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PREFACE

This little book was written with the purpose of helping to
clarify some of the conceptual problems that surround the founda-
tions of capital theory. Much of recent theories of growth, as well
as the more traditional microeconomic theories of investment, de-
pend on capital notions. While this essay does not attempt to come
to grips substantively with these problems, it is hoped that its dis-
cussions will prove of value to workers in these fields.

The author’s debt to the literature is, despite the possibly over-
critical tone of the essay, very great and very gratefully acknowl-
edged. Despite the author’s dissatisfaction with much of the
presentation of “Austrian” capital theory, it is from the great
writers in this tradition, from Bohm-Bawerk, Fisher, and Wicksell,
to Mises, Hayek, and Lachmann, that he has, directly or indirectly,
learned most of what is here set forth.

The author is deeply grateful for research support that made
this work possible. In particular are to be mentioned the Relm
Foundation, and the Research Office of the Schools of Business of
New York University. To Professor Robert Lindsay the author is
deeply indebted for encouragement given in a number of ways.
Some of the ideas set forth in this book were presented to a faculty
seminar at New York University; the author’s thanks for helpful
critical comments then expressed go particularly to Professors
Solomon Fabricant and Arnold Sametz. Professor Mises kindly
read the final manuscript draft and offered valuable criticism. To
all these the author is conscious of a debt of gratitude; he holds
none of them to blame for inadequacies in the finished product.

Nora Greig performed an efficient and expeditious task of typing
the manuscript. The thanks due to the author’s wife for her help
during the painful months prior to this book’s publication are not
capable of being set down on paper.

IsRAEL M. KIRZNER
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CHAPTER ONE

UNFINISHED PLANS

Introduction

In economics, more than in other sciences, a good theory is a
structure of which the foundations consist of clearly defined con-
cepts. Economists have, indeed, long recognized the substantive
importance to their discipline, of careful definitions. The ability to
define usefully the terms used in theoretical economic discussion,
turns out almost invariably to call for the very same insight into
economic processes that is required for the enunciation of theoretical
propositions themselves. Differences in the definitions assigned to
key terms usually turn out to reflect differences in the understanding
of the nature of the economic processes to which these terms are
relevant. In probably no department of economic science is this more
obviously the case than in that of the theory of capital. As long ago
as 1836 Whately found that eight of the leading writers on political
economy presented divergent views on the nature of capital.® More
recently Solow has remarked that a man from Mars reading the
literature on capital theory would be bewildered by the multitude of
the connotations of the term capital, ranging from stocks of con-
sumer goods for the maintainance of workers, to wine and growing
trees, to durable buildings and machinery, and so on.? And the
characteristic difficulties and controversies that have complicated
modern theories of capital are closely bound up with these differing
concepts of capital.

In the present essay we are not ambitious enough to set out to

1R. Whately (1836) pp. 231-2. (When the name of an author is fol-
lowed in this way by a date in parcntheses, the work referred to will be
found in the List of References, pp. 143-147 below).

2 R. Solow (1963) p. 12; see also BShm-Bawerk (1921) Book I, Chapter
HI, for an exhaustive discussion of earlier cormpeting concepts of capital; see
also Fisher (1906) Ch. 4, para. 2.









4 AN Essay oN CAPITAL

ties of which he is aware. At the same time these exchange oppor-
tunities that are available in the market are determined by the
decisions which the other market participants are making, in thesr
pursuit of their own purposes, in the light of the opportunities that
they find available to them. The market process consists in the syste-
matic chain of events that ensue from the interaction in the market
of the decisions of numerous participants. These decision-makers
find, at the outset, that the opportunities that are in fact being
offered to them in the market (by virtue of the decisions of others)
are different (either more or less attractive) than those originally
expected. From the lessons learned in the market in this way, there
follows a systematic pattern of adjustment and revision in the
decisions made by market participants. This pattern of adjustment
constitutes the market process.®

Now, this analytical framework is applicable in the first place to
an economy in which capital is completely absent—the “kapitallose
wirtschaft”’. What it is proposed to do in this essay is to extend
explicitly this same framework of analysis to the consideration of
an economy in which capital plays a role both in individual decisions
and in market activity. We will first inquire into the capital-relevant
decisions of the individual, against the background of assumed
given market opportunities. We will then proceed to consider, in
barest outline, the manner in which adjustments and revisions will
be enforced upon such individual capital-relevant decisions as a re-
sult of the interaction in the market place of such decisions made by
numerous market participants. The insights obtained from such an
approach will, it is hoped, throw light on the nature of “capital,”
and provide pointers towards the full development of capital theory.

We will find it to our advantage to proceed very slowly. We must
contemplate the kinds of plans which individuals make, we must
thoroughly “feel” the opportunities envisaged at the outset, and the
way in which, as' time goes on, the individual perceives these op-
portunities to be affected by the actions which he has already under-
taken. All this may not seem very exciting; after all we are ali

5 For a more detailed analysis of the market process on these lines, see
Kirzner (1963).
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cake to remain in the oven, as originally planned, until fully baked.
A statement that a fully baked cake “‘flowed automatically” out of
a half-baked cake (and a hot oven), is not a very important state-
ment at all. The statement gains whatever plausibility it possesses
from the circumstance that, in fact, no “‘new’’ decisions were made
at the time the half-baked cake was permitted to remain in the oven.
(Alternative decisions were merely considered and rejected). But
past states of affairs (seen as the basis for the subsequent course of
events) are of interest solely because these states of affairs did, in
fact, inspire “new’’ plans. The course of events during a period in
Crusoe’s history does derive from the pre-existing state of affairs—
but only because these events depended on the plans which Crusoe
adopted, these plans being made at the start of the period, on the
basis of the state of affairs prevailing at that date.

We may express these ideas in a slightly different way. We are
talking on the one hand of a “state of affairs” at a point in time;
and we are talking on the other hand of a “course of events” over a
period of time. Whenever one finds Crusoe, one is entitled to en-
quire as to the “present state of affairs.” And this may involve an
examination of the tangible things at Crusoe’s disposal as a result of
the initial stages in the execution of as yet unfinished plans. The de-
scription of the present state of affairs may thus be conducted in
terms of earlier events leading up to the present, or in terms of the
possible courses of events open for choice in the future through the
availability of today’s resources. Should, however, Crusoe select to
complete the final stages of the originally adopted plan as planned,
then he will, in retrospect, attach no especial significance to the
“'state of affairs” at the intermediate point in the plan’s fulfilment,
and no especial significance to the array of tangible things that were
at his disposal at that time. When he is at the intermediate point in
time, these tangible things are the resources which will determine
what further steps he will take. After an entire plan has been
carried out, Criisoe is aware only of his original goals, and of the
final results of his efforts in their pursuit. Looking back at the
tangible things that were at his disposal at some past intermediate
point, he sees them as nothing more than the means that were
necessary to “carry” the actions performed in the earlier stages of
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the project up to the time when the ultimate outcome of the project
has come to fruition. Looking back, those intermediate tangible
things merely “'stored” the earlier efforts up to the time when their
final results could be derived from “them.”

Crusoe and An Overlapping Sequence of Plans

We have already noticed the artificiality of the assumption that
Crusoe chops up his lifetime into separate periods of time, in each
of which a new plan is both started from scratch, and carried to
completion. We have noticed, that is, the artificiality of considering
points in time when earlier plans have been fully executed, while
new plans have not yet been considered. It is more plausible to think
of Crusoe’s life as consisting in a series of actions, (each one of
which is designed to advance some plan), such that long before
earlier plans (which may, as discussed, each have an infinite hori-
zon) have been “completed”, new decisions and plans have already
been superimposed on the program that had previously been laid
out for subsequent execution.

Complicating as the recognition of this pattern of planning may
seem to be, it should be clear that very little of what has been dis-
cussed so far in this chapter has thereby lost its relevance. Perhaps
the only important respect in which matters have changed, consists
in the fact that the ideas developed in the earlier discussions are
likely to seem less obvious in this more complicated case of continual,
overlapping decision-making. This is particularly likely to be the
case if Crusoe’s programs of activity happen to follow a fairly regu-
lar and repetitive pattern.

We may imagine Crusoe engaged in various productive activities
year after year. At any one time he is employing an array of resources
available to him. During any given period of time Crusoe’s pro-
ductive activities are channelled into the provision of goods for
consumption, together with the maintenance, periodic replacement,
and also the possible expansion, of his stock of tangible resources.
In this scheme of things, a look at Crusoe’s situation at any time,
will reveal an array of tangible things at his disposal, that is not very
different in composition from the array of tangible things available
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to him at other times. Crusoe always seems to be in the middle of a
project or projects, and his “'state of affairs” is a/ways about what it
was before.

In these circumstances it is quite easy to overlook the prime im-
portance of Crusoe’s plans, that are continually being revised and
extended and which at all times determine the use to be made of
the available array of tangible things. It is easy to overlook the fact
that at any one time Crusoe is likely to have a number of projects
simultaneously under way, and that these projects will be in various
stages of advancement.

But once attention is drawn to these facts, it is impossible to
escape the conclusion that the considerations discussed in the pre-
ceding sections, remain as completely valid and relevant for this
more realistic example, as they were for the more artificial cases
discussed earlier. The “state of affairs” at any point in time may
be gauged in part from the composition of the tangible resources
then at Crusoe’s disposal. And, as before, it will be possible to
describe these tangible resources in terms of the relevant plans from
which they have sprung, and in terms of the functions designed for
them by these plans. It must only be remembered that each bit of
tangible resource must be related back to its own (possibly unique)
plan. Instead of being in the middle of one project, Crusoe is in the
middle of a number of projects, at different stages of incompleteness.
That is all. The fact that the overlapping of these different projects
leads to a fairly constant periodic volume of output, (after replac-
ing worn-out equipment), is quite irrelevant to what has been dis-
cussed so far in this chapter. This last point is important enough to
require some elaboration.

