and 
Was followed by another record ~ ~ c W I S ~  of 23 per achieve an distribution of essential 
cent in the procurement prices of rice ''om consumer goods' [GOI, 1986, Vole 11, p. 4031. 
October lgg3. hike in lhe procurement Theselaudable objectivesale not feasible toattain 
prices of wheat and rice, and the open-ended through the existing system of food management 
procurement policy, government procured 12'8 operations. Clearly, if the PDS is to become a 
million tonnesof wheat, and 10.65 million tonnes 
of rice by the end of January 1994, and incurred 'stable and permanent feature', government's 

heavy expenditure. It is estimated that transport operational strategy should be so evolved that 

charges alone for moving foodgrains has crossed it to provide the much needed load 
Rs 850 crore. Huge increases in storage prices and security to the poor, the bkIrden of subsidy is also 
the bank credit required to procure grains have maintained at a bearable level. Keeping these in 
also conh-ibuted to the increase in cost, While the mind and ass~ming that political considerations 
costs for this massive operation were steeply are unlikely to permit immediate radical changes 
rising and demanding early actions, the govern- in the existing system of food management 
ment went on contemplating to raise the issue operations, we would therefore like to recom- 
prices but failed to do so due to strong opposition mend the following: 
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1. The fair price shops system has bcen playing 
an important role of assuring a steady supply 
to the consumers in general. People, partic- 
ularly those in the urban areas, have taken for 
granted continuance of its functioning as a 
necessary complement to private market in 
order to assure minimum foodgrains avail- 
ability, especially to deal with emergency 
scarcities, such as those created by droughts 
and floods. Any proposal to 'dismantle' the 
system will thus be unacceptable, at least for 
some time tocome, We are of the opinion that 
the fair price shops system should remain, 
and should function like the Mother Dairy 
booths/ consumer co-operative stores for 
retail distribution to the general public with 
some restrictions on the quantum of with- 
drawals. 

2. If the fair price shops system has to function 
as a necessary complement to private market 
for distribution to the consumers in general, 
the following observation of the Study Team 
on Fair Price Shops [GOI, 1966, Pp. 13-15] 
should not be ignored: 

'The essential condition of co-existence 
of a fair price shops system with a free 
market is that it is able to protect itself 
from the pressures of the free market'. 
'If the fair price shops system is to protect 
itself from the pressures of the residual 
free market, it must aim at maximizing 
the quantities of grains it handlcs at 
appropriate prices rather than distribut- 
ing certain quantities at a certain fixed 
price7. 
'This requires discarding the concept of 
fair price as a consumer oriented fixed, 
unchanging price. If the system of fair 
priceshops is to function along side a free 
market, the price in the fair price shops 
must be neither consumer nor producer 
oriented. It must be market oricnted7. 
'The fair price shops system functioning 
along side a free market is incapabIe of 
fulfilling any extra-market purposes. 
One such is to provide food in adequate 
quantities to those who cannot buy it at 
supply-demand price. This requires a 

programme of subsidised food distribu- 
tion. Its objectives and purposes should 
be kept distinct and separate from those 
of the fair price shops system'. 

3. Two clear directives follow from the above 
observations. Firstly, so long as the present 
universal character of the public distribution 
system is maintained, the issue prices must 
be adjusted to reflect the market situation. We 
suggest, these adjustments be made twice in 
a year, before the kharif and therabi harvests 
respectively. Secondly, separate pro- 
grammes must be designed for making sub- 
sidised food distribution to the low-income 
group. The problem of identification of 
low-income people and the consequent scope 
for 'leakages' are likely to be less if the 
subsidised distribution to the low-income 
group is channeled through more direct and 
action-oriented programmes. We are of the 
opinion that, through subsidised food distri- 
bution, the interests of low-income people 
can be better served, if the various 
employment generating food for work pro- 
grammes are considerably expanded, and the 
distribution net works in the identified tribal 
and backward rural blocks and in urban slum 
areas are significantly improved. 

4. Subsidised distribution inevitably becomes 
costlier if it is extended to cover more com- 
modities. The wider the field of its operation 
the .more difficult i t  is to apportion 
successfully. We suggest, subsidised distri- 
bution should cover only one basic source of 
calories such as coarse varieties of grains. 
Other items like sugar, edible oils, etc., 
should be withdrawn from the purview of its 
operation. 

5. Although restrictions on the movement of 
foodgrains have been officially withdrawn 
from 1993, it has been reported that deliberate 
obstacles are still created to hamper free flow 
of foodgrains across the state boundaries. A s  
mentioned in Section 11, movement restric- 
tions result in market imperfections and 
contribute in making inefficient utilization of 
resources. To reduce the regional disparities 
in open market prices and to make more 
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efficient utilization of rcsourccs, restrictions quantity released or withdrawn is considered as a 
on movement of foodgrains should be com- function of the current year's production, then a 
pletcly removed. simple statistical rule for stock operation can be 

6. For market price stabilization, the Centre derived as follows: release or withdraw a fraction 
should carry out OPcn market purchases and of the deviation of the current year's production 
sales operations. from its expected level so that variability in price 

7. Besides support price opcrations, the Centre and farm income are reduced to desired levels. 
should make only open market purchases Evidently, this fraction is to be chosen at some 
with rights prc-crn~tion for meeting its pre-assigned probability level unless the plan is 
requirement for intra-yau distribution. for complcte price stabilization (in which case the 

8. CenWe'~ requircmenL for intra-~eu dis- value of the fraction should be 1)' or unless the 
uibution should be rcduced ovcr the ncxt two criteria is stated in terms of stabilization limits. 
years lo lcvcl Of for Thc value of the fraction can be determined if the 
distribution to thc low-incomcgroup through prob;,bility distribution function of outgut fol- 
the schemes oullined in no. 3 * b ove. lows some standard probability models? 

9. So long as the universal character of the dislribution of the fluctuations 
present public distribution systcm is main- in cereals production has been examined 
tained, the states should be asked to take by a number of research workers. The wide 
increasing responsibility to supporl the 
system through thcir own procurement fluctuations in production arise primarily due to 

efforts. Procurement opcrations should be sharp variations in rainfall. Mixed evidence is 
carried out more aggrcssivcly in thc prcscnt available regarding the question of repetitive 
major food recipient statcs. cycles in Indian rainfall data. However, historical 

10. F~~ market price stabilization, the centre analysis made by computing rainfall index for the 
should mainbin an I ~ ~ ~ ~ ~ ~ ~ $  lcvcl of cereals group with the rainfall data dating from 
foodgrains stock. The stock should not be 1876 did not show any cyclical pattern in the 
allowed to fall below a minimum reserve computed rainftdll index series. Analysis of the 
level. If the reserve threatens to fa11 bclow the Past production data indicated that Over 70 per 
minimum level, prompt should be cent of the variations in cerealsproduction around 
taken to import grains though commercial its trend line could be explained by the computed 
channels. rainfall index.' 

Using the above historical analysis, some idea 
v could be obtained about the quantity of the buffer 

STOCK REQUIREMENTS FOR PRICE AND stocks that would be required to meet the con- 
FARM INCOME STAIULIZAnoN tingency ofwcathcr induced fluctuationsin future 

Successful implementation of the operational cercals production. Thcre appears to be roughly 
strategy in the previous section will a27 per cent chance (once in .7 years) that 
depend crucially on mainfi,ining an ~adccluete~ cereals output fluctuations will be within 3 per 
level of foodgrains stock with the government. cent the trends and a 31 per cent chance (Once 
But how much stock the governlncnt should ineVcrY3.2years) thatthey ~ ~ l l b e b e t ~ e e n 3 a n d  
cW, and at what costs and benefits to the 6 per Cent of the trend. Fluctuations of the order 
society? of 6 to 9 per cent of the trend are likely to occur 

Statistical storage rulescan be used to determine Once in every 4.4 Years while those above 9 Per 
the level of an 'adequate' size of buffer stock in cent of the t ~ n d  will appear once in every 5.2 
probabilistic terms. The main objective of the years. The historical analysis of rain-induced 
storage programme is to reduce thc variabilily in production fluctuations indicates that a reserve 
price and farm income due to output fluctuations stock of about 12 per cent of the trend level 
by restricting consumption in years of good crops (equivalcnt to twice the mean per cent deviation 
and augmenting it in lean years. Thus, if the around the trend) will be adequate in 95 per cent 
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of the cases to offset any individual year's pro- 
duction fluctuations due to rainfall. 

The historical analysis of rain-induced 
production fluctuations also suggests that in an 
exceptionally bad year cereals production might 
decline by 17 per cent. Similarly, in an exccp- 
tionally good year, production might increase by 
22 per cent. Thus, to make a liberal provision for 
any individual best or worst year in the future il 
will be sufficient to maintain ccrcals rcservc of 
about 20 per cent of the trcnd level production. 
However, the chances of these types of evcnts 
occurring are about once in a century, and with 
such aremote chance, the nced to maintain n huge 
reserve stock can be questioned. 

In fact, when we look into the sequcnccs of good 
or bad years of production, the nccd to maintain 
higher level of stock appears unncccssary. Using 
the rainfall indices as obtained from 1876 we find 
that there are six sequences in which the cumu- 
lative production deficits or surpluses were above 
10 per cent. If we consider the averages of the 
three worst and the threebest sequences, then the 
cumulative production deficits or surpluses could 
at best be of the order of 12.5 per cent of the trend 

lcvel production. 
The historical findings are used in deriving 

statistical storage rules for estimating the stock 
rcquiremcnts in probabilistic terms. Table 4 
provides at four different success probability 
levcls (0.85, 0.90, 0.95 and 0.99), the estimates 
for cereals stock requirements, to carry out con- 
sumption stabilization programme over a five 
year period under four different storage rules and 
thcir corresponding implications on price and 
farm income stability. The rules are specified by 
estimating at four different success probability 
lcvcls (0.85,0.90,0.95 and 0.99), the magnitude 
of thc fraction of deviation in production from its 
expcctcd Icvcl, which should be released or 
withdrawn so that consumption is stabilized 
within 5 per cent of i t s  anticipated level. All 
calculations are bascd on the assumption of sta- 
tionarity in mean and variance of the normally 
distributed ccreals output with mean at 160 
million tonnes (provisional level of production 
for the uicnnium average ending in 1992-93) and 
standard deviation at 9.6 million tonnes. Theprice 
elasticity of demand is  assumed as 0.5 while that 
of supply is taken as 0. 

TABLE-4. ~PLICATIONS OF DIFFERENTSTATISTICAL STORAGE RULES FOR CEREALS (MEAN AND STANDARD DEVIATIONOF 
CEREALS OUTPUT ARE TAKEN AS 1GO AND 9.6 MlLUON TOW,= RESPECTIVELY) 

Without With Storage Programme 
Storage -- 

Programme Consumption to stabilize within 5% of its anticipated level 
with the probability of success at 

- 
0.85 0.90 0.95 0.99 

(1) (2) (3) (4) (5) (6) 
1. Storage Rule: Fraction of the deviation 

from mean production level released or 
withdrawn 0 0.1960 0.3490 0.4919 0.6408 

2. Stock requirement (in million tonnes) 
for a 5 year period with the probability 
of success at 

i) 0.85 0 4.36 7.76 10.94 14.25 
ii) 0.90 0 5.38 9.59 13.52 17.61 
iii) 0.95 0 690  12.29 17.32 22.56 
iv) 0.99 0 9.76 17.38 24.50 31.91 

3. Coefficient of variation (per cent) in 
i) Consumption 6.00 4.82 3.9 1 3.05 2.15 

ii) Price 12.00 9.65 7.81 6.10 4.3 1 
iii) Fann mcome 6.00 3.65 1.81 0.10 1.69 
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Some interesting results follow from these an entirely different operational strategy during 
statistical rules. Without the storage programme, this period. Not only did it allow sharp fluctua- 
cereals consumption will record a variation of tions in per capita availability, but also decided 
6.00 Per cent. With the storage Programme, the toaccumulate stock toover 25 million tonnes, and 
buying and selling operations to reduce vari- imported grains totalling to 10.98 million tonnes, 
ability ih consumption will also reduce the vari- The stock requirement suggested above is 
ability in income. But, the higher the entirely from the consideration of estimated 
magnitude of the price elasticity of demand, the production fluktuations due to the historical 
more rapid will be. the convergence of the farm variations in rainfall, Various other consider- 
income towards complete stabilization than that ations-are 8 ~ ~ 0  equally important in determining 
ofconsum~tion- In fact, corresponding to cereals the size of reserve, and h e  appropriateness for 
price elasticity of demand at 0.5, farm income will any specific level of reserve for the future can be 
be completely stabilised by the stomge rule with judged only by examining the costs and benefits 
themagnitude of the fraction at 0.5, but not price that it will accme to the nation, 

c ~ ~ s u ~ ~ ~ ~ o ~ .  attempt for A two-snge procedure can be adopted for 
reduction in price and consumption variability evaluating the buffer propamme. To 

lhe income dearmine the storage opacity requirement for 
level can beobtained only at the cost of instability years, statistical storage rules illusuaed 
in farm income and maintaining h u ~  earlier can be used to examine, the consequences 
Looking at the stockrequirements under different of operating wilh different stomge capacities on 
storage rules and those based on the historical price and f m  income. A appmgch 
analysis, i t  seems appropriate to have a maximum can then be used for estimating the costs and stock of 14 million tonnes of ceredls and follow benefits of the stock programme thestoragerulesaimedat stabilizing consumption 
with about 3 per cent variation. with fixed storage capacities and given storage 

Table 5 illustrates what would have happened rules aimed at stabilizing price within specified 

if the above recommendations were followed for limits? 

the period 1981 to 1990. The computations Suppose that the future production plans are 

presented in the table are self- explanatory. Actual such that under normal weather conditions annual 
pa cagib availability during the period had production 

from a low of 144,9 kg. in 1983 to a high demand. Also, suppose that the intention is to 

of kg. in 1989 with mean at 155.4 kg, keeppricewithintwospecifiedlimitsoveragiven 
Opening stock the government in 1981 was time period and with a given storage capacity. 
11.74 million tonnesm ~ f ,  during this period, Because the magnitude of output fluctUati0n for 
government had attempted to stabilize per capig mY Year is uncertain, the intentions of the gov- 
availability with a permissible 2 3  per cent fluc- ernment may or may not be realized throughout 
tuation in it (i.e., fi per cent fluctuation in price, the period. It is constrained by available grain in 
if the price elasticity of demand and supply are storageor available empty spacein storage which, 
takenas0.5 andOrespectively),and had restricted in turn, is a function of the storage rule and the 
the level of carry-over stock to a maximum of 14 sequential ~ ~ C U m n c e  of the magnitude of output 
million tonnes, there would have been no need for fluctuation in prior years. For any year,the Storage 
imports, and per capita availability would have activity is thus determined by the level of pro- 
varied from 150.4 kg. to 159.6 kg. with mean at duction, storage rule and storage activity in pre- 
154.4 kg. However, the government had pursued ceding years. 
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It is now clear that the costs and benefits of  he 
buffer stock programme aimed at a desired level 
of stabilization will be governcd by the manner 
in which time-ordered production sets occur. 
Because future production fluctuation cannot be 
predicted accurately, the determination of costs 
and benefits of a buffer stock scheme also cannot 
be precise. These can only be expressed within 
some confidence limits. The evaluation of buffer 
stock programme for any specified future period 
can thus be made by generating a large number 
of sequentially ordered sample production sets 
and computing in each case, the discounted 
present value of various benefits and costs for 
each production set and, finally dcterminine; their 
expected values and standard deviations by 
combining the estimates derived from all the 
sample sets. 

Results of a simulation exercise carried out 
earlier indicated that the total financial involve- 
mentin the stabilization rogramme was a net loss 
of a very high order.lgln fact, comparing the 
estimatedrate of decline in price and farm income 
fluctuations and the corresponding rise in the 
financial cost, the wisdom of a large $Qrtge 
programme can be seriously questioned. It 
appears that an ideal approach would be to have 
a relatively smaller storage plan (a minimum 
reserve level of about 5 million tonnes and a 
maximum reserve level of about 15 million 
tonnes) supported by imports and exports. Even 
if the country imports and exports at competitive 
international prices, the net benefits would be 
greater than following a rigid self-support policy 
in food. Political consideration may however 

deeply enmeshed in the competitive politics of 
populism that economic considerations are likely 
to be overshadowed by political expediencies. 
The steep hike in the food subsidy bill of 1993-94 
strengthens this apprehension. We are, therefore, 
somewhat sceptical regarding the recognition and 
acceptance of the suggestions and recommenda- 
tions made in scholarly studies. Probably, they 
will receive &lention when the growing load of 
subsidy arising from the maximizing goals of 
vested interest groups brings ruin to all. 

1. Cochrane [I9681 listed four govemment arguments in 
favour of food zones. These are: 

(i) a polilical and adrninislrafive argument which stems 
from the belief that each slate has a responsibility of 
seeing to it that its people are properly fed. It thus 
becomes necessary to wall-off the state in question 
from the conflicting actions and incongluous pro- 
grammes of surrounding states; 

(ii) aphysical concept ofprocurement which is based on 
the assumption that for the govemment to effectively 
procure food, either Centre or state, it is necessary to 
build barriers around food production areas, literally 
crowd the surplus output of an area into a comer and 
then catch up the penned-up supply through a levy, 
or requisitioning procedure; 

(iii) a big-city excess purchasing power argument based 
on which it becomes necessary to cordon off the big 
cities and impose statutory rationing in these cities; 
by this device supplies of foodgrains are equalized 
between the high income cities and the low income 
rural areas; and, 

iv) a cost argument on the ground that govemment costs 
can be minimized by purchasing supplies in low- 
priced surplus areas and distributing these supplies in 
higher-priced deficit areas. 

Cochrane was critical of all these arguments except the fint 
which in his view was 'at the  hear^ of the whole matter. and 

dictate the adoption of the latter but then the in a political sense a valid argument.' 
programme no longer remains in the realms of Commenting against zones Krishna [I9651 observed: 'In 

economics. general, the market would carry away from a surplus state a 
large quantity of the surplus to the deficit states than any 

VI 
Govemmenval Agency. For the impersonal market goes on 
transferring surpluses until inter-state price differentials are 

CONCLUDING OBSERVATION minimize; ~u iwhen  Governments determine transfers, the 
auantities to be taken out of sumlus states. the auantities 

As our t o w  end, an uneasy feeling Jemanded by deficit states, andthe'quantities illocakd by the 
overwhe,ms us. The political and economic cost Centre - all these become political rather than economic 

quantities. Transfers so determined can hardly be expected to 
of not being able to take advantage of the new ,",hi, price disparities'. 
environment for policy reforms is so high that 2, Khusro 11 9671 gave four economic arguments against 
decision-makers must pay immediate attention to zones. These are: (i) by keeping producer prices in surplus 
make the functioning of the food economy more afeas lower than they 

otherwise be, mes 
production in surplus areas where precisely it ought to be 

efficient. However, after our extensive review, we encouraged for reasons of better endowment; (ii) by keeping 
find that food management in India is now so consumer prices in surplus areas lower than  hey would 
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otherwise be, zones encourage consumption in these areas; 
(iii) by keeping consumer prices in deficit regions higher than 
they would be, zones depress consumption in these regions, 
hit the consumers here harder than is necessary and make for 
national disharmony; and (iv) by keeping producer prices in 
deficit areas higher than they would be, zones perpetuate 
production in regions badly endowed and tie up resources 
precisely where these should not be tied. 

3. For a mathematical exposition of the necessaly and 
sufficient conditions mentioned in the text, see Kay 119871. It 
can be shown that for a stable demand function f(PJ with 
constant elasticity 'a' and a variable supply function g(p,) + 
B, with a constant elasticity 'b' at its average position, if a 
fraction 'k' of the supply shift is bought or sold by the buffer 
stock agency, then the variabilities ofprice (P) and producers' 
incomes (R) over time are given by 

n u s ,  if C, is the coefficient of variation in supply, then the 
coefficient of variation in quantity consumed, price and 
producers' incomes are given by (1 -k)C,, [ (1-k) / (a+b) ] C, 
and [ (kb+a+k- 1 )  / (a+b) ] C, respectively. 

4 .  For adetaileddiscussion fora systems approach for buffer 
,stock operation, see Cummings, Jr. [1969]; and Ray [1979]. 

5. For a more elaborate exposition of the argument, see GO1 
[l%hl. 

6. See. The Times of India, February, 2 and 10,1994; see 
also, The Economic Times, February 10, 1994. 

7. For instance, if the probability distribution of variations 
in cerealsproduction follows a normal distribution with mean 
'rn' and variance 'v2', then 

Production X,-N(m,vZ) 

Quantity released o r  withdrawn Y, = k(X, -m)-N(o,k2v3 

and Consumption S, = X,- Y,-N[m,(l - k)'vq 

For a given percentage deviation in production (say p) from 
the average, the value of k can then bb determined from the 
normal table as follows: 

If Prob. of [I (X,-m)/v I> is, say f,, then choose k, such 
that 
Prob. of (1 (S,-m)/(l-k)v(r p] is reduced to some pre- 
assigned probability level f,, where f2 < f,. 

Y, can of course become positive or negative and since 

$Y,~NIO,T. k2v? 

it follows thatthe total amount added to storage after operating 
the rule for T years is 

with mean zero and standard deviation (@. kv. Thus, the 
initial stock requirement (2) to run a successful stabilization 
programme over a period of T years, with the probability of 
success at 'g' can be estiinated from the normal probability 
distribution table where Prob. of [~(fi. kv] = g. The impact 
of ~ n n i n g  the stabilization programme on the coefficient of 
variation in price, consumption and farm income can be 
calculated from the relations given in the footnote no. 3. 

8. For details, see Ray [1971]. 
9. For details, see Keutlinger [1976]. 
10. For details of the model used forthe simulation exercise, 

see Ray 119791. 
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of the usual problems of acquiring governmental pub- 
lications, or because they were printed but not published, 
or because they were not printed and remained in 
mimeographed form. It will be difficult and probably 
not worthwhile to publish the documents entirely. We 
shall publish only such parts of them as we think will 
interest our readers. The readers are requested to send 
their suggestions regarding official documents or parts 
thereof for inclilsion in this section. 

In the present section we publish: 

1. A Technical Note on the Approach to the Fifth Plan 
of India, 1974-79, Planning Commission, Gov- 
ernment of India, April 1973 - Pages 1-23. 

2. A Technical Note on the Sixth Plan of India, 
1980-85,. Planning Commission, Government of 
India, July 1981 - Pages 1-8. 

3. A Tecflnical Note on the Seventh Plan of India, 
1985-90, Perspective Planning Division, Planning 
Commission, Government of India, June 1986 - 
Pages 1-5. 

4. Eighth Five Year Plan, Executive Summary, Pub- 
lished in the Reserve Bank of India Bulletin, June 
1993, Pages 841 -854. 



A TECHNICAL NOTE ON TI-IE APPROACH T O  
THE FIFTH PLAN OF INDIA 1974-79 

1. BASIC FRAMEWORK 

The present note deals with the description of 
the framework of calculation that has been 
adopted for arriving at the nunlerical results 
adopted in the Approach Paper for the Fifth Five 
Year Plan. The heart of the framework of red- 
soning consists in applying an open static Leon- 
tief model for ensuring terminal year consistency 
amongst the output levels of different sectors. For 
arriving at terminal year investmcnt levcls, a 

- macro-economic growth modcl has been used. 
For estimating consumption, a special con- 
sumption modcl has been dcvclopcd through 
which the redistribution of consumption amongst 
different sections of the population is directly 
linked with the inter-industry model. Imports 
have been endogenously estimated through con- 
structing suitable import coefficient mauiccs. 
Formulation of the modcl, assumptions made 
therein in respect of the estimation of macro- 
economic variables and the sectoral final demand 
levels are discussed below, this is followed by a 
brief account of the results. Anncxures give more 
detailed information. 

2. MODEL FORMULATION 

The model consists of three parts: 

(i) macro-economic model; 
(ii) input-output model; and 
(iii) consumption model. 

The algebraic formulation of the model is given 
in Annexure I. 

The macro-model gives information on the 
macro-economic projections based on a gradu- 
alistic time path for'gross domestic product at 
factor cost which is consistent with a desired 
average compound growth rate over the plan 
period as a whole. Total gross investment levels 
for the Fifth Five Year Plan period have been 
estimated by applying a global incremental cap- 
ital output ratio to alternative growth rates, on the 
basis of postulated value for gross domestic 
product in 1973-74. The incremental capital' 

output ratio used in this exercise is consistentwith 
the past data. However, it is well-known that the 
incrcmental capital output ratio for a particular 
sector is liable to fluctuate with the degree of 
excess capacity prevailing in that sector as well 
as vary in the light of time structure of investment 
envisaged for the sector. Hence, independent 
checks have been carried out on the overall 
marginal capital output ratio by drawing upon the 
rcports of various Task Forces appointed by the 
Planning Commission for computing sectoral 
investment requirements in the light of specific 
conditions pertaining to these sectors. The 
aggregate terminal year net imports of all types 
of goods and services are obtained with the help 
of the input-output modcl and is used to derive 
domestic savings necessary for achieving the 
desired lcvel of investment. Theaggregate private 
consumption is consequently obtained as a 
rcsidual after allowing for public consumption. It 
should be mentioned that aggregate public con- 
sumption as well as exports are exogenously 
estimated. 

As already stated, the model considered is a 
static Leontief inter-industry model with provi- 
sions made far endogenous estimates of import 
rcquiremenks and for redistribution of private 
consumption 'from the richer to the poorer sec- 
tions of the population. The mathematical struc- 
ture of the model is described in Annexure I. 

