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Contribution tc the Discussion of Professor Leontief's

Paper on "Recent Developments in the Study of Inter-

Industrial Relationships.”

by Tjalling C. Koopmans

I shall confine my remarks tc points of contact between the
noGels developed by Irofessor Leontief and certain sections of current
econonic theory. I shall thus not be concerned with the difficulty of
finding data ihat correspond to the theoretical concepts. In narticular,
I necd not question the assumtion of constant input-cutput ratios, be-
cause conceptually such constancy can be preduced by a sufficiently fine
breakdoim of production into eleomentary reproduceable activities. Since
Leontiel's model and its presentation are influenced Ly a c¢encern with
neasurencint, 5y remarks are to be regarded as supplenentary rather than
eritical,

tiowever, some criticism seems in order of Leontiefic uze of
certain terms in meanings different from those usually attached <o them
in economic theory. "Supply and demand eguations" are usually conceived
as relationships expressing by vhat quantily suppliers snd consumers res-
nond tc a given price. The sane lerm should not be used for the identity
{or equilibrium cendition) which says that, in the absence of chances in
stocks of a commodity, the quantity supnlied equals the qua ity denanded,

Lilkewisc, I feel that the designation ¥zeneral equilibrium
analysis" for the nodel under discussion is inappropriate. This term
usvally connoles analysis of the process whereby the exercise of optimizing
choice by each of a mumber of individuals or firms brings about determinate
prices and guantities. In the model that has been presented there is no

study of choice. Lven in its open version the medel is mechanical in the



sense that specification of the final bill-of-goods uniquely determines the
rate of outout of all industrial activities.

It may be useful to draw a distinction between planning models
designed to study and guide ontinum allocation c£”resources tovard some
stated ohjective, and models intended as a description of economic behavior
in reality. Reference to this distinetion will clarify apparent contra-
dictions. TFor instance, the acceleration yrinciple, declarcd dead yester-
day oy Professor Haberler, is very much alive today in Professor Leontief's
presentation. The contradiction is resolved if we realize that the accel-
eration principle is dead as an explanation of actual investment fluctuations
during business cycles, bul makes very good sense in a model designed to
plan investments over a period in order to attain levels of production
increasing in a pre-assigned manner. Similarly, the use of technolosical
inﬁormation stressed by Leontief seems adequate for a planning rodel, but
the attempt to develop a dynamic model of actﬁal behavior including such
uatters as investuent in inventories and in productive squipment is 1ikely
to reintroduce the difficulties of statistical infercnce from time series
which he has been hoping to avoid,

The renmainder of my remorks is concerned with the use of the
nodel under discussion for the theory of allocation of resources, JLet us
define primary inputs, not in a manner dependent on where the model is
"cut open,™ but as those inputs of which the amount is subject tc limita-

essentially limited
tions beyond the influence of the plamning vody, Such/inputs comprise,

for pracﬁical purposes, the maximum labor force, the amounts of land of
various grades in existence, mineral resources, and, in dynamic models,
the initial amounts of capital equipment of various kinds. Now, as was

remarked oy Professor Herbert 5imon in another meeting, the mechanical



natuwre of the model entails that if o given bill-of-goods just abzorbs bhe
total amount of labor available, it may either fail to utilize ail, or
require inore than, the land or the capital equipment available. This un—
realistic feature of the nodel can be avoided by placing more colurms in
the coefficient matrix than rows, that is, by introdueing more ways of
producing things than things to be produced, Choice between alternative
combinations of industrial processes can then be directed to ubtilizing to
the linit of availability all prinary inputs, and to maxdimizing the com-
posite output in the éense that a position is sought in which any Turther
increase in the output of one cormiodity necessitates a decrease in the out-
put of at least one other commodity.

If such a position is attained, one can evaluate the Lechnological

(by changing the relative weights of processes in the combination applied
ratios in which individual outpubs are scubstituled for each othey., Dy inter-

preting these ratios as imputed (relative) prices, and by extending this
systen of imputed prices to primary inputs and to such intermediste products
as nay be introduced, a model is obbained which is a special formulation

of the theory of allocation of resources developed® by l'eade, Lange, Lerner,
and others. To the extent thai perfect competition exists, ordinary market
processes bring about the establishment of such price ratics. here due to
monopoly or olipopoly, or due to price control in a war econony, money prices
lose their usefulness as guides to allocation because they fail to express
the relative scarcity of the comodities involved, explicit evaluation of
imputed prices Ly tieans of a model of production as here considered is an

irportant tool toward optirmum use of available resources.
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