When Crusoe does in fact engage in activities that repeat them-
selves year after year, making sure that at all times his stock of
tangible things available for productive employment is constant,
then the outside observer, and perhaps even Crusoe himself, may
lose sight of the role of the plan in the system. Crusoe might argue
as follows. At each point in time he has control over the (constant)
stock of productive tangible things. During each period of time he
is able to attain a (constant) level of consumption (after deducting
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Crusoe is interested in maintaining a constant level of consumption,
then he must plan his actions to this end. In these plans, the im-
mediate maintenance intact of the stock of tangible things is re-
quired, not for the sake of current output, but for the sake of the
adopted goal of maintaining the current level of output indefinitely
during the future. To do this may call, as discussed earlier, for the
simultaneous undertaking of a number of “staggered” projects;
Crusoe must commence on new projects while earlier-undertaken
projects are still in various stages of partial completion. The age
composition of Crusoe’s stock of tangible things can be understood,
and can serve as a basis for explaining the future, only by steadfastly
bearing in mind the particular plans that have brought about the
present state of affairs.

Multi-Period Planning by the Individual
in a Market Economy

We turn now to apply the ideas learned from our discussion of
Crusoe planning, to planning within the context of a market econ-
omy. We consider first the multi-period plans of individuals. Then
we will consider the implications to be drawn from the fact that the
data of the market result from the interaction of numerous indi-
vidual plans.

In a market economy an individual is able to make multi-period
plans with a greater range of freedom than was possible for Crusoe.
Crusoe considered the resources at his disposal, made a guess as to
the resources likely to be placed at his disposal by the course of
future (external) events, and made his plans accordingly, striving
to put his resources to use in the most efficient way possible, for
the satisfaction of his own anticipated wants. In a market economy,
too, an individual considers, just as Crusoe did, the resources at his
disposal now, and those expected to be made available to him by
future (external) events. But the individual in a market economy
can make plans which call for the employment of resources which
he does not now possess, and which he does not expect to come
directly into his possession at all. He is able to do this because he is
able to exchange in the market the resources which he does expect
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to come directly into his possession, into the other resources re-
quired for the execution of his plans. A special, very important
example of this, arises from his ability to borrow the means to
acquire the resources he needs.

An individual will then make multi-period plans that are limited,
not by the particular resources expected to come directly into his
possession, but by the arrays of resources expected to be obtainable
in the market place through sale of his own resources, or by the
terms on which present resources can be borrowed. Moreover, these
multi-period plans may be designed to produce output for which the
planner himself anticipates no desire, and which will only later be
exchanged in the market for the goods the planner himself expects
to consume.

Prominent among the factors that an individual must take into
consideration in formulating his plans, will therefore be the market
prices of (a) the resources that he expects to come directly into his
own possession, and (b) the resources that will be required for the
execution of the various plans under scrutiny. For the purposes of
the analysis of /ndividual multi-period planning, one assumes that
these prices are given and externally-determined. The existence of
these prices (in conjunction with output prices) makes possible the
calculation in monetary terms of the costs associated with the various
projects up for consideration. The relationship between the prices
of future output and those of current resources determines the at-
tractiveness of those projects feasible only through the employment
of borrowed resources.

But once notice has been taken of these possibilities that are
opened up through exchange opportunities on the market, one is
able to apply without further significant modification, the same
ideas that were relevant to the multi-period plans of Crusoe. Let us
take an individual and imagine, (as we did with Crusoe), that he
undertakes a plan.

At the outset our individual may possess resources and/or may
expect to come into possession of resources without action on his
part. He may, in addition, consider possibilities of borrowing var-
ious resource combinations. He may describe these resources in



1. UNFINISHED PLANS 25

terms of their physical characteristics, or in terms of the possible
functions that these resources can fulfill (in certain combina-
tions). But he may also, in the market economy, describe them in
terms of their purchasing power; in particular he can measure
their monetary value. (Should, indeed, he acquire resources
through borrowing, then it may be a sum of money that is bor-
rowed ). Nevertheless, when an individual considers a particular
plan of production, he must still at some stage in his calculations,
deal with it at a technological level. While calculation can now be
carried on in monetary terms, the alternative plans being weighed
still involve the same real elements that were relevant to Crusoe.

At the technological level it is, therefore, still possible to exam-
ine the tangible things that represent the state of an individual’s
half-finished project. It is still possible to describe these things in
terms of past plans, in terms of the functions assigned to these
things by these past plans, and in terms of the functions likely to
be assigned to these things by the new plans that will be made in
the light of changed conditions.

At the same time the facility for calculative purposes that is
possessed by money enables the planner to measure the success or
failure of his project. In particular it enables the value of the
stock of tangible things on the one hand, and that of the flow of
finished output on the other hand, to be expressed in homogene-
ous units of money. The individual concerned is certainly very
interested in the relationship between the value of his stock of
equipment and that of the annual output that he is able to produce
with its assistance.

It is rather important to observe that these possibilities of meas-
urement that exist in a monetary economy carry with them certain
fairly subtle temptations to the observer, that may avert his atten-
tion from the planned character of the tangible things that repre-
sent the state of an individual’'s half-finished projects. In our
discussion of Crusoe, we came across similar temptations; in a
monetary economy these possibilities acquire much greater impor-
tance. When both the resources with which a project is under-
taken, and the outputs which are yielded by the project are both
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to grow, almost spontaneously; it makes it easy to think of the
assets (which may be expressed in terms of such a monetary sum)
as possessing somehow a “‘productivity”’ of their own. (This mis-
conceived view certainly seems to fit in only too neatly with the
circumstance that on the loan market, sums of money do seem to
“'grow” automatically with the mere passage of time.)

This misconception depends, it is worth noting, on yet a further
consequence of the monetary measurement of assets. This is the
misleading impression of homogeneity that is imparted by the
representation of a set of tangible things by a sum of money.
These tangible things may be very different from one another;
they may in addition be the interim results of a number of quite
separate plans. But this heterogeneity is completely submerged
when assets are expressed as a value of money. This leads to an
emphasis on the feature common to all tangible things possessed
by an individual, viz. the mere fact that they are assets. This
facilitates the appraisal of the individual’s “'state of affairs” in
terms of the homogeneous pool of resources over which he has
control, and, as seen above, the way is clear to the idea that from
this homogeneous pool the future gains will flow more or less
spontaneously. In particular, as we shall discover later in this
essay, these notions have fostered the idea that, beneath the super-
ficial heterogeneity of the particular stock of tangible goods an
individual may possess, there exists a commonly-shared character-
istic that is responsible for the future surplus that these tangible
goods will yield.

The earlier discussions of this chapter will have made clear the
misleading nature of such ways of thinking. Of course the tangi-
ble things that an individual has in his possession (as a result of
earlier stages in the fulfilment of a project) are the source of
future gains. This is because the existence of these tangible things
places the individual nearer to his goals than he would be without
these things. After all, that was why his project called for the
provision of these tangible things in the first place. But there is
nothing in the mere existence of tangible things themselves that
justifies their being looked at as merely the reflection of the future
outputs to which they will give rise. This we saw in our discussion
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of Crusoe. Tangible things will give rise to future outputs only
if they are put to use in appropriately planned ways. Even more
empbhatically must we deny that these tangible things possess some
hidden common property that possesses “'productivity”” of its own,
apart from the particular characteristics of the various tangible
things, and apart from the various possible plans in which these
tangible things might find a role.

Interacting Plans

We must now take up the task of interpreting the significance,
for our purposes, of the fact that a market consists of interacting
individual plans. We do not have numerous Crusoes each formu-
lating his isolated individual plan against the background of
market data, but of individuals each of whose plans exercises
direct influences on the plans of the others. Let us first recognize
the role of division of labor.

Crusoe had first to construct an oven, to grow, harvest and
grind grain into flour, and finally to bake bread. In a market
economy these various steps in the long process of production
leading to bread are broken up into separate self-contained proc-
esses. The man who grows wheat does not have to plan its further
development into bread; the oven manufacturer’s plans need not
reach back to iron mining, nor need they extend to wheat-growing
or to bread baking. Each plans his own process. Taken together
the plans tend to fit into an integrated pattern. But no single mind
has formulated any such overall integrated plan. It is enough for
the oven maker to know that there are men willing to sell him
iron, that there are men willing to buy ovens from him. And
$O on.

Of course, each of these stages of production may itself take
time, and will involve multi-period planning on its own account.
At any given time each of these individuals will be in possession
of intermediate tangible things. From his own individual point of
view these things represent half-finished products — where the
finished product is simply that which he sells to further partici-
pants in the productive process. It is the interaction in the market
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place of the plans of the various different individuals to under-
take different small steps in the overall process of production that
may force adjustments in these plans and gradually tends to mould
these plans so that altogether they constitute an integrated pattern.

Recognizing the role of the market in bringing about this tend-
ency towards coordination among the various stages of production,
we are immediately forced to look on the tangible things that are
the intermediate products of the individual producers, as having a
significance reaching beyond the narrow horizons of these individ-
uals. We look on an unfinished oven, not merely as a half-way
station toward a finished oven, but as a half-way station toward
bread; and we are aware that it is a half-day station along a road
that reaches back to the iron mines and to the wheat-fields. While
the oven manufacturer does not need to know (and certainly not
to plan) that his ovens will be used to bake bread, he does know
that bakers can be expected to offer him prices for his ovens. And
we know that these prices will be offered by the baker as initial
steps in the fulfilment of Ais plans to bake and sell bread. So that
we must indeed see the oven as an intermediate product, the result
of the first stages in the fulfilment of a series of (at least parti-
ally) interlocking plans whose ultimate end is to produce bread
and sell it to the consumer.

This way of looking at things emphasizes the most fundamental
of the insights into the market-system that economic analysis has
been able to supply — the perception that the plans made in a
market interact in a manner that tends to bring about a system of
interlocking plans.

At the same time economic analysis warns vigorously against
the simple assumption that all the plans being made at any one
time do in fact interlock perfectly. Such perfection serves as a
definition only of the state of equilibrium, a state which can in
principle be attained only through the exhaustive operation of the
market process, carried to its very end against the background of
given tastes, factor availability and technological knowledge.
Moreover, when, as in this essay, our interest is focused explicitly
on the multi-period plans of individuals, the requirements for the
perfect interlocking of all relevant plans, reach proportions of
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others, than those originally in mind. This possibility too is rather
similar, in principle, to possibilities we have found already in the
Crusoe economy.