Dcliveries of different sectors to public 
consumption, exports and to gross fixed invest- 
ment have been estimated exogenously in this 
modcl, while those relating to private 
consumption have been estimated through a 
separate'consumption model. Sectoral changes in 
stocks have been obtained as fixed proportions of 
the increase in output levels of the different 
sectors. Control has been exercised with the 
aggregatechange in the stock levelof thedifferent 
sectors. Sectoral imports have been treated 
endogenously. 

An gllqnative treatment of capital formation 
could be attempted endogenously provided reli- 
able information on incremental capital co- 
efficient matrix, lead time and pipeline 
investment could be built up. Considerableefforts 
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in this direction have already bccn made and we 
hope that in our subsequent studies we should be 
able to make use of the dynamic model for 
endogenous determination of sectoral investrncnt 
levels by the receiving sectors. 

Sectoral private consumption vector used in the 
input-output model has been estimated separately 
for rural and for urban areas through a separate 
consumption model, after taking into considcr- 
ation the desired levels of monthly aggregate per 
capita consumption for the lowest 30 per cent of 
the population. 

The mathematical structure and working of this 
model have been described in Part (c) of 
Annexure I. 

3. BASE YEAR DATA 

going into the different inter-industry sectors as 
well as on the final demand components has been 
separated out. The residual of the total indirect 
taxesmade upof stateexcisedutiesand otherlocal 
taxes on private consumption, as the 
commodity-wise breakups of these taxes are not 
available. The sectoral classification of the table 
is given in Annexure 11. 

Thc base year (1973-74) table has been con- 
structed in two stages. The 1965-66 table was first 
updated to 1970-7 1 using available information 
on output levels, exports, investment, imports, 
and public consumption consistent with national 
income data. The updated table of 1970-71 has 
been then recast to fit in with the various sectoral 
output figures and final demand for the base year 
1973-74 as well as with the national income 
estimatcs. For this purpose, all the values were 
readjusted to the 1971 -72 producers' prices. 

The year 1973-74 has becn adopted as the base 
year for the purpose of projection for the 
Approach Paper of the Fifth Five Year Plan. The 
basis for the projection of output lcvcls is the 
inter-industry current flow matrix for the year 
1965-66, which has been constructed in the Per- 
spective Planning Division of the Planning 
Commission from a very extensive analysis of 
different data sources, like the Annual Survey ol' 
Industries, the National Sample Survcy of unor- 
ganised industries (14h Round), the Brochure on 
Revised Series of National Product, the While 
Paper of the Central Statistical Organisaiion, 
Annual Reports of Railway Board, Burcau of 
Mines, etc. The input-output table considcrcd is 
for 66 sectors,representing current flows in value 
terms at producers' prices. The co-cflicicnt 
matrix based upon producers' prices is more 
stable than one based on market prices as thc Iattcr 
distorts the true production co-efficicnts due to 
imposition of non-uniform indirect laxcs. How- 
ever, in this table, the iildircct taxcs comprising 
of union excise duties, import and export duties, 
sugarcane cess, electricity duly and taxes on 
motor vehicles, have been taken into account, and 
arow representing the indirect taxes on the inputs 

The estimates of sectoral output levels for the 
manufacturing sectors for 1973-74 have been 
based on estimates of production levels made in 
the PerspectivePlanning Division of the Planning 
Commission, of over 500 items of the registered 
sectors of organised industries, accounting for 
about 90 per cent of the value of output in the 
rcgistcrcd manufacturing sectors. The output of 
the industrial sectors have, however, been 
adjusted for total coverage, by comparison with 
1965-66 output levels. The estimates of food- 
grains, olhcr agriculture, electricity, etc., for 
1973-74 were based on the position papers of the 
dilrcrcnt Working Groups. For sectors like con- 
struction, other services, etc., estimates of output 
have bccn based on the growth in the past years. 

Final demand vectors for the year 1973-74 have 
becn estimated as  follows: 

3.3.1. Private Consumption 

Private consumption of different sectors has 
bccn estimated on the basis of consumption 
proportions by different expenditure classes 
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based on the National Sample Survcy data rclat- 
ing to the household cxpcnditure, and also by 
using information from other sources. 

In computing thc private consumption vector it 
is necessary to find out the fraction of output of 
a specified type consumcd by a specified 
expenditure class. The information is obtltinable 
on the basis of thc 22 product classilications 
adopted in the Twentythird Round of National 
Sample Survcy, which is the latest round for 
which the quick tabulution of the houschold 
expenditure data are available. However, thc 
product classification that is uscd in the N.S.S. is 
not necessarily the same as the one used in the 
input-output model. It has, thcrcforc, bccn ncc- 
essary toconvert the N.S.S. product classification 
into comparable input-output sector to be fed into 
our model. In respect of items, such as cerails, 
cereal substitutes and pulses constituting food- 
grains, the classificatory sche,~res uscd in the 
input-output model are largely thc same as in the 
N.S.S. 

The N.S.S. data on household expenditurc on 
items like fruits, vegetables, spices, etc., corre- 
spond to the input-output secldr, "olhcr agricul- 
ture". In addition, for csiimnting ihc private 
consumption of this sector, we havc tnkcn into 
account the expenditure on items likc sugarcane, 
betel nuts and leaves, tobacco, coconut, ground- 
nut, etc., in the raw form (unproccsscct) and also 
such orher items likc house-madc 'gur' and 
home-made vegetable oils, straw and husk (uscd 
for fuel purposes), etc., especially in the rural 
areas. The above items are mostly producw: a~id 
by-products of "other agriculture" and in some 
cases home processed and not accounted for in 
the output of the corresponding manufacturing 
sector. In view of the above, wc havc taken the 
consumption of the above items as consumption 
of the output of the sector "olhcr agriculti~re". In 
this process. we have estimated the ~rivate con- 

?'his approach is considered necessary as the 
N.S.S. Data on consumer expenditure, cspceially 
in the rural areas, include some components of 
imputed values for items flowing out of home- 
grown or home-processed products, but which 
actually fall in the category of products and 
by-products of the input-output sector, "other 
agriculture". 

Wilh respect to consumer durablcs, the N.S.S. 
figurcs are given generally in a lumped fashion. 
These overall proportions have been divided into 
component sub-proportions in the light of 
commodity-flow estimates and all other sources 
of information, including othcr rour~ds of N.S.S. 
data, which were available with us. 

Thus on thc basis of utilising all possible sourccs 
of information, it has been possible for us to 
broadly convert N.S.S. product classification into 
input-output model classification even though 
~licre may be an elcment of error margin which is 
likcly to vary from co~nmodity to eommcidity. In 
~ h c  present slage of knowledge exact corrcspon- 
dencc between the N.S.S. commodities and their 
input-output sec~ordl classificalion cannot be 
obtained. It is, however, important for further 
analysis and rcfinemcnt, that efforts should be 
made to make thc consumption classification for 
the expenditure surveys and the classification 
used in the input-output model to be more exact 
than at present. 

N.S.S. Dwi are available for 12-13 size classes 
or fractilc groups of household for rural and urban 
areas separately, and are in purchasers' prices. 
They have been recast to 27 expenditure classes 
arm converiing them to factor cost and to 
1971-72 prices, in order lo conforin to h e  private 
corlsutnption vector for 1973-74 obtained as 
above. 

sumption of this sector and also of'scctors likc 
foodgrains, sugar and 'gur', vegetable oils, othcr 3.3.2. Public Consumption 

faod, etc., by supplementing the N.S .S. Data wilh 
the estimates oblaine, by colnmodity-f~ow Estimates of public consumption for 1973-74 
approach covering as many items as given in the havc been bascd on trend analysis of WZregate 
" B r ~ c h u r ~ ~ ~ ~ ~ ~ i ~ e d  Series of National Product public consumption as well as of different com- 
for 196-61 to 1g64-65" (published by the Central ponents of public consumplion. Wherever no 
Statistical Organisation, Government of India). trend is clearly discernible for a particular 
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commodity, the aggregate rate of growth has been 
utilised. In other cases, projections have been 
made on commodity-soecific trends. 

3.3.3. Gross Fixed Investment and Inventory 
Investment 

Estimates of capital goods delivered by differ- 
ent sectors have been made partly by using the 
sectoral proportion to the total as in 1965-66 and 
partly on the basis of composition revealed by 
trend analysis of past data. The estimates of the 
gross fixed investment of various items made by 
the C.S.O., as obtained from their work sheets, 
have also been used in this connection. 

Estimates of inventory held by different sectors 
havebeen mainly based on the inventory tooutput 
relationships in the past years. However, the trend 
in the changes in the level of inventories held in 
some of the important sectors like foodgrains, 
other food crops, animal husbandry, etc., has also 
been taken into account in the estimation of 
changes in inventories for 1973-74. 

3.3.4. Exports 

Estimates of different commodities and services 
have been first obtained by studying the trend 
during the last decade of various items of exports. 
The recent report of the Working Group on 
Exports has also been taken into account. The 
exports of different commodities have been 
grouped to get sectoral exports. The export vector 
thusestimated isat F.O.B. and has been converted 
to ex-factory prices by independently estimated 
ratios of ex-factory to F.O.B. prices. 

3.3.5. Imports 

The sectoral imports for 1973-74 at 1971-72 
prices have been based on thc estimates of 
commodity-wise imports for 1973-74 contained 
in the report of the Working Group on Imports. 
For determining the import vcctor in a future year, 
we have, however, utilised two import co- 
efficient matrices. The first is a 64 x 66 techno- 
logical matrix indicating the amount of import 
used as a cunent input in the production process. 
The use  of  such import coefficient matrix ties up 

a specific quantum of flow of imported inputs to 
each of the receiving sectors strictly depending 
upon the output levels of the recgiving sectors. 
The second matrix corresponds to the proportion 
of final use of a particular commodity/sector 
which is met at the moment by imp0rls. We have 
not distinguished for these exercises between 
competitive imports, as they would not appear to 
be particularly relevant on the degree of aggre- 
gation that has been chosen for this model. On the 
other hand, distinction between the two matrices, 
one referring to imports for inter-industry use and 
the other for imports to sustain final uses, is 
crucial to our understanding of the import sub- 
stitution process. For obtaining these two 
matrices we have used the actual levels of 
commodity-wise imports for the year 1969-70 
with necessary correction for 1971-72 prices, 
allocating them to into different intermediate and 
final uses on the basis of 66 x 66 input-output 
table. The commodity-wise imports were 
obtained from Monthly Statistics of Foreign 
Trade of India published by the Department of 
Commercial Intelligence and Statistics. The 
proportions of imports in the final uses of every 
commodity have been obtained separately for 
'private consumption, public consumption and 
gross fixed investment. The two import coeffi- 
cient matrices have been first updated to take into 
account the available commodity-wise import 
data of 1970-71 and then suitably modified to 
agree with the sectordl imports for 1973-74 
obtained on the basis of comniodity-wise imports 
estimated by the Working Group on Imports. 
Such modifications are called for in view of the 
fact that thc ratio of imports to the total avail- 
ability of a commodity may be different in 
1973-74 from what was observed in the recent 
past. 

3.4 GUIDE TO THE BASE YEAR TABLES IN 
AM~EXURE 111 

The base year information is presented in 
Annexure 111. The transactions for the inter- 
industry and final use are given separately for 
domestic and imported supplies in  AnnexureIII-1 
and 111-2. The complete picture involving the 
national income accounts is shown in the 
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domestic part. The total input-output cocfficicnts 
as well as the import coefficicnt matrix are given 
separately in Annexure 111-3 and 111-4. 

Proportions of consumption for 66 sectors and 
27 expenditure classes arc given scparatcly for the 
rural and urban areas in Anncxures IV-6 and IV-7. 

A 66 x 6 Matrix giving the proportion of 
domestic and imported final use has also bccn 
appended in Annexurc 111-5. The sectoral cxcisc 
duty rates and import duty rates togelher wit.. 
ratios of ex-factory toF.0.B. priccs ofcxporls are 
given in Annexure 111-6. Thcsc havc becn derived 
from the detailed commodity-wise inSonnation. 
It may be mentioned that the sectoral cxcisc and 
import duty rates have becn estimated on the basis 
of the detailed commodity-wise tax ratcs and 
revenues published in thc budget docu~ncnts, 
customs and excise revenue statements of thc 
Indian Union, Indian Customs and Ccntral Excisc 
Tariff (both published by thc DGCIS, Dcpartmcnt 
of Commercial Intclligcncc and Statistics). 
Unpublished detailed records on customs rcve- 
nues of the Statistical Wing, Ccntral Board of 
Indirect Taxes, Government of India, have also 
been made use of in this conncction. 

4. PROJECTIONS OF FINAL 
DEMAND FOR 1978-79 

Sectoral private consumption has been esti- 
mated by projecting the consumer demand for a 
sector by different expenditure classes with the 
help of a consumption model, whcrc the total 
private consumption as cndogenously estimated 
in the macro-model has been used. The following 
assumptions are also made for this purpose. 

(i) The pattern of consumption of the product 
of a sector by persons in different classes 
would remain practically same throughout 
the Plan period. 

(ii) Two variants with regard to the per capita 
monthly consumption for the poorest 30 per 
cent of the population, separately for rural 
and urbanareas, have been considered. In the 
first case, it is assumed that the inequality in 
expenditure in 1978-79 would remain the 
same as in the base year 1973-74. In thiscase 

the average private consumption for the 
poorcst 30 per cent of the population will 
amount to Rs 26.33 in the rural area and Rs 
28.44 in the urban area. In the second case, 
the corresponding per capita expenditure in 
rural and urban areas are taken as Rs 36.64 
and Rs 39.64 respectively. It may be men- 
tioned here that in the case of the second 
variant the per capita monthly consumption 
for the second decile amounts to approxi- 
mately Rs 20 at 1960-61 prices for all India. 

(iii) The per capita consumption is assumed to 
'increase at a faster rate in rural India than in 
urban India in order to fulfil the objective of 
narrowing down the gap between urban and 
rural areas in terms of per capita consump- 
tion. 

(iv) The distribution of monthly per capita 
aggregate expenditure amongst population 
in urban and rural areas is assumed to be log 
normal for each. This assumption is sup- 
ported by various studies on the National 
Sample Survey data. 

The sectoral private consumption has been 
estimated by using the base year consumption 
proportions in 27 expenditure classes and the total 
private consumption is determined by the 
macro-model. 

Private consumption for each sector has been 
oblained separately for rural and urban areas, and 
for the purpose, the total private consumption 
levels for the rural and urban areas have been 
obtained through applying an assignedratioofper 
capita consumption in the urban area to that in the 
rural area. In view of assumption (iii) this ratio as 
adopted is 1.238 in 1978-79 and 1.26 in 1973-74, 
as against the observed value of 1,356 in 1968-69. 
Using the aggregate monthly per capita con- 
sumption in 1978-79 and the monthly per capita 
consumption of the lowest 30 per cent of the 
population as indicated in assumption (ii), the 
parameters of the log normal expenditure distri- 
bution arc first determined, and then used to find 
out the monthly per capita expenditure and 
percentage of population in each expenditure 

ss, separately for the rural and urban areas, 
sing these and the proportions of consumption d 

of different sectors in each expenditure class, the 
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estimates of consumer demand for different sec- 
tors have been arrived at. The rural and urban 
population for 1978-79 have been taken from the 
estimates prepared by the Office of the Registrar 
General for official use. The rural and urban 
estimates are then combined for each sector to 
give the sectoral private consumption vector for 
the model. 

The aggregate public consumption has been 
estimated for terminal year of the Plan period at 
an overall growth rate of about 7 per cent over the 
base year. The sectonl public consumption, has 
been estimated in three different ways. First the 
trends in the public consumption of differcnt 
commodities have been adopted for projection. 
Where there is no significant trend, the growth 
rate of total public consumption has been adopted 
as aguide. However, in the case of certain sectors, 
the estimates have been made taking into account 
the possible changes in the pattern of public 
consumption. For example, the use of wood 
products has been substituted to a large extent by 
the use of metal products. Similarly, the public 
consumption of electricity, coal, transport and 
construction sectors has been assumed to grow at 
a faster rate envisaging more investment in public 
construction on account of increase in the outlay 
for social services like.education, health, etc. 

The same sectoral public consumption vector in 
1978-79 has been used for all alternative variants 
of the model. 

The endogellous treatment of capital formation 
in an inter-industry model raises a number of 
practical problems, on account gf the non- 
availability of suitable data for the construction 
of a capital coefficients matrix for a model 
involving 66 sectors. As already stated, consid- 
erable efforts have been made and we can expect 
tocome out with endogenous estimates of capital 
formation by receiving sectors in future. 

In the present exercise, the treatment of gross 
fied investment has been made exogenously 
using all the available data on various capital 

goods for the past few years. On the basis of this 
information the composition of the different types 
of capital goods in the total gross fixed investment 
has been estimated by considering their trend 
behaviour. The estimates of the capital goods 
delivered by different sectors in the year 1978-79 
have been made on the basis of the composition 
which has been obtained from the trend analysis. 

The same sectoral composition of the gross 
fixed investment in 1978-79 has been used for 
different cases with alternative growth rates in 
gross domestic product, though the total gross 
fixed investment is different for the cases with 
different growth rates in gross domestic product. 
The composition of investment by the delivering 
sector as well as the aggregate amount of 
investment have been assumed invariant with 
respect to changes in the degree of inequality in 
the distribution of consumer expenditure. In  more 
complete models where the investment require- 
ments by the receiving sector and the size distri- 
bution of income can be endogenously 
determined, an element of feed-back between 
investment vector and the consumption vector 
cannot be ruled out, although there are no apriori 
ways of estimating its quantitative importance. 
,For our present exercises, while the element of 
feed-back cannot be formally taken care of, 
empirical checks have been employed to ensure 
the feasibility of $e sectoral growth rates in each 
case, with or without reduction in inequality, 
subject to Le  stipulation that the aggregate 
amount of investment stays the same. Due to 
non-availability of appropriate data required for 
construcling such a model, one is obliged to use 
a much less ambitious approach in the Indian 
context. 

Thechange in stock ofdifferent sectors has  been 
partly endogenously estimated in the model by 
using stock coefficient$ and the increase in output 
over the base year and then adjusting them to the 
exogenously fixed total stock. The total inventory 
investment has been Wen to be 12.12 per cent of 
the gross investment at market prices for the 
terminal year. 

The stock coefficients for different sectors have 
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been derived partly by considering the stock flow 
conversion factors and partly by means of 
observed inventory to output relationships. 

The level of export earnings, aggregate and 
commodity-wise, adopted in the Plan framework 
indicates reasonable targets. Thus they are in the 
nature of reasonable aims expressed in quantita- 
tive terms and related to other macro economic 
vatiables aimed at in the Plan. 

In fact, the target rate of growth of exports is a 
policy issue but in deciding on this we have also 
to take into account unit value realised during the 
immediate past and the share of exports in 

been estimated by the base year matrix of pro- 
portions of the final use of imported goods and 
services. The import coefficients and proportions 
have, however, been reduced suitably in cases of 
import substitution, the extent of the reduction 
being judged by the feasibility of increased 
domestic production of the individual sector 
including investment goods sector on the basis of 
the information provided in thereports of the Task 
Forces for the different industries set up by the 
Planning Commission. The reduced amount of 
each of the coefficients and proportions has been 
added to the corresponding domestic part. 

5. PROJECTION OF COEFFICIENTS 
FOR 1978-79 

national income. The 7 per cent rate of growth 
judged by these considerations does not seem to Most of the input-output coefficients of the base 

be unrealistic. This gives the level of export YW ""saction have b e n  directly used 

around Rs 24,3g7 millions on for the year 1978-79. The remaining norms have 
been altered in the light of independent infor- modity account by 1978-79 with the bdse around mation on anticipated changes in the product and Rs 17,380 million in 1973-74, while the earnings technological mix, The basis of projecting some on account of transporbtion and other non-factor of the input coefficienl is discussed 

services are estimated to increase from Rs 2,307 below: 
millionin 1973-74 toRs3,390 million in 1978-79. The inputs of fertilisers and elecvicily to the The are based on the Past Wends during foodgrains and other agriculture sectors have 
the last decade of various items of export and been increased to take account of the increased 
possibilities of export promotion. The commo- and baIanced doses of fertiliser inputs and 
dities have been grouped into various groups like inCmsed use of pump-sets for inigalion dong 
agriculture* and allied products, ores and the extension of rural elecuification pro- 
minerals, textiles, etc., and then groupwise Pro- grammes to more areas. Self input to  foodgrains 
jections have been made. Commodities under has been increased to take account of the 
~ar ious  groups happen to grow at different rates extension of high yielding variety programmes to  
of growth e.g., engineering goods are ex~ccted to larger areas. Inputs of sector 29 (other chemicals) 
grow at acornpound rate of about 15 Percent Per to foodgrains and other agriculture sectors have 
Year, and iron and steel at 16 Per cent; while bmn increased on the basis of increasing use of 
manufacture of coir and jute would be increasing pesticides for plant protection measures, both 
only at a rate less than one per cent per year; and preventive and curative. 
textiles, handicrafts and agriculture and allied Input of coal to electricity has been increased in 
products at about 4 per cent per year or slightly view of the additional thermal power generation 
more. schemes compared to hydro during the Fifth Five 

Year Plan. 
4.6 IMPORTS The animal husbandry development pro- 

grammes envisage stepping up of the production 
The sectoral imported inputs have been esti- of various animal husbandry products through 

mated endogenously in the model by using the improved health, With this in view, the inputs 
same import coefficient matrix as for the base from the drug sector (sector 27) to the animal 
year, while import content of the Final use has husbandry sector have been increased. 
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Taking into considcration that there would be been taken the same as in Annexure IV-4. Simi- 
rapid increase in the dieselisation and in electric larly, for such cases, the imported part of a 
transaction compared to the steam locomotives in particulw type of final use of a sector has been 
the railways, the coal input to the railways has estimated by using the base Year proportion of 
been decreased while inputs from both electricity imported final use to the total final Use of the 
and petroleum sectors have been hcreased. sector (Annexure 111-5). 

Inputs from the 'o(her services3 sector to most The total coefficient matrix for the terminal 
of the other sectors have been increased keeping is, however, t$e Same in all cases with or without 
in  view the increase in expcnditurc incurred by import substithtion. 
the producing units, both large and small, on T k  se@oral'propartions of p r i v a ~  consump 
services like banking, insurance, advertisements, tion in 27 expenditure c ~ S S ~ S  for the rural and 
oe. Inputs from a few sectors to the 'other urban areas are given in Annexures IV-6 and IV-7 
services' sector have also been increased to take respectively. The Same consumption proportion 
account of the increasing trend of some of matrices have been used for all alternative cases 
semices sub-s~tors to provide better and effi- of the model. The cases with or without reduction 
cient services. in expenditure inequality differ only in the esti- 

mates of total private consumption in different 
6. GUIDE TO THE TERMINAL YEAR expenditure classes. The procedure of their 

TABLES IN ANNEXURE IV estimation is explained in Annexure I dealing 
with thc consum~tion model. 

The terminal year information arc presented in 
Annexure IV-1 to IV-7. These data, however, 
correspond to the preferred variant of the model 
(case 3D). In this variant an average compound 
growth rate of 5.5 per cent in the gross domestic 
product at factor cost, 7.0 per cent in total com- 
modity exports at F.O.B., import substitution and 
reduction in expenditure inequality have bcen 
considered. 

The total input-output coefficient matrix given 
in Annexure IV-3 differs from that of the base 
year (Annexure 111-3) due to projection of coef- 
ficients. On the otherhand, the import coefficients 
of a few sectors presented in Annexure IV-4 for 
1978-79 are less than the corresponding coeffi- 
cients for the base year because of the intended 
adoption of import substitution in these sectors. 
The amount of reduction in the import coeffi- 
cients would he given by the difference between 
the two sets of import coefficients, However, 
considering the limitation on the domestic pro- 
duction possibility of crude oil, imported inputs 
of crude oil to petroleum have been increased 
instead of being reduced. 

For the alternative cases without import sub- 
stitution, the base year impon coefficient matrix 
has been used except for the coefficient of crude 
oil (sector 9) to petroleum (sector 30). which hrls 

In estimating ihe total indirect taxes for the 
terminal year, the report of the Working Group 
on Financial Resources has been taken into con- 
sideration where additional resource mobilisation 
has bcen envisaged during the Fifth Plan period 
through increased tax-rates. However, in the 
absence of the sectoral break-up of the increase 
in tax-rates by the terminal year, the sectoral 
excise duty rate4 and import duty-rates for the 
terminal year have been taken to be the same as 
in thc base-ycar (as given in Annexure 111-6) for 
estimating the indirect taxes on inputs. In addi- 
tion, an estimated yield of Rs 180 million on 
account of cess on sugarcane has  been taken into 
consideration, gross fixed investment and total 
export duties have been estimated on the basis of 
the analysis of the past data. The residual out of 
the total indirect taxes for the terminal year has 
been accounted for under private consumption. 

The sectoral stock coefficients are given in 
Annexure 111-6. 

All the relevant data relating to the workability 
of the model have been presented with the hope 
that they would be useful for further studies. 

