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THE MAHALANOBIS PLANNING MODEL

Finally it should be noted that it is dangerous to generalize the development
strategy suggested by the model, since there is some relation between the type of
procedure adopted and the characteristics of the economy'#2, Therefore,, while large
countries such as India may be tempted-to follow more autarchic policies; small coun-
tries, such as the Arab countries, will be forced to pay more attention to comparative
advantage because they cannot hope to produce the whole range of manufactures and
capital goods domestically.

22— Hollis B. Chenery, «Comparative Advantage and Development Policy,» Ameri-
can Economic Review, Vol. 51 (March 1961), pp. 18-51.
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(9) Finally, the model was not used to examine the significance of alternative

long-term Programs, 20 and jp facy j¢ could have been used for that purpose only with
substantia] modifications.

V — Policy Implications

There are three major policy implications in the model that has been discussed in
the Preceeding pages,. These are :

1—1 ncreasing the rate of investment is the only fundamenta] remedy for unemploy-
ment in India,

key sectors, stress on avoidance of bettlenecks, and attempts to equate supply of

and demand for labor and capital.
In its concentration on the saving-investment relationship and the Possibilities of
substitution between capital and labor, the model has serious deficiencies as 3 basis for

allocation of resources,2!

The absence of such important Parameters (whether direct, i.e., those which are
fixed by government; or indirect, i.e., those which can only be influenced by gover-
nment) will make the process of manipulation of the model rather difficult and
sometimes impossible. This process of manipulation is important since jt js the one that
gives information as 1o the size and direction of the impact of any change in parameter
~— and may thereby help to decide about policies which affect that parameter.

18— Bronfenbrenner has showed that ap extension of the two sector m
e€conomy will not necessarily give the Same result, See Bronfenner, op. cit.
19 — Chakraverty op. cit., p. 49, )

20— H. Chenery and M. Brune, «Development Alternatives in an Open Economy :
The Case of Israel.» Economjc Journal (March, 1962).

21 — This deficiency s also shared by many current growth maodels,
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THE MAHAILANOBIS PLANNING MODEL

Investment in new processes is the mechanism by means of which the process of
structural change (or structural breake as it is often called) takes place. this is the truly
dynamic problem of a change in the production functions which is given no account in
the model. i

(5) The model has a uniform one — period lag in the production of all goods, anid
thus the gestation lags which are an essential part of investment planning in economic
growth are not appropriately considered. Investment is tripartite : finished (in produc-
tion,) startéd (being built), and in execution (goods in process). the introduction of such
lags will result in slowing down the rate of growth compared to a situation where these ]
lags are absent, or alternatively that the same rate of growth requires more savings with
them without these lags. 15, 16

(6) The parameters of the model are defined in incremental terms and are assu-
med to be constant. This assumption might be appropriate in the case of capital
widening types of investment, but it may not be so in other types as irrigation, housing, ;
etc. These investment projects will certainly raise productivity but will not be accompa- o)
nied by a future increase in employment.

Moreover, when prices change, these parameters may change accordingly even if
the technological process of production remains unchanged, and the logical applicabi-
liiy of such parameters is questioned. Such parameters, therefore, should depend not
only on technological conditions, but also. on prices. 17 |

(7) The model assumes that the entire national income is produced domestically.
The economy is, or should become, independent of outside sources for fundamental
goods. This is, of course, subject to question.

The above argument could be applied not only to capital goodsin particular, but to |
any (except luxury) goods. Then, is he saying that self-sufficiency is always better than |
international specialization and cooperation for India ?

This problem of international integration of the economy is essential to the whole
problem of investment planning since it will determine the economic policy towards
new industries, and whether some new economic activities will pay their way. Such
considerations will determine in what direction should the economy be changed, and
how and when should investment be distributed among industries.

The decision that the capital goods sector should receive 1/3 of total investment

15 — Ibid., Chap. IV., pp. 61-79.
16 — This could be proved as follows : If the gestation period is €. and the c?ital-

output ratio is §, then, Te = 6= LY ¢€ 41 = Y ¢ J‘J =20 bYe ¢Sl
But b_:fe+ £=9 )‘yt then T¢ = ¢ 9(“.9)<3t i’

On the other hand § +« Y For equilibrium we should have S e = i <

and thus of.jtr_o SLHS)‘jt -192 o <

17 — Komiya, op. cit., p. 30. o (1+9)
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Maximize 5 \ = y,+_§l +Y,

(the objective function)
subject to the constraints

2136}.“ +'7j1 +1.2_233 &39/5—60
313 Y, 4310y, + §43 Yy,

and the non negativity requirements :

in calculating the parameters. Komiya’s view is that it is more reasonable to maximize
income before taxes and subsidies and assumed (arbitrarily) that factor requirements
are 10% higher for sector 2 and 10% lower for sector 1.
The solution of this problem shows with the given supplies of factors, the increase
in income is higher then that given by the 59 goal assumed in the model. 1,02,