But a market economy may open up possibilities for altered
plans (with respect to the utilization of intermediate tangible
things) that have no close parallel in the Crusoe case. An oven-
manufacturer may have undertaken his line of business under a
profound error. He may have entered oven manufacturing under
a badly mistaken impression of the extent of demand for ovens
on the part of bakers. The passage of time alters nothing in this
case except to provide to the oven-manufacturer clearer and clearer
evidence of his entrepreneurial error. He may be forced, under
such circumstances to revise his production plans in midstream,
and possibly to dispose of his stock of finished and half-finished
ovens in ways quite different from those first planned. What has
happened here is that the seething agitation that makes up the
course of the market process itself has resulted in the alteration of
plans. As we have seen, it is precisely this, the enforcement of
changes in plans in order to bring different plans into closer
mutual adjustment, that is the function of the market process.
This is well recognized in the case of single period plans. What
is here being pointed out is that in the context of multi-period
planning, the market process exercises a very special influence.
This influence consists in the enforcement of new plans that will,
possibly, embrace uses for existing tangible things for which these
things had originally not been constructed.

It is of some importance to notice the range of adjustments
that may be enforced by the market process in this way. This
range is as wide as the range for entrepreneurial error itself. Not
only may, for example, machines have been produced to serve in-
dustries which have no use for these machines. Machines may
have been produced that were designed to be used for a long
period of time, and these machines may in fact be used (perhaps
more intensively) for only shorter periods. All such errors will
lead to disappointments on the part of those who erred in their
planning. These disappointments will strike planners primarily in
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the form of the emergence of market prices for their tangible
things that differ from those originally anticipated. As a result
they may sell their products to others than the producers for whom
they were originally intended.

It should be noticed, however, that disappointingly low prices
for tangible things, do not necessarily mean that these things will
be put to uses for which they were not originally planned. It is
still entirely possible that the ovens may yet be sold to bakers. The
low oven prices may indeed spell severe losses for the oven manu-
facturer. But these low prices may make it just worthwhile for the
baker to continue baking bread. What has happened in this case
is that entrepreneurial error on the part of the oven-manufacturer
has channelled resources into a branch of production (bread bak-
ing), where these resources “ought not” to be employed, as judged
from the view point of an omniscient observer. In other words,
perfect foreknowledge of market conditions on the part of all
entrepreneurs would have inspired multi-period plans in which
bread baking would now be a smaller industry than is now in fact
the case. But, the error on the part of the oven-manufacturer once
having been made, competent entrepreneurship has been able to
make the best of a bad situation. The ovens have been put to
work, bread baking has been permitted to exploit the ready-to-
hand ovens (even though these ovens would not, on better judg-
ment, have been produced in the first place). In other words the
plans originally made for the ovens has been successfully carried
through to completion. The only reason for this, is that the ovens
were produced before the error in their being produced was per-
ceived. The market process has enforced adjustments in current
planning in order to exploit, as far as possible, the steps already
taken in execution of earlier plans (that ought, nevertheless, not
to have been undertaken in the first place). It is not difficult to
see how this same pattern might hold true for a Crusoe economy:
once he has started on a project, he may decide to continue even
though he might now think this project to have been ill-advised
in the first place.
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The “State of Affairs” of an Economy

Consider the state of an economy at a particular point in time.
An examination of the economy reveals the existence of numer-
ous, heterogeneous tangible things. Since we confine our observa-
tions to a single instant, this is all that can be observed. How are
we to interpret the significance of a particular set of such tangible
things? What does the existence of the set tell us about the history
of the economy? What basis does it provide for a prevision of the
future? Our discussions thus far are sufficient to indicate the way
in which these questions may be answered by the economist.

Looking at the economy as a whole, one observes significant
similarities to the picture of Crusoe’s state of affairs as obtained
from the stock of tangible resources available to him at an inter-
mediate point in the fulfilment of his plans. The buildings, the
machines, the stocks of raw materials, the tangible things present
in an economy at a given time, are all the results of past plans;
and they all represent half-way stations along roads intended to
lead far beyond themselves. The future output of the economy,
as of Crusoe, depends on the present stock of resources.

But whereas we were assuming Crusoe’s stock of resources (re-
sulting from earlier steps taken in fulfilment of his multi-period
plans) to be the interim outcome of a single integrated plan, the
stock of produced things in a market represents the heritage of
numberless separate past plans. And we have already noticed that
these plans can by no means be assumed to have been perfectly
interlocking plans. Taken individually each piece of tangible pro-
duced good still represents the past plans of its producers, and
their expectations as to its further employments. But there is not
very much more that can be said to preserve the parallelism be-
tween a Crusoe economy and the market economy. The state of
affairs in a market economy is not the result of a single integrated
past plan, nor does it lay the basis for any such future plan. The
state of affairs in a market economy represents the status of the
numberless individual past plans, and it reveals the extent to
which the market process has brought these plans into consonance
with one another. At the same time an examination of this state
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of affairs may reveal the degree to which past plans have fasled
to mesh. This may then indicate the future revisions in these plans
that will be necessitated, not by changing underlying conditions
(as was the case with Crusoe) but by the mere fact that the future
conflicts between jarring plans can be expected to result in eventu-
ally altered plans.

Nevertheless, despite these very real differences between the
market economy and the Crusoe economy, it must be admitted that
for some rough and ready purposes these differences can be quite
usefully ignored. When one observed two Crusoes, one of whom
possesses tractors while the second has only a wooden plow, one
knows immediately something about the likely respective future
outputs of the pair. And when one compares two countries and
finds the one well stocked with roads, buildings, machines, and
unfinished goods inventories, while the other is relatively poor in
these tangible things, one does feel that one knows which country
will enjoy the greater volume of output. It may be noted that our
tendency to make this kind of judgment about a nation’s economic
future rests, if it is to be at all valid, on an implicit faith in the
past and future ability of a market economy to coordinate plans.
In the Crusoe case we saw how the future can be surmised from
the present array of tangible things, only by speculating on the
plans Crusoe will make to use these things. In the market economy
we can draw conclusions about the future only by assuming, not
only that individuals will make plans to employ the things they
possess, but that they will do so in such a way that these plans
will, at least to a large extent, exhibit a meshing and interlocking
pattern.

If one is willing to make this kind of assumption then it is
entirely in order to assess a nation’s future by referring to its
current stock of things. This can be done by looking at these
things — not, we must insist, as though future output can be ex-
pected to flow, automatically and planlessly, from these things, —
but as though a single integrated plan for the entire economy was
in the process of being smoothly carried out, promising the future
attainment of some coordinated set of relevant goals.
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Some Remarks on the Theory of Capital

Thus far in this chapter little use has been made of the term
“capital.” During our discussions of multi-period planning by
Crusoe, and by individuals in a market economy, use of the term
has, in fact, been studiously avoided. We have been exploring the
implications of the fact that people make multi-period plans; we
have taken notice of the circumstance that in a market economy
multi-period plans exercise influence over each other just as single
period plans do; in particular we have taken notice of the circun-
stance that at any given time an economy — whether that of
Crusoe or a market economy — will reveal the existence of unfin-
ished projects.

The central theme of this essay is the recognition that signifi-
cant economic relationships can be revealed by paying attention to
the as yet unfinished projects that exist in an economy at each
point in time, and to the tangible things that represent the interim
status of these projects. We have discovered that many, perhaps
all, of the tangible things available at any time represent such
“intermediate products;” that the composition of the array of such
tangible things present at a given time in the market place, can
be explained by reference to the past plans to which these things
owe their existence, and to the way in which the market process
has enforced a degree of coordination among these plans; and
that, insofar as the course of future events depends on the present
state of affairs, prevision of this future can be obtained by recog-
nizing the as yet uncompleted plans that were formulated in the
past for the further utilization of these tangible things (and of
the possible revisions in these plans that may be enforced by the
future course of the market process).

The relevance of all this to the concept of capital is not far to
seek. The body of analysis generally understood to be embraced by
the theory of capital, happens to deal with these same problems.
Despite the number of different definitions assigned to the word
“capital,” the concept is invariably used in theories that attempt
to grapple with the relationships between resources at one point
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their definition. 1! Proceeding from this foundation one is then
able to discourse further concerning the past inputs, or the “wait-
ing” that are somehow “embodied” in capital goods. And then
one is able to formulate propositions that, for example, attempt to
relate these past inputs to the contributions that the capital good
is able to make to production. If introduced at all, plans play only
a subsidtiary role in this scheme of things.

The approach that is here being advanced starts out on the other
hand, from the fact that men make multi-period plans, which,
prior to their ultimate completion, result in unfinished projects.
Attention is then sought to be trained upon the objects of which
these unfinished projects consist, for the purposes outlined above.
For these purposes no significance is attached to the physical char-
acteristics or the physical history by which these objects might
possibly be grouped apart from other objects. The fact that these
objects have been produced (rather than received as natural en-
dowment) is in itself of little moment. The significance associated
with the circumstance that these objects were produced consists in
the fact that all production is planned production, so that pro-
duced objects are the results of plans. And since these objects are
themselves potential factors of production, their production pre-
sumably resulted from plans in which their own eventual employ-
ment was envisaged.

What we suggest here is that the elusive element in the eco-
nomic system that economists have been trying to pinpoint by their
various definitions of capital and capital goods, comes into clear
and unmistakable focus as soon as we recognize that at least part
of the tangible things present in an economy at any time corre-
spond to the intermediate objects here being discussed. 2 It would
seem to us, then, most natural to appropriate the term ‘“capital
goods” for the technical identification of such intermediate objects.
While no particular importance can be attached to the definitions

11 Hayek (1941, p. 89) has described the definition of capital as the pro-
duced means of production as ““a remnant of the cost of production theories
of value.”

12 Cf. Bbhm-Bawerk’s definition of capital in terms of intermediate pro-
ducts (1921, p. 14).
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of particular terms, and another term could very easily be coined
for the purpose in question, we offer no apology for saddling the
term capital with yet one more (different) definition. Confusion
would be heightened rather than lessened by the introduction of
a new term for the purpose of identifying these intermediate ob-
jects. The principal point to be emphasized is that capital goods,
thus defined, are distinguished in that they fall neatly into place
in a teleological framework. They are the interim goals aimed at in
earlier plans; they are the means toward the attainment of still
further ends envisaged by the earlier plans. It is here maintained
that the perception of this aspect of tangible things now available
provides the key to the unravelling of the problems generally
attempted to be elucidated by capital theory.