7. DISCUSSION ON RESULTS 

Several alternative exercises with the model 
have been carried out with different assumptions 
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on the growth of gross domestic product and sumption of RS 36.64 in the rural area and Rs 
exports, in some cases considering import sub- 39.64 in the urban area at 1971-72 prices in 
stjtution and the reduction in the inequality in the 1978-79. The extent of import substitution has 
expenditure distribution. The criteria for the been judged panly by the capacity constrdnt on 
reduction in the expenditure inequality have been 
based on the average minimum level of Rs 20 at the domestic production levels and by the 
1960-61 prices of monthly per capita expenditure objective of self-reliance with regard to the bal- 
in 1978-79 for the lowest 30 per cent of the ance of payments. The various ahemative Cases 
population. For this class of population, more or for which results are presented in this Paper are 
less, this amounts to a monthly per capita con- identified in Table 1. 

Group Case growth rate (%)in lnequality in expenditure Import substitution 
No. No. 1978-79 over 1973-74 in distri bu tion 

GDP (at fac- total corn- 
tor cost) modity 

exports 

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

1. 1A 5.5 7.5 without reduction without import substitution 
1B 5.5 7.5 with reduction without import substitution 
1 C  5.5 7.5 without reduction with import substitution 
I D  5.5 7.5 with reduction with import substitution 

2. 2A 6.0 7.5 without reduction without import substitutin~ 
2B 6.0 7.5 with reduction without import substitution 
2 C  6.0 7.5 without reduction with import substitution 
2D 6.0 7.5 with reduction with import substitution 

3. 3A 5.5 7 .O without reduction without import substitution 
3B 5.5 7.0 with reduction without import substitution 
3 C  5.5 7.0 without reduction with import substitution 
3D* 5.5 7 .O with reduction with impon substitution 

4. 4A 5.0 6.5 without reduction without import substitution 
4B 5.0 6.5 with reduction wi~hout import substitution 
4C 5.0 6.5 without reduction with impon substitution 
4D 5 .O 6.5 with reduction with impon substitution 

5. 5A 6.0 8.0 without reduction without import substitution 
5B 6.0 8.0 with reduction without import substitution 
5C 6.0 8.0 without reduction with impon substitution 
5D 6.0 8.0 with reduction with import substitution 

6. 6A 5 .O 7.0 without reduction without import substitution 
6B 5.0 7.0 with reduction without import substitution 
6C 5.0 7.0 without reduction with impon substitution 
6D 5.0 7,O with reduction with import substitution 

* This is the preferred variant adopted for the Approach Paper for h e  Fifth Five Year Plan. 

The reduction in inequality in expenditure dis- expenditure works out toRs 26.33 in the rural area 
tribution corresponds to a monthly per capita and to Rs 28.44 in the urban area for the lowest 
consumption of Rs 36.64 in the rural area and Rs 30 per cent of the population in 1978-79 at 
39.64 in the urban area at 1971-72 prices for  he 1971-72 prices. 
lowest 30 per cent of the population in 1978-79. Wi*in each group of cases, the difference 
When there is no reduction in the expenditure between the results of cases and or A and 
inequality the same expenditure distribution as in 
1973-74 has been considered. For case 3C which would give the effect ofirnport substitution, while 
is similar to the prefened case (3D) except that the difference between the xCSu1t.s of cases A and 
there is no reduction in the inequality in expen- R or C and D would give the effect of reduction 
diture distribution, the monthly per capita in the expenditure inequality. 
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Case 3 D  has been chosen as the prcfcrrctl 
variant for the Approach Paper for the Fifth Five 
Year Plan. As already mentioned, all the delails 
of this case including inter-industry cocfficicnts 
and final use are presented in Annexure IV. For 
the remaining cases, however, the salient features 
of the results are presented. 

7.1 MACRO-ECONOMIC RESULTS 

The macro-economic results for the diffcrcnt 
alternative cases ar presented in Table 2, whilc 
total indirect taxes on different macro variables 
are given in Table 3. The effect of different 
alternative assumptions on the balance of pay- 

ments, together with the net imports of goods and, 
non-factor services and the marginal propensity 
to save, is indicated in Table 2. 

Itmay be seen that theresultsofany twovariants 
within a group differ only in the estimates of 
private consumption, savings and net imports of 
goods and services. The total private consumption 
under the variant 3D (preferred variant - with 
reduction in inequality), for example, has gone 
down by about Rs 423 million compared to  case 
3C, with an increase in domestic saving by the 
same amount, with a consequent decrease in the 
imports of goods and services by the same 
amount. The two cases differ only with regard to 
the inequality in expenditure distribution. 

TAULE 3: INDIRECT TAXES ON DIFFERENT MACRO-VARIABLPS (EXOGENOUS) 
(Rs million at 1971-72 prices) 

Group no, of alternative cases Indirect taxes on 

Gross do~nestic Public Gross fixed Exports 
prcduct consumption investment 

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

N.B. 1. Indirect taxes for all cases within each group are same. 
2. Indirect taxes on inputs and private consumption are endogenously determined. 

The estimates of physical production levels of 
some items for the base year 1973-74 and for the 
terminal year 1978-79 for the preferred case (3D) 
are presented inTable4. For sectors like coal, iron 
ore, etc., comprising of a single commodity, and 
also for foodgrains, the estimates of physical 
output for 1978-79 are based on growth rates as 
obtained from the model. For other sectors, 
composition of commodities within the scctor as 
revealed by material balances worked out indc- 
pendently, has been used for the purpose. 

The growth rates of the estimated outputs for 
the different sectors in 1978-79 over the base year, 
1973-74, are presented in Table 5 for all the 
alternative cases. The sectoral growth rates in 
value-added in 1978-79 over 1973-74 for the 
preferred variant (case 3D) are also furnished in 
Table 6. 

The effect of redistribution of private con- 
sumption in  favour of the poorer classes of the 
population adopted under variants B and D is 
reflected in the increase in the output level!!pf 
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someof theessential commodities and a decrcase have gone up under variants B and D compared 
in the output levels of some of the non-essential to those under the corresponding variants A and 
and luxury goods sectors. It can be seen from C, while the growth rates in sectors like other 
Table 5 that the growth rates in sectors like textiles (woollen, silk and synthetic fibres), 
foodgrains, otheragricul ture, cotton textiles, etc., watches and clocks, etc., have gone down. 

 TABLE^: PROJECTED ~S:STIMATES OF OUTPUT IN PIIYSICALTEKMS OF SOME ITEMS. 1973-74 AND 1978-79(CASE 3D) 

Unit 1973 -74 1978-79 

(2) (3) (4) 

foodgrains 

coal 
iron ore 
crude oil 
sugar 
cotton yam for sale 
cotton cloth 
art silk fabrics 
woollen fabrics 
jute manufactures 
paper and paper board 
new sprint 
fertilisers (nitrogenous) 
fertilisers (phosphatic) 
sulphuric acid 
petroleum products 
cement 
mild steel 
pig iron for sale 
alloy and special steel 
aluminium ingots 
electric motors 
radios 
watches and clocks 
electricity generation 
electricity consumption 

mill. tonnes 
do. 
do. 
do. 
do. 

mill.kg. 
miU.meters 

do. 
do. 

'000 tonnes 
do. 
do. 

'000 tonnes N 
'000 tonnes P205 

'000 tonnes 
mill. tonnes 
mill. tonnes 

do. 
do. 

'000 tonnes 
do. 

mill h.p. 
mill. nos. 
'000 nos. 
bill. kwh 
biU. kwh 

The import substitution has, as expected, caused sponding case without reduction in expenditure 
higher growth rates in the domestic production, inequality (case 3C) broadly stand, the results 
particularly in sectors where import substitution presented here would show some differences in a 
has been envisaged. few sectors consequent on further scrutiny of the 

While the observations made in the Approach results. However, all these changes do not affect 
Paper on the sectoral growth rates for the pre- any of the qualitative aspects of the growth 
femd case (3D) in comparison with the corre- strategy adopted in the Approach document. 
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TAeI.r! 6: ~'K0JI:CI'I:U SI:.C.I'OKAI. RKI'KS OI:(;KOW'I'II IN GROSS VAL,UC ADDED AT FACTOR COST 
I N  1978-7U)VliK 1973-74 (CASK 31)) 

Sector Narne of sector I'cr cctit Scclor N:me of sector Per cent 
No. No. 

Food grains 
Othcr agriculture 
Animal husbandry 
I'lantations 
Forestry 
Coal 
Misc. coal, and petroleum products 

/Iran ore , 
Crude oil 
Othcr minerals 
Sugar and gur 

Othcr food products 
Cotton textiles 
Jute textiles 
Othcr textiles 
Misc. textile products 
Wood products 
Paper and paper products 
Leather products 
Rubber products 
Fertilizers 
Inorganic heavy chemicals 
Organic heavy chc~nicals 
Plastics 
Cosmetics and drugs 
Man made fibres 
Other chemicals 
Petroleum products 
Cement 
Refractories 
Other non-metallic mineral products 
Iron and steel 

Non fcrrous'metals 13.31 
13011s and nuts 10.06 
Mctal containers 6.38 
Othcr metal products 9.18 
I3all beiirings 17.67 
Ofl'icc and dolnestic equiprnents 10.92 
Agricultural implements 8.27 
Machinc tools 15.75 
Othcr machinery 15.87 
lilcctric niotors 10.11 
lilcctric wires 8.02 
l<lcctronics 11.64 
13a11cries 6.63 
Electrical household g o d s  6.85 
Ixadio 3.06 
'I'clcphorie and telegraphic equipments 9.38 
Other elcctricals 11.85 
Motor cycles 7.57 
Mo~or vchicles 6.61 
Ships and boats 9.13 
Aircraft 12.08 
liail cquipments 12.49 
Othcr transpofl cquipments 6.56 
Watchcs and clocks 7.59 
Misc. scicntific instruments 9.67 
Othcr industries 9.64 
I'riri~ing 5.92 
lilcctricity 10.31 
Construction 8.13 
IZailway s 5.95 
Othcr transport 5.30 
Othcr services 5.65 
'r'0t31 5.50 

The share of consumption to toial consumption 
and the growth rates of aggregate consumption in 
1978-79over 1973-74 by different fractilegroups 
are presented in Tables 7.1 to 7.3, scparaicly for 
rural, urban and all India, for the prcfcrred variant 
(case 3D - with reduction in inequality) as well as 

- -- 

for case 3C (without reduction in inequality). The 
lnon~hl y pcr capita consumption for the lowest 30 
pcr ccnt and richest 30 per cent of the population 
along with the aggregate monthly per capita 
consumption arc: also given in these tables. Some 
of thcsc per capita figures differ in the decimals 
from those furnished in the Approach Paper 
owing to subsequent scrutiny of the results. 

It may be seen that the consumption in the 
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highest decile in the rural area and the highest 
quintilein the urban area would be less in 1978-79 
for preferred case than in 1973-74, as a result of 
reduction in expenditure inequality so that the 
lowest 30 per cent of the population would get a 
per capita consumption of Rs 36.64 in the rural 
area and Rs 39.64 in the urban area by 1978-79. 
By way of reduction in inequality in expenditure 
distribution the growth rate in the total con- 
sumption of the people in the first few deciles 
would be much higher than the growth rate in the 
aggregate consumption. However, it may be 
noted that these high growth rates have been 
obtained because of the very low base, so that in 
actual magnitudes the consumption, on per capita 
basis, in these deciles in the terminal year would 

be much less than the aggregate per capita con- 
sumption even when the envisaged order of 
redistribution is carried out. Detailed policies, 
programmes and-projects for achieving the above 
objective are currently being worked out for 
inclusion in the Fifth Plan in the light of the broad 
indications already contained in the "Approach" 
document. 

If we poswlate that inequality will remain 
unchange?, the growth rate in the total con- 
sumption of\people in any fractile group would 
be the same as the growth rate in the aggregate 
consumption, but in actual magnitudes the con- 
sumption of the lowest 70 per cent, in particular 
that of the lowest 30 per cent, of the population 
would be much less in this case as compared with 
the preferred case. 

Fractile group , . Share of consumption(%) Growth rate of aggregate 
(%I - consumption in 1978-79 

1978-79 over 1973-74 (%) 
--- 

1973 -74 Case 3C Case 3D Case 3C Case 3D 
(1) (2) (3) (4) (5) (6) 

miid-year population 460  498 498 
(million) 

Monthly per capita consumption (Rs) 
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F~actile group Share of consumption(%) Growth rate of a regate 
(%I -. consumption in .%8-79 

1978-79 over 1973-74 (95) 

0-30 12.16 12.16 16.97 
70- 100 54.70 54.70 46.28 

mild-year opulation 116 135 I35 
(mileon) 

Monthly per cupila consumption (Rs) 

TABLE 7.3 SIIAFW OF CONSUMPTION 1'0 tOTAL C O N S W I O N  AND G R O ~  RAE OF 
AGGREGATE C O N S ~ P F I O N  BY %CI'ILO GROUPS - ALL INDIA 

Fractile roup Share of consumption(%) Growth rate of a re  ate (%B - consumption in f67k79 
1978-79 - over 1973-74 (46) 

1973-74 Case 3C Case 3D Case 3C Case 3D 
(1) (2 ) (3) (4) (5) (6) 

mild-year pulation 576 633 633 
(milKn) 

Monthly pcr capita consumption (Rs) 
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Total gap on balance of payments for the five- 
year period (1974-75 to 1978-79) as a whole has 
also been estimated in Table 8. While the gap for 
the terminal year is based on the detailed inter- 
industry model outlined in Annexure I, the 
aggregate gap for the Plan as a whole has been 
obtained by combining the results obtained from 
our macro-model with the desired configuration 
for the terminal year. It would have been perfectly 
possible, although somewhat mechanical, to use 
the inter-industry model to obtain the gap on the 
balance of payments for each year. In view of the 
leads and lags involved in creating additional 
capacity, especially where significant import 
substitution is involved, the procedure adopted 
combines a desirable degree of inter-temporal 
flexibility in the process of import substitution 
with a precisely defined disaggregated vector 
terminal year output levels. 

'while it is  clear that a reduction in expenditure 
inequality helps in saving foreign exchange, the 
amount given here is likely to be an under- 
estimate because of the level and type of aggre- 
gation adopted in the input-output table. In 

A TECHNICAL NOTE ON THE 

CHAWER 1 

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 arow 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, availabilit~, 
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 Plari period. The new features 
built into this model have been intended partly for 
removing the model's earlier deficiencies in 
capturing few key developmental issues as 
cxpcrienced in the past and partly for tackling 
many of the recent changes that have taken place 

addition, we have not been able to distinguish 
between different types of construction. In view 
of the fact that some construction goes to me'et 
the need of upper income brackets exclusively 

' 
and is also highly demanding in terms of scarce 
resources such as cement, steel, etc., the total 
reduction in foreign exchange can be shown to be 
larger if more precise quantitative information 
could be obtained on the extent of such con- 
struction activity and the nature of the curb that 
may be accepted as part of the policy outlined in 
the "Approach" document. 

The results obtained in our exercises on balance 
of payments position confirm the view that the 
net aid can be reduced to zero in the terminal year 
of the Plan provided an appropriate phasing is 
used with respect to the gross aid expected over 
the five year period, which has been tentatively 
put at Rs. 3,000 crores. This is borne out by the 
fact that net imports of goods and non-factor 
services will be negative in the terminal year to 
the extent of Rs. 1,980 million implying the 
possibility of meeting the current transfers and 
other invisibles on current account except interest 
payments on foreign loans. 

SIXTH PLAN OF INDIA, 1980-85 

both within the country and outside in the inter- 
national economic situation and which have 
crucial bearing on the success of our development 
efforts. The basic objectives of our plan have not 
changed since the formulation of the first plan. 
As Jawaharlal Nehru said in his introduction to 
the Third Five Year Plan "Planning is a contin- 
uous movement towards desired goals. While the 
precise formulation of the plan objectives have 
varied from plan to plan, essential goals of Indian 
planning have remained unchanged." These 
goals can be mainly described as (1) reduction in 
poverty and unemployment and improvzment in 
the quality of life, (2) modernization and building 
of a self-reliant economy, and (3) removal of 
regional disparity and strengthening the redistri- 
bution bias of public policies and services in 
favour of the poor and weaker sections of the 
community. But the strategy needsreformulation 
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from one plan to the other, with changcd cir- 
cumstances and expcricnce. The stratcgy of thc 
Sixth Plan accordingly has been dcl'incd as mainly 
to step up the rate of growth of thc cconomy by 
removing the constraining elcmcnts in thc growlh 
process and to take measures so that the plan 
benefits will reach the section of thc community 
which is the weakest. The structure of thc Sixth 
Plan model has been so reformulated that thc 
identification of the conslraining clcmcnts in our 
growth process would bc easy and spccific poli- 
cies thereby could be devised in order to makc the 
best use of the economy's potcntialitics. 

In addition to identifying the growth conslraints 
that have been generated from thc past, spccific 
provisions in the Sixth Plan modcl wcrc dcvised 
to deal with certain growth inhibiting f:ictors 
which have presently gained significance. Thcy 
are (1) high uncertainty in the international cli- 
mate regarding trade and aid, (2) the cvcr 
increasing deterioration in the tcrms of tmdc 
mainly originating from high price of crude oil 
and (3) the domestic inflation or at Ic ;~s~  that part 
of i t  which cannot be explained by rising import 
prices. 

All these complex issues can only be captured 
by the use of a detailed interscctoral, inter- 
temporal analytical model which can simulta- 
neously treat both supply and dcmand and thcir 
interactions between sectors and time. By the usc 
of such a model the planners can gct an early 
indication regarding the likely shortages or sur- 
pluses 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 potentialities 
of the country, determined by the economy's 
savings potential and the incremenlal 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 aresult itsdemand and supply equations 
were the same. Since the third plan and until the 
end of the fifth plan, the input output models of 
the different variants, basically belonging to the 
Leontief group, came into increasing use. These 
models focussed on the need for establishing 

intcrscctoral consistencies in building the pro- 
duction taugcu; thesc targcts were mainly csli- 
matcd from thc dcrnand side. The supply side was 
rathcr ncglcctcd in the scnse that no sectonl 
supply constraints werc formulated in these 
models, although in a limited and indirect way, 
they were checked for few spccific sectors only 
by the use of material balances. These input- 
output models wcrc increasingly articulated 
during the fourth and fifth plans by making them 
"closed", i.e., by endogenising imports and con- 
sumption in the final dcmand vector respectively. 
The Sixth Plan has attempted to integrate both the 
Harrod Domar and the input-output approaches 
ofthc carlicrplans in a demand-supply frame. For 
this purposc an invcstment planning model has 
bccri dcvcloped and integrated to the existing 
input-output syslcm. By this, the demand supply 
balances for all sectors are checked over time. 
Furlhermore, the problems of balancing the 
dcmand and supply are tackled not only in the 
commodity and servicesl market but also in the 
markets dealing with primary inputs like labour 
and capital and olher important non-renewable 
resources of the country. 

In bricl, thereare three salient features of the Sixth 
Plan rnodcl: 

I. A system of supply quotations, which in fact 
is an extended and modified version of the Harrod 
Domar equation, primarily meant to accommo- 
date (a) sectoral disaggregations, (b) questions of 
investment lags, and (c) existence of a foreign 
trade sector. The Harrod Domar equation of the 
1st and IInd Plans can be presented in a simplified 
form as follows: 

where T = 5th year (Terminal period) 
V, = Value added, base year 

I = New investment 
ICOR = Incremental capital-value added 

ratio 
B = Average propensity to consume. 
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This equation is modified in the sixth plan and 
presented in simplified form as following. 

when Xai = Supply of ih sector 
E = Capacity utilization factor 

Li = Gestation lag for the the i~ sector 
ki = Any integer such that T-kiLi is 

minimum negative 
Vi = Value added to output ratio 
I ,  = Investment in the i*' sector in the last 

(5th) year of plan 
i, =Exogenously determined investment 

in i& sector & T* period. 

11. A system of demand equations which is again 
an extended version of Leontief's input-output 
system by endogenising not only consumption 
and imports (as was done in the Fifth Plan) but 
also investment. 

TheLeontief model used in the third, fourth and 
fifth Plans can be presented in a very simplified 
form as following: 

X,= (I-A)" (C+ItD-M+PC]: The Third Plan .. (6) 

X, = J3.I {C+I+EtPC] : The Founh Plan .. (7) 
X,= B'.' (I+E+PC): The Fifth Plan .. (8) 

where (I-A)' = Leontief inverse. 
B" = Extended Leontief inverse, with import and con- 

sumption bolh endogenised. 
B"' = Funher extended Leontief inverse, with impon and 

consumption both endogenised. 
PC = Public consumption. 

Presented in this illustrative form, the Sixlh Plan 
Input-Output Demand System is: 

XT= B"" (EtPC) (9) where 

B"" =Extended Leonticf inverse with consumption, imports 
& investment endogenised. 

111. A set of inequality relations with given 
upper bounds as Mx IR 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* 2 R* 
are used to ensure the attainment of minimum 
welfare targets of the community. HereR and R* 
refer to the resources availability and the welfare 
targets and M are technical and behavioural 
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 workedout. In 
estimating the real value of foreign saving, 
appropriate calculations are made regarding the 
erosion in its value because of increasing deteri- 
oration 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 between the two 
approaches is very significant. The former cal- 
culates the estimates of saving assuming 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 accounting price". But 
by basing all plan programmes on resources 
calculated in this way, the planners can protect 
the real content of the plan if realised inflation 
does not exceed the assumed inflation rate. This 
new approach has been thought necessary 
because of the finding that the public sector's 
source of income is to some extent inflation 
inelastic, whereas i ts  expenditure responds 
almost equally to a rise in price. The obvious 
result under the circumstances will be to reduce 
the real size of public saving with every dose of 
inflation. Furthermore, as the public sector 
invests mainly in infrastructure and because the 
infrastructure investment in the economy has a 
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very high forward or backward linkagc, every 
dose of inflation which will rcduce thc rcal 
content of the public sector plan will also increasc 
the infrastructure bottlenecks in the society and 
retard the real growth of the cconomy cspccially 
if there exists a significant parallcl cconomy. 

Furthermore, a new approach has bccn givcn to 
the employment and povcrty blocks of thc modcl 
which deal with thc major public sector wclljrc 
programmes. Far more carc has bccn takcr~ to 
work out the employment generation capacity of 
each of the major projects and progrnmmcs 
mainly in the field of social scrvicc. Thcrc is 
another feature in thc Sixth Plan modcl whiqh 
differs significantly from the earlicr oncs. Tliis 
is in the treatment of its "perspcctivcs", i.c, thc 
post plan long term develop~ncnt scenario. 
Because of the nature of long investment lags in 
major infrastructures, an integration of the long 
term perspective with a mcdiurn livc ycar plan is 
thought to be highly impcrativc. In thc past, 
perspective scenarios wcrc always dcvclopcd but 
were not technically and bchaviourally intcgratcd 
with the medium term investmcnt and cutput 
decisions. Last but not the least, thc prcsent Plan 
has made significant improvement regarding 
estimations and updating of all technical and 
behavioural parameters in thc light of availability 
of more reliable data. 

Itmay be appropriate at this stage to explain thc 
role of these models in thc "plan formulation 
process" of India. Any planning proccss, in a 
mixedeconomy of thc size of India with a federal 
structure and democratic planning organisation, 
is likely to be highly flexible and complex. This 
planning prucess operates in a dcccntralised form 
and at the same time the plan's overall resourccs 
allocation is done by a ccnualiscd dccision 
making body. Thus the dccision making 
regarding the plan structure rangcs from a 
gross-root block level unit to a singlc ccntraliscd 
apex planning body - National Dcvclopmcnt 
Council (NDC). All these units in thc end arc 
integrated by a general consensus process.. .. 

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, Dcputy Chairman of 
the Planning Commission, Chicf Ministcrs, 

Cnbinct Ministers and Members of the Planning 
Commission. The NDC decides the broad 
objcctivcs and goals of a plan. This is normally 
done with the hclp of a plan outline prepared by 
thc Planning Commission. Objectives and goals 
of thc plan are thcn fed as inputs into the detailed 
planning modcl developed within the Planning 
Conrmission. The Planning Commission then 
rcqucsts  he Central Ministries .... to send their 
plan outlays, sector and projectwise, to the 
Planning Commission in the light of broad 
dcvcloprncnt directions prepared (with the 
instrllctions received from NDC) and sent by the 
Planning Commission. There are two different 
llows (1) Those plan outlays which are to be 
adjustcd by iterative process and (2) few other 
oullays which arc unchangeable and branded as 
autonomous investments flowing from Ministries 
to thc Planning Commission.The former category 
of plan outlays arc finalised by mutual agreement 
bctwecn the Ministries and the Planning Com- 
mission. The second type of outlays refer to flows 
which arc onc-sidcd only, i.e., they are regarded 
in the plan formulation process as exogenous. 

From fcw Ministries, instructions regarding the 
targcts of the plan come as one-way inputs to the 
Planning Commission. .... One simple example 
in the prcscnt Sixth Plan exercise is the export 
kugets which arc fcd by the Ministry of Com- 
merce. Similarly, each Stateplanningdepartment 
consolidalcs the plan programmes and projects 
from block levels and plant levels, in the light of 
broad signals regarding the size and priority of 
tlic plan rcndcrcd by the Planning Commission. 
Thcn they are transmitted to the Planning Com- 
mission in terms of detailedprogrammes,projects 
and sectordl investments. These proposals on 
plan outlay coming from the States in most cases 
pass through different working groups consti- 
tutcd by the Planning Commission comprising of 
experts drawn from other Ministries, Planning 
Commission itsclf and at times from the private 
sector. The proposals from the Central Ministries 
similarly, in many cases, pass through working 
groups. 

