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The process of planning does not consist of searching for some path which takes the structure of the eco

nomy as constant and which has no merit other than that, in terms of some historical criteria, it is consistent 
and feasible. Instead, planning consists of trying to ascertain the benefits and costs of adjusting the supply 
and demand relationships so as best to approximate the social objectives of development, 

This is where the use of planning models is justified: they can be used to analyse the relationship between 
certain strategic elements of a plan and to study the consequences of changing the assumptions underlying these 
elements. But since the analysis can be undertaken only at the cost of abstracting from the majority of objec
tives and constraints, the results must be interpreted from the point of view of their qualitative rather than 
quantitative significance. 

Further, economic plans represent the conciliation of a vast number of political as well as economic con
straints with a multitude of frequently Contradictory and non-quantifiable social objectives. In a world of imper
fect knowledge and uncertainty, the use of planning models is necessarily confined to partial analysis. It would 
be foolhardy Its well as illegitimate to use them for prejudging the strategy of economic development. 

N "recent years, in developed and 
developing countries alike, there 

has been an increasing awareness of 
the geed for improving the methods of 
Economic planning. In particular, poli
ticians and public administrators want 
to have detailed j prescriptions for a 
consistent and feasible path toward so
cially desired goals. The evident pub
lic need, coupled with recent advances 
in growth theory and computational 
techniques, has motivated a number of 
economists to search for computable 
models of economic planning. The 
Bergsman-Manne paper represents the 
outcome of such an effort.* 

The paper was written before the 
outbreak of India's most recent mil i 
tary engagement with Pakistan and be
fore the information on the failure of 
this year's monsoon in India was 
available. Hence the computations 
and the authors' judgment as to feasi
bility are based on information and 
expectations which prevailed before 
these most recent emergencies. Clearly, 
then, it would be pointless to discuss 
the relevance of the actual numerical 
results, and I shall confine my com
ments primarily to the qualitative as
pects of the Bergsman-Manne ap
proach. 

Economic plans are political do-
, cuments and as such they are made 
up of three components: (a) the state
ment of the social goals; (b) the pro
jection of those patterns of private 
and public activities which are requir
ed for approaching the social goals 
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and (c) a design of policies aimed at 
motivating the private and public de
cision makers (consumers, investors 
and producers) to act in a way consis
tent with the projected path. In this 
sense, the Bergsman-Manne model --
as well as any other model I am ac
quainted with — is not a model of an 
economic plan, since it is not concern
ed with either the selection of the so
cial goals or with the design of policies. 
It is designed to find or to describe a 
path which is consistent with a limit
ed number of exogenously given social 
objectives. The latter are stated in the 
form of desired annual rates of growth 
for household and government con
sumption and exogenously specified 
capital formation. 

Derivation of Trajectories 
The computations are carried out in 

two distinct steps. First the sectoral 
targets (consistent output levels, endo
genous investments and imports) are 
computed for the terminal years of 
the plans under investigation. Then 
the sectoral output levels in each of 
the intermediate years of the plans are 
determined on the basis of a log-linear 
interpolation between the terminal and 
initial plan years. The resulting secto
ral time paths arc mechanical exten
sions of the single period solutions for 
the target years. They are best des
cribed as trajectories which have nei
ther a recursive structure nor a neces
sary internal consistency. Thus the au
thors do not work with a growth mo
del which would ensure an optimal or 
even a consistent allocation of resour
ces. Nonetheless — with some limita
tions which I shall discuss below — by 
literally bridging the resulting supply 

and demand gaps with what they 
call "shock-absorbers" (unconstrained 
imports of producers' goods, consump
tion shortfalls and changes in domes
tic services) they can trace out a con
sistent and, on the trajectory itself, 
feasible time path for each of the sec
toral outputs. This procedure does 
not ensure, however, economic feasi
bility at the beginning of the plan pe
riod. Mere the assumption is that 
whatever the required sectoral rates of 
growth, the necessary initial produc
tive capacities (capital and investment 
in progress) arc available in each sec
tor. In sectors where production lags 
and investment gestation periods are 
significant, this assumption may not 
be readily defensible.1 