The distinguishing characteristic of our capital goods is, then,
not a positivist one. Just as a positivist can see in an oven nothing
but joined pieces of shaped metal, so will he be unable to dis-
tinguish our capital goods from other objects. This is not true of
other criteria used to demarcate capital goods from other resources.
It remains true, of course, that the identification of a ‘‘resource,”
as distinct from other physical things, cannot be made without
reference to human purposes. But for the distinction between
capital goods and other resources, the criteria employed in the lit-
erature would be entirely acceptable to a positivist. Resources that
have been produced can be shown to be such by observation; re-
sources that are producible (“‘augmentable”) ** can be recognized
on purely technological grounds; resources that are non-perma-
nent '* can be similarly identified. The criterion for the identifica-
tion of capital goods that is advanced here, on the other hand,
cannot be applied on a purely empirical basis. Only #nderstanding
of the nature of the multi-period plan enables us to focus attention
on the “intermediate objects™ under discussion. This is completely
consistent with the situation elsewhere in economic analysis.
Progress in economics starts with the recognition that goods pos-
sess “‘utility” — in other words that goods provide fulfilment for

13 On the “augmentability” criterion see Kaldor (1937) p. 174; also
Hayek (1941) pp. 57-58.
14 See Hayek (1941) Ch. 5; also Hayek (1936) pp. 369-370.
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In addition, we live in a world in which equilibrium is character-
istically absent, so that the multi-period plans of different individ-
uals do not form a faultlessly interlocking system. For this reason,
too, earlier plans are being continually revised. These revisions of
plans cannot be understood without reference to the stocks of
equipment, raw materials, half-finished products and finished
products, that are available at the relevant dates. What is required
is a theory that will explain the new multi-period plans that will
“e made, the new forces acting to determine prices and interest
rates, outputs, industry size and organization, future rates of accu-
mulation of stocks of new tangible things, and so on, that follow
from the presence, at a given date, of a particular array and dis-
tribution of capital goods. For all this we require an articulated,
fully worked out theory of capital. 18

In this view of the role of capital theory, we join those writers
who have deplored the long standing, almost traditional, tendency
to see capital theory as a mere adjunct to the theory of interest.
Interest rates represent merely one particular kind of price—the
intertemporal price — that is determined, along with all the other
market phenomena, by the multi-period plans that are being made
by market participants. Of course capital theory is involved. But
capital theory is required in order to understand the current market
price for shoes, just as much as it is required in order to under-
stand the ratio between the future price of shoes and the current
prices.

16 Cf. Hayek (1941) pp. 3, 15, 296; see also Griliches (1963 ) pp. 115-116.
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problem that Hicks has recently described as: "how is capital to
be fitted in to a static theory?” 3

The “Presence” of Capital Stocks

What is characteristic of these latter approaches is that they
admit capital goods into the production function by viewing pro-
duction as depending simultaneously on fwo kinds of inputs, flow
inputs and stock inputs. Output results, in this view, from the
application of service flows, in the presence of stocks of capital.
Capital contributes to the process of production by its presence.
Vernon Smith sees the "distinguishing characteristic of capital
goods” to be “'simply that their presence, in the form of physical
stocks, is required if production is to take place.” * Haavelmo,
dwelling on the stock character of capital, draws from it the
“fundamental conclusion’ that the influence of capital on output
is “due to capital being present in the process and not to the fact
that certain parts of it are used up in the process”. * This way of
looking at things, Haavelmo believes, removes “the mystery of
stored-up land and labor from the definition of instruments of pro-
duction.” ¢ (Enke, going even further, insists on the possibility of
treating production functions as “instantaneous relations™ in which
all inputs are treated as stocks. 7)

In this approach, it will be observed, it is the durability of
capital goods that is being emphasized. Other inputs, it is being
pointed out, contribute to production by being “used up.” The
essence of capital goods, on the other hand, is seen in their re-
maining extant even after their “presence” has enabled the “flow”
inputs to be transformed into output. The capital goods have,
through their presence, provided “services” (without themselves

3 Hicks (1963) p. 343.

4 Smith (1961) p. 64. (Italics in original).

5 Haavelmo (1960) p. 91. (Italics in original). For a similar opinion see
Kendrick (1961) p. 103.

6 Haavelmo (1950) pp. 70-80.

7 Enke (1962) pp. 372, 375. While Enke (pp. 369, n.1, 375, n.23) cites
Haavelmo’s book in support of his conception of the production function
as an “instantaneous relation,” there appears reason to question the full
justice of this claim.



II. SToCcks AND FLOWS 45

losing any of their potential to provide such services in the future).
These “services” may be viewed as flowing, as being “used up,”
but these services are provided by the mere presence of something
that is itself 7ot used up by their creation.

It is to be noted that this way of looking at the productive role
of capital goods represents, not so much an application of their
“stock” character, as a (rather dubious) extension of this feature.
It is one thing to notice that capital goods exis¢ at a point in time.
It is quite another thing to see the productive usefulness of these
goods as consisting in their mere existence. The view that sees the
role of capital goods as consisting in their mere presence, implies
not only that capital goods exist, but that their continued existence
over time is completely unaffected by the productive contribution
which they make. If, as it may be claimed in its defense, this view
of the role of capital goods depends on exclusive concentration
upon a given instant, then it has been secured at the price of all
the important insights that the recognition of multi-period plan-
ning can confer. The crux of the matter seems to depend, we will
attempt to show, on the way one looks at the production function.

A production function can be looked at “positively”. As such
it represents simply a set of technological relationships. On the
other hand, a production function can be looked at as representing
opportunities, from among which a human being is able to make
a choice. Clearly an economics in which market events are seen
as the results of deliberately planned actions, ought to view pro-
duction possibilities, in this second way, as alternatives from
among which planned courses of action may be constructed.

Now, on the first view on the production function, (i.e., from
a purely technological point of view), there is nothing to deter us
from considering thinner and thinner slices of time. We can ob-
serve the inputs fed into a process of production during any short
period of time, and observe the outputs yielded during this inter-
val. By choosing a sufficiently short interval we can certainly arrive

8 Current practice generally (and, as it seems to us, unfortunately) follows
the “technological” view. This is especially the case with respect to aggregate
models. The paragraphs following in the text explain why this practice is
especially unfortunate in the capital theory context.
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decision maker, what has taken place is far more complicated.
Originally the capital good was acquired, in full awareness of its
prospective working life, as well as the associated maintenance and
operating costs on the one hand, and annual output on the other
hand. The capital good was acquired with the intention of “using
it up” over its life time, in the production of output. Clearly the
economic descriptions of what takes place during the various thin
time-slices must be capable, at least, of being pieced together into
an overall story that does not run in flat contradiction to the eco-
nomic facts. To do otherwise is to force the description of
economic events into a mould no longer suited for economic an-
alysis, i.e. a mould in which events are perceived, not as parts of
plans, but as arbitrarily-cut slices of history “'positively”” considered.

Stock Demand and Flow Demand

Nothing that has been written in these pages should, it is
hoped, be understood as necessarily implying criticism of the dis-
tinction frequently drawn between ‘“‘stock demand” and “flow
demand,” in respect to capital goods. This latter distinction is
invoked in analyses of the market forces operating upon the prices
of capital goods. It is argued that capital goods involve two kinds
of market situation. On the one hand, the stock of capital goods
at a given date is a datum, and can be expected to be altered only
gradually. This characterizes the market for existing capital goods
as one for a good that is virtually not able to be produced nor
destroyed at all, so that its supply curve is perfectly inelastic. On
the other hand, given sufficient time, new capital goods can be
produced, and existing ones depleted through current use. So that
alongside the market forces relevant to capital goods treated as a
given stock, there are operative the market forces relevant to these
goods treated as flows. Recognition of these two sets of interacting
forces, it is claimed, provides insight into the process of capital
goods accumulation and pricing. ?

Now this Clower approach, like those discussed in the preced-

9 On this see Clower (1954). See also Witte (1963); Thalberg (1961).
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ing section, depends on the notion of a given size of stock of
capital goods, at a given time. Moreover, this approach is able to
integrate these two sets of market forces pertaining to capital
goods only by assuming that the “flows’ of capital goods during a
single short time period are small enough to permit the analysis
of the price of existing capital goods just as if this stock was, in
fact, unaltered in size during the period. In other words, this
approach, like the approaches criticized in the preceding section,
assumes (at least at one level of discussion) that capital goods
are not “used up” during small periods of time. Nonetheless the
criticisms of the preceding section do not apply to this approach.

One may indeed entertain doubts concerning an analysis in
which the simultaneous critical assumptions are that the stock of
capital goods is, and that it is not, constant during the passage of
a period of time. !® But we can find little to quarrel with in the
assumption of an unchanging capital stock itself, in this context.
What the Clower approach is saying is merely that two kinds of
(interacting) adjustments are taking place on the capital goods
market: (a) adjustments primarily affecting the prices of given
goods, and (b) adjustments in the flows of these goods into and
out of the sphere of production. Clower chooses to polarize these
two kinds of adjustment by talking as if the first kind of adjust-
ment was able to be carried on as if there were no second kind of
adjustment at all. The assumed constancy of the capital stock is
thus a simplifying one, that does not affect the essence of what is
being discussed. It does 7ot imply that capital goods are not used
up during the processes of production to which they contribute,
(after all the whole purpose of the analysis was to integrate the
theory of capital goods being used up, with that of the stock of
existing goods). On the other hand, the approaches criticized in
the preceding section, emphasize the constancy of the capital stock
because, on these approaches, it is of the essence of capital goods
that their contribution to production leave these good intact; capi-
tal goods are not used up in production.

10 As Clower (1956) p. 68 recognizes, his assumptions are strikingly
parallel to those basic to the perfectly competitive model.
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Are Capital Goods “Used Up” in Production?