On Lhe resources side, initial resources calcu- 
lations are done by the Minisuy of Finance and 
Rcscrve Bank in the light of broad macro 
information regarding the future growth of the 
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economy, again supplied by the Planning Com- 
mission. This exercise of resources estimales is 
done in close collaboration with the Planning 
Commission by forming a series of relevant 
working groups and committees. ..... Again, this 
exercise after finalisation, feeds inlo 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 economy, its past and present, 
in order to develop relevant behaviour, lechnol- 
ogy and policy parameters for the plan. All these 
inputs finally enter into a formdised model 
system as shown in the diagram as sectoral and 
general equilibrium model. These models are 
summarisedin detail in subsequent chafiers. This 
modelling exercise tries to check the feasibility 
and consistency of all the programmes and proj- 
ects and resources estimates fed as inputs by the 
Ministries 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 Stales are 
seen to beinconsistent 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 considered by the 
Planning Commission meeting (PCM), which 
consists of Prime Minister, 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 objective is 
reached. 

This is the stage when the Planing Commission 
brings out the draft plan, which after being 
approved by the NDC becomes a final plan 
document. This plan document ultimately is 
placed before the Parliament and the people for 

discussion. As for the private sector, the relevant 
macro plans are formulaled 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 mea- 
sures are undertaken by different 'Ministries 
through fiscal, monetary and income policies, to 
ensure their fulfilment. 

CHAPTER I1 

STRUCTURE OF THE MODEL 

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. 

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

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

(2) Long time spanof 10 yearscovering 1985-86 
to 1994-95 defined as the long term per- 
spective plan. 

A. Core model is composed of the following 
blocks: 

1. Input output 
2. Investment 
3. Private consumption 
4. 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 
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1. Agriculture 
2. Exports 
3. Demography 
4. Autonomous investment and public 

consumption 
5. Long term objectives, with both cardinal and 

ordinal values. 

The agricultural sub model providcs cstimalcs 
of capacity outputs in agriculturc which arc fcd 
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 
againenter as exogenous values in the core model. 

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 
tn 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. 

11.1. Economics of the Model 

The model tries to capture all the constrainls in 
the form of equations. Each block of equations 
represents a class of constraints. They are as 
follows: 

Block (system) Class of constraints 
of equations 

A Demand constraint 
G Financiai resources constraint 
D SupplyJcapacity constraint for activity 

sectors 
E Demand, supply balancing constraint 
H Foreign exchange constraint 
I Land and natural resources constraint 
J Manpower constraint 
K Welfare programme constraint 
L Public sector financial constraint 
N Taxlfiscal constraint 
0 Private sector investment Fiancing con- 

straint 
Q Long range perspective Plan ("Welfare" 

goal) constraint 

The remaining blocks of equations B, F, G, M, 
P, etc., represent the plan assumptions and defi- 
nitions 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 optimising 
function. 

But because of the nature of the planning system 
in India,with its multistage decision process 
bctwecn ccntral ministries, states and otherpublic 
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 intertemporal 
and intersectoral. 

Besides, because of the high non-linearity of the 
different blocks of the system, a programming 
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 following 
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 utilisationof 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 solution, 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 incorporates the 
effects of price changes in the foreign sector by 
calculating the impact of terms of trade changes 
on foreign saving. It adjusts domestic resources 
on the basis of actual (ex-post) price changes. If 
necessary, it could also accommodate (ex-ante) 
price changes arising out of projected inflation 
based 011 cost considerations. 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. 
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A TECHNICAL NOTE ON THE SEVENTI-I PLAN OF INDIA (1985-90) 

CHAII'EK 1 

The Model Frame 

1.1 The Seventh Plan uses a Model Frame which 
is an extension of the one used during the Sixth 
Plan formulation. It has been adopted to incor- 
porate three basic objectives of the Seventh Plan: 
food, work and productivity. For these, the 
strategies chosen are (1) a faster growth of agri- 
culture i n  the Eastern Region of the economy 
which has a large percentage of small and 
marginal farmers, a high incidence of poverty and 
where the agriculture is largely labour-intensive, 
(2) a significantly high priority in investment 
allocation to human resources development, 
infrastructure and science & technology with 
their implications for improvements in produc- 
tivity and technology. 

The basic model structure and its working are 
the same as in the Technical Note on the Sixth 
Plan of India (1980-85). In the present Technical 
Note we highlight only the major areas where the 
model is modified. 

In brief, the model comprises of a 'core-model' 
and seven major 'sub-models' viz., agriculture, 
industry, consumption, poverty, export and 
import, financial resources and demography and 
employment. 

To begin with, estimates are made of the 
requirements of the economy (demand) against 
certain basic objectives of growth, equity and 
self-reliance as recommended by the National 
Development Council (N.D.C.) and outlined in 
the Approach to the Seventh qlan. This is done 
with the help of an input-output model referred to 
as a 'core-model'. This core model has been 
developed, extended and continuously updated 
since the Fourth Plan. The demand is decom- 
posed into four main groups (i) Demand for 
consumption, both public and private, (ii) 
Demand for investment, again separated into 
public and private, (iii) Demand for exports and 
(iv) Demand for the intermediate goods. The 
oulput levels needed to sadsfy these demands are 
calculated by the input-output model, thereby 
ensuring a consistency between the different 
sectors in output structure. However, for ensuring 

that these outputs are feasible, i.e., there is a 
matching with their supply capability, several 
sub-models have been used. The main role of 
these sub-models is to estimate the supply 
potentialities of the different sectors vis-a-vis (1) 
the investment allocation made in the different 
plans (2) the rate of completion of the existing 
projects and programmes and (3) the utilisation 
of the capacity available in the course of the 
implementation of the plan. 

The main Model and all the sub-models have 
two distinctive parts (i) the model structure is 
presented in the form of system of equations, 
which estimate the inter-relationshipsbetween all 
major plan variables, like consumption, invest- 
ment, export, import and the different policy 
instruments of the Government: (ii) Appropriate 
estimation procedures are adopted for estimating 
various parameters either based on observed 
behaviour or technology. 

1.2 Core Model 

The core models consists of:- 

(i) a macro economic model; 
(ii) an input-output model; and 
(iii) an investnient model. 

Macro economic model consists of a number of 
national income and expenditure identities and 
this in combination with input-output model 
determines investment in  the terminal year 
endogenously. Given a target rate of growth and 
base year GDP saving and consumption decisions 
of public and private sector and certain other 
exogenous variables, macro-economic model 
determines resources available for investment. 

In the input-output model, vectors are devel- 
oped which correspond to scalars inrnacro-model 
for government consumption, gross fixed 
investment and changes in stock. Private final 
consumption vector is obtained by making use of 
consumption/poverty sub-models. Adding 
together private final consumption vector and 
exports vector to other final demand vectors, 
input-~utput matrices are used to derive sectoral 
output, import (originating) and value added 
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profiles. Net indirect tax ratcs of thc basc ycar 
are incidentally prorated to match indirect tax 
targets given in the macro-modcl. Crucial link 
between macro-economic modcl and Input- 
Output model is providcd by thc valuc of tolal 
imports. Iterative process bctwccn macro- 
economic model and input-output modcl cnds 
when the value of investible rcsourccs in thc 
terminal year coverage to samc valuc in succcs- 
sive runs. Investment model dcrivcs invcstmcnt 
requirements at broad aggrcgatc scctor lcvcls and 
converts investment by dcstinalion into that by 
origin. In case of mismatch bctwccn avrlilablc 
resources and required resourccs for invcstmcnt, 
the latter is adjusted by moderating on llic post- 
terminal rates of growth. At ihc cnd of a run of 
investment model, investmcnt by typc of asscls 
(Construction, machinery, and cquipmenl and 
changes in stock) is obtaincd and this i n  turn is 
fed into the input-output modcl for a rc-run. 
Iterative process for the core and modcl concludes 
only when investment level and i ~ s  assct com- 
position remains the same in succcssivc Itcra- 
tions. 

A few observations on the data basc used for 
the core model are worth mentioning hcrc. For 
the Input-Output model, coefficicnt matrices for 
the technological thrusts of Sevenlh Plan are 
based on 115 sector 110 table for 1973-74 of 
Central Statistical Organisation duly updatcd arid 
revised. Import use coefficients havc bccn esti- 
mated by using informatign obtained from C.S.0 
regarding destination and imports and allocations 
in proportions to total input use flows among 
identified destination sectors, modcratcd to 
reflect import substitution compulsions of 
Seventh Plan. Capital coefficient malrix and 
ICORs have drawn heavily on past obscrvations, 
findings of the Working Group on ICORs for 
Seventh.Plan, material obtained from CSO and in 
the light of Seventh Plan emphasis on complciion 
of existing projects rather than new starts. 

1.3 Interaction between sub-models 
and the core model 

Sub-models are constructed togo into details of 
certain phenomena that are complementary to the 
core input-output model. Some of these sub- 
models are precursive to  the main model, like 

dcrnographic projections and ~ S S U ~ P ~ ~ O ~ S  of 
saving bchaviour of different institutions in the 
economy. Ccrtain olhcr sub-models are recursive 
like lhc cmploymcnt. By its vcry specification 
thc corc modcl cxcludes certain variables like 
land and water, aggregates certain commodity 
production activities like the pcuoleum sectors; 
assurncs some variables as given exogenously for 
cxan~plc cxport vector. Sub-models have been 
construclcd to pay the attention which is techni- 
cally ncccssary but which is not at present inte- 
grated in thc main input output model. 

Agriculture sub-modcl goes into the allocation 
of land area among different uses and also dis- 
tribution of irrigated arca among different crops. 
Thcsc two basic inputs into agriculture taken 
togcthcr wilh dcsircd fertiliscr application results 
in agricullural output as determined from the 
supply sidc. The emphasis of the Seventh Plan - 
on thc fristcr dcvclopment of agriculture in the 
castcrn rcgion of the country has also been given 
a spccial dimension in the agriculture sub-model. 
Supply potential of the agriculture sectors as 
dcrivcd from the agriculture sub-model is con- 
trasted with the agriculture output from the 
dcrnand dominating input-output model and the 
two are brought together by suitable variation 
cithcr in the supply or demand variables. I 

Povcrly sub-model captures the income distri- 
bution process which underlies the main input- 
ouiput modcl. Certain anti-poverty programme 
likc IRDP, NREP and RLEGP which have direct 
impact on the income distribution are also 
accounted in the poverty sub-model. This model 
is used to set the poverty target and inconjunction 
with the consumption sub-model it generates the 
private consumption vector which is used in the 
input-output model. 

Employment sub-model estimatesemployment 
gcneration implied by the plan activities based on 
the output projected in the main model for non- 
agriculture sectors and land allocation made in 
sub-model estimates the investible resources for 
thc plan period and its sources, It throws light on 
the saving propensities of the public and private 
sectors which determine aggregate saving used in 
the macro model. 

Export sub-model determines the export vector 
which is cxogenous to the input-output model. 
The export vector which is derived in the export 
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sub-model takes into account balance of payment 
situation forecast during the plan pcriod and 
certainassumptions on the performance of therest 
of the world which obviously is external to the 
main model. It must be borne in mind that apart 
from linkages with the main input-output model 
sub-models are also linked among themselves in 
particular ways. This is especially true of the 
group of sub-models consisting of poverty, 
demography and employment and agriculture. 
For completeness various sub-models are sum- 
marised in what follows: 

programmes articulated in the plan strategies. 
The concept of poverty line used in the Seventh 
Five Year Plan together with the consumption 
basket of the persons near the poverty line and the 
price rise in the consumption basket between 
1973-74 and 1983-84 are also discussed. Based 
on the All-India poverty line, the estimates of 
percentages of persons below the poverty line 
stalewise and alsc for Scheduled Castes and 
Schedule Tribes are also presented for the periods 
1977-78 and 1983-84. 

1.4.3. The Industry Sub-Model 
1.4 Sub-Models 

1.4.1. Agricultural Sub-Models 

The need for agricultural sub-modcl arises 
because certain critical inputs in agriculture such 
as land and water (irrigation) cannot be ade- 
quately captured in the input-output framework. 
In addition, special locational aspects of 
agricultural developments in Scventh Plan as 
contained in its strategy of faster development of 
eastern region merit particular attention in a 
sub-model framework. 

The demand targets of foodgrains output 
(cropwise) are based on the Consumption sub- 
model which takes into account the consumption 
for people below and above the poverty line 
separately forrural and urban areas and associated 
requirements for inter-industry use and stocks 
through input-output model. These targets are 
examined for their feasibility using Agricultural 
Sub-model by relating the production with the 
area and its composition into irrigated and unir- 
rigated parts. In the Seventh Plan, all relevant 
parameters have been estimated separately also 
for Eastern Region. This has been done in order 
to incorporate specific policy changes designed 
for the Eastern Region. 

1.4.2. Poverty Sub-model 

Poverty sub-model captures the income distri- 
bution process underlying Seventh Plan and 
estimates the number of people crossing the 
poverty line through the combined effects of 
general economic development and anti-poverty 

The structure of this sub-model is the same as 
has been used in the Sixth Plan. This material 
balance approach has been an essential feature in 
our planning since h e  Third Plan. It has helped 
in assessing thc feasibility of targets stipulated 
mainly from the demand estimates derived by the 
input-output model. In these material balances 
apart from major manufacturing activities coal 
and power are also included. 

1.4.4. Consumption SubModel 

This model attempts to forecast the demand for 
different goods and services for private con- 
sumption, given a certain growth pattern of the 
economy, a projected growth in population, its 
rural-urban composition and a base period con- 
sumption distribution. Subsequently, the con- 
sumption patterns are adjusted in the light of 
likely changes i n  income distribution resulting 
from specified redistributive policy measures 
proposed by the Government for the future. 

For estimating the consumption demand for 
different goods and services, econometric esti- 
mations of expenditure elasticity of demand are 
derived from the past data. For this purpose,LES 
consumption functions are used. In the model, 
the private consumers have been divided into four 
segments - rural, urban separately for below and 
above the poverty line. A very detailed modelling 
is done for assessing the poverty cut-off point in 
each plan and the pattern of distribution of con- 
sumption below and above poverty line. Both 
time series and cross section information has been 
used for estimating the consumption behaviour of 
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these four segments of populatiorl. 
The consumption distribution ovcr time is 

changed on the basis of spccific povcrty allcvi- 
ation programmes likc IRDP, NREP and RLEGP. 
On the basis of covcragc, the amount of subsidy 
and financial backing per household, thc idcnli- 
fication of the bencficiarics from the population, 
the nature of activities chosen in the programme, 
and the number of man-days c~nployrncnt madc 
available to them with thc minimum wage ralcs, 
a detailed model is uscd to cslimate the 
improvcmcnt in per capita consu~nption of all tllc 
poor, together with thcnumbcr of pcoplc crossing 
the povcrty line. 

The consumption basket cstim:~tcd in this pro- 
cedure is dovctailcd wilh the milin modcl, again 
to ensure supply-demand balances. In casc of a 
mismatching, other policy meiiswcs arc worked 
out which will enable ncccssiuy adjhstmcnt cithcr 
in the consumption bchaviour of ihc consutncrs 
or in thc production structure (supply constraints) 
of the economy. Finally, it will cnsurc cquilib- 
rium by iterative processes bctwecn thc main 
model and consumption sub-modcl. 

1.4.5. Investmeni Planning Sub-Mode1 

For projecting investment by dcstination, cco- 
nometric simulation modcl has bccn uscd. Latcr 
on these estimated inveslmcnts by dcstination are 
converted into sources by the usc of a crtpik~l flow 
matrix. Finally, they aredovelailcd with the main 
input-output model to check thcir consis~cncies. 

For the purposeof the plan cxerciscs invcstmcnt 
has been separated into 11 national incomc sub- 
groups. Besides, they havc been also scp;ualed 
between public and private sectors. 

The parameters relating to investment tooutput 
ratios are estimated from time scries givcn by thc 
national income accounts. Paramctcrs arc 
changed in the light of productivi~y irnprove- 
ments by relating them to specific policy mea- 
sures of the Government or to spccific 
technological, engineering and organisa~ional 
information available. They havc been scpmicl y 
done for the pu3lic and private sectors. However, 
in order to assess their feasibility or dcviation 
from the past, implied capilal output ratios by the 
conventional methods for the futurc ycars from 

 he projcctcd time series are estimated. The 
convcntional ICOR is defined as investment 
dividcd by increase in value added over any given 
pcriod of time. 

1.4.6. Exporl-Import Sub-Model 

The Plan projections for exports are done in this 
sub-mocicl. The functional relation in this model. 
The functional relation in this model and the 
estimation proccdures arc almost the same as in 
other sub-modcls, i.e., it is a simulation modeland 
p:lramctcrs are basically estimated by econo- 
mcuic estimation procedures derived either from 
timc scrics or liom cross section. It has three 
spccifications in estimating the future export 
projcctions: 

( 1 )  Ccrtain exports are seen to be dependent on 
don~cstic production capability and there- 
fore their volume of export is derived by 
calculating exportable surplus. 

(2) Ccrtain exports are dependent on world 
demand, their relative prices and the degree 
of India's pencuation into the international 
markct. 

(3) Certain exports of new commodities where 
past data are not available for making eco- 
nomcuic estimation, their growth potentia- 
lilics arc dcrivcd from the documentations of 
the export promotio~l councils, their export 
organisations and by appropriate judge- 
mcnlal factors. 

Given thc exogenous policy packages, their 
imp;icls on exports are assessed and built into 
thcsc projections, when the final plan scenario is 
choscn. 

Imports have been separated into three groups: 
foodgrains imports, bulk imports and non-bulk 
imports. The bulk imports include 20 major 
items, mostly canalised. Non-bulk imports 
mainly include machinery and other engineering 
products. The import requirements are estimated 
partly in the main model (the input-output frame) 
and partly in the import-export sub-model. The 
non-bulk imports are determined by a simulation 
model where standard econometric methods are 
used for estimating major parameters. 

The bulk impor~s are derived as a residual after 
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subaacting domestic production from demand, as again an cconome~ic model where the behaviour 
determined in the base year. But in the plan run, from time series and cross-section are estimated 
given the availability of foreign exchange arid the and subsequcntly suitably changed, in response 
broader industrial policy of the Government they to contemplated changes in the fiscal, monetary 
arerevised. Import substitutions arebuilt in either and other economic policies for the Seventh Plan. 
by restraining domestic dcmand or by using The financial sector sub-model again can be 
different policy measures to increase thc ou~puts. broadly dividedinto threegroups (a) for the public 
Regarding non-bulk imports, keeping in view the sector, (b) for the private sector separated between 
overall trade and industrial policy of the Gov- corporate and non-corporate, and (c) for the rest 
ernment vis-a-vis import liberaIisation, export of the economy. In the Seventh Plan a further 
promotion and productivity increase, thcir detailed flow of fundssystem has becn developed 
elasticities are properly adjusted over thc plan bringing explicitly the role of financial institu- 
period. Overall foreign exchange constraint has, tions. For the household sector, the behaviour is 
however, acted as the binding factor for choosing largely related to disposable income and rate of 
the final plan imports. inflation and composition of the savings has been 

Any choice between alternative import alloca- disaggregated into currency, deposits with the 
tion and their effects on balance of payments and banks, life insurance, small savings, provident 
the growth of the economy have been explored funds, corporate securities, cooperative shares, 
by choosing from several alternative sceneries. etc. For the cprporate sector they have been 

Keeping in view the uncertainties, specially due estin~alcd separately for own saving from the 
to weather and changes in terms of tfiide which non-corporate and household sector. An elabo- 
have been experienced often in d l  other earlier rate modelling for the public sector saving has 
plans, a provision for contingency import has been also attempled, separated into budgetary 
been built into the import sub-model. The level savings and surplus from public enterprises. For 
of contingency, however, has been very much the foreign SeCLar, the information On capital 
conditioned by foreign exchange availability inflow including invisibles are supplied by RBI 
rather than svictly on a requirement basis, con- arid Ministry ofFinance. These htter information 
sidering all possible uncertainties in the future. are obtained from other Ministries and then are 

fed into our models. The operation of capital 
1.4.7. Financial Resoltrces Sub-Model market and flow of funds between financial 

institutions and other sectors have also been 
The main model estimates the requirements of f~rmalisd.  

output in the different sectors, given a certain 
development scenario. In the financial sub- 1.5 Tile Parameter Estimation 
mode1,attemptsaremade toestimate the financial 
resources available to support these necessary The above model system runson the basis of a 
investment requirements. In this attempt, not only Set of lagged endogenous variables, a set of 
the financial requirements and availabilities are relevant pWdmeterS and selected exogenous 
assessed by destinations, i.e., production sector- variables including the policy variables- The 
wise, but also by the needs of different institutions basic set of parametersin the core n~odel are the 
like' private, corporate, public, household and input-output coefficient matrix, thecapital output 
financial institutions. The estimation of financial ratios. Besides, there are other parameters 
requirements in this sub-model is to be done relating to different sub-models. They are mainly 
simultaneously with the main nlodel since sav- referring to consumption propensities/expendi- 
ings are generated by income (Financial Lure elasticities, all demography relatedpqrame- 
Resources Sub-Mode]) and income is augmented Lcrs, functions relating to Costs and use of natural 
by saving (main model). resources, transport coefficients, etc. The basic 

This sub-model also has two stages: a base parameters of the I/O table are based on 1973-74 
scenario and a finally selected scenario. This is 110 table of 115 sectors brought out by C.S.O., 
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updated by RAS method. The ICORs of thc 
different sectors are presentcd for the Fifth Plan, 
Sixth Plan and Seventh Plan (projcctcd). They 
are based on econometric estimations on the past 
data on capital output ratio worked out by llie 
Working Group, constituted in connection with 
the Seventh Plan. 

As it can be seen from these tables, the value 
added ratios are declining fast in agriculture and 
in general in many other sectors. A general 
decline in the value added ratios is the experience 
of most developing countries and it reflccls the 
interdependence and roundaboutncss in the pro- 

duction system. For agriculture it reflect$ a 
modernisation when more and more fertiliser and 
irrigation inputs are presented with 11 sector 
,disaggregation for the Seventh Plan and compa- 
rable figures for the Sixth Plan. Asis evident after 
adjustment for the low baseof 1979-80 the growth 
rates in the Sevenlh Plan are in line with what has 
been achieved in the Sixth Plan. Sectorwise it has 
been made significantly higher in manufacturing, 
construction, railways and mining. This is the 
reflection of a high priority that has been given in 
the Seventh Plan for industrial development and 
devclop~nent of infrastructures. 

EIGHTH FIVE YEAR PLAN EXECUTIVE SUMMARY* 

The Eighth P1an.i~ being launched at a time 
which marks a turning point in both international 
domestic economic environment. All ovcr the 
world centralised economies are disintegrating. 
On the other hand, economies of several regions 
are getting integrated under a common philoso- 
phy of growth, guided by the market forces and 
liberal policies. The emphasis is on autonomy 
and efficiency induced by competition. We 
cannot remain untouched by these trends. If 
planning has to retain its relevance, it must be 
willing to make appropriate adjustments. It may 
benecessary to shed off some of the practices and 
precepts of the past which have outlived their 
utility and to adopt new practices and precepts, in 
the light of the experience gained by us and by 
other nations. 

The Backdrop 

2. The Indian economy has been beset with 
manyproblems and difficulties. Poverty has been 
one of the major problems. The problem of 
poverty could not be-tackled through growth, 
which itself was slow over a long pcriod time. 
Hence, direct intervention through poverty alle- 
viation programmes became necessary. Self- 
employment and wage-employment programmes 
were taken up in the Government component of 
the public sector plan. But the constraints on 

Government resources permit only a limited role 
for such programmes. Moreover, the orientation 
in these programmes has shifted from building 
assets of durable nature to providing relief jobs, 
and the programmes are beset with tremendous 
amount of leakages. 

3. A sustained high growth rate has taken the 
Indian population to new heights. The 1991 
Census revealed a population of 844 million. 
Such dizzying rate of population growth negates 
whatever gains the nation has been able to achieve 
in agriculturaljndustrial and services sectors. 
Also, this leads to an unbearable burden on health, 
education and housing sectors. If this trend is not 
halted, it will never be possible to render social 
and economic justice to millions of our masses. 

4. The growing unemployment has been a major 
problem of the eighties and is going to be even 
worse in the nineties. Provision of employment 
to all the job-seeking persons is gcing to be a 
major challenge for the planners during this 
decade. 

5. The entire population does not have access 
to all the basic necessities of life - drinking water 
and health facilities, in particular. Infant mor- 
tality is.still high and literacy levels, particularly 
among the women are low. The social 
infrastructure has to be attended to with a degree 
of urgency in the next phase of development. 

6. There has been a marked acceleration in 

* Prepared in the Planning Commission, Government of India and published in rhc Reserve Bank of India Bulletin, June 
1993. 
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urbanisation over the past two decades. If the 
present trends continue, urban population may 
account for about one-third of the total population 
by the turn of the century. Urban infrastructure, 
even at a minimum level, for this size of pop- 
ulation will need considerable resources. 

7. Although in the eighties sorne signs of 
improvement in certain less advanccd States have 
been observed, regional disparities continue to 
exist. Development institutions and organisa- 
tional capabiiities in the backward regions of the 
country and the delivery system for development 
programmes would need to bc strengthencd to 
deal effectively wih the problems of devclop- 
ment and redistributive justice. 

8. Technological change in agriculture has led 
to increases i n  cropping intensities. But, in areas 
of developed agriculture, further absorption of 
labour is declining and there is need for greater 
economic diversification. In the face of the 
shrinking size of average holdings, the special 
needs of inputs, capital, processing and marketing 
for small land holdings should be paid attention. 