After the derivation of a consistent 
set of trajectories, the authors (a) 
compare the computed outputs with 
the statistical estimates of outputs in 
the initial year of the period under 
investigation; (b) compare the domes
tic savings implications of the alter
native computed growth paths with 
statistical estimates of the economy's 
current savings; and, (c) trace the be
haviour of the "shock-absorbers" over 
time with particular reference to de
termining the foreign exchange require
ments of the alternative paths. The 
information thus obtained can then 
be used to analyse the question of the 
feasibility of alternative development 
paths in terms of their particular sav
ings, foreign exchange, and initial ca
pital requirements.2 It is in this sense 
that the authors regard their work as 
a model for "requirements analysis". 

The model was specifically develop
ed in order to analyse the foreign ex
change requirements of India's Fourth 
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and fifth Plans. For this purpose the 
authors investigate the implications of 
two alternative aggregate growth paths 
over the ten-year period beginning 
1965 66. Each of the two alternatives 
is then considered in combination with 
three different impart substitution po
licies. The results of the computations 
can be briefly summarised as follows: 
(a) with the exception of the initial 
induced construction requirements, the 
different growth paths are found to be 
feasible in terms of the estimated ini
tial capacities, and (b) the foreign ex
change costs (measured in terms of 
balance of trade deficits) of accelerat
ed programmes of import substitution 
are not only recovered over the ten-
year planning horizon but are smaller 
than those of less ambitious progra
mmes of substitution. 

The Results and Structure of Model 

These are interesting and significant 
results. However, since there may he a 
temptation to look upon planning mo
dels as if they could serve primarily 
predictive rather than normative pur
poses, it may be useful to consider 
some of the qualitative aspects of the 
relationship between the computation
al results and the structure of the 
model. This is all the more important, 
since the computations were not per
formed in the context of a hypotheti
cal economy but in the very real set-
tins of the Fourth and Fifth Indian 
Five-Year Plans which are currently 
in preparation and under technical 
and political consideration. 

In this connection, we must first 
remember that the Bergsman-Manne 
log-linear trajectories are arbitrarily 
determined and do not represent opti
mal paths with respect to any object
ive. The necessary implication is that 
the efficiency of the trajectories may be 
improved by injecting some optimis
ing principle. Since in the model the 
rate of growth of private and public 
consumption is given and the focus 
is on the foreign exchange require
ments of alternative import substitu
tion policies the minimisation of 
foreign exchange costs of production 
and investment may provide such a 
principle. The point is not that opti
mising models are necessarily prefer
able; depending on their specification 
they may or may not be better appro
ximations of the conditions prevailing 
in the economy than the Bergsman-
Manne model.3 The point is that the 
structure of the model was chosen by 
the authors not because it provides a 
better description of the economy than 
some optimising models — as far as 

I know, no tests were performed with 
alternative models — but because of 
its computational advantage, which is 
an arbitrary criterion when it comes 
to determining a model's relevance. 
Thus one must keep in mind that 
more efficient resource utilisation than 
that in the Bergsman-Manne traject'  
tories could be indicated which then 
would make the attainment of the 
targets that much easier. The same 
comments are also relevant to the 
efficiency of foreign exchange use: the 
extreme rigidity of fixed import-out
put ratios does not permit allocation 
according to real cost advantage. If 
some endogenous choice were permit
ted in the framework of an optimising 
mechanism, decreases in the implied 
foreign exchange requirements might 
be experienced. 