We have seen that the Smith-Haavelmo approach to short run
analysis is to treat capital as if it were, unlike other inputs, not
“used up” during production. For some capital theorists such a
treatment would be to rob capital of one of its essential features.
For Hayek, for example, a definition of capital must exclude “per-
manent resources” from the capital category. It is for Hayek of
the essence of capital that it is comprised of resources that have
limited life. * On the other hand for Lachmann the capital cate-
gory is broad enough to include resources that never become used
up, 12 although, even for short run, this property is certainly not
seen as the crucial capital criterion. For the approach outlined in
the preceding chapter, again, whether or not resources are “‘perma-
nent” is not of first importance; but, on the other hand, where a
multi-period plan of production does envisage the using up of
resources over time, then, as we have seen, this approach insists
that this aspect of the plan not be suppressed. The differences be-
tween these various approaches to the question of handling the
using up of capital goods during production, is brought out very
sharply in the various treatments accorded to the notion of
depreciation.

Haavelmo cites the views that the “input” from a capital good
is simply its rate of depreciation. For Haavelmo this idea is “'very
dangerous and misleading,” and, from the point of view of pro-
duction theory, “hopeless.” 13 Elsewhere he describes this idea
more mildly as not perhaps “entirely hopeless™ in itself, “but as
unnecessarily complicated from a technological point of view.” 14
It results, Haavelmo thinks, from a natural tendency to ask what
it is that “goes in”" in order that the additional product made pos-
sible by capital goods should “come out.” And, as we have seen,
this is, for Haavelmo, an inappropriate question with respect to
capital goods. Capital goods play a role in production by merely

11 Hayek (1941) Chapter V.
12 Lachmann (1956) p. 12.
13 Haavelmo (1960) p. 79.
14 Haavelmo (1960) p. 93.
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this one period is one for which the process of production will
have been already irrevocably fixed by earlier multi-period deci-
sions, there is little that can be said about it that is relevant to
economic (as distinct from technological) considerations. On the
other hand, on viewing prospectively a large number of such
periods of time in succession, the “input” that is represented by
particular capital goods certainly does appear as the investment
that will be consumed over the lifetime of the goods, if their life
is limited. In other words, for the “‘short run” Haavelmo would
be right to ignore depreciation, but wrong in discussing a capital
using production function involving capital as an input, as if it
were relevant to economic decision-making. On the other hand
for the longer run, for which decisions with respect to capital
goods are feasible, Haavelmo would be wrong to view the pro-
duction process as one in which these goods are not used up, if in
fact they are used up (and if this fact is taken into account by the
long-run decision-makers). Only if capital goods were completely
non-specific and perfectly mobile, would decision-making for the
immediately following slice of time, however thin, be relevant at
all times (during the course of a multi-period process of produc-
tion) to the capital goods employed; only then would the
Haavelmo-Enke arguments be genuinely relevant.

Hicks and the Stock-Flow Production Function:
A Digression

Our discussion of the Smith-Haavelmo use of stock-flow pro-
duction functions, (in which the inputs are flows of labor services
in the presence of stocks of capital goods) and our criticism of
this notion, makes it of interest to digress briefly to consider a
different kind of stock-flow production function that has been
employed by Professor Hicks. ¢

Hicks explicitly attempts to construct a production function that
should correspond to production processes that take time. To do
this he considers a period of time, and notices that at the begin-
ning of the period there exists an initial capital stock, while at the

16 Hicks (1961) pp. 23ff.
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where it does matter. What was acceptable at the level of account-
ing, turns out to be wholly unacceptable at the level of economic
analysis. And with the recognition of the arbitrariness of the capi-
tal-income dichotomy must come realization that a capital concept
based on this dichotomy cannot be looked to as a tool in economic
analysis.






CHAPTER THREE

CAPITAL AND WAITING

W turn to take up the aspect of capital that has proved perhaps

most fascinating to economists and yet seems to have provided
them with their greatest difficulties and with fuel for their fiercest
controversies, — the relation between capital and waiting. In gen-
eral economists associate the “Austrian” approach to capital and
interest theory with a major emphasis on the time lapse between
inputs and outputs — the theory revolving around concepts such
as the length of the period of production, or of investment, the
amount of waiting thus involved, and the “productivity” of the
time concepts so distinguished. On the other hand the Clark-
Knight view of the capital and interest problem vigorously dis-
putes the stress on waiting, casting its own theory in terms that
not only do not depend on an integration of the waiting concept
into the theory of production, but which even challenge the eco-
nomic meaningfulness of the concept altogether.

The controversy has been alive now for over six decades, with
now the one approach, now the other, seeming to hold the alle-
giance of the bulk of current theorists. In recent years both views
have been reflected in the literature; in particular the “Austrian”
approach has, as we shall see, been accorded a more respectful
hearing than on many occasions in the past. Our task in the present
chapter. will be to review the principal ideas to be found on the
subject of waiting in this modern capital-and-interest literature.
We will find much to criticize in this literature: while our greatest
dissatisfaction must be with the Clark-Knight tradiiton, we find
ourselves constrained to take sharp exception to many of the ideas
used in recent attempts to rehabilitate the Bohm-Bawerkian ap-
proach. It will be our position that much of the confusion that has
clouded the subject for so long can be avoided without difficulty
by adhering resolutely to the planning approach — that is, by con-
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sistently seeking the explanation of all economic eveats by refer-
ring to the individual human plans to which these events can be
traced back. What is valid in the “Austrian” approach, in particu-
lar, we will maintain, can be vastly improved by explicitly recasting
Bohm-Bawerk’s seminal ideas within such a “planning” — rather
than a technological — framework. It will prove helpful at this
stage to preface our discussion with a brief review of our own
position on the matter of capital and waiting as developed in the
first chapter of this essay. It will be recalled that at the heart of
this position there lay the idea of intertemporal exchanges; our
view of capitalistic production sees it as a particular aspect of such
an exchange across time.

Capitalistic Production as Exchange Across Time

Exchanges across time, it will be recalled, are viewed by the
economic theorist as a special case of multi-period planning by
forward-looking decision makers. The mutual coincidence of the
multi-period plans made by two individuals may make it possible
for each of them to gain by exchanging with the other across time:
A giving up to B a quantity of a particular good at one date, and
receiving in exchange a specified quantity of a particular good
at another date. Even in a Crusoe economy however, it was no-
ticed, it is convenient to view the plan to engage in a time-consum-
ing process of production as a decision to engage in intertemporal
exchange with nature, sacrificing inputs at one date in order to
obtain output at a later date. !

Viewing production, in this way, as an example of multi-period
planning embracing an exchange across time, we were able to pro-
ceed to recognize that the process of production may be so pat-
terned as to afford opportunities for periodic review and possible
revision of the original plans. While the original plans envisaged,
perhaps, the final completion of a particular time consuming proj-
ect, they were laid with the awareness that later events might
make it advisable to alter the later stages of the original plan. It

1 For a discussion of the insight that Crusoe’s activities consist of acts of
“exchange”, see Mises (1953) pp. 38-39.
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became of interest, then, in seeking the explanation of economic
events as they unfold through time, to be able to take notice of
the states of affairs as they appear at various stages of an as yet
uncompleted project. Capitalistic production is initiated by plans
in which producers find themselves, at the outset, half-way to-
wards their final goals, as a result of the already partly completed
projects upon which they are now able to work. What part does
“waiting”" play in this picture of the process of production over
time?

We must at once distinguish between the prospective waiting
(anticipated at the time when a time consuming process of pro-
duction is being planned), on the one hand, and the actual waiting
that occurs during the execution of the time consuming production
process, on the other. In our analytical picture of the process of
production only prospective waiting is taken notice of. Our ap-
proach, as always in micro-economic theory, is to trace back eco-
nomic events to the decisions out of which they sprang. At the
time when multi-period decisions are made, waiting is taken into
account ex ante; the desirability of the output promised by any
prospective production plan (as compared with the inputs whose
sacrifice is required), is gauged, in part, by the length of time that
must elapse before the output can be forthcoming. When a Crusoe
initiates an entirely new project, starting without any partly com-
pleted production project to hand, he takes into account the pros-
pective waiting that his plans calls for. When his project is already
partly completed, and he is planning its later stages, then he is
aware that the waiting time until his final goal is the shorter by
virtue of his command over the capital goods produced during the
already completed stages of the project. Where the later stages of
the project are able to be carried out exactly as envisaged at the
very outset of the entire project, then this means that the waiting
that was originally undertaken in order to produce these capital
goods, has fulfilled its ultimate purpose of making it possible to
shorten correspondingly the waiting that now has to be undertaken
during the later stages of the project as a whole. Where, in a
market system based on division of labor, capital goods are pur-
chased by the producers of consumer goods, the price paid for the
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capital goods will tend to reflect both of these aspects of waiting
that are involved. On the one hand the price will tend to be high
enough to cover whatever costs of waiting were undertaken by the
capital good producer (i.e. the production of a capital good will
be high enough to cover the anticipated costs of waiting required
in its production). On the other hand the price will tend to be bid
up to the level that reflects the productive usefulness of the capital
good to the prospective producers of consumer goods, reflecting
its ability to shorten the prospective waiting needed to be taken
into account by these latter producers in making their decisions.
The market process will in this way govern the volume and kind
of capital goods produced and used in the economy.

It ought to be noticed moreover, that within the strictly formal
context appropriate to micro-economics conceived as the pure logic
of choice, it is not really necessary or even helpful to invoke the
term “waiting” at all. All that is needed is the recognition that a
production plan calls for the sacrifice of inputs at one date in order
to obtain output at a later date. The choice made by the prospective
producer will depend on the relative positions occupied on his
value scale, of the inputs and outputs each with its relevant time
subscript. That is all.

All this seems obvious enough and elementary enough. And yet
we will discover that the dominant schools of capital theory have
again and again displayed attitudes towards the role of “‘waiting”
in relation to capital, that in one way or another ignore or deny
the simple considerations here outlined. As we will see, this applies
both to the current presentations of the Clark-Knight approach,
and to recent attempts to present the **Austrian’’ approach in mod-
ern garb, (although our objections will of course have different
applications to each of the approaches). We take up first that
approach to capitalistic production which denies any role at all to
“waiting” in the theory of production.