9. From the point of view of long-range sus- 
tainability, the need for greater efficiency -In the 
management of natural resources - land, water, 
minerals, etc. - has become urgent. A vigorous 
effort has to be made for recdvering the waste- 
lands and extending the green cover. A package 
of incentives to promote efficiency in the use of 
nature-based resources needs to be devised as a 
matter of priority. Energy use efficiency and 
energy conservation need particular attention in 
view of expanding needs and shrinking sources 
of fossil fuel. 

10. There is a high backlog in the provision of 
social consumption needs of the people, partic- 
ularly the rural people and the poor. There is a 
reduced, but still unacceptably high level of 
poverty and hunger in the country, with high 
concentration in some regions. Illiteracy, par- 
ticularly among women, is very high. There is 
high incidence of infant mortality. Decadent 
social practices like scavenging still prevail in 
large parts of the country. 

11. The imperatives of growth in the face of 
these challenges require an innovative approach 
to development which is based on a re- 
examination and reorientation of the role of the 

Government, the harnessing of the latent energies 
of the people through people's involvement in the 
process of nation building and the creation of an 
environment which encourages and builds up 
people's initiative rather than their dependence 
on the Government and which sets free the forces 
of growth and modemisation. The State has to 
play more of a facilitating role and has to con- 
centrate on protkcting the interests of the poor and 
the underprivileged. 

Objectives 

12. In the light of the trends outlined above, the 
approach to the Eighth Plan will have the fol- 
lowing fourfold focus: 

(i) Clear prioritisation of sectors/projects for 
investment in order to facilitate operationalisa- 
tion and implementation of the policy initiatives 
taken in the areas of fiscal, trade and industrial 
sectors and human development; 

(ii) Making available the resources for these 
priority sectors and ensuring their effective uti- 
lisation; and completion of projects on schedule 
avoiding cost and time overruns; 

(iii) Creation of a social security net through 
employment generation, improved health care 
and provision of extensive education facilities 
throughout the country; and 

(iv) Creation of appropriate organisations and 
delivery systems to ensure that the benefits of 
investment in the social sectors reach the intended 
beneficiaries. 

13. Based on this approach, the following 
objectives will be accorded priority: 

(i) Generation of adequate employment to 
achieve near full employment level by the turn of 
the century; 

(ii) Containment of population growth through 
active people's cooperation and an effective 
scheme of incentives and disincentives; 

(iii) Universalisation of elementary education 
and complete eradication of illiteracy among the 
people in the age group of 15to 35 years; 

(iv) Provision of safe drinking water and pri- 
mary health facilities, including immunisation, 
accessible to all the villages and the entire 
population, and complete elimination of sca- 
venging; 
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(v) Growth and diversification of agriculture to also focus sharply on the underprivileged seg- 
achieve self-sufficiency in food and generate men& with the vulnerable groups. '~owards  
surpluses for exports; Health for the Underprivileged' may be the key 

(vi) Strengthening the infrastructure (energy, Strategy for the H.F.A. by the Year 2000, a 
transport, communication, irrigation) in order to declaration to which India i s  a signatory. 
support the growth process on a sustainable basis. 19. The accessibility of drinking water supply 

14. The Eighth Plan will concentrate on these to the people will have to be progressively 
objectives keeping in view the need for (a) con- improved upon. Water quality monitoring is to 
tinued reliance on domestic resources for be sueamlined and given Proper emphasis to 
financing investment, (b) increasing the technical ensure safedrinking water. Simultaneously ,steps 
capabilities for the development of scicncc and will have to be taken for replacement and reju- 
technology, (c) rnodernisation and competitive venation of drinking water Sources. Measures for 
efficiency so that the Indian economy can keep ConS~rvation of Water and recharge of aquifers 
pace with and take advantage of the global have to be on a larger to 
developments. provide for sustained supply of water. 

15. Human development will be the ultimate 20. Achievement of a high grow' rate and 

goal of the Plan, is towards this that sustaining it over the decade will be an important 

employment generation, population control, lit- goal of the Eighth Plan. Employment generation 

eracy, education, health, drinking water and and poverty alleviation objectives are ultimately 

provision of adequate food and basic related to growth. However, the growth has to be 
accompanied with a sharper regional focus of infrastructure are listed as the priorities. The 

disparity and more dispersed benefits. provision of the basic elements, which help 
development of human capital, will remain the The backward regions and the weaker sections of 

primary responsibility of the Govcrnmcnt. the society, if not protected fully, are more likely 
to be left behind in the natural process of growth. 16.Italso needs to berecognised that in addition *muate protection will have to be continued to 

'0 the generation of new slab'' em~lo~n'c"'  provided to the poor and the weaker sections 
o~pofl'nities of the order of 10 million Per Year* of the society. ~ d ~ ~ ~ ~ t ~  food supply, conuol on 
which take care of the Open unem~lo~meot>  inflation, effective working of public dismbution 
it should be ensured that those underemployed system and devolopmenlal programmes which 
and at very low levels earnings* are generate adequate employment are among the 
able to raise their productivity and income levels. main componenU of the svategy to *e of 
Upgradation of technologies of the self- the poor. Similarly children and particuhly the 
employment in the traditional and unorganised girl childneed to be paid particularattention one 
sectors and improvedaccess tocredit and markets of the targets in this context would be to equalise 

need to be It be the enrolment and retention rate of the girl child necesw* in the to continue pro- wilh that of the boy child through the e l e m e n m  
graIIUYIes for providing supplemenlary work to education period. 
the underemployed poor in inf~~structure 21. It is clear that a strong and vibrant public 
building and other activities. sector cannot be one with financially weak 

17. The cross lvOOO million POP- foundations. For the public sector to perform the 
Illation mark by the year2001. This UCnd has Lo role expected of it in the 90s the issue of loss 
be The Eighth Plan will make vigorous making public sector enterprises will have to be 
efforts to contain the population growth. squarely addressed. A policy of the Government 

18. Health facilities; should reach the entire meeting the cash losses of so many enterprises for 
population by the end of the Eighth Plan. The all times to come is just not sustainable. This 
'Health for all' (HFA) pmadigm must take into prevcntsscarce resources from being used in high 
account not only the high risk vulnerable groups, priority social sectors or in economic activities 
i.e., mother and child (as done so far) but must thal promise a return. Efforts must be made to 
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restructure and revitalise public sector units 
which are potentially viable through infusion of 
new technology, rationalisation of labour and 
even infusion of resources for diversification or 
modemisation. Equally, patently unviable PSUs 
may have to be closed down with suitable social 
safety net mechanisms, including retrenching and 
redeployment, being devised to protect the 
interests of workers. It should be recognised that 
in many cases the very rationale of the public 
sector entering certain industrial areas needs to be 
re-examined. There may have been very good 
reasons in the past for the public sector to take the 
initiatives in industrial areas where the private 
sector would ordinarily either not enter or would 
hesitate to do so. This may not be the case today 
and the restructuring of the public sector would 
essentially entail vacating such areas for private 
sector initiatives in coming years. Recent Gov- 
ernment policies have already vacated large areas 
for private sector initiatives this process of 
restructuring and reform would need to be carried 
further. 

People's Institutions 

22. Our primary task is to build up and 
strengthen the institutions with which people are 
directly involved. The small community and 
village level institutions could be regarded as the 
cellular institutions, of which the entire body of 
the nation is built. Accordingly, the Eighth Plan 
lays greater emphasis on institution building. It 
envisages that people's initiative and participa- 
tion should be made a key element in the process 
of development. A lot in the area of education, 
literacy, health, family planning and development 
of land and forests can be achieved by crealing 
people's movement for these activities. 

Role of Government 

23. The role of government should be to facil- 
itate the process of people's involvement in 
developnlentalactivities by creating the right type 
of institutional infrastructure, particularly in rural 
areas. These institutions are very we& particu- 
larly in those States where they are needed the 
most for bringing about an improyement in the 

socio-demographic indicators. Encouraging 
voluntary agencies as well as schools, colleges, 
and universities, to get them involved in social 
tasks and social mobilisation, strengthening of the 
Panchayat Raj institutions, reorientation and 
participation of all the village-level programmes 
under thechargeof the PanchayatRaj institutions, 
and helping the co-operatives to come up in the 
organisation and support of local economic acti- 
vities, for example, are some of the steps which 
the Government must earnestly initiate. A 
genuine push towards decentralistion and peo- 
ple's participation has become necessary. 

The Planning Process 

24. Planning and market mechanism should be 
so dovetailed that on@ is complementary to the 
other. Market, mechanism must serve as an 
"efficiency promoting device", while planning 
will be the larger guiding force, keeping the long . 
term social goals in the perspective. 

25. Planning in so far as it relates to the public 
sector has to be detailed, setting forth not only the 
objectives but also examining the alternatives and 
identifying specific projects in the various sec- 
tors. Besides, the Plan of the Centre will have to 
be appropriately linked with the State Plans a s  
both the Centre and the States have responsibi- 
lities in almost all areas. All this is analogous to 
corporate planning. For the rest of the system, 
however, the Plan will be indicative outlining the 
broad directions in which the economy should be 
growing. The Plan will, therefore, consist of (a) 
providing a vision of the future, (b) constructing 
economy, (c) evolving a system of information 
pooling and dissemination, (d) identifying areas 
of development where the country needs to build 
up strengths, (e) evolving appropriate policy 
measures to achieve the desired goals and (0 
ensuring a degree of consensus in the system 
through meaningful dialogue with 'social part- 
ners' of the Government, namely, the farmers, the 
trade unions, the business group, etc. In a more 
deregulated environment, policy formulation arrd 
coordination will assume greater importance. 

26. As a corollary to this, the role of Planning 
Commission needs to be redefined. It has to play 
an integrative role in developing a holistic 
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approach to the policy formulation in critical and 
inter-sectoral areas of human and economic 
development. In the social sector, schemes have 
to be subjected to coordinated policy formulation. 
The existing multiplicity of agencies is not only 
wasteful but also counter-productive because of 
the long repetitive procedures and the diffusion 
ofauthority involved. An integrated approach can 
lead to better results at much lower costs. 

Development Perspective 

27. Some of the major concerns to be taken care 
of by the pattern and the pace of growth in the 
long run are: 

(i) Need for expanding employment in the face 
of ever-diminishing elasticity of employment to 
output growth, particularly in the processing and 
manufacturing activities; 

(ii) Need for maintaining "food security"; 
(iii) Ensuring that the vast differential bclween 

average agricultural incomes (and productivity) 
and non-agricultural incomes (and productivity) 
narrows down; 

(iv) Need for meeting the social needs and 
minimum requirements of the population within 
the ambits of a prudent fiscal system; 

(v) Arealisation that in the past mere investment 
in quantitative terms did not necessarily mean the 
economic; and social benefits trickling down to 
the poor basses leading to visible improvements 
in terms of standard of living and income for 
which social measures are necessary. 

28. An important imperative of growth in the 
face of basic resource constraints is that the best 
of the technology is used in every economic 
activity and more particularly in those activities 
which are related 10 the processing of basic raw 
materials, manufacture and conversion of fuel 
into energy. This is cost-saving and also 
resource-saving in the ultimate analysis. How- 
ever, the technology mostly comes embodied in 
machines, i.e., capital equipment and makes the 
production processes capital-intensive as  well as 
labour-replacing. The process which economises 
most on the use of energy, avoids wastages of raw 
materialsand reduces the timespan of processing, 

also tends to involve more automation and thus 
saves on labour use. The higher the pace of 
growth we desire, the more advanced is the 
technology we need to adopt, and consequently 
the lower is the elasticity of labour absorption to 
growth. This trend has been observed in' the 
development history of most of the countries. 
Recent experience of trends in labour absorption 
in manufacturing in India also conforms to this. 
In the perspective of the next 15 years or so, 
population will still be rising at a significant rate 
and there will be substantial additions to the 
labour force. While the per capita income and 
productivity will definitely increase, i t  does not 
follow as a matter of course that all those seeking 
jobs will get jobs. Special care will have to be 
taken and policies devised for making jobs 
available to all, which is a national goal. This 
would be possible by broadly following two 
strategies in the long run. 

29. The first strategy is related to using the 
foreign trade, i.e., imports and exports for bal- 
ancing the internal production and demands in 
such a way that we tilt our structure of production 
more in favour of employment intensive indus- 
tries and exchange its products with the imported 
products which are less employment intensive. 

30. The second strategy would b e  to facilitate 
and encourage the creation of services which are 
productivity-raising for the economic system as 
a whole. Transport, trade, and a variety of 
professional services are examples of such ser- 
vices. Services by their very nature are more 
labour absorbing. This has been the historical 
experience of many countries. 

3 1. The development of under developed agri- 
culture in large parts of the country will create 
demand for addi tional labour during the period in 
which agriculture gets transformed from a less 
developed to a highly developed stage. 
Depending on the intensity of our efforts and 
investments, this transformation may take any- 
where around 10 years. And hence, during this 
period agriculture does offer additional 
opportunities for labour absorption a s  industry 
has shown in recent periods. In fact, 'at present 
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the agriculture in North-Wcst Intiia is alrcady 
showing such tcndencics. 

32. Maintaining food security and rclalive 
self-sufficiency in food production is a suatcgi- 
cally desirable long-tcrm goal for thc country. A 
reasonable degree of food self-sufficiency or 
supply of "wage goods" is scen to have a very 
positive influence on stability and growth even in 
our limited experience of dcvelopmcnt. It may 
be largely due to the factor of relativc food 
self-sufficiency, among oh.ers, that India 
achieved a higher rate of growth and bcttcr 
economic stability and resilience during thc 
Eighties. This was the only dccadc as a whole 
when we felt somewhat comfortablc on the food 
front. Hence, it seems appropriate that food 
self-sufficiency remains an imporlant clcrnent of 
the strategy of development cvcn in thc pcr- 
spective of a period of next fiftccn ycars or so. 

33. Food security implies not only sufficient 
supplies but also supplies at priccs affordable by 
the poorer sections of the socicty. Appropriate 
institutional mechanisms, such as a public dis- 
tribution system, sharply focusscd on thc poorcr 
sections shouId be put in place lo protect the poor 
trom the rise in food prices. Howcvcr, this task 
would be renderqd difficult if food priccs in 
general rise very sharply. 

34. A moderate increase in food priccs consis- 
tent with remunerative returns to the farmers 
should be the desired objective. In ordcr to enable 
farmers to earn higher incomes acombination of 
processing and qusiness activity with the farming 
activity is necessary. In other words, farming 
must be encouraged to grow into "agri-business". 
In order to bring thisabout, efforts will be requircd 
in building the infrastructure and creating con- 
ditions for the growth of agri-business. Innova- 
tive organisational methods and forms in which 
large number of small farmers could come 
together to take advantage of the economies of 
scale which are important for agro-processing and 
agri-business are needed. This direction has to be 
kept clearly in view while evolving the pattern of 
long term growth, TheEighth Plw will take some 
major steps in this direction. 

35. Our areas of suength which can be devel- 
oped further arc: 

(i) Ability topcrfcct production techniques if an 
adcquatc scale of demand (offtake) is assured 
(c.g., power equipment and the conventional 
machine tools and bulk commodities such as 
sugar and cement). 

(ii) A stock of skilled manpower that can sustain 
a high growh in manufacluringandin theservices 
sectors; 

(iii) A reserve of unexploited natural resources 
in hydcl power, natural gas, atomic minerals; 

(iv) An expanding consumer market for goods 
and services which can afford scale advantages 
in consumer durables, telecommunication, 
transport and certain commercial services; 

(v) Existence of a base of a diversified modem 
infrastructure, like clcctricity, transport, repair 
services, communication, educadon, banking and 
a varicty of professional and technical services. 
This basc can gain strength and grow, given the 
right type of environment; 

(vi) A well developed capital market from 
which massive resources can be raised on the 
strength of attractive projects. 

36. These advantages can be used in manufac- 
turing the bulk commodities such as sugar, 
ccmcnt and pctrochcmicals duly supported by 
import of technology (and capital). These 
advantages can also be used to integrate better 
with the more open developing economies (Far 
East and Latin America) and expand the output 
of simpler ancillary equipment and components 
for the capital goods and consumer durables 
supplied by them 10 the Japanese, American and 
European markets. We could establish linkages 
with the leading marketing chainsforclothingand 
olhcr consumcr items and manufacture according 
to the designs specified by them. We can also 
plan for economic benefits from the availability 
of skillcd manpower in "information technology" 
and "computer software" by organising the 
availability and utilisation of such manpower 
more effectively. 

37. Since resources are limited, we should avoid 
channelising our resources to the activities where 
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the nation cannot in the long run have a corn- a reasonablc scale of cconomic benetits. Insti- 
parative advantage. Examples of arcas that we tutional rclorm has to be brought about in tech- 
can progressively vacate and utilisc the impor& nology dcvclopment. A v ~ i c l y  of institutional 

are ship building, atomic power q u i p -  set-ups (modcls) have bccn tried in the past. The 

technology intensive cornPo- S U C C C S S ~ U ~  oncs need to bc emulated. The role of 

nents, i.e., chips and metallurgical industrics thc public scctor in technology development 

except in the context of specific markcls abroad. should bc confined LO areas of high strategic 
significance on considerations of national and 38. In building strengths in arcas in which wc long-tcrm cconomic security. 

have wc need Pay 39. *dcntificalion of arcas in which we have 
- particular attention to technology. Thc long tcrm co,nparativc and channelling the 

objective is to evolve a technology mix in pro- rcsourccs Lo are an integral part of 
duction which conforms to our rcsourccs and planning.  hi^ is an ongoing process. positive 
needs. The experience in Lhc past shows that cfli>rls will, however, be needed to convert 
wherever our thrust was purposive with clcar polcntial arcas of strength into reality. In an 
perspective of economic options and goals, wc increasingly deregulated environment, while 
achieved results. Notablc succcsscs havc bccn in individual cconomic agents will make their own 
agriculture and to an extcnr in thc applicalion of dccisions where to expand, it should be possible 
medical research. In these areas, wc sct about ~ h c  through a mix of policies to steer the economy 
task with the establishment of puwse-oricn~cd along desired direction. This, indeed, is the 
research network and institutions, put in ncccs- po~itiverole of planning. 
sary investments with a certain degree of libcr- 
alism in imports of essential equipment, ctc. Macro-Dimensions 

The research done in the laboralorics was in 
accordance with our needs which could be suc- 40. Macro-economic and sectoral implications 

of alternative rates of growth in the Eighth Five cessfully translated into economic bcncfits. Year Plan were considered by the National 
Similar approach is required in the fields of Devclopmcnt council (NDC). The N D ~  
indus@Y and energy- These areas did not bcncfit approved, in December 1991, a growfi mget of 
to the same extent from research in thc sincc 5.6 per cent per annum for GDP. More detailed 
technological excellence was, in general, pursued exercises and availability of further infomation 
in isolation from the economic nceds. The result since then indicate that this growth i s  feasible. 
was that scarce resources got tied up for a longer . Some of the macro implications of the target rate 
perioddue to the gap between rescarch cfforland of growth are set out in Table 1. 

GDP ICOR Average Rate of Cumnt Account Average Rate of 
Growth Rate Domestic Savings Deficit Investment 

(% per annum) (Per cent of GDP at market mice) 

lCOR - Incremental Capital Output Ratio 
GDP - Gross Domestic Product 
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41. The macro-economic aggregates and scven years. The current account deficit as a -- - 
macro-parameters for the Eighth Plan are pres- prol>ortion of CDP is projected to decline. This 
ented in Table 2 and 3. It will be seen thai an will have a more favourable on foreign improvement in the rate of saving is expected. 
The marginalrate ofsavings over [he ~ i ~ h h  plan debt accumulation and debt service ratio. The 
would be23.7 per cent. ~nkstmcnt ratekould be Eighlh Plan is expected to bring about a signifi- 
only marginally higher than the average of the last cant improvement in export performance. 

TARLE-2 : MACHO AGGREGAI.ES FOR TIIB ElGHTH PUN 
(1992-97) 

(Rs Crore at 1991 -92 prices) 

Item 1991 -92 1996-97 Total 
Orget) 8th Plan 

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

1. GDP at Factor Cost 5,19.716 6,82,473 30,69,138 
2. GDP at Market Prices 5,82,356 7,64.730 34,39,053 
3. Gross Domestic Savings 1,25.789 1,65,182 7,42,835 
4. Private Consumption 3,89,211 5,04,000 22,66530 
5. Gross Domestic Capital Formation 1,40,348 1,72,295 7,97,698 
6. Foreign Savings @ 14,559 7,113 54,863 
7. Export of Goods ** 44,292 83,869 3,34153 
8. Export of Goods and Non-Factor Services** 55.762 1,02,366 40,734 
9. Imports of Goods** 62,345 93,314 3,99,650 

10. Imports of Goods and Non-Factor Services** 72,848 1 ,I 2,797 4,77,I28 

Note: Foreign trade figures for 1991 -92 are estimated as normalised base for projections during the Eighth Plan. 
@ The abnormally low imports in 199 1-92 co pared to 1990-91 resulted m lowcr foreign savings than the nonnal 

base which is shown here. ~reliminary ~ ~ G t a i n d i c a t e s  foreign saviogzof Rs 9,000Cr. butthenational accounts 
data is not yet available for the year. 

** Exports and Imports projections for 1991-92 are the normalised projections, since the actuals are expected to be 
exceptionally low in this year. 

TABLE-3 : MACRO PARAMETERS FOR Tt1E EIGI ITH PLAN (1992-97) 

RateslRatios Seventh Plan Seven years Eighth Plan 
(1985-90) including seventh (1992-97) 

plan 
(1 985-92) 

1. Rate of growth in GDP (% per annum) 5.8 5.3 5.6 
2. Domestic Sav&gs (% of GDP) 20.4 20.7 21.6 
3. Investment (% of GDP) 22.7 23.0 23.2 
4. Current Account Defitit (% of GDP) @@ 2.4 2.4 1.6 
5. ICOR 3.9 4.3 4.1 
6. Growth Kate in: Exports of Goods (% pr annu~n) # 8.1 '8.5 13.6 

Imports of Goods (% per annum) 10.0 '7.5 8.4 

@@ In the Seventh Plan, the interest paid on NRI deposits was not included as part of Current Account Deficit (CAD) 
sinceRBI released t h e m  capital inflow data after accounting for theinterest paid. TheCAD projection for Ei hth 
plan inchrdcs the interest paid on NRI deposits, as an hem of non factor services. Cumnt ~scount  ~ef ic i t  anithe 
rare of domestic savin do not exactly add up to rate of investmalt in this table because of rounding of erron. 

# lhis is estimated on $e basis of National Accounts Statistics for five years of the Seventh Plan period. As per 
D.G.C.1 & S. quantum index, the estimates are 7.6% for Man period and 11.6% during the last four years of the 
Seventh Plan. 

* These represents only s ix  years average since the year 1991 -92 has been an abnormal year in respect of foreign 
trade. 
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42. An outlay of RS 4,34,100 crore is planned to 45.2 per cent of the total domestic investment, 
for public sector. This will have an investment allowing for a much larger space for the private 
conrponent of Rs 3,61,000 crore ang a current sector than has hitherto been given. The sectoral 
outlay component of Rs 73,100 crore. pattern of investment and its financing in the 

The public sector investment, then, will amount Eighth Plan is presented in Table 4. 

TABLE4 : SECTOKALPAT~ERN OI..INVFSTMEN'I'AND m FINANCINO 
IN m e  I:IOIWII ~1.~~(1992-97) 

(Rs Crore at 1991-92 Prices) 

Sector Sources of financing h e  Investment 

Own Transfer from Iicst of the Investment Current Aggregate 
Saving llouschold world Outlay Outlay 

Scctor's 
Savings 

(1 1 (2) (3) (4) (5) (6) (7') 
1 Public Sector 68,900 2,58,400 33,700 3,61,000 73,100 4,34,100 
2 Private Corporate Sector 68,930 58,770 21,300 1,49,000 
3 Household Sector 6,05,170 -3,17,170 -2,88,000 

7,43,000 55,000 7,98,000 

43. The distribution of public sector Plan outlay 
of Rs 4,34,100 crore between thc States and the 
Centre is arrived at .on the following consider- 
ations: 

i) A careful evaluation of the resource position 
of the Centre and the States and the need to 
maintain a certain degree of fiscal discipline; 

ii) The need to improve the share of States in 

the public sector plan since important sectors like 
agriculture, (irrigation), health, education and 
olher programmes contributing to human devel- 
opment are mainly theresponsibility of the States. 

iii) Therequirementof investment in thecentral 
Plan for the development of basic infrastructure 
for sustaining long-term growth, such as petro- 
leum,coal, railways and telecommunications,etc. 

TABLES : SHAKES OF CENTRE AND STATES IN PUBLIC SECTOR PLAN OUTLAY 
(Rs Crore) 

Item Annual Plan Annual Plan Eighth Plan 
1991-92 (1 992-93) At 1991-92 prices 

(At current prices) (At current prices) 

1. Central Deptts. 
1.1 Outlay 42,969 48,407 2,47.865 
1.2 Budgetary Support 19,015 1 8,50 1 1,03.725 
1.3 IEBR 23,954 29,906 1,44,140 

States & UTs 
Outlay 28,110 32,29 1 1,86.235 

2. Union Territories 
2.1 Outlay 1,282 1,29 1 6,250 
2.2 Budgetary Support 1,282 1,291 6,250 
3. States 
3.1 Ouday(1) 26,828 30,000 1,79,985 
3.2 Central Assistance 13,428 14,820 78,500 
3.3 States own Resources 13,400 15,180 1,01,485 

Total Plan outlay 7 1 ,M9 76,698 4,34.100 
(1.1 + 2.1 + 3.1) 

(1) Includes wtky for Area programmes 
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Consistent wlth the expected resource position, 
the size of the States' Plans is projected at Rs 
1,79,985 croreand thecentral Plan atRs 2,54,115 
crore (including Rs 6,250 crore for the UTs). 
These are shown in Table 5. The share of the 
States in the public sector Plan which has been 
declining through the Fifth, Sixth and the Seventh 
Plan, is sought to be raised from realised level of 
39 per cent in the Seventh Plan to 41.5 per cent 
in the Eighth Plan. The States will be rcquired to 
improve their resources, curb expenditure and 
improve and realise a positive contribulion to the 
resources from their enterprises particularly in the 
electricity and transport sectors. 