Second, the way the technical and 
demand coefficients are entered may be 
of importance. We know from the 
experience of advanced countries that 
in addition to investment, technologi
cal change has a fundamentally impor
tant role in bringing about (explaining) 
economic growth. There is reason to 
believe that the same must be true — 
possibly with even greater force — in 
the case of underdeveloped countries. 
We might expect this change to mani
fest itself both in the structure of the 
input-output tables and in the magni
tudes of the capital-output ratios. The 
Bcrgsman-Manne computations are 
based on input-output tables which, 
save for a shift in the direction of 
greater reliance on chemical fertilisers 
in the agricultural sectors, show no 
further change during the period 1970-
71 to 1975-76. In addition, the capi
tal coefficients remain constant over 
the entire ten-year period. Now these 
may be correct assumptions, but if 
they happen not to be, then they will 
have strong implications for the com
puted savings and foreign exchange re
quirements. And though no one can ac
cuse the authors—and particularly Pro
fessor Manne who has already done 
important work in India on the effects 
of technical change on the input-out
put structure - of ignoring technolo
gical change, it would be desirable if 
the paper itself were more explicit 
about the underlying assumptions and 
their implications for the computed 
results. 

Similar observations could be made 
about the demands coefficients. Though 
in general the computations do not 
indicate a major consumption short
fall over the entire ten-year period, 
the paper is termed "an almost con
sistent" model because insufficient ca

pacity in the construction sector 
could be a bottleneck in the initial 
years of the ten-year planning period,4 

In evaluating the significance of this 
constraint, one has to keep in mind, 
however, that as much as half of the 
shortfall in the initial induced invest-, 
ment may correspond to residential 
house construction. On the one hand, 
the demand for housing in a country 
like India can be defined only in the 
most arbitrary terms, and on the other 
hand, the supply of housing is relative
ly easily restricted if that is consider
ed desirable.5 Hence the ' initial 
bottleneck in construction may be 
less constraining than indicated by the 
unexplained findings. 

Changing the Norms 

When computations with the help 
of planning models arc undertaken 
with the intention of using them as 
aids in actual policy decisions, the 
relevant coefficients must be subjected 
to scrutiny not only from the point of 
view of their historical plausibility 
but also with an eye toward the pos
sibility of changing the norms. The 
purpose is not to cheat with statistics 
but to investigate the possibility and 
desirability of adjusting demand and 
supply by suitable policy measures. 

Of course, every time the norms are 
adjusted or the constraints are shifted, 
the implied savings and foreign ex
change requirements arc correspond-
ingly affected, It is unlikely that the 
general findings of the paper as to the 
time profiles of the balance of pay
ments deficits would be very much ab 
tcred by changes in the norms — 
though the size of the deficits might 
be significantly affected.6 As to savings, 
they would be very sensitive to tech
nological change and also to demand 
restrictions. It would be important to 
undertake at least some sensitivity 
analysis to determine the savings im
plications of variations in the norms, 
particularly since the average savings 
requirements as computed by Bergs-
man and Manne seem to be excessive. 
Nonetheless, they may be attainable if 
the recent average savings trends con
tinue over the coming plan periods. 
However, the road from 15 to 22 per 
cent is arduous. At the same time, as 
a matter of relief, the rather prohibi
tive percentages listed by them as 
"marginal ratios" cannot be consider
ed to be marginal savings ratios in 
their generally understood sense. They 
are the slopes of straight lines which 
connect points on vertically shifting 
savings functions and not changes in 
planned savings (as function of in-
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come) with respect to changes in in
come. The actual marginal rates can
not be determined from the model; a 
pimple, geometrical exercise, however, 
can-convince us that if the average 
savings rates are increased in res
ponse to a shift in the savings func
tion, the actual marginal rates must 
be below the rates computed by the 
authors.7  

As mentioned above, the authors do 
not specify the policy measures needed 
to implement any one of the alterna
tive programmes computed in their "re
quirements analysis". Nor do they 
take a position as to the feasibility or 
the desirability of any of the alterna
tives. They are correct in pointing 
out that the parameters and con
straints they work with must not be 
considered as fixed forever. And, in
deed, constraints are not immovable 
and norms can be changed. For in
stance, in a country like India, agri
cultural productivity could be increas
ed if the government would intensify 
its farm programme. Then, on the basis 
of some assumption's about how agri
cultural productivity would be affect
ed, we could estimate the correspond
ing Changes in the norms used in the 
computations. 