Lags vs. Simultaneity in Capitalistic Production

In the latter view of things, that of Professor Knight and his
followers, no economic significance at all is to be attached to any
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with regard to the elapsed waiting to which one seeks to ascribe a
specific portion of current growth. In no respect does the Crusonia
model exhibit arbitrariness insofar as concerns the anticipated wait-
ing that, at each date of decision-making in the past, was necessar-
ily taken into account. At each date in the past, five years ago, a
hundred years ago, or a second ago, a decision was made as to how
much of the existing stock of the perennial should be consumed,
and how much of it should be left to grow. Each such decision
was a multi-period one, in which the sacrifice of current enjoyment
was weighed against the future enjoyment promised by the conser-
vation and growth of the plant. So long as we do not consider the
prospective dates at which enjoyment is anticipated as matters of
indifference to the decision maker, we are forced to recognize that,
at each past decision making date, he took into consideration the
anticipated waiting associated with each bit of dated future plant-
enjoyment, that he was able to contemplate as part of one of the
alternative future consumption streams with respect to which he
was about to choose the first steps.

The Period of Production Concept in the
Contemporary Literature

Having reviewed critically the school of thought whose aim is
to eliminate the “waiting”” concept from the theory of capital, we
turn to examine the recent literature in which the "Austrian’ ap-
proach has, after some refurbishment, been accepted into analytical
respectability. In this literature the contributions of Professor Dorf-
man have commanded the principal interest: '® one writer has
credited Dorfman with “rescuing the concept of the period of
production from obscurity and breathing life into it.” * Much of
our discussion will revolve around Dorfman’s attempt to provide
a modern exposition of the Bohm-Bawerkian theory and a defense
of it against the objections raised by Clark, Knight and their fol-
lowers. As was indicated at the beginning of this chapter, we will

13 Dorfman (1959a; 1959b). See also Blaug (1962) pp. 459-478; Uhr
(1960) Chapter 5. For further signs of the renewed fashionability of
Austrian-type capital theory concepts, see Lutz (1961) and Lindahl (1961).

1¢ Neuberger (1960) p. 150.
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discover that our own criticisms of the Dorfman-Austrian approach
are at bottom similar to those raised in the preceding section
against that of Clark and Knight, viz. that grossly insufficient
attention is paid to the plans, by which capital is accamulated and
utilized. Once again, we will find, much of our discussion will
have to do with the question of how to view “waiting” — as
elapsed waiting or as anticipated waiting.

The aspect of the neo-Austrian position as exemplified by Dorf-
man, % to which we wish to draw critical attention, can perhaps
be brought into sharpest focus by referring to what Dorfman calls
the “‘bathtub theorem.” This states that, in a tank iz which a con-
stant volume of water is maintained, (while water flows into and
out of the tank), the average period of detention of water equals
the given volume of water divided by the rate of flow. If K is the
volume of water in the tank, I the rate of flow into (or out of)
the tank, and T the average period of detention of water then
T = K/I. The bathtub theorem is applied directly to the case of
capitalistic production in a stationary economy. The analogue of
the given volume of water is now the stock of capital; correspond-
ing to the rate of flow we have now the level of investment
(which in a stationary economy equals the rate of capital consump-
tion); T is the average period of investment. ! A major purpose
of Dorfman’s work is to apply the bathtub theorem to a two-
sector economy (one in which labor and “machines” are used in
one process of production to produce a consumer good, and in a
different production process to produce “‘machines”) and to dem-
onstrate the meaningfulness of T in this context. By this demon-
stration Dorfman is able to refute a major objection to the
Bohm-Bawerkian theory that has been raised by Knight and others.
This objection rests on the claim that since the existing capital
goods were produced with the help of earlier capital goods (which
in turn were produced with the help of still earlier capital goods,

15 Besides the contribution by Dorfman (1959a) cited above, presenta-
tions of the Austrian position on somewhat similar lines are to be found in
Stigler (1941) pp. 278-285, Brems (1959) Chapter 18.

16 For earlier similar treatments of capital in terms of bathtubs or like
analogies see e.g. Lerner (1944) p. 325, Boulding (1950) p. 193.
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and so on), the period of production cannot be defined. Dorfman
refutes this objection by actually calculating T for a simple two-
sector economy.

In addition Dorfman is able to develop, through use of the
bathtub theorem, the Bohm-Bawerkian relationships between the
stock of capital, the real wage, the size of the labor force and the
average period of production, in a stationary (one sector) economy.
Given the first three of these quantities, the average period of pro-
duction is given by the equation T — K/Nw where N is the size
of the labor force, w the real wage, and K is measured in terms of
the final product it will ultimately become. (Nw is thus equal to
the rate of consumption flow, it being assumed that only workers
engage in consumption, doing so without any saving). 7

It is in the interpretation of this average period of production
T, that Dorfman’s emphasis on the bathtub-like character of capital
in a stationary economy finds its clearest expression. Alluding to
Bohm-Bawerk’s interpretation '® of this period as measuring the
length of time for which society can be supported out of its “sub-
sistence fund” (the capital stock) while waiting for the output
that will result from currently invested inputs, Dorfman describes
this as an “inessential”” way of looking at the matter. The bathtub-
view of things enables us, Dorfman points out, to see T as simply
measuring the average length of time for which units of inputs are
locked up in the form of unfinished products. Bshm-Bawerk saw
the period of production as measuring the delay that the given
stock of capital permits to be suffered between the present and the
time when the results of current inputs will be available (given
N and w). For Dorfman this is an incidental implication of the
system. The essence of the matter for Dorfman is that in order for
stationary conditions to be fulfilled, the size of the available capital
stock determines the detention time of invested inputs (given N
and w).

17 Cf. Bohm-Bawerk (1921) p. 365; see also e.g. Dorfman (1959b)
p. 354. On the assumption that labor is expended on each unit of output at
an even rate throughout the period, the period of production T is one half
the absolute length of a production process in which a unit of final output
emerges.

18 Bohm-Bawerk (1921) pp. 312ff.
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Now, it is by no means our wish to claim that Bohm-Bawerk’s
understanding of the period of production was primarily an ex
ante conception. This, regrettably, is not the case. 1° But it is clear
that Bohm-Bawerk’s view of capital as possessing, as one of its
attributes, the character of a subsistence fund ( permitting the econ-
omy to bridge the time gap between the present and the date when
currently invested inputs will finally yield consumption goods),
does involve a forward looking perspective. What the assumption
of stationary conditions enables Bohm-Bawerk to do is to show
how one particular unchanging attitude with respect to the future
(on the part of consumers and capitalists ), is able, in equilibrium,
to result in the continuous maintenance of the economy’s stock of
capital, together with its (ex post) period of production. For
Dorfman this forward-looking perspective on the capitalistic proc-
ess of production is carefully suppressed. The same seems to hold
true of Boulding’s “'bathtub’ presentation of the Austrian concept
of the period or production, in which capital is represented as
viewed as a “‘population of ‘value’.” ‘“Whenever value is added to
[goods] a new value is ‘born,” and whenever value is subtracted
from them by consumption a value item ‘dies.” ” It is shown that
in equilibrium the average “life” of these “embodied values™ is
given, as it is for biological populations in general, by the ratio of
the size of the “population” to the rate of “births.” 20

Our objection may be phrased in a different way. Bohm-
Bawerk’s own understanding of capital as a subsistence fund
enables his system to incorporate, at least implicitly, the time pref-
erences of the individuals in the model. For Dorfman time prefer-
ences play no role whatsoever. 2! For Bohm-Bawerk the subsistence

19 See below in this chapter for a critique of the subsistence fund idea.

20 Boulding (1950) p. 193.

21 See Neuberger (1960) for a criticism of Dorfman’s excessive emphasis
on productivity as an explanation of interest, to the complete exclusion of
time-preference. Dorfman’s refusal to consider the effects of alternative pat-
terns of time preference vitiates also his attempt to prove that present goods
are more valuable than future goods of like kind and number. The refuta-
tion of Dorfman’s proof, (like that of B6hm-Bawerk’s ““Third Ground™)
was provided long ago by Fisher. For a recent careful exposition of the
relevant fallacy in the B6hm-Bawerk-Dotfman proof, see Conard (1959)
p. 43. See however Kuenne (1962a, 1962b).
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fund notion helps us to recognize that the average period of pro-
duction — the delay which the system can afford between the date
of input and the date of output — depends on how urgently con-
sumption goods are needed for the near future. If w rises, so that
T (as given by the formula T — K/Nw) falls, this, for B6hm-
Bawerk, is a result of the fact that on average, the consumption
needs of the community for the near future have become more
urgent. (This is the case because we are assuming, in the Dorfman-
Béhm-Bawerk model, that all consumption is out of wages, and
that all wages are consumed.) As a result of the increased relative
urgency of the need for consumption for the near future (as against
the far future), the given subsistence fund now suffices for only a
shorter period of delay. For Dorfman, if w rises then T falls
simply because the average period of detention of water in a tank
of given volume falls when the rate of inflow (and outflow) in-
creases. If the flow of consumption goods provided by the capital
stock is drawn down at a greater rate, then, if the size of the stock
is being maintained, the average time for which inputs are tied up
in the stock must be shorter, the superior productivity technologi-
cally possible through longer periods of production cannot be
exploited; that is all.

There can be no doubt that the extrusion of time preference
considerations from Dorfman’s model (and from the similar
models of other recent expositors of the Austrian theory) is a
concomitant of the refusal to view the period of production as
anything but a segment of elapsed clock-time. Time preference
enters into economic analysis only when multi-period decisions are
being examined. When constructing a multi-period plan the indi-
vidual is comparing now the desirability of consuming in the near
future with the desirability of consuming in the far future. For
the period of production concept to be integrated into a system
of multi-period decisions, it must be envisaged ex ante.

For a theory of interest based, on the other hand, exclusively on
productivity considerations — and Dorfman recognizes his aim as
such 22— ex ante aspects can be dispensed with without strain.

22 Dorfman (1959b) p. 360.
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Interest emerges in each period simply as the surplus flow of prod-
uct remaining after wages have been paid; it emerges because the
stock of capital has permitted a production period long enough to
increase the productivity of current flow inputs so as to yield such
a surplus (after paying the flow inputs a return based on their
marginal product). No attention at all needs to be paid to the fact
that interest payments emerged from the intertemporal exchanges
made in the past, as a result of the mutual coincidence of the
multi-period plans made at that time by the market participants.
All that is necessary is the technological relationship existing be-
tween the length of the production period and the productivity
of flow inputs. This technological relationship in no way requires
an ex ante view of the period of production. If water improves
with aging, then the degree of improvement depends on the
elapsed detention time of water in the reservoir. The size of the
reservoir is important because, with given rate of inflow and out-
flow, the reservoir size determines the detention period. In this
way the improvement in the water yields a return to the owner of
the capital stock (reservoir). All else, Dorfman declares, is
inessential.