Savings & Plan Finance 

4kThe rate of savings is projected at an average 
of 21.6 per cent of GDP during the Plan period. 
The realised average rate of savings was 19.7 per 
cent of GDP during the Sixth Plan and 20.4 per 
cent during the Seventh Plan. The slow pace of 
increase in domestic savings during the eighties 
as compared to the rate of improvement in savings 
in the earlier decades is accounted for by two 
factors.  hil lei he savingsof the household sector 
has shown a smaller rise than in the previous 
decades partly influenced by the larger avail- 
ability of consumer goods, both durable and non 
durable, the savingsof the government sector has 
a sharp deterioration. The rates of savings during 
the Sixth and the Seventh Plans and the projected 
rates of savings for the Eighth Plan are shown in 
Table 6. 

TABLE-6 : RATES 01; SAVINGS 
(As percentage of GDPmp) 

(At Current Prices) Projected (At 199 1-92 Prices) 
-- 

Item Sixth Plan Seventh Man Avcrape of 7 1991-92 Eighth Plan 
years 1985-86 (199 1-97) 
to 1991-92' 

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

1. Public Sector (1.1 + 1.2) 3.69 2.33 2.00 1.44 2.00 
1.1 Govt Sector 1.10 -1.36 -1.74 -2.37 -1.11 
1.2 Public Enterprises 2.59 3.69 3.74 3.81 3.11 
2. Private Corporate Sector 1.63 2.04 2.15 2.39 2.00 
3. Household Sector 14.33 16.00 16.60 17.77 17.60 
4. Gross Domestic Savings (1 + 2 + 3) 19.65 20.37 20.75 21.60 21.60 

Notes: (*) Based on data from Quick Estimates for 1990-91 and projections for 1991 -92. 
Abbreviation: GDPmp =Gross Domesdc Product at market prices. 

45. The public sector Plan relies heavily on a 
larger availability of internal resources of the 
enterprises. Many of the public enterprises, such 
as the financial enterprises, airlines and the con- 
sultancy organisations have large surpluses 
available from their operations. These will be 
channelised to other enterprises whose capital 
expenditure requires extra budgetary resources 
over and above their own internal resources. This 
will be done either through the budget or through 
the capital market or by transfers among enter- 
prises within the administrative control of the 
same Department. 

46. The Eighth Plan emphasises that the State 
public sector enterprises would, in reversion of 
their negative contribution, generate Rs 4,000 

crore by means of imparting operational effi- 
ciency and by appropriate pricing of the products 
of utilities like electricity, transport services, etc. 

47. The ability of the economy to mobilise 
resources from abroad on affordable terms was 
put to severe test in recent years. The current 
account deficit rose to 2.4 per cent of GDP during 
the Seventh Plan as against the targetted 1.6 per 
cent. The economy tended to rely, beyond its 
means,on externalcapital. Increase in the imports 
from hard currency areas and diversion of sub- 
stantial part of our exports to rupee payment areas 
increased our external debt of hard currency 
foreign exchange. The decline in soft aid for 
infrastructure development made us borrow in the 
external commercial market at high costs. While 
resort to exceptional financing from donors could 
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salvage the situation to an extent, it is imperative 
that during the Eighth Plan thc dcpendcnce on 
inflow ofexternalcapital (foreign savings) should 
be reduced. The current account deficit is proj- 
ectedat Rs 55,00Ocrore, i.e., 1.6pcr cent of GDP. 
If the growth of the economy is not to bc starved 
of the required raw-materials, capital goods and 
technology, adequate imporis will havc to be 
provided for. Therefore, in containing thc currcnt 
account deficit to a low level, exports will have 
toassume adominant role. Exports arc, therefore, 
projected to grow at 13.6 per cent per annunl in 
real terms during the Eighth Plan period. 

Sectoral Pattern of Growth & Invesrment 

48. Given the overall growth target of the 

economy during the Eighth Plan, the sectoral 
pattern of output and the related growth rates are 
obtaincd through the consistency model which 
starts with the final demand and fully takes into 
account the inter-sectoral linkages via inputs and 
output. The main components of the final demand 
are private final consumption, the government 
final consumption, exports, import and capital 
formation. While consumption and exports are 
exogenously determined, imports and capital 
formation are endogenous to the model. Eachone 
of these components is worked out through a 
sub-model which takes into account the dominant 
parameters obtained from analysis of past data. 
The resultant pattern of growth, both in terms of 
gross value added and in terms of value of gross 
output, is described in Table 7. 

 TABLE^ : SECTORAL GROWTH RATES OF GROSS VAI.UB ADDED A'TI;AcTOR COST(GVA) AND VALUE OFGROSS OUTPUT 

Projected Growth Rare Sectoral share in GDP 
------- 

Sector Trend Growth Rate of 92-93 to 96-97 
G.V.A. 81 -82 to 90-9 r @er cent per amurn) Value of 1991 -92 1996-97 

(10 years) G.V.A. Gross Output (per cent) (per cent) 

(1) (2) (3) (4) (5) (6) ... 
1. Agriculture 3.77 3.02 4.05 27.66 24.45 

" 2. Mining & Quarrying 6.78 8.08 9.1 1 2.04 2.30 
3. Manufacturing 7.19 7.46 8.16 21.50 23.46 
4. Electricity 9.00 8.18 8.39 2.40 2.71 
5. Construction 3.63 4.74 5.36 5.13 4.92 
6. Transport 7.34 6.45 7.77 5.93 6.18 
7. Communication 6.22 6.04 6.85 1.17 1.19 
8. Services 6.50 5.99 6.60 34.16 34.79 

9. Total 5.59 5.60 6.74 100.00 100.00 

49. Sectoral distribution of investrncnt in the requirements for sustaining the growth in output 
Eighth Five Year Plan has been derived from the in the post-Plan period. A significant shift in 
Patem of sectoral ourput. Gross investment investment is proposed in favour of agriculture 
during the Eighth Plan dis@ibuted according 10 and allied sectors. Investment in agriculture had 
broad sectors of economic activity is presented in b, declining over years, while the need for 
Table 8. Agriculture, irrigation and allied sectors agricultural gmwth is all the more formaintnining 
willaccount for 18.65 percent of totd investment. 
Mining and Manufacturing will get 28.57 pcr food security as  well as for generating employ- 
cent; Electricity, Trhnspofi and Comlnunicelion mCnt. This Plan intends, therefore, to tilt the 
will take 26.54 per cent of the total; and the alhat ion in favour of agriculture, Attempt has 
remaining investment will be in the construclion oecn made to maintain the relative share of 
and services sectors. The sectoral investment in infrastructure sector in order to strengthen the 
the f ive year period (1992-97) includes the foundations for growth in future. 
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' r ~ ~ l . l i - 8 :  SECI'OKAI, INVES'IUENT DURING TIIC EIGIITH PM 
(1992-93 TO 1996-97) 

(Rs Crore at 1991 -92 prices) 

Share of Sectorill Distribution 
I'ublic Scctor 

Sector I'uhlic I'riva~c 'I'otal I I 61h Plan 71h Plan 8th Plan 
I~lvest~ilcnt 

by Scctors (%) 

(1) (2) (3) (4) (5) (6) (7) 8 
1.  Agriculture 52,(X)0 96,800 1.48,800 34.95 15.24 1 1.23 18.65 
2. Mining & Quanying 28.500 1 1.100 39.600 71.97 6.06 6.70 4.96 
3. Manufacturing 47,100 1,41.300 1 ,88,400 25.00 23.60 26.00 23.61 
4. Electricity 92,(X)O 10.120 1,02.120 90.00 12.07 13.65 12.80 
5. Construct~on 3,3(X) 17,240 20,540 16.07 2.73 1.86 2.57 
6. Transport 40,200 38.71 0 873 10 . 55.97 9.42 9.93 1 l .M 
7. Communication 25,000 1,000 26.0()0 96.15 1.50 2.03 3.26 
8. Services 63,900 1.20.730 1,84,630 34.61 29.38 28.60 23.13 

9. Total 3,61,000 4,37,(X)0 7.98,000 45.24 100.00 100.00 100.00 

Note: Sixth and Sevcnth Plan figures arc calculated at 1980-81 priccs. 

50. Distribution of investment between public 
and private sectors at the sccloral levcl is bascd 
on tile proposed reorientation in the relative rolcs 
of the private and public scctor objectives. Thc 
broad industrial groups whcrc privatc scctor is 
expected to have a much largcr sharc than hithcrto 
are electricity, communication, mining and 
quarrying particularly oil and coal, large indus- 
tries in manufacturing sector (pctro-chemicals, 
metals, fertilisers and heavy capital goods) and 
the organised segment of commercial services. 

51. The distribution of public scclor outlay 
between Centre and Statcs is dctcrmincd by the 
respective resource generation capabili tics, on the 
one hand, and the distribution of lhc dcvclop- 
mental responsibilities betwecn thc Ccntrc and 
the States, on the other. As already mcntioncd, 
the States' Own resources (Rs 1.10,485 crore) 
will be augmented by making available Ccntral 
assistance for their Plan at a Icvcl of Rs 78,500 
crore. In some of the dcvelopmcnt heads and 
programmes, such as, family welfarc, eradication 
of disease/epidemics, reduction of illiteracy, 
.poverty alleviation, etc., the Ccnkally sponsored 
schemes may continue. However, thc numbcr of 
suchschemes will have to be kept tothe minimum 
most essential. In some sectors such as power, 
roadsfiighways, large industries, village and 
small industries and science and technology, the 
investments made through the Central Plan over 
the past 10 to 15 years have been significant, 
giving adequate leverage to the Centre for 

influencing thc outcome in these sectors. Further 
expansion of the Centre's role. will be at the 
expenseof thc initiatives expected from the States 
and local authorities. 

52. Thc Ccntral Sector bears a residual 
responsibility for the Plan objectives to the extent 
that these could not be realised through the State 
Plans or through private sector initiatives. A s  the 
same time it needs to be admitted that the tradi- 
tional accounting and supervision mechanisms 
forkccping watch on public sector spending have 
not bccn fully effective. A more purposive 
idcnlification of beneficiaries and focussed tar- 
gcuing in rcspcct of public sector expenditure is 
essential if thc Govcmment has to perform its role 
in thc facc of severe resource shortages. Pro- 
grammcs necd to be evaluated by organisations 
other rhnn those which administered them. 
Program~ne Evaluation Organisation in the 
Planning Commission, National Sample Survey 
Organisation and well reputed research institu- 
tions will have to be constantly involved with the 
task of evaluation of programmes and 
performance. 

53. Employment implications of growth are 
presented in Table 9. With thep&qdpattem of 
investment and production, the employment 
potential will grow at about 2.6 per cent per 
annum. In absolute terms. i t implies generation of 
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about 8 million jobs per annum during the f'ust 
couple of years of the Eighth Plan, and about 9 
million jobs per year during the laltcr years, and 
more than 10 million jobs per ycar in the post- 
Eighth Plan period. These employment projec- 
tions are based on projected employment 
elasticities, which, in turn are based on plans to 
increase agricultural intensity and agricultural 

productivity,particularly in the eastern regionand 
the dry belts. The pattern of industrialisation and 
choice of technique, wherever possible without 
sacrificing productivity, have to be such as to 
increase the possibility of labour absorption in 
manufacturing and other sectors. Services will 
also have to play a major role in generating 
employment. 

T A B L & ~  : SECTORAL V ~ l . u f i  ADDEI) AND EMPWYMBN'C.GROWJII D ~ W G  EIGIiTI-I PLAN (1992-97) 

Employment Elasticity Employment 
Growth 

Sector Scctoral Achieved Achieved I983 Target for 8th Using Elastic- 
Growth 1977-78 to to 1987-88 plan ity as in (6) 

1983 

(1) (2) (3) (4) (5) (6) (7) 
' 1. Agriculture 3.02 0.49 0.36 0.50 1.53 
2. Mining and Quarrying 8.08 0.67 0.85 0.85 6.87 
3. Manufacturing 7.46 0.68 0.26 0.50 3.73 
4. . Construction 4.74 1 .00 1 .00 1 .OO 4.74 
5. Electricity 8.18 0.74 0.48 0.50 4.09 
6. Transport & Communication 6.39 0.92 0.35 0.60 3.83 
7. Other Services 5.99 0.99 0.42 0.70 4.19 

Total 5.60 0.58 0.31 0.47 2.61 

Balance of Paymenrs key BOP indicators for the period 1980-92 
and the prcjections for the Eighth Plan 

54. Table 10 shows the evaluation of (1992-97). 

TABLE-10 : KBY ~IDICATORS OF INDIA'S I~ALANcE OF 
PAYMENTS (AS PER CENT 0FO.D.P.) 

YearlPeriod Exports Imports Trade Net Current Account 
Balance Invisibles Deficit 

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

Average (I 980-85) 5.00 8.33 (-)3.33 1.90 (-)I -43 
Average (1985-90) 5.21 8.33 (-)3.13 0.75 (-)2.38 
Eighth Plan (1992-97) (Projections) 9.60 11.62 (-)2.02 0.42 (-)1.60 

55. The significant changes in the industry and 
trade policies and exchange rate adjustments 
made during the year 1991-92, will have their 
implications on the functioning of Indian econ- 
omy and the BOP situation during the Eighth Five 
Year Plan. It  is imperative that during the Eighth 
Plan, steps are taken to correct the fundamental 
weaknesses in India's external situation so lhat 
the external imbalance does not cause scrious 
disruption to the economy. It is, therefore, ncc- 
essary to plan for a drastically rcduced inflow of 

resources from outside. It is assumed that foreign 
savings would be 1.6 per cent of GDP in the 
Eighth Plan. This is a level of deficit that can be  
sustained by normal capital flows. This also 
implics high expectations about growth in 
exports. In absolute terms the foreign savings 
requirements are projected at Rs 55,000 crore. 
The projecied balance of payments position 
during thc Eighth Plan is given in Table 1 1. Steps 
will have to be taken to realise a healthier pattern 
of financing this order of current account deficit. 
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TABLE-11 : BALANCE OFPAYMENTS POSITION DURING 
TIlE E1~117'11 FIVE YEAR P~~~( l992-97)  

(Rs Crore) 

Item 199 1 -92 1996-97 Total 8th Plan 
(1 (2) (3) (4) 

Expons 44,292 83,869 3,30,153 
Imoons* 62.345 93.314 3.99.650 
 ride Balance 
Invisibles* 
Total* . .  - .. . .. . 
* These are normalised projections for thc base ycsr. Actuals during 1991-92 are expected to be lower than these. 

56. The manner of financing of thc currcnt 
account deficit during the Seventh Plan was such 
that 29 per cent of the financing need was met by 
way of external assistance from mullilatcral and 
bilateral donors, 24 per cent by way ofcomrner- 
cia1 borrowings,23 per cent through non-rcsidcnt 
deposits under Foreign Currency Non-Rcsidcnt 
Accounts Scheme (F.C.N.R.A.) and Non- 
Resident External Rupee Account Schcmc 
(NR(E)R.A.),about 13 per cent from othcrcapital 
transactions and the remaining by the draw down 
of reserves. 

TABLE-12 : FlliANCINC- THE CURRENT ACCOUNT DEI:ICP~ 

Item 

1. Current Account Deficit 
including Errors and Omissions 
FINANCED BY 

2. External Assistance 
3. Commercial Borrowings 
4. Non-Residents Deposits 
5. Other Capital 
6. Use of Reserves 

Scventh Eighlh 
Plan I'lan 

(Ks Crorc) (Rs Crore) 
atcurrent at1991-92 

prices prices 

38,866 55,000 

@ Net of repayments to 1MF and othe s 
Note: n e  CAD at 1991-92 US 4 will 6e 22 billion. 

The Policy Framework 

57. Development experience, both in our own 
country and outside, shows that a set of well 
coordinated macroeconomic policics is of utmost 
importance for achicving rapid growth with rea- 
sonable price stability and sustainable balance of 
payments. In gckral, the foHowing 
macroeconomic policics nccd carcful considcr- 
ation during the Eighth Plan pcriod: 
a) The policy regime governing tratfc, tcchnol- 

ogy and Vansbordcr capital Ilows; 

b) Indusuial deregulation and administered price 
policy; 

c) Financial sector reforms, and 
d)The stance of demand management as 

rcllected in monetary and fiscal policies. 

58. Recently, the Government has initiated 
significant policy changes in these areas of eco- 
nomic policy. However, the process of reforms 
initiatedreccntly represents only a beginning. We 
have to carry it further if w e  want to reap the full 
benefits of these reforms. Therefore, sustaining 
the pace of economic reforms will be the major 
challenge duiing the Eighth Plan period. 

59. During the Eighth Plan period, further trade 
policy recorms are needed to becarried out so that 
the economy is bettcr integrated with the rest of 
the world. The key objectives of these reforms 
should be two-fold: (i) a Eurther pruning of the 
"negative" lists of imports and exports, and (ii) a 
gradual reduction in both the level and dispersion 
of tariff rates. These trade policy reforms need to 
be accompanied by further delicensing of indus- 
tries, a more rational policy towards unviable 
industrial units and a gradual decontrol of 
administered prices of industrial products. 

60. A vi'orant and competitive financid system 
is necessary to support the proposed trade and 
industrial policy reforms. Over the years, the 
Indian banking in the financial system has made 
impressive progress in extending its geographical 
support and furrctional reach. Despite this com- 
mendable progress there has been a steady erosion 
in the operational efficiency of the financial 
systcm. Key policy initiatives that are required 
for restoring the operational efficiency of finan- 
cial sector are a gradual reduction in statutory 
liquidity requirements an banks, streamlining and 
bctler targeting of thc priority sector lending by 
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banks,. simplification and liberalisalion of the 
administered interest rate structure, restoration of 
financial autonomy of banks and development 
financial institutions and enforcement of stricter 
prudential norms and guidelines on the financial 
sector. 

61. Over the medium term, these structural 
policy initiatives would ensure an efficient usc of 
resources and hence help augment aggrcgale side. 
However, if aggregate demand conlinuously 
outstrips aggregate supply, it would bc difficult 
to maintain a reasonable degrec of pricc stability 
and a sustainable balance of payments. Thcre- 
fore, these structural policy reforms will have to 

be accompanied by a thee-pronged fiscal and 
monelary policy package aimed at, i) providing a 
better balance between aggregate demand and 
supply, ii) minimising the distortionary effects of 
the tax systcm and, (iii) forcing public enterprises 
to minimise costs and maximise efficiency. 

62. Putting the fiscal house in order i s  a nec- 
essary prerequisite to obtain a better balance 
bctwcen aggregate demand and supply. Efforts 
have alrcady bcen initiated on this by the Central 
Govcrnmcnt in its last two budgets. Theseshould 
be supported by similar efforts by the State 
Governments. 



BOOK REVIEWS 

D'Souza, Shalini and Arundhuti Roy Choudhury, 
- Documenting Communal Violence: Its Lim- 
itations and Potentialities, Indian Social Insti- 
tute, New Delhi, 1994, Pp. 80. 

Communication is regarded as the symbol and 
essence of life. It possesses the same diversity as 
life itself; it springs from an object or an event 
and even when the source of communication is 
the same, it is communicated in a broad spectrum 
of expressions by the communicator. Does 
someone, who receives the communication, 
receive exactly the same as communicated? 
Moreover, will other communicators verbalize 
that event in exactly the same words, manner, 
style, etc.? 

An attempt has been made in this slender 
monograph to demonstrate how in the course of 
documenting or reporting an event, something 
more than factual account is transmitted in the 
communication. The process of interpretation, a 
selection process emphasising one experience 
over others, sets into action, mostly without the 
reporter's positive cognizance. It assigns a dis- 
tinct import to the depiction when the event is 
reconstructed by him. It is his representation, his 
conception of the event, definitely reflecting his 
identity, his own standpoint, his perspective, 
including his bias. This import, thus naturally 
depends on his own perception of the event. But 
for a few exceptions, there is hardly anything that 
may be called pure, objective chronicles con- 
veying data or information. Reports documenting 
episodes thus invariably signal certain messages. 
Furthermore, what ultimately reaches the reader, 
when he reads the report, is yet another form of 
subjective discourse, linked with the reader's 
comprehension.Reading a report may in this wdy 
convey a multitude of meanings for diverse 
readers, depending upon their own outlook, 
consciousness or standpoint. This understanding 
or knowledge that they acquire ultimately 
prompti them to action. What is written and what 
happens in a society are intimately related (p. 6). 
Narration of an event conveys meaning and this 
meaning olten becomes the basis for subsequent 
events aligned with the first. It is generally 
intended for aparticular response from its readers. 
That is why the pen is always considered mightier 
than the sword and every country has laws that 
place reasonable restrictions on the freedom of 

speech and expression. 
The narrations analyzed by the authors in this 

monograph are reports about the Hindu-Muslim 
communal riots in East Delhi in 1992. The riots 
were the aftermath of the demolition of the Babri 
Masjid. The social activists, the media and the 
riot-affected people were the reporters who 
articulated the incidents in the riots for the 
authors. .?'he variations in perceptions of these 
reporters'are delineated and certain fundamental 
issues are raised in the light of such anomaly. The 
discussions are thematic rather than exhaustive 
and the authors have announced their having 
already undertaken a more detailed study 'Media 
and Communalism'. One surely looks forward to 
its conclusion. 

Every sane Indian is concerned today about the 
frequency and extent of communal riots in urban 
areas and the new and increasingly homfying 
forms the violence is assuming. The authors too, 
out of similar anxiety, seek to locate the roots of 
the problem by undertaking a content analysis of 
the three narrations about communal riots in 
Seelampur by social activists, media and the 
affected people. They have come to the conclu- 
sion that these narrations are inculcating a genre 
of knowledge, a mould of critical consciousness 
in the society that would, instead of resolving, 
rather aggravate the problem of communal divide. 

This monwaph, issued in the Monograph 
Series of the, Indian Social Institute, New 'Delhi, 
with Sebasti L. Raj as the General Editor of the 
series, consists of five chapters. The first one 
furnishes the rationale, while the last one the 
conclusions. The second, third and the fourth 
contain the kernel of the study - the content 
analysis of the reports on the same event by three 
different catalysts. Their accounts of the riots are 
examined in the light of the following four 
propositions - (i) historical memories, (ii) identity 
information, (iii) the role of the police, and (iv) 
the possible alternatives to the affected people as 
suggested in the reports. 

Reports of the Social Activists 

The social activists comprise the Delhi- based 
citizen's groups, the intellectual community, 
represented by Veena Das, the Aids Bhedbhav 
Virodhi Andolan, a joint delegation of four 
national groups for women who visited Bhopal, 
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Ahmedabad and Surat during February 16-19, 
1992, People's Union for Civil Liberties, (PUCL) 
People's Union for Democratic Rights, (PUDR) 
and Sampradayikta Virodhi Andolan (SVA). For 
them reacting through their reports was a social 
obligation, a commitment, which they owed to 
the society and, especially, to the victims. The 
objects of their documenting the riots were a) to 
give voice to the victim's version, an alternative 
noncommercial interpretation of what occurred, 
and b) to raise public consciousness and form 
alternate opinion. 

(i) Historical memories - The reports observe 
that two events, one historical and the other, for 
the educated, more mythological lhan historical, 
are undeniably etched out in thc collective social 
memory and cultural heritage of our country: 1. 
the partition with its shattering conscqucnces and 
the creation of Pakistan, and 2. the Ram Raj, the 
ideal of social, economic and political equality to 
be achieved. The former legitimises the riots 
through reviving negative memories cven when 
sixty per cent of Indians are born after partition 
and, therefore, havenever lived through partition. 
The latter,on thecontrary,atternptslegitimisation 
through creating positive hopes for a) better 
economic prospects, consequent to elimination of 
Muslims from the competition for scarce 
resources, and b) for a stronger, more homoge- 
neous Hinduised nationhood. These two events 
are supposed to justify the violence. Constant 
reference to them in the slogans of the rioters is 
aimed at internalisation by the masses of such 
justification. The social activists, therefore, stress 
in their reports the urgent need of creating an 
alternative notion of the past, the past as com- 
prehended as a process of development. This kind 
ofpresentationofthehistory, theactivists believc, 
would be a fitting reply to construction of his- 
torical memories in the way, mentioned above. 

(iij Identity information - Representations of 
communal riots -whether it is the Hindu version, 
the Muslim version, the secular version or the 
state (official, government) version- rely on either 
of the two positions. Either there exists a funda- 
mental divide between the two communities, or 
alternatively, harmonious Hindu-Muslim 
relations have existed at the ground level in the 
past and continue to prevail riot after riot. As a 

rule the social activists have taken in their reports 
the second position and supported the stance that 
rioters and, to an extent the police, conveyed the 
message of conflict and separation based on the 
concept of aprimary identity, that ofreligion, and 
that outside elements disturbed the harmony 
among the localities. But how the masses were 
mobilised to commit atrocities against the other 
community is not explained, nor are the class and 
caste dimensions, so vital for mobilisation taken 
into consideration in these reports. Also the 
concern for harmony in these reports ascribes, 
perhaps without any such intention, certain 
qualities to the two communities. 