(3) The lack of any considerations of factor Prices problem. The solutjon of a price
imputation problem is the dual of the linear Programming problem discussed above.
The original model gives a zero price (which is equal to the marginal product) for
capital. Even when we allow for differences in the costs of production among different
sectors, the price imputed 1o labor is still unreasonably high, Thijs suggests either that
there is something wrong in the construction of the model or thag the estimates of the
parameters used are not correct or perhaps both. 13

defended by such welfare reasons.
13 — Komiya, op. cit., p. 34,

14—, Chakraverty. The Logic of Investment Planning, (Contributions ¢
Analysis, 18.) Amsterdam, 1959, North-Holland Pujp, Co.,Ch. 2
«Planning in India,» in Max Millikan (ed.) National Econ

Bureau of Economic Research, Columbisa University Pre
305-18,

omic Planning, National
s, New York, 1967, pp.
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THE MAHALANOBIS PLANNING MODEL

Which will give us  valyes of¥,.¥,and MR
The final point that will be discussed in this section is related to the type of
aggregate production function assumed in this model and the nature of technical

?
Since the parameters Q\' s (the incremental output — capital ratios) and&LS'(the net
investment required per engaged person in each sector) are assumed to he given and
fixed during the plan period, then the aggregate production function for each sector is
one of fixed proportion production function. These functions are difterent for diffe-
rentsectorsbécause the parameters are different) andall, of course are homogenneous

and linear.

For the VEry same re ason (constancy of the parameters) t=chnical change is not
allowed for in the model. Techincal change could be preseated as an outward shift of
the production function. B i this is not permi-sible under ou; assumption. However, it
could be introduced easily by allowing the PL 5 and B § to vary over the planning

period.

IV — Technical Deficiencies of the Model

(n The consideration of the demand side of economic planning is almost entirely

absent from the model. He assumes the entire economic problem to be one of supply.

This means that the government willabsorb or distribute any surplus that may arise. 8.
In ihis model the supply of consumer’s goods is determined only from considera-

between demand and supply, he did not Incorporate it explicitly into the planning
model as additional equations.

In addition, the equality between demand and supply of capital and intermediate
goods should be taken care of if there is to be a consistent economic plan. There is no
explicit considerations of these relationships in the model, however.

It should be noted that the model will be more realistic, the more restricitions are
explicitly taken into account, and it will have little economic meaning if important
restrictions are not considered or if the solution does not give a consistent and feasible
plan?®

(2) The model is satisfied with 5% annuel increase in national income, and,
therefore, is not an optimizing model. Expressing the model in linear programming
form, national income could be maximized under the given conditions of the supplies
of new investment and labor. 10

8 — Komiya, op. cit,, pp. 31-32, sce also Bronfenbrenner, op. cit., pp. 45-7.
9 Komiya, op. cit., p. 2.
10 — Ibid., p. 33.
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Numerically, we have 6 .

Initial nationa) income is Rs 108,000 m.
income js 5% o

= 108,000 [C14.08)5 )7 = Rs 29,000 m

ment funds are R, 56.d00m. over five years out of which | 3 is

pital goods sector (or Rs 18,500 m.) and the rest ( Rs 37,500 m.) is
ther three sectors. Also, th

directed to the ca
directed to the o

€ target for new employment is 1] m,
workers,

When the funds directed to the capital goods sector are determined, and since the
labor and capital requirements arekno

Wn parameters 7

.thenitjs €asy todetermine the
n this sector :

me and employmeny

Th.

rease in income produced in t).e capital goods sector =Rs 18,500 fq« =Rs
3,700 m,

The increase in employment in thjs SeCtor:Rs. 3,700 m. X b, =0.9 m.

This could be found

as a solution of the
the value ()(){:5 hich wil

next three simultaneous equations (g
Isatisfy them

find

Y, + yt _(.53 = 15,354
2, 8¢y, +9 Y. 4 Tary, -

3,03y tHRoY, o E?S_n

A solution of this System of equations could be found through the yse of the usual
techingues of matrix algebra ;

= /9,

!