From the point of view of the position taken up in this essay,
it ought to be pointed out that the recognition of a technological
relationship between the length of the production process, and the
productivity of flow inputs is, of course, fully taken into account
in an ex ante approach. In constructing his multi-period plan an
individual takes very carefully into consideration the technological
terms of exchange upon which he is choosing between immediate
consumption and deferred consumption. The bathtub model of the
stationary state can easily be recast into an analysis based on multi-
period decision-making. But in such an analysis it will be impos-
sible to ignore the relative positions taken up, oz the value scale
of an individual at a particular date, by the prospective consump-
tion of given commodities at different specified future dates. It
will be impossible to conceive of the flow of interest payments
being mechanically yielded as a result of the superior productivity
conferred by possession of a stock of capital.
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It is worthwhile to observe that it is only the ex post conception
of the production period that makes it necessary for Dorfman to
defend the concept against the Knightian charge, that, in a world
in which capital goods have always been produced through the
employment of other capital goods, the period of production can-
not be defined. We have seen, of course, that Knight’s own under-
standing of the Austrian period of production was (with complete
justification) indeed an ex post version. So that Dorfman’s refuta-
tion of the Knightian objection (by, as described earlier in this
chapter, actually calculating the production period for a two sector
economy in which machines are used to produce machines) by no
means constitutes a case of tilting against windmills. And yet, the
task of calculating such a period, as Dorfman had done, or even
of demonstrating its meaning, can be avoided by simply denying
the relevance of such a period to the theory of capital. As soon as
one recognizes that periods of production are of importance only
insofar as they are taken into account in the forward looking multi-
period plans of acting individuals, the entire Knightian objection
falls away. 22 If the operator of a Roman iron mine did not intro-
duce into his planning any of the implications of the fact that
some of the ore may find its way into the pocket knife of a
twentieth-century school boy, 2* then no production period extend-
ing from Roman times to those of the schoolboy is relevant for the
theory of capital, either as applied to Roman industry or to that of
the twentieth century. The only periods of production that have
relevance to the emergence of interest payments and to the organi-
zation of capitalistic production, are the periods which prospective
decision makers are able and forced to take into account either
directly or indirectly; any periods which cannot be defined are not
so taken into account and do not affect decision making. Such
periods of production can, then, hardly be of interest for capital
theory.

23 See further above in this chapter footnote 11.
2¢ Cf. Bohm-Bawerk (1921) p. 86; Stigler (1941) p. 205; Schumpeter
(1954) p. 908. See also Blaug (1962) p. 470.
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Capital and Waiting

Our emphasis on the analysis of the multi-period decisions to
which capitalistic production can be traced back, can be further
exploited to clarify the role of “waiting” in relation to capital
goods, and to throw light on the debate concerning the expediency
of considering “waiting” to be a factor of production in the capi-
talistic process of production. Both questions have given rise to
considerable confusion.

In the previous section it was pointed out that the time lag
separating the date of input application from the date of the emer-
gency of the corresponding output has been variously treated in
the theory of capitalistic production. The case was presented in
favor of a treatment that would introduce the time lag into analy-
sis exclusively on an ex ante basis. In the present section we exam-
ine the relationship between “waiting”, and capital as such; we are
directly concerned here not with the period of production as an
aspect of the production process, but with the ways in which capital
goods have been considered as themselves “representing’” waiting
periods variously conceived. The various views that we will notice
are all in some way derived from the Bohm-Bawerkian emphasis
on the role of time in the theory of production.

(a) Capital as “congealed waiting”: Bohm-Bawerk’s stress on
the fact that the only “original” factors are land and labor, and
that capital goods are the intermediate goods produced by the
original factors in the course of time consuming, roundabout,
processes of production, has led to the view that capital goods are
“stored-up” labor, land and waiting. Capital goods “embody” the
past investment of original factors as well as the “waiting” per-
formed in order to obtain these capital goods. 2% In this view of
things the productivity of capital goods in the later stages of the
production process is to be traced back to the labor, the land and
the waiting which these goods represent. This view of capital as a
stock of past waiting is (as we will see in a subsequent section of
this chapter) closely related to the attempt to treat “‘waiting” as

25 See Dorfman (1959b) p. 363; Blaug (1962) p. 471. Cf. also Mises
(1949) p. 490.
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an original factor of production, and also (as we will see in the
following chapter) to the attempt to measure capital by the amount
of waiting which is represents.

The fundamental objection against using terms such as “‘con-
gealed waiting”” and the like is that this cast of language conduces
to a “‘cost-of -production” way of thinking about capital goods. The
truth is that, as Hayek has reminded us, bygones are bygones in
the theory of capital no less than elsewhere in economics. 2¢ A
theory of production which commences with a given stock of capi-
tal goods need pay no attention whatsoever to the genesis of these
goods. 27 This objection applies, of course, no less to descriptions
of capital as “stored up labor and land” (which Béhm-Bawerk
himself endorsed 28) than to the descriptions which see capital as
also stored-up “waiting” (which, as we will see in the following
section Bohm-Bawerk rejected because he did not recognize “wait-
ing” as a factor of production).

On the other hand, the very attempt — central to Bohm-
Bawerkian thought — to trace back capital to the “original” fac-
tors which were invested in the past to produce it, gives a certain
value to the “stored-up-factors” description of capital. The position
which the Austrians were primarily concerned to demote, was that
which sees capital and capitalistic production in a purely “timeless”
context; in this “timeless” view nothing that is of importance for
the theory of capital and interest needs to be related to time-lags
in production. To emphasize the opposite view, which sees the
time-dimension of the production process as the cardinal element
in the theory of capital and interest, it is of value to be able to
stress the fact that capital goods are themselves the results of proc-
esses of production begun in the past. This is the rationale of the
“stored-up-factors” description.

From the point of view adopted in this essay, the issues seem
extremely simple. Looking forward to capital goods that have not
yet been produced, the multi-period planner knows what current

26 Hayek (1941) p. 89,

27 Hayek (7bid.) uses this consideration to reject the “produced means of
production” definition of capital goods. See also Hayek (1936) p. 364, n.19.

28 See e.g. Bohm-Bawerk (1921) p. 100.
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inputs must be applied, and the length of time for which the capi-
tal goods must be waited. Again, looking still further ahead in
time, the planner sees the final consumer products able to be pro-
duced with the help of the prospective capital goods. If he wishes
he may, looking forward in this way, view the prospective capital
goods as the concrete vehicles by means of which his current inputs
can be “stored-up” in order to yield their final product, consumer
goods, far in the future. But clearly there seems little analytical
convenience in looking at things in this way, from the point of
view of the date at which the decision is made to construct the
capital goods. When the capital goods have already been con-
structed, and the economic historian wishes to explain analytically
how these particular capital goods came to be produced, he must
of course do so by referring to the past inputs of “original” factors
which the decision maker long ago decided to invest. From the
point of view of the decision maker himself, with the capital goods
at his disposal, the past is of no consequence whatsoever. In his
capacity of decision maker the presently available capital goods are
no different, in this respect, than any other factors of production
over which he has command. Because to the decision maker by-
gones oxught to be bygones, the analysis of the decisions made at
this point, need likewise pay no attention to the history of the cap-
ital goods. To refer to them as stored-up land and labor or waiting
adds nothing to the explanation of subsequent events. (Of course,
once the capital goods have been used to produce final output, then
the economic historian who wishes to explain analytically the
course of past events, must do so by referring to the original deci-
sions which gave rise to the particular capital goods produced, the
availability of which determines, in part, the decisions taken dur-
ing the final stages of production.)

In an explicitly ex ante approach such as this, there seems little
to be gained from the use of “'stored-up-factors” descriptions of
capital goods. Where such descriptions are used, the appropri-
ateness of including “waiting” as one of the factor services “‘con-
gealed” in the capital goods, depends entirely on one’s view of
whether to treat “waiting’’ as a factor of production in the capital-
istic production process. This will be taken up later in this chapter.
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(b) Capital as a Store of Potential Waiting: We have already
seen that Bohm-Bawerk described capital as a “'subsistence fund”
that enables society to bridge the gap in time that separates the
date of input from the date of output. In this sense the length of
the production process that society can afford is determined by the
size of this subsistence fund. Capital enables society to wait the
time required to take advantage of the superior productivity of the
more roundabout methods of production. Capital has come, in this
way, to be viewed as constituting a fund of “waiting.”

Professor Hayek has extensively discussed the errors to which
this kind of view can lead. 2* This view sees a given capital stock
as making possible a definite waiting period. This notion could be
acceptable only if the capital stock consisted of a stock of con-
sumers’ goods (or at least consisted of “inchoate” consumers’
goods in the sense that the capital stock is able to make possible
only one particular future pattern of consumers’ goods) and if the
given pattern of consumption can be assumed. Only in such an
oversimplified world can one talk of a capital stock as a definite
store of potential waiting. In less unrealistic worlds a “'given stock
of capital goods does not represent one single stream of potential
output of definite size and time shape; it represents a great number
of alternatively possible streams of different time shapes and mag-
nitudes.” 3° The consequence of the “fund of waiting” way of
looking at capital has been to tend to avert attention from the
concrete items composing a particular stock of capital, and to treat
the stock as if it were homogeneous. And from the notion of
capital as a homogeneous fund, it is not far to the idea that this
abstract fund somehow has an existence apart from the concrete
items of which the stock is composed, an existence which is “per-
manent” in the sense that the fund “is maintained intact though
the things in which it is invested may go and come to any
extent.” 31

It may be added that emphasis on the ability of the capital stock
to permit a period of waiting in the above sense, makes it more

29 Hayek (1936) pp. 374ff; (1941) pp. 93, 146ff, 189-190.
30 Hayek (1941) p. 147.
31 Knight (1935) p. 57.
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difficult to accept any distinction that might be made between cap-
ital resources and non-capital resources. It would seem that the
larger the command possessed over resources of all kinds, the
longer would be the processes of production upon which one could
enter (because of one’s ability to allocate a sufficient portion of
one’s resources as a whole, towards the satisfaction of one’s wants
for the nearer future).