Choosing Growth Paths 
Thus, resource or input require

ments can be reduced not only by re
ducing targets but also — most im
portantly — by increasing efficiency or 
by adjusting the composition of de
mand. In fact, the process of planning 
docs not consist of searching for 
some path which takes the structure 
of the economy as constant and which 
has no other merit than that in terms 
of some historical criteria it is con
sistent and feasible. Instead, planning 
consists of trying to ascertain the 
benefits and costs of adjusting tho 
supply and demand relationships so as 
best to approximate the social ob
jectives of development. And, indeed, 
this is where the use of planning mo
dels is justified: they can be employed 
to analyse the relationship between 
certain strategic elements of a plan 
and to study the consequences of 
changing the assumptions underlying 
these elements. But since the analysis 
can be undertaken only at the cost of 
abstracting from the majority of ob
jectives and constraints, the results 
must be interpreted from the point of 
view of their qualitative rather than 
quantitative significance. 

Before concluding my discussion, 1 
would like to make one further com-
ment about the uses of planning mo

dels for choosing 'growth paths and 
strategy. The Bergsman-Manne com
putations provide us with six alterna
tives to choose from. By subjecting 
I he model structure and the norms to 
further changes, we could generate 
any number of other growth paths, 
many of which might be as plausible 
or as relevant as the Bergsman-Man
ne trajectories. Each path implies o, 
different set of policies and the choice 
among the alternatives can be made 
only in terms of some political-eco
nomic judgment. Thus, I am in agree
ment with the authors when they 
consciously side-step the question of 
choice. Economic plans represent the 
reconciliation of a vast number of po-
lilical as well as economic constraints 
with a multitude of frequently contra
dictory and non-quantifiable social ob
jectives. In a world of imperfect know
ledge and uncertainly, the use of 
planning models is necessarily confined 
to partial analysis. It would be fool
hardy as well as illegitimate to use 
them for prejudging the strategy of eco
nomic development. 

Notes 
1 To the extent that multiple shift 

operations can be introduced, the 
assumption may be less damaging. 

2 Non-feasibility in this context does 
not necessarily mean absolute im
possibility in a technical sense; it 
may just mean social or political 
lack of desirability. 

3 In a normative context, however, 
optimising models are inherently 
less arbitrary than non-optimising 
ones. But this in itself is insufficient 
to determine the relevance of any 
model to an actual economy. 

1 Though this is semantics, the title 
of the Bergsman-Manne paper is 
somewhat misleading. The model i t
self is consistent. The question is 
whether the computed trajectories 
are feasible in terms of the estimat-
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ed capacities expected to prevail in 
the initial year. Hence, if the au
thors are concerned about the non-
feasibility of their trajectories be
cause of the initial construction 
bottleneck, they would be more ac
curate if they used the term "almost 
feasible" rather than "almost con
sistent". 

5 In fact, historical experience sug
gests that the supply of housing 
lags in the initial stages of both ca
pitalistic and socialistic develop
ment. Consider the Manchester 
slums and the Soviet housing 
squeeze. 

6 The profiles themselves would 
change, however, in response to in
troducing an optimising mechanism 
combined with some endogenous 
choice in the import substitution 
policies. This is borne out by the 
results of Chenery and MacEwan 
"Optimal Patterns of Growth and 
Aid Over Time", mimeographed pa
per presented at the Conference on 
the Theory and Design of Economic 
Development, Iowa State Universi
ty, Ames, Iowa, November, 1965. 

7 For the case of comparing observed 
savings So and S1 before and after 
a shift in the savings function (say 
in response to a change in tax po
licy) consider the following geome
trical representation. The MPS are 

the slopes of the functions shown in 
solid lines. The rates computed by 
the authors correspond to the slope 
of the straight line defined by the 
points (Y0, S0) and (Y1, S1). 
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