(iii) The role of the police - The police are 
blamed in all the reports of the social activists for 
the dereliction of their duty during the riots. 
Whatever alternatives people find out in such a 
situation of the failure of the state machinery, are 
obviously based on survival strategies. Hence 
they may be constructive or even destructive. The 
social activists, however, are unmindful of this 
actuality. Also the reasons for the communali- 
sation of the police are not searched in their 
reports. They once again urge the state to take 
corrective measures. 

(iv) The possible alternatives - For the social 
activists, the state is the harbinger of change, 
social, economic, total. They are optimistic that 
the state would find out a solution to such sec- 
tarian violence. The involvement of most of the 
political parties in communal politics is 
disregarded when they rely so blindly on state 
intervention. 

The Media Reports 

In this monograph the authors have analysed 
the English newspapers from December 7, 1992 
to January 31, 1993. Confining the analysis to 
English newspapers, ignoring the regional lan- 
guage papers is perhaps the greatest drawback of 
the monograph. Moreover, the articles analysed 
cannot be called in the true sense media reports. 
Almost all of them are narrations, interpretations 
by sociologists, scholars, etc.; the press may not 
necessarily agree with the views publishedin their 
papers. 
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(i) Historical memories - Construction of his- 
tory or deduction from history and culture along 
with the use of certain stereotypes in society has 
been undertaken by all, the secular minded 
included. Their diverse views, their contextuali- 
sation of present events in relation to the past are 
all expressed through the media. The authors 
notice presentation of selective historical 
memories. Whether it is the over-simplified 
version of history which asserts the Hindu toler- 
ance of Muslim aggression, or the niore com- 
prehensive cognition of the historical 
complexities, both build the image of the society 
mainly in terms of two monolithic communities 
- the Hindus and the Muslims - which have the 
potentiality to move into the backwoods of prej- 
udices @. 40). Moreover, such conception of 
history signals the wrong message that the 
solution to the present communal problem has to 
be sought in the past. 

(ii) Identity information -Like the reports of the 
social activists, most of the media reports have 
ironed out the caste, class and other complex 
diversities in our plural society. They have sup- 
portedthe belief that communai identity bcing the 
basis of conflict should be rcplaccd by a 
homogeneous, national identity which is the basis 
of unity. In reality, the propagation of monolithic 
nationhood, like that of a monolithic community, 
equally perpetuates the inegalitarian social and 
economic structure. This, according to the 
authors,is the rootofconflict in the country where 
diverse and mu1 tiple identi ties prevail. Secondly, 
the media have understood the nation in terms of 
numbers. Most of the media reports indicatc that 
because the majority wants it, India is secular 
whereas the Muslims are conservative in their 
outlook. This portrayal of the Muslims is not 
much different from the one that states that they 
are a threat to the Hindu rashtra. The former 
perceives them, like the Hindu communal ele- 
ments, as a threat to the secular fabric of the 
country. Lastly, there exists no such uniform 
identity as Hindu identity; there are multifarious 
forms of Hinduism, visible in different parts of 
the country. 

(iii) The role of the police - The media projec- 
tions of the police vary immensely, between the 
police as victims and the police as brutalised and 
communalised aggressors. Yet, all media reports 
stress the need of creating a neutral police,'ori- 
entcd solely to prevention of violence in society. 
It is stressed that the peace-keeping role belongs 
to the police, and therefore their use of ruthless 
methods for prevention of violence is endorsed. 
The authors of the monograph, however, express 
anxiety about such attitude which is likely to be 
interpreted as a consent to coercive state regu- 
lations, since it sidesteps the issue of change in 
the basic values of the existing state system. 

(iv) The possible alternatives - The media too, 
like the social activists, attribute to the state the 
predominant role not only i n  quelling but also in 
preventing riots. They also point out the necessity 
of economic development and prosperity to 
counter communalism. 

The Affected People's Observations 

The affected common people's perception of 
the event -the Hindu-Muslim communal riots - 
has hardly found any place in the above two 
reports. Hence the authors collected data on their 
unstructured thoughts during the course of 
informal conversations with them or by observing 
their day to day dealings. 

(i) Historical memories - The authors find that 
even the third generation of people since 1947 
constantly referred to the partition experience, 
and that in the context of riots its recollection 
created strong emotions of buried pain of the loss 
of family members, of the witnessing of murder, 
rape of their women and arson, destruction of all 
their belongings. The rioters' slogans further 
freshened their memory anew. Such kindling of 
the partition memory instilled insecurity and 
uncertainty in the minds of the affected Muslims. 
It also accentuated the communal identities. 

(ii) Identity information - The authors notice 
that even if the masses are fundamentally secular 
in nature, violence does leave an impact on the 
consciousness of those who are involved or 
threatened. It shapes and alters their perceptions 
and aspirations, Therefore it is but natural that an 
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inclusive identity of a colony maintaining har- 
mony till riots rcformulatcs itsclf into an cxclu- 
sive religious identity aftcr riots. Each religious 
group is suspicious of the otlicr and thc colony no 
longer has the same atmosphcrc again. Such 
exclusively religious idcntitics trrtnsform into 
communal ones bccausc of rumours, nccd f y  sclf 
defence and sentiments of honour. Sornct~mcs 
even passive people wilh low communal con- 
sciousnesscome to acccpt thc new rcl'ormulation. 
For the identities are not static in nature. 
Secondly, not only the riots but unl'ortunritcly the 
relief measures too undcrscorc a dcmarcation 
between the twocommunitieson communal lincs. 
After the 1992 riots, rclicf was provided not on 
the economic basis of the victim's nccd. On thc 
contrary, communal organisations and cvcn some 
political parties organiscd aid to thc victims on 
communal lines. At lcast that is thc understanding 
of the affected people, which hclpcd to hardcn the 
exclusive identity of communal ovcrtonc. 

(iii) The role of the police - Thc pcoplc affcctcd 
in the East Delhi riots of 1992 havc lost thcir Uust 
and confidence, in the police, for thcy sce these 
riots as an organised violence, a vicious police 
operation, carried out with the helpof local goons 
with a view to unleashing tcrror on a minority 
community @. 60). In spite of such strong con- 
viction about the role of the police among the 
Hindus as well as the Muslims, yct surprisingly 
they could be pitted against each othcr on com- 
munal lines and did not show solidbrity in the 
crisis incited by outside elcmcnts. They wcre 
utilised as instruments in the communal frenzy. 
Secondly,.though the affected people accuse the 
police for the atrocities that were committed 
against them, yet they do not relate this bung!e by 
the police with the state machinery, wilh Sarkar, 
nor question the prevailing state structure. The 
existing economic, social and cultural exploita- 
tion of the masses by the dominant groups is 
offered by the authors as the possible explanatioll 
to this contradiction @. 66). 

(iv) The possible alternatives -The affectcd 
people have survived the experience of violence 
and are trying to weave it with their day to day 
existence. Somehow they have coped with the 
situation. However, there are signs of suspicion 
and distrust amongst them. The alternative they 

have found should cause more apprehension for 
:my nun-communal Indian. Neighbourhoods in 
the riot-pronc areas are tending to become 
exclusively Muslim or Hindu in character. This 
would hclp the crystallisation of stronger identi- 
tics bascd on religion. 

In conclusion, the authors evaluate the three 
n2rr:itions. The social activists' version of the 
cvcnt (thc Hindu-Muslim communal riots in East 
Dclhi, in 1992) succeeds in reducing it to a 
temporary failure of law and order machinery. Its 
tangible causes are local goons, communal 
character of thc police and support of the corn- 
niunal parties. There is no attempt in these reports 
to cxplorc thc other forces at work, nor to suggest 
solnc pcoplc oriented measures to prevent its 
rccurrcnce. Such a version may lead to reification 
and standardisation of the happening (Pp. 31-32). 

As rcgards the mcdia, the aurhors observe that 
thc mcdia rcprescnt various strands, democratic, 
Marxist, populist, fundamentalist, etc. Still they 
gcncrally favour the stability of existing institu- 
tions, values and the system. Information or facts 
are for them a commodity to be circulated in 
society. If it is to be sold at aprofit, it must satisfy 
the buycrs who belong primarily to the educated 
middle class, (the authors refer here exclusively 
to English newspapers). The power of the media 
is hcncc based on the knowledge of the middle 
class. This knowledge is the cultural capital of the 
mcdia. So they strive for reinforcing, consoli- 
dating thc dominant social consciousness of this 
class rathcr than searching for new answers @. 
51). 

Regarding the affected people's observations, 
the authors are optimistic that in the long run, 'the 
multiple and contradictory feelings (would) 
providc s space in society for pluralism, which 
can be channclised to evolve a strong civil soci- 
ety' (p. 67). The last chapter in the monograph 
discusscs what measures are essential to achieve 
this. The authors stress the need for studying the 
problem of communalism as it exists today and 
creating new dynamic identities. For example, 
history of violence or of partition should not be 
suppressed by the secular mindedpeople and left 
to distorted interpretation by the communal 
forces. Secondly, the permanently hostile 
monolithic communal identities are nurtured by 
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projecting that all Hindus or Muslims have distanced from the ground reality. That is why the 
identical sets of interest. This is not true. People authors fail to understand how the poor people 
belong to secular identities too, such as class, could be pitted against each other. The regional 
profession, language, region, etc. They have to language newspapers may exaggerate, sensa- 
safeguard their interests as workers, peasants, tionalise, even publish biased reports: but there is 
women, residents of a particular locality, and so a grain of truth in their tales of brutalisation, of 
on. ' ... identities are constituted by the micro- the lure of money triggering people off to murder, 
Processes of everyday life and help to induct rape, and unheard of atrocities, of settling scores 
~eopleintoacultureandsocialrelationshipwhich in generations old feuds. An analysis of h e  
leads to various groupings in society' (P. 73)- A psyche of the affected people who read these 
space for legitimate assertion of such COntextU- newspapers, is likely to be vacuous in basics. 

-dised,dynamic, plural and diffused identities has The Anthropological Survey of India has sur- 
to be created to Counter separatist sentiments. In veyed the people of Indiabased on 776 variables, 
other words there should decenmalisation of the first pan-Indian ethnographic study of all the 
power, es~ecially dwision-making power, so that communities of India*. It records that only about 
groups haves sense P ~ ~ ~ ~ ~ P ~ ~ ~ ~ ~ . ~ ~ ~ ~ ~ Y  high 285 variables are identical, conforming to what 
social and geographic mobility is thrust on people be described as the identity. ~~i~ 
on account of economic compulsions. Conse- finding subsmtiates the authors, proposition for 
quent1y* Or moorings are lost, the a plural, diffused, dynamic Indian identity. 
source of group activities and of identity is * Singh, K.S., (Ed.), People oflndia, in 11 volumes, Nalional 
religion; hence it is n e c e w  to CXeate other Series, Anthropological Survey of India and Oxford Univer- 
secular, social affiliations. However, like the sity Press, Delhi. TWO volumes have been brought out in 1993 
social activists, the authors object to conformity and other volumes are still in press. 
for the sake of national identity, which, they also 
believe, is virtually that of the dominant castes Suneeti Rao, 

and classes of the majority community. Lastly, Indian School of Political Economy, 
they suggest that alternatives emphasising col- Pune. 
lective action, such as Mohalla Peace Commit- 
tees, should be encouraged to take up the Gulati, Leela, In the Absence of Their Men: The 
peace-keeping role of the police. Impact of Male Migration on Women, 1993, 

If content analysis of this monograph is Sage Publications, New Delhi; Pp. 174; Price: 
attempted on similar lines as the authors have Rs 2001-. 
undertaken here, what message would be sig- 
nalled to the readers? What are the limitations and 'In the Absence of their Men' by Leela Gulati 
potentialities of this monograph? Barring a few is a study of the women from two neighbouring 
fresh insights into the problem of communalism , villages in Kerala when their menmigrate to West 
in India, the  authors have hardly contributed Asia. The two villages are on the rim of Trivan- 
contentwiseanything new. The monographoffers drum city as described by the author. A total of 
a good recapitulation of the reading material 50 migrants from 37 households were identified 
available on the event, supplemented with the and surveyed and then a smaller number of 
first-hand experiences ofthe riot-affected people. households were taken up for an in-depth study. 
Yet the presentation is unique. It broaches many Theselatter were purposively chosen to cover the 
aspects of not only communalism or violence but different aspects of the migration process as well 
of communication, consciousness, imparting of as differing characteristics of the migrants or of 
knowledge, and even of pluralism and decen- the women left behind, 
tralisation. Of course, in-depth analysis of any The book mainly contains stories of ten wQrnen 
aspect cannot be provided in so few pages. Again, whose husbands or sons are away in West Asia. 
perhaps the intelligentsia's perception of the The interest in this subject accrues from the fact 
event, including the present monograph, is too that migration to West Asia is now supposed to 
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be Kerala state's biggest industry. The author sees 
the life around her changing fast. male-dominated 
families becoming female-dominated, with their 
men migrating and the author is probably afraid 
that economists sitting before computers might 
end up with a single number on income or 
investment but may not know what effect it has 
on people. I am sure it is the variety of data 
presented by several authors on migration in the 
Appendix 1 which really give a sound base for 
the ten pictures of women presented in the earlier 
pages. The pictures describe the family living that 
often changes the status of women who are 
exposed to the outside world including economic 
world in the absence of their men. 

The effect of migration of men on family begins 
farbefore the migrant leaves. Getting the passport 
battling with bureaucracy, establishing contacts 
necessary for work permits, the agents to be 
contacted, their costs, their cheating, all have to 
be gone through at costs certainly not easily 
bearable. These involve borrowing from a variety 
of sources mostly nearby as well as remote 
relatives and friends. To help this migration 
wives, mothers, sisters sell their ornaments, 
mortgage their pieces of land. One thing that 
strikes is that in this bearing of costs it is mostly 
on trust that the monetary help comes by and is 
returnedin due time besides gifts of various kinds. 
One wonders how the kith and kin is ready to help 
the migrant even in poverty. Not only is the help 
in money terms but also later to the left-back 
women for their protection and in their dealings 
with the world. 

The women left behind need support for pro- 
tection and also in taking on responsibilities of 
the household for which they*never have an 
opportunity in thepresence of their men. But once 
left alone they certainly get wiser, the more the 
responsibilities they take on. These responsitjili- 
ties include not only taking decisions on educa- 
tion and health of the children but often the 
management of large sums of money, repayment 
of loans, release of jewellery from mortgage, 
investment on house repairs or renovation not 
needing too much supervision. Exposure to big 
amounts of money poses new chalIenges that they 
have never faced before. After paying off the 
loans improving housing has a high priority in the 

expenditure. 
Women who have been illiterate or have for- 

gotten reading or writing now go to banks and 
open their accounts. a place having 12 bank 
accounts in 1979 had 3,617 accounts in 1984. The 
women visiting banks or needing communication 
with the husbands feel the dire need of education 
and want their children including daughters to 
takeeducation and that too good education which 
they think is obtained in English medium. Muslim 
girls did notgo to school after twelve years of age 
in some families but now even mosques have 
made arrangements for adult female literacy. 
When women themselves cannot write they 
communicate with their husbands through their 
children discussing the disposal of money, pos- 
sible investments, their social life, movies they 
see or the news they hear on the radios. All, 
including women, are now interested in the 
international news and especially their impact on 
West Asia. Even Muslim women allow their 
photographs to be taken for identification in the 
banks. 

Women and their migrant husbands now dis- 
tinguish between various health facilities avail- 
ableand want tochoose the better ones for women 
as well as their children in spite of their higher 
costs. Often even the suggestion for sterilization 
comes from the migrant husband. But the practice 
of giving heavy dowry for girls' marriages still 
continues. 

There is certainly a loneliness in the lives of 
separated couples. But there is no feeling of 
insecurity. Often the husbands visit their families 
every two years and there too the houses are 
crowded with friends and relatives. But the 
women never complain. Not only that, even in 
their communications in letters they take great 
care to see that they do not complain against the 
near relatives of the husbands. Even in rare cases 
where the migrant sends the money to the mother 
and not to his wife and even when the expenditure 
pattern of the household changes, wives do not 
complain. 

In short there is so much change in the living 
style of women including their mobility, much 
better communication with husbands away than 
it would have been possible with thembeing close 
by, that the separaiion of the couples is  bearable 
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due to material gains. Even Muslim womcn dare 
go out without covering their heads. They have 
learnt to use a variety of gadgetry in the houses. 
The only worry is  the uncertainty of the jobs of 
migrants in West Asia, which constantly lurks at 
the back of the women's minds since all their 
dreams will vanish with the loss of job for the 
migrants. Thesemigrants invest 15 to30 thousand 
rupees to get the work permits which can be 
returned only if they keep the job for a few years. 

The reader feels satisfied with the data pres- 
ented in the Appendix 1 available from various 
authors. The number of migrants to West Asia 
from Kerala and India, the internal migration and 
the international migration and that especially to 
West Asia their skills and level of education are 
all highlighted in this appendix. Work status of 
the migrants before migration, their remittances 
received in Kerala as a percentage of total 
received in India, percentage of total income of 
migrant households, level of improvcmcnt in the 
standard of living of the migrant households, all 
give a sound base for the picturcs of ten womcn 
described in the book. Savings of the migrant and 
non-migrant households, their expenditures on 
foodand other items, bring out how migration has 
improved the econom y of thecountry and the state 
and also of individual households. 

The book is of great value in the study of 
migration to West Asia. 

Kumudini Dandckar, 
Former Professor of Demography, 

Gokhale Institute of Politics and Economics, 
Pune. 

Joshi B.H., An Analytical Approach lo Problems 
ofIndianAgriculture:A   he ode tical and system 
Approach, B.R. Publishing Corporation, (Di- 
vision of D.K. Publishers Distributors (P) Ltd.), 
New Delhi, 1992, Price Rs 995/-, Pp. ixt495. 

The literature relating to issues in Indian agri- 
culture is vast indeed. A lacuna of such litcrature 
is  that it is not well integrated with theoretical 
underpinnings of these issucs as well as a sound 
database. 

The book under review makes a departure from 
this convention. It-tries to fill the dala gap in Indian 

agricultural analysis with theoretical interpreta- 
tion of  he issues. On the basis of commonality of 
the issues discussed, the fourteen chapters of the 
book can broadly be divided into four sections. 
Section one (two chapters) analyses the nature 
and structure of Indian agriculture and the evo- 
lution of Indian agrarian system with a historical 
account of famincs, famine policies and famine 
relief measures adopted by the Mughal and 
British rulers in India. Section two (five chapters) 
deals wilh the optimum use of critical inputs for 
augmenting agricultural production and produc- 
tivity. Scction three (six chapters) examines the 
impact of the new agricultural strategy on 
agricultural development along with the con- 
tributory role played by measures such as land 
reforms, financing institutions, marketing, 
pricing, land revenue and taxation policies. The 
last section is achapteron agriculture through five 
year plans, dealing with the achievements as well 
as shortcomings of Indian agriculture during the 
planning era. 

Dcspitc commercialisation of agriculture, the 
production process in India is still traditional in 
nature, due to the uneconomic holding size, 
making economies of large scale production 
non-viable. The dis-economies of small scale 
cultivation have been experienced in terms of 
wastage of labour, land and capital and decline in 
production and productivity. The land tenure 
systems that were existing in pre-independent 
India did not help in the process of agricultural 
development of the country. 

The author underscores the importance of 
rational bchaviour of the farmer in terms of 
optimum resource use, especially the use of land. 
He unfolds the intensity based and quality based 
arguments (given by Krishna Bharadwaj and 
Chakravarty, respectively) of the land size and 
productivity debate. Due to low level of techno- 
logical development and high population density, 
labour intensity and productivity are found to be 
very low in India. The problems of bonded labour, 
found in many states, is a cause for concern. 

The author discusses the theoretical issues in 
technological change in agriculture, with graph- 
ical illustrations (Pp. 281-82). In India, techno- 
logical change has not resulted in adoption of a 
new production function with changedproportion 
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of inputs, and efficiency in production. Thc green criticises the recommendations of various agri- 
revolution has failed in most of the Indian statcs cultural tax commissions on the ground that they 
due to low risk responsiveness of the farmers, lack did not consider the topographical differences 
of capital formation, non-adoption of high across the states and thc resultant variations in 
yielding varieties (HYVs) supplcmentcd with output levels. 
both capital and labour instruments, etc. The author examines the theoreticd aspects of 

The whole process of land rcforlns in India has planning for agricultural development in India. 
been regarded as an organic outcome of alliance HC examines the progress of Indian agriculture 
and conflicts between land Owners, tCnanls, cul- under the plans and the use of different plan 
tivators and agricultural labourers on the one hand models. He admits that the planning exercise in 
and the ruling party, bureaucratsand thc judiciary India has created awareness among the central 
on the other, each fighting for their r~spcctive and stale governments and the Planning Corn- 
interests. Agricultural credit has been classified mission to reckon with some ofthe factors at play 
as dynamic credit and static credit and it is found 
that in India, credit is of a static nature. As a result in the agricultural economy of the country (p. 
credit does not help the farmcr to repay the 475). Hc is sceptical about the clarity in our 
borrowedsum in the slipulatcd time, rather, it gets planning in terms of defining social objectives, 
accumulated over time, The big h m c r  bias of Ilk" removal of Poverty, reduction of uneven 
most of the institutional agencies acccntuatc(i the distribution of income and wealth, maximum 
growth of private/ informal agencies in India. utilisation of human resources, etc. 

The importance of pricing and marketing of On the whole, the book is an addition to the very 
agricultural products has been examincd. In line limited literature on theoretical and analytical 
with Owens and Shaw [1972, Pp. 1971-721, he approach to the problems of Indian agriculture. It 
treats agricultural development more as a human provides a sound and vast time series data base 
problem than a technical one as it led to the (for India, and the states) along with graphical as 
problem of unequal access (differential iicccss) to well as mahematical interpretations. For exam- 
the market, making the large farmers benef'icia- ple, data on land use and cropping pattern (Pp. 
ries of the green revolution. The disproportionate 32-83), production of principal crops ( ~ p .  
growth of agricultural and industrial prices made 98-100) irrigated area by principal crops ( ~ p ,  
the terms of trade unfavourable towards agricul- 17()-72), cropwise area under HYV seeds ( ~ p ,  
ture in India. Also, the agricultural pricc policy 288-92), public outlay and on agri- 
of the post Independence era had failcd to protect culere allied programmes during the fourth the interests 

and urban poor* small and plan to the seventh plan period (4. 447-781, etc,, marginal farmers and agricultural 1, d b ourcrs. 
The role of land revenue as a sourcc of income are useful for future research on these lines. A 

of the states has declined over the years. It limitation of the book is that much of the recent 
declined from goper cent of the states! income in literature on issues related to Indian agriculture 
the earl, years of planning to 10 per cent at not been examined by the author. 
present. The author's argument for levying the 
agricultural income tax is based on the reasoning P.K. Viswanathan, 
that the higher investment in the rural sector, Research Scholar, 
enhanced the income level of the farm population Ecology Economics Units, 
which is not corresponded by saving and invest- Institute for Social and Economic Change, 
ment. This has itsown limitation, for, the income Nagarbhavi-Post, 
flowing to the rural sector is not steady. He Bangalore 560072. 
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BOOKS 

1994 

graphic, political and various other facets of 
development, this study stresses the need for 
rational methods of investment in education. 

Tilak, Jandhyala, B. G., Education for Develop- 
ment in Asia, Sage Publications, Ncw Delhi, 

1993 

1994. Tilak, Jandhyala, B. G., External and Internal 
Resource Mobilization for Education for All. 

The study examines the growth of education in Discussion Paper, Education for All Summit of 
the Asian region during the last 2-3 decades, Nine High Population Counrries, New Delhi, 
including investment in education, and analyses ~~~~~b~~ 1993. 
the contribution of education to development. It 
Presents a broad ~ ~ ~ r v i e w  of the past trends, Since the Jomtien Conference on Education for 
current situation, and future prospects on thc role All in 1990, national governments and interna- 
of education in development - economic, social tional organisations began taking serious interest 
and political. Reviewing the cxpcricnccs of scv- in providing universal elementcay education. In 
era1 Asian countries in the recentpcriod, the study this context, the problems of resources is being 
reflects on some pleasant and some not so pleasant felt seriously. The paper discusses afew selected 

questions in this context on educ:~tion dcvelop- imporhnt issues relating to financing of basic 

ment relationships. In thc process a variety of education in developing countries in general, and 
in nine high population countries in particular. It 

hypotheses are examined. Spccilically it 
provides economic rationale for financing pri- 

examines some of the well established thcscs on mary education, describes a few stylized facts on 
the role of education, providcs more insights into Lhc of public expenditure on primary 
some otheraspecs. questions somcprcsumption education, including (i) growh in expenditure on 
that we based on no strong cvidcncc, and, on the education, (ii) education as a national priority, 
whole, reaffirms f i t h  in education in fostering (iii) priority given to primary education, (iv) 
development. By analyzing thc contrib~ition of absence of physical capital formation in human 
education to economic, social, health, demo- capital sector, (v) neglect of teaching learning 
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material, (vi) declining expendiltrre per slutient, on thc dcveloprnent of education for women in 
(vii) sources of funds for education, and (viii) the East Asian rcgion, (b) an account of the 
external assistance for cducation. Sccontlly, the contribution of women's education to develop- 
paper prescnts a crude eslirnatc of  finances mcnt in terms of rates of return, and (c) an 
required for EFA by 20(X) AD, and lllirdl~, il analytical discussion on the factors that contribute 
discusses critically a largc number of policy lo lhc fast of education among women in 
issues relating to mobilizalion of  tlorncstic and solnc counlrics, and social, cultural and eco- 
external resources for cducation Ibr all. nomic, including labour market, factors that stand 

AKTICI.I:.S as formidable barriers in development. From the 
cxpcricnce of the East Asian countries, a few 

1994 important lessons are also drawn for the benefit 
of othcr counlries that are struggling to  achieve 

Tilak, Jandhyala, B.G., 'The Pests are Here to 
Stay: The Capitation Fee in Disguise', Eco- gcndcr equality in educational development. 
nomic and Political Weekly, 29, (7), Fcbruary 
12 1994. Til,?k, Jandhyala, B.G., 'International Trends in 

Costs and Financing of Higher Education: 
The February 1993 Judgcmcnt of tllc Suprcmc Solnc Tcnhtivc Comparisons between Devel- 

Court raises some important issucs relating to oped and Dcvcloping Countrics9, I-ligher ~ d ~ -  
capilation fee C O ~ ~ C ~ C S  in India, bcsidcs practi- carion Review, Val. 25, no. 3, Summer 1993. 
cally allowing chargin$ of high fccs to thc ordcr 
of more than Rs 1 lakh pcr stuticnt pcr ycar, 
contrary to the earlier judgcmcnts. This shorl 
article discusses critically soinc of thc issucs 
raised and solutions suggcstcd by thc Suprclnc 
Court. Contrasting the present prolmscd system 
with that in developed markcl ~economics, the 
paper highlights the anomalies in thc proposcd 
system i n  India. 