' _y 15000
) 7
2, 36 .
¥ Z2.210 y‘L - 37_,000
32% 320 593 9, oy
6 — R. Komi_—
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THE MAHALANOBIS PLANNING MODEL

&

piinimal value for Ar- Mahalanohis suggested a minimum of Ag = 0,33
(For higher minimal rates of growth, the value of J\r\is correspondingly higher) 3
Also, i N is defined as the additional number of persons engaged over the plan
perod, then .
N o= vooat v My 4y

Now, defineotas the ratio of net investment 1o nel national income at factor cost
(thus it is the average propensity to save) and is assumed to be constant. If A is total
imvestment over the whole plan period and € is the net investment required per
engaged person in cach sector, then :

= Ng@p + N O, '(’hx_ez_ +n56'3 (3)
Since A s given, then Mg G o= A R A and so we have :
Q“—"-‘/\Rq '(‘\'\|e(+ﬂ\_91_4."‘3@3 (3)

Then. if Eis the total increase in income over the whole plan period, and if g is the
constant rate of growth which he assumes given and equal to 5%, we get

E = @ﬁ"gﬁht\*'él Ol”; "'BLQ’LHL‘T ﬁ}gj’h:l:j" [(l-Q)i[] b,

In order to use this model, we must substitute statistical estimates tor the different
algebraic symbols in the above equations.

It is possible 10 treat E, A, and N as variables. But the values of the ratios

(J'R, 3l ’{flz'md g,and 22,6 5, 62 ,and 8, behave as parameters and are given
in the sensc that their values are assumed constant and are not sought to be influenced
by planning during the plan period.

Theallocation ratios of im estmemi p; on the other hand. (and excluding ¥ which
is given) are at the choice of the planners, and must then be obtained as solutions of the
sctot simultaneous equations given above. The rate of increase of income and cmploy-
ment may be treated as variables to which desired value may he assigned. The model
would then enable us, with the help of numerical estimates of the various parameters, to
study how the allocation ratios Ay should be chosen so that the desired aims can be
realized.

4 — Mahalanobis, op. cit., p- 29, _
5 — M. Bronfenbrenner. <A Simplified Mahalanobis Development Model» Economic
Development and Cultural Change, Vol. IX (Octobre, 1960), p. 49.
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term growth of the economy is going to depend on it 2 |t was, therefore, decided to
increase the rate of investment in Indiato 10 or 119 during the plan period.

The long run aim, as Professor Mahalanobis saw it, should be to produce capital

"The technical methods used in the plan formulation can now be briefly explained.
The total amount of investment available having been provisionally settled, one may
proceed (provisionally, of couse) to distribute the investment to groups of industries or
toindividual industries and services. In each industry, the amount ofinvestment having
been (provisionally) settled, it would be possible (with the help of technological coeffi-
cients) to estimate the expected output in physical terms and in money value, the

expected contribution to national income, and the expected volume of employment

I — The Structure of the Model

‘The model divides the Indian economy into four sectors : the capital goods sector,
and the industries producing consumer goods and services are divided into three
additional sectors : namely factory production of consumer goods setor (C-1); the

whereeach ) represents the fraction of total investment going to each specific sector.

The vatuce oj f\ﬁis taken from his two sector model. In that model he argued that in
the initial stage of development the larger the percentage of investment in consumer
goods industries, the larger will be the income generated. This has to he expected since
the incremental output capital ratio (which is defined as B)is expected to be larger in
consumer goods industries than in capital goods industries (.Bc > B0). But there is a
critical range of time and as soon as this is passed, the larger the investment in capital
goods industries, the larger will be the income generated.

For these long-term growth considerations, the minimal growth rate will require a

2 — This point will be developed in some detail in the next section.

3 — Mahalanobis, vp. cit., p. 21.
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1 — Introduction :

Its was almost twenty years ago when professor P.C. Mahalanobis presented his two
planning models that were used for the formulation of the Indian second and third five
year plans. The former was a 2 sector model, to demonstrate the allocation of inves-
tment between the sectors and the over-all growth rates. It distinguishes consumer
goods and investment goods, the later usable to creete capacity in either sectorgiven
these, and some other conditions, if followed that the long run rate of growth depends
on the reletive allocation of investment to the capital goods producing sector. The latter
four sector model, was intended to indicate the investment allocations which would
achieve prescribed growth rates and employment levels.

In this paper, the four sectors model will be discussed and analyzed in order to
show the purpose, the structure, and the technical defeciencies of the model. Finally,
the policy implications of using the modelin planning in other less developed countries
will be discussed.

II — The Purpose and Uses of the Model

The model was used as the theoretical and statistical basis for the formulation of
the Indian Second Five Year Plan. The two major objectives of this plan were to increase
national income as much as possible while progressing towards full employment. '

In India, as in most underdeveloped countries, unemployment is chronic because
of the lack of capital goods and, therefore, the only fundamental remedy is to increase
the rate of investment? This could be done through expanding the production in the
small scale and household industries which is labor intensive and capital light sector.
The demand for such products could be increased through an increase in investments
in heavy industries and the expenditure on services.

The increase in the rate of investment is also important in the sense that the long

Dr. Ibrahim Abu-Lughod Professor of Political Science, Associate Director of African Studies, Northwesters
University. .

1 — P.C. Mahalanobis. «The Approach of Operational Research to Planning in India,»

Sankhya. (December, 1955), p- 17.
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