Tilak, Jandhyala, B.G., 'East Asia', in E.M. King 
and M.A, Hill (Eds.), Women's Educalion in [he 
Developing Countries: Barriers, Bentfilfirs, and 
Policies, John Hopkins University Press for thc 
World Bank, Baltimore, 1993. 

With the help of a variety of indicators on 
educational development, bascd on most rccent 
statistics, the paper presents (a) a long discussion 

This papcr presents an outline and comment on 
ccmiin major international trends in costs and 
financing of higher cducation in a comparative 
framework, between the developing and the 
advanced countries. A few major features are 
identified, as a set of postulates, and available 
evidcnce is briefly examined on each of them. It 
also - prescnts a discussion on a few major 
emerging policy issues on costs and financing of 
higher cducation. 

Tilak, Jandhyala, B.G., 'Education and Structural 
Adjustment', Prospecls (UNESCO) Vol. 22, 
No. 4, 84: 1992. (Reprinted as 'Prospects of 
Investment in Social Development during the 
Phase of Internationally Funded Structural 
Adjustmcnl', in Journal of Higher Education 
16, (4), Monsoon 1993) 
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International financial institutions like the 
World Bank and the International Monetary Fund 
have been giving 'structural adjustmcnt loans' 
and loans for economic stabilization for a long 
time. The World Bank started disbursement of 
such loans in 1980, and it is reported that as many 
as 80 countries have taken such loans so far, and 
have undergone or have been undcrgoing the ' 

process of structural adjustment. Second gener- 
ation structural adjustment loans arc now being 
designed.by the World Bank and by gov%mments 
ofvarious countries. The adjustmcnt programmes 
have been found to have mixcd effects on the 

national economies - bolh on social and economic 
sectors. The adverse effect's are believed to be 
particularly damaging on human development 
sectors like education. Areview of the decade and 
odd years of experience will be very useful for 
the countries that are 'potential candidates' for 
such loans on the one hand, and the World Bank 
and the Internglional Monetary Fund on the other. 
India has just become an 'adjusting' economy. 
What are the lessons India can learn from inter- 
national cxperience? The paper is an attempt in 
this direction. 

The Journal will publish in each issue Annotated Bibliography of Books and Articles on Indian 
Economy, Polity and Society, published after January 1,1986. Authors are requested to send their 
entries with full dctails of publication and annotation not exceeding 250 words for books and not 
exceeding 100 words for articles. Use separate shect for each entry. 
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a critical review. Interested readers are requested to write to the edtor indicating whlch of the 
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Chawla, Janet - Child-Bearing and Culture: 
Women Centered Revisioning of the Traditional 
Midwife: The Dai as a Ritual Practitioner, 
Indian Social Institute, New Delhi, 1994. 

The research in this monograph pertains not 
only to the Dai, the traditional Indian midwife, 
but with the cultural representation of the natural 
physiological capacities of the female body- 
pregnancy, childbirth and breast-feeding. The 
author is convinced that (i) women's perinatal 
physiological and emotional needs are similar 
across cultures; (ii) Indian women are still 
ashamed of their sexuality and regard themselves 
as untouchables, polluting others when they 
menstruate or give birth; (iii) even the western 
medical model of birth regards childbirth asa kind 
of 'illness' when it is actually, assert the feminists 
and natural childbirth advocates, a time of 
'wellness'; and caste, gender and attitudes to 
childbirth, both Indian and occidental, ancient 
and contemporary, have colluded to devalue the 
Dai. Sociologically she is viewed within a casteist 
framework as a 'polluted' sweeper, whereas 
medically, she is perceived as a substandard 
obstetrician. Yet she occupies an important place 
in the cultural world of the majority of Indian 
women. Finally, the author recommends that 
training programmes for the Dai should be con- 
ducted by those who are sensitized with the 
cultural context of the Dai. 

D'Souza, Shalini and Roy Choudhury, Arundhuti 
- Documenting Communal Violence: Its Lim- 
itations and Potentialities, Indian Social Insti- 
tute, New Delhi, 1994. 

This is a monograph, issued in the Monograph 
Series of the, Indian Social Institute, New Delhi, 
with Sebasti L. Raj as the General Editor of the 
series. It is basedon the authors' interaction with 

the_ riot-affected people of East Delhi. The 
~indu-Muslim communal riots in Delhi, in 1992, 
took place as the aftermath of the demolition of 
the Babri Masjid. The reports analyzed by the 
authors here are by the social activists, the media 
and the riot affectedpeople. Theauthors delineate 
on the variatiorls in perceptions of reporters as 
well as of the readers of tfisse reports. The 
discussions in this monograph are thematic rather 
than exhaustive. 

Government of India, New Delhi, -External and 
Internal Resource Mobilization for Education 
for All, (i) Discussion Paper, by Jandhyala B.G. 
Tilak; and (ii) Theme Papers: Panel Two, by 
Jandhyala B.G. Tilak and R. V. Vaidyanatha 
Ayyar, Education for All Summit, Nine High 
Population Countries, New Delhi, (India) 
December 1993. 

These two documents were specially prepared 
for the Education for All 2 0  AD (EFA) summit 
of the nine countries with high population and low 
literacy level. Their contents are the same, except 
that the second one contains a four-page section 
of issues for discussion at the summit by R.V. V. 
Ayyar. Tilak's discussion paper deals with such 
topics as the rationale for investment in primary 
education, certain facts regarding public expen- 
diture on primary education, financial implica- 
tions of implementing programmes for EFA and 
policy issues relating to domestic and external 
resources. The twelve tables and equal number 
of figureslgraphs provide the latest available 
statistical information on the relevant topics. 
There is the usual executive summary, for quick 
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reference, and an appropriate selective bibliog- has been constructed, that views the Indepen- 
raphy, The issues for discussion by Ayyar are dence struggle as a protracted struggle to build 
categorised into two areas: mobilisation of 'national hegemony' 'state within a state'. All 
resources and utilisation of resources. the three contenders - the Colonial State, the 

National Movement and the Left -participated in 
Joshi, Shashi and Josh, Bhagwan - Struggle for h e  struggle. The first two volumes of the study 

Hegemony in India: 1920-47, Val 111: 1941-47, focus on the project of establishing 
Sage Publications, New Delhi, 1994. hegemony, while this third one concentrates on 

the social-cultural project of integrating a hege- This pioneering study, comprising three vol- 
monic view of the Indian society as the basis for 

umes, discusses Grarnsci's theories in a new Indian nationhood. 
framework- in the context of India's struggle for 
Independence. So far the fight for Independence Kohli, Rajan - Change in Indian 
has been as 'a dual contest' Indwtries, Capita1 Foundation Society, New 
between the Congress party on the one hand and Delhi, 1994. 
the Raj on the other; others are hardly taken into 
account. The role of the left, i.e., the Communist An attempt has b a n  made in this book to 
Party of India, in the freedom struggle, and its analyse the suuctural change in Indian industries, 
interaction with others and with social and based on available data from various sources. It 
political reality are analysed in these volumes. is concerned with productivity growth in  terms of 
The Congress Party and the left movement are, value added, capital, labour, capital productivity, 
according to the authors, two components of the hbour productivity and capital intensity. Inter- 
same totality, each moving in to occupy the space industrial differences in growth performance as 
leftvacant by the other. ~h~~ there are three major well as salient featuresof industrialgrowth at state 

players in the triangular struggle for hegemony. level, in Madhya Pradesh and West Bengal, are 

Accordingly, the history of state policies, history examined. Differences i n  foreign exchange 
expenditure to output in three categories of firms- 

of the national movement and history of the left privale limited, public limited a large public 
are treated in this inquiry, not as three separate limi in engineeTing and chemical industries are 
histories but as three strands of a single history. expounded. 
Moreover, the authors have chosen the left 
Communists) as the protagonists in this study, Kux. Dennis - EstrangedDemcracies:India and 
since the existing historiography has revolved the United States 1941-1991, Sage Publica- 
round the Raj and nationalismlthe Indian National tions, New Delhi, 1994. 
Congress. It is thus, in the words of the authors 
themselves, an attempt 'to organically combine This is a comprehensive and study 

the perspective of from below' wiUl focussed on the diplomatic interaction between 

'history from above' ... (which) sharpens our India and the US. Political relations between them 
have never been very close. The author traces the 

of processes' for it, Other facets of the Indo-US bilat- 
Of the yyears 1920-47. Strategies and eral relationship- economic assistance, Bade and 

the rival actors in the drlilna commerce, cultural exchanges, etc. - 
'transfer of power' in India are explored here in explored, primarily in the context ofpoliti& and 
terms of Gramsci's theories, his insights into the security ties. The study is arranged chronologi- 
specificity of state SQucture. The revelations, cally, each chapter devoted to a particular US 
without doubt, break new paths in the history of President, from Roosevelt to Bush. It is based on 
our struggle for Independence; a new paradigm primary material, such as official records and 



documcni ct,)lcc[ions, pcrsonal intefviews with rwotnmendations for strengthening and nlodcr- 
over fifty key pcrsonncl, memoirs, secondary nising the regulatory system in tune with the 
docurnenration ant1 scholarly rcsmrch. In the changing rquiremenb. 
words of thc author, 'the narrative .,. tries to let The Committee submitted its report in 
the story largely tell i w l f  without much attempt 1994. Some of the salient recommendations made 
at theorizing', He also admits that in spitc of his by the Committee include: 
&st efforts to present both the American and ihc (i) the resuucturing of the Life hsurance 
Indian perspc3ctivc of the story, his undersanding Corporation- the zonal offices should be made 
of the American diplomacy towwds India is de+zcto head offices fordl operational purposes. 
obviously greater than his ability to expound the The central office should basically concentrate on 
Inttian viewpoint, firstly h a u s e  he was a US (a) policy forrnulation,review and evaluation; (b) 
diplomat for over thirty years, and secondly product development, pricing and actuarial val- 
bccause the dcclassifieci US official records were uation, (c) investments, (d) personnel policies, (e) 
far more accessible than their Indian equivalents. systems development, and (f) ix~ounts of the 
Mc regrets that little has been made(zvailablcafter Corporation. 
1948 in Intlia, although she is supposctfly fol- (ii)asawholfy state-ownedorganisation,~IC's 
lowing i t  thirty year rule fur releasing government operational flexibility and its ability to respond to 
tlocumentti, changing conditions isconstrained. It is necessary 

to convert LIC into a company to be registered 
Mi~lhoun, R.N. - Report of the Conlmitlee on under the Companies Act to carry on the business 

Rqfurirt,~ in the insurance Sector, Chairman: of the LIC. For this purpose, the Government may 
R.N. Malhotra, Ministry af Finance, Govcm- take such legislative and other measures as may 
mcnt of India, New Delhi, January 1994. be considcred appropriate, including the repeal of 

the LIC Act. 
The Commirtee cm Reforms in the Insurance (iii) the LIC has, at present, a capid of Rs 5 

,%?cfor was set up by the Government of India in crore, conklbuted entirely by the Central Gov- 
April 1993 to (a) examine thc structure of the ernment, This amount is not adequate for a life 
insurance industry as evolved within the existing insurer of the size of the LIC. The capital should 
framework, to assess its strengthsand weaknesses be raised to Rs 200 crore, with the government 
in terms of thc objective of creating an efficient holding 50 pcr cent thereof and the remainder 
and viable insurance industry providing a wide being held by the public at large, including 
r ~ c h  of insurance services and i\ variety of company employees for whom a s u i ~ b l e  pro- 
insurance products with a high quality of service portion may be reserved. 
to thc public anti scrving as an instrument for (iv) the GIC should cease to be the holding 
mobilisation of financial resources for develop- company of the four subsidiary companies and 
mcnt; (b) make recommcndaFions for changes in these should, therefore, function as independent 
the structure of the insurance industry as well as companies on their own. GIC should, in future, 
the general fm~ework  of policy, as may be function exclusively as a reinsurance company 
appropriak for the pursuit of the above objectives and as the Indian reinsurer under the insurance 
keeping in mind the structural changes currently Act. 
underway in other parts of the financial system (v) theGIC7ssharecapital should beraisedfrom 
and in the economy; ( 4  make specific suggestions the present Rs 107.50 crore to RS 200 crore, 50 
regarding LlC and GIG, which would help to per cent of which should be held by the Gov- 
improve the functioning of these organisations in ernment and the remainder being held by the 
the changing economic environment; and (d) public at large, including employees of the GIC 
review the present structure of regulation and for whom a suitable proportion may be reserved. 
supervision of the insurance sector and to make This should have the effect of making the GIC a 
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board-run company. 
(vi) the private sector should be allowed to enter 

insurance business. No single company should be 
allowed to transact both, life and general insur- 
ance business. Thenumber of new entrants should 
be controlled. 

(vii) the minimum paid-up capital for a new 
entrant should be Rs 100 crore. However, a lower 
capital requirement may be prescribed for state 
level cooperative ins ti tu tions taking up life 
insurance business. 

The Committee has called for major legislative 
changes in view of the recommendations made 
by it. 

Mathew, P.D.- Freedom of Religion In India, 
Indian Social Institute, New Delhi, 1994. 

This booklet is brought out in the Legal Edu- 
cation Series, meant for lay persons. It is in 
question-answer form and the author acquaints 
the readers with the constitutional provisions for 
religious freedom in India and their interpretation 
by the Supreme Court in some landmark judg- 
ments. The various aspects covered are right to 
profess, practice and propagate religion, 
conversion, ex-communication, state interven- 
tion in religious matters for bringing about social 
reform, freedom to establish, manage, maintain 
religious institutions, religious instruction and 
offences relating to religion punishable under the 
Indian Penal Code. 

Mathew, P.D.- The Indian Evidence Act: Sim- 
plified, indian Social Institute, New Delhi, 
1994. 

Law of evidence is crucial for the outcome of 
any litigation since it is the evidence, oral evi- 
dence through witnesses or documentary evi- 
dence, presented in the court in support of one's 
legal claims, that decides the case. The present 
book deals with the basic principles of the Indian 
Evidence Act, 1872, in question-answer form. 
The complex legal concepts, such as Res Judi- 
cata, burden of proof, estoppel, etc., as well as 
intricate rules of evidence and elaborate court 

procedures like various modes of proving docu- 
ments of all kinds, examining and cross- 
examining witnesses, admission and rejection of 
evidence, etc., are succinctly explained in simple 
language. The purpose of this publication is to 
educate the common man about the important 
provisions of the law of evidence and make him 
aware how disastrous it would be to destroy any 
vital piece of evidence. 

Omvedt, Gail - Dalits and the Democratic Rev- 
olution: Dr. Ambedkar and the Dalit Movement 
in Colonial India, Sage Publications, New 
Delhi, 1994, 

This book provides an insightful account of (i) 
the origin and development of the caste system; 
(ii) Dalit movement from its beginning in the 
nineteenth century upto 1956, the demise of Dr. 
Ambedkar, the most famous Dalit leader; (iii) 
Ambedkarism, i.e., Dr. Ambedkax's thoughts, 
which form the dominant ideology of the Dalit 
movement for liberation; ( i v )  the interaction of 
the Dalit movement with the two struggles - the 
frcedom struggle, particularly with Gandhi and 
Gandhism and the 'class' struggles of workers 
and peasants, with their ideology of Marxism. The 
analysis is based on original research material 
drawn from the three states of Andhra Pradesh, 
Karnataka and Kaharashtra, Its unique method- 
ological framework, which takes into account the 
realities of caste, class and gender, is a modifhd 
historical materialism. 

Patel, I.G. - Report of the Committee to Review 
the Work of IGIDR, Chairman: I.G. Patel, 
Reserve Bank of India, Bombay, January 1994. 

The report reviews the activities of the Indira 
Gandhi Institute of Development Research since 
its inception five years ago. Activities in academic 
and research areas, their quality, scope and rele- 
vance are examined, particularly from the per- 
spectiveof the objectives mentioned in its charter. 
A profile of the IGIDR precedes the evaluation 
of its organisational structure and its activities- 
research, teaching and institution building. The 
recommendations made in the report include: a) 



a di.acu%~ian uf ths we&== am! t ~ a r n g h  of 
tfvc fnakitute, ant b) cmn.ecl for salving thr: 
pob1cms in the human relations imw. 

Sein, Vihy K, and Seth, Ashok - Dynumics a/ 
Labus Ah,for@ion in Ind&s:ry, Ikcp gnxl Dccp 
Public3ri~ns, Ncw Dclhi, 1096. 

This study in cievclopment wo~mics  facuscs 
on cn!ploymcnt impticerrions of induvuiafisrttion 
in ulcvcloping ccontxnicr;. It .seeks answers lo the 
following qt~~utim~: whelhw indus~lialimtion 
mn b a w l u f i  to thC: prabfcmof uncmploymcnt 
in u dsvetaping cconcxny; what changes have 
Urkcnpti~ce s~>lur in thr:reuinrof labournbsrwption 
in Indian intfuauiea rtu a rtsuli of irwiustrlti- 
.wtican within thc; fnrrncwark of pliinning and 
mnrkct mguturiuns; what i s  llPc impact of the 
tab~tir tnarkct rcgulalbn on tohclur absorption in 
Indin - whclher i t  reduce!! the potential of labour 
ntxsorpdon; RE:# whether libenrli.4 cconomy and 
rugulatalluB*t.r nturket can crsxi~t .  Many trade 
unionists alKt lcftivt partics nrc, ut prcsnt, a g w t  
dcul conccrnal with thc la% question. The authors 
a1.w nnalysc thc tkory  and different estimation 
tahniqrses of labour defnmd function, the degree 
of substitution and the responaivcncss of factor 
demlurd to changes in frrctar price. One chapter 
is devoted tu the inter-industry differences in 
labour absorption. 

Xwamy, Dnlip S. -7.k Political Ecnnomy of 
/ndutrriuli,rulion: From Scl/-reliance to Glob- 
sli.wrion, Sage Publications, New Dclhi, 1994. 

The study m e s  the path of Indian indusuiall- 
sution from Independence to f 990. The growlh 
mode1 of sclf-reliance, optimal employment, 
social juqtice and prosperity for d l  was adopted 
by Indian phnners in the fifties. It  f a i l 4  for 
vilriouv rm.wns which are critically analyscd by 
the author. The forty years period is divided into 
three phaws: (i) industrial growth with regulation 
(1950-65), (ii) industrial slow-down (1965-74), 
und (iii) induslrial revival without regulation 
(1974-00). Thc changing role of the planning 
prwcsq, thc pcrformancc of the public scctor and 
the canwibution o f  foreign capital in each of these 
phsscs an: discussed. The author comes to thc 
conclusion that the main constraint on develop- 
ment being external factors, it would not be 
possible to dcvelop a people-oriented growth 
model, without tackling the effects of globalisa- 
tion on lhe national economy. The monograph 
provides an excellent perspective in which to 
cvaluate the cumnt policy initiatives. 



INDIAN ECONOMY : PROBLEMS OF DEVELOPMENTS 
AND PLANNING 20th ed. 
Agarwal, A.N. 

This revised edition covers several new topics, The book has also been 
updated with the latest available facts and figures including the new Policy 
announcements In the fields of investments. foreign trade, exchange rate 
etc. The book is useful to the students of various universities as well as the 
candldafes preparing for various professional and competitive examlna- 
fion, 
Contents: Underdevelopment. Development, Indian Economy :A Historical 
Perspective. The GATT and Dunkel Proposals Service Tax and Publlc Dlstribu- 
tion System. Changing State of Indian Economy. Natural Resources. 
Population Growth and Urbanization. Population: ~evelopment and Policy. 
Work-Force and Occupationar Structure, Unemployment and Employment, 
Infrastructure and Transport, National Incoma: Growth and lndustrlal Orlgln, 
lncome Dlstrlbutlon and Poverty. Capital Forma-tlon, Domsstlc Saving. 
Agriculture : Role, Backwardnsss and Progress, Crqp-Pattern, Production, 
Productivity and Surpluses. Land Reforms : Importance, Progress and Assess- 
ment. Land Tenurial System and Ceiling on Land, Fam-Slze and Efflclency, 
Agricultural Labour, Agrlculture : Mechanisatlon and Green Revolution, 
Agriculture Finance and Rural Indebtedness. Marketing of Agricultural Pro- 
dbce, Agricultural Prlces. Cooperative Movement. Food Problem. Industrlal 
Growth : Performance and Problems. Small-Scale and Cottage Industries, 
Public Sector and Private Sector, Industrial Finance. Monopoly, Concentra- 
tion and Multinatlonais, Industrial Labour, New Industrial Policy. Money and 
Money Market, Reserve Bank and Monetary Policy. Commercial Banks. 
Prices Money and Inflation. Central Finances and Fiscal Policy. TaxStructure, 
Expenditure Tax and Reforms. Agricultural Income Tux, Expenditure Tax and 
Modvat, Black Money. Public Debt and Defllcit Financing. The Central 
Budget of 1994-95 in Public Finance. Centre-State Financial Relations, 
Balance of Payments : Problems and Policies, Foreign Trade : Trends and 
Growth. New Trade Policy, Rupee : Devaluation and Convertibility. Foreign 
Capital. Planning : Features and Objectives, Planning : CentralisatJon and 
Decentralisation. Strategy of Development. Financing of Plans, New 
Economic Policy and Privatisation. Progress Under Planning. Eighth Flve- 
Year Pian, 
81 -7328-029-0 1 994 670 PP paper Rs. 120 



INDIAN PUBLBG FIMINCE 2nd edition 
D N Dwivedi 

This book bringing together some most important contributions to the subject by India's top-ranking and 
internationally known economists, eminentlyfiwls the long-standing need. The Seventh Finance Cornrnission 
included in this volume i t  becomes a standard work on the subject. Some of the major issues dealt with here are: 
the problerrrs of agricultural taxation: buoyancy and elasticity of central and state taxes'; r d o r ~ ~ t i n ~  direct and 
indirect tdxes: the nature, working and impact of backmoney; deflcitjnancing andprice level; and the question 
of equitability of devolution of central resources among states. These issues are as alive and urgent today as in 
the pasit: when the papers collected here were writtm, and are likely to remain so in the nineties. In that sense, 
the book'is to serve as an invaluable guide to researches, scholars, dndpolicy-makers of the present rlecade. 

CONTENTS : Introduction. India's Fiscal Policy and Its Performance. Current Fiscal Issues in India. Direct Taxation 
of Agriculture. Intersectoral Equity and Agricultural Taxation. Incidence of Indirect Taxation in India (1973-74). 
Elasticities andBuoyancy ofExciseTaxation inIndia. OnBlackmoney. AProposal forRefonning Corporation Tax. Long 
Term Reform of India's Tax Structure. Recommendations of the Tax Reform Committee:, A Review. Taxes on 
Commodities and Services: Directions for Reform. AMore Equitable Distribution of Central Resburces Among States. 
OqMeasuring Tax Effort of State Governments. 

8 1-224-0585-1 1994 2 4 9 ~ ~  Cloth Rs 275 
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Please follow the instructions meticulously. It ellipses and bracketed insertions. Block quota- 
will greatly expedite the editorial process. tions should be double-spaced and set off from 

the text by indentation. 
SUBMISSION 

FOO'I'NOTES AND RBFERENCBS 

All manuscripts should have been proof-read 
before submission. Send (1 +2 copies), preferably 
one ribbon copy and two xeroxes, to the Editor. 
Mimeographed copies are acceptable if clearly 
legible.. With the manuscript,, include a cover 
letter identifying the author with his present or 
past position, address and telephone number. 
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meeting or a conference. We will assume that 
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typed in capital letters and placed at the centre of 
the page. Do not use roman numerals. If there 
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volume and issue number; and for books - author, 
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underlining into italics. 

Maital, S., 1973; 'Public Goods and Income 
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1973. 

Chakravarty , S. 1987; Development Planning: 
TheIndian Experience, Clarendon Press, Oxford, 
1987. 
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4. For a critique of receLt industrial policy 
proposals, see Marshall [Marshall, 1983, pp. 
28 1-98]. 
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