Despite these criticisms of the view which sees capital as a store
of potential waiting, we ought not refuse to recognize the valuable
insights that this view undoubtedly does incorporate. 3 The
lengths of the production process upon which one will choose to
embark at any time certainly are governed by one’s command over
the resources capable of yielding products in the relatively near
future. And to the extent that one’s provision for the future in-
clines one to invest now in order to be able, in future years, to
engage in those longer, more productive, production processes
which one cannot now afford one is in fact accumulating the
resources that will in those future years enable one to “'wait” for
lengths of time longer than one can now afford to do. These
resources will certainly be capital resources. From the point of
view of economic history too, there is unquestioned merit in the
recognition that one’s present ability to undertake lengthy proc-
esses of production is to be ascribed to the stock of capital goods
built-up during earlier years. While the “'store of waiting’" concept
of capital turns out to be of little service for the theory of the
capitalistic process of production; it does represent an application
of that theory that is of considerable practical significance.

(c) Capital as a means of shortening the waiting period: Yet
another relationship has been emphasized in the literature as exist-
ing between capital and “waiting.” In this view capital goods are
seen as instruments whose function it is to shorten the waiting
time necessary before the emergence of the final consumption
goods. 33 The possession of capital makes one nearer in time to the

32 Even Hayek (1936) p. 374, concedes some justification to this view

“for didactic purposes.”
33 See Mises (1949) p. 490, Rothbard (1962) p. 45.
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final attainment of one’s goal than one would be without it.
Bohm-Bawerk himself did not emphasize this aspect of capitalistic
production. (In fact, Bohm-Bawerk actually found it necessary, in
discussing the notion of capitalistic production as a more time-
consuming way to produce, to defend it against the objection that
a tailor can produce a coat in a shorter time with the help of a
sewing machine than without it) .3

The emphasis on the shortening of the waiting period made
possible by capital goods, arises out of a wish to avoid a misunder-
standing for which the Bohm-Bawerkian terminology must bear
some responsibility. The notion of "roundabout” processes of pro-
duction has sometimes helped writers to overlook the fact that,
wherever undertaken, such processes represent the shortest possible
route to the finally desired goal. Especially when taken in conjunc-
tion with the above discussed views of capital as congealed waiting
and as a fund of waiting, the “roundabout” aspect of capitalistic
production has been interpreted as implying that the possession of
capital requires one to wait for the output to emerge. 3° It is the
wish to stress the calculated purposefulness and the temporal effi-
ciency of capitalistic production that has given rise to the above
description of capital goods as instruments to shorten the time for
which the final goal must be waited.

Of course a statement that the possession of capital makes one
nearer in time to one’s goal is open to the objection that this is
merely a way of saying that the use of capital goods is able to in-
crease output. Surely, it will be asked, the control over resource
services of any kind similarly able to increase output can be de-
scribed as placing the producer within closer reach of his final
goal? From the point of view adopted in this essay some light can
perhaps be thrown on the matter.

3¢ Bohm-Bawerk (1921) p. 83.

35 For an apparent expression of this kind of interpretation, notice the
following: “Why is a long lived consumption good regarded as a ‘capital’
good? Because it is full enjoyment necessitates an appreciable degree of
‘waiting’.”” Fraser (1937) pp. 266-267.
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We have seen that capital goods represent the as yet only partly
completed projects initiated in the past by multi-period decision
makers. The time lag originally incorporated in the multi-period
plan was the shortest waiting period necessary to achieve the
planned final output and all things considered represented the
most desirable production plan available. If this project is able to
be carried forward to full completion as planned, then, of course,
the fact that the waiting time during the closing stages of the proj-
ect is shorter than the time lag originally incorporated in the
entire multi-period plan, is merely the result of the fact that the
earlier time-consuming stages of the plan have already been com-
pleted. It is this aspect of the matter that is noticed when capital
goods — the result of the earlier stages — are described as
“shortening the period of waiting.” Without these goods the multi-
period project would have to be commenced from the very begin-
ning. Of course, when one considers the final stages of the plan in
isolation, this aspect of the matter loses significance. Bygones are
bygones; with given capital goods at hand one is, it is true, nearer
to the final goal, but the same holds with respect to command
over all kinds of productive services. But we have already noticed
several times that the significance of capital goods qua capital
goods emerges only when the entire multi-period production proj-
ect is considered as an integrated plan. And from this viewpoint
it is indeed useful to recognize that the intermediate tools or other
goods that such a plan calls for, will represent the completed
earlier stages of a longer plan. The possession of an acre of farm-
land renders the owner nearer in time, no doubt, to a bushel of
wheat. But insofar as no multi-period plan was involved in mak-
ing this resource available, there is no particular analytical insight
to such a description of the farmland. But the possession of a
tractor makes the farmer nearer to the wheat in the sense that
earlier periods of waiting were undertaken 7z order to place the
farmer in this favored position. Where other views saw the tractor
as a store of past waiting, the view here under discussion sees the
tractor (because of the past waiting that was deliberately under-
taken), as the means whereby the farmer is spared further waiting.
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Is “Waiting” a Factor of Production?

Our discussion of the various ways in which capital goods have
been conceived of as related to “waiting,” makes it of interest to
take up at this point the question of whether to consider “waiting”
as a factor of production. Of course, for a theory of production in
which no significance at all is ascribed to time lags between the
date of inputs and the date of output, there can be no question of
ascribing productivity to time as such, ¢ or to waiting. The debate
concerning waiting as an independent, “original” factor of pro-
duction has had relevance only in the context of the Bohm-
Bawerkian-type theory of capitalistic production.

Béhm-Bawerk himself vigorously denied the possibility of dis-
tinguishing any independent third factor of production to stand
side by side with labor and nature. Capital itself is not such a
factor, it is merely the intermediate product of nature and labor. 37
All production achieved with the help of capital must be ascribed
to the nature and labor which, some time in the past, cooperated
in the production of capital. No portion of the value of the final
product can be imputed back to any other original factor. This was
the basis for the Bchm-Bawerkian rejection of theories of interest
based on the productivity of capital itself.

On the other hand it was one of the cardinal features of the
Bohm-Bawerkian view of capitalistic production, that capital cannot
come into existence without prior saving, or abstinence from con-
sumption. “‘Production and saving constitute equally indispensable
conditions of the formation of capital.” 38 The question then arises
whether saving, or “‘abstinence,” or “‘waiting” should not be recog-
nized as an independent factor, coordinate with labor and nature,
responsible for the productivity later to be displayed by the capital
goods thus accumulated. Followers of Bohm-Bawerk who empha-
sized that aspect of his system which depended on the productivity

3¢ For Knight’s earlier views on this point see Knight (1931) p. 198.

37 Bohm-Bawerk (1921) pp. 97-98. Kaldor’s rather surprising statement
on this point (1937, p. 192) has already been sharply criticized by
Schumpeter (1954) p. 901, n.26. :

38 Bohm-Bawerk (1921) p. 116.
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of time-consuming methods of production (as compared with the
time-preference aspect), have indeed tended to treat time, or wait-
ing, in this way as a factor of production, measuring the marginal
product of waiting and viewing interest as the return to those
responsible for the waiting represented by the capital employed. 3°

But Bohm-Bawerk himself refused to treat waiting as a third in-
dependent factor. The function of saving, Bawerk insists, “'is not
in the nature of performing part of the work which is peculiarly
its own province. Instead, its function is to see to it that the pro-
ductive forces nature and labor, which, in any event, must perform
the entire work of production themselves, shall not direct their
efforts toward any goal but production, that is to say, shall produce
capital goods and not consumption goods.” *°

More recent writers have remarked on the “philosophical” as-
pects of the debate. Haavelmo refers to the alternatives of regard-
ing time itself as an active productive agent or only as a medium
permitting the flows of inputs to cumulate into the product. ** (On
the other hand Haavelmo has elsewhere objected without reserva-
tion to treating “waiting” itself as productive. “Certainly it is not
the delay in output which itself is ‘productive’, but the fact that
the more time we spend, the more capital we can construct.” **)
Fraser has discussed at length the appropriateness of treating pas-
sive conditions of productive processes (among which he includes
“waiting”’) as factors of production side by side with those re-
sources which are more “intimately bound up with the actual tech-
nical processes whereby goods are made.” 3 Hayek has remarked
that time cannot be treated as a factor of production “since no
definite ‘quantity’ of time is given in a way which would enable
us to distribute this ‘fund’ of time in alternative ways between
the different lines of production so that the total of time used will
always be the same.” *

39 Wicksell (1934) Volume I, p. 177.
40 B6hm-Bawerk (1921) p. 117.

41 Haavelmo (1960) p. 47.

42 Haavelmo (1960) p. 40.

43 Fraser (1937) pp. 208-209.

4¢ Hayek (1936) p. 377.
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way of constructing, even in principle, a backward-looking meas-
ure of the entire capital stock that exists in an economy as a whole.
We turn first to consider the possibilities for a “forward-looking™
measure of the capital stock of an individual.

Forward-Looking Measures of Capital: The Individual

The rationale of the forward-looking measure of capital is pro-
vided by the notion that a larger stock of capital goods ought to
make a larger contribution to future output than a smaller stock.
The purpose is then to measure the capital stock by the contribution
to future production that it is able tc make. Capital goods are in
this context treated exactly like other resources, and involve no
problems of measurement that are not shared in principle by other
resources. Several problems present themselves in connection with
the construction of such a resource measure. First there is the prob-
lem of reducing to a single quantity all the contributions to output
that the stock of capital is able to make during many different
future periods of time. Second there is the problem created by the
many alternative ways in which the stock of capital can be used in
future production — what precisely do we wish to mean by the
“prospective productive contribution” that a capital good is able to
make?

As far as the first of these problems is concerned there seems
to be no great difficulty, at least for an individual in a market
economy. Once the second problem has been solved, that is, once
we have identified the particular future output flow which we
consider as the prospective contribution to output of the capital
goods, then we can simply find the present market value of this
contribution by adding together the prospective market values of
each bit of the future output flow, appropriately discounted down
to the present date (at the relevant rates of interest now prevail-
ing). This will give the individual an “objective” value of the
productive capacity of his stock of capital. (Of course, the indi-
vidual might be more interested in his own subjective valuation
of this flow of output. This will permit him to gauge the desit-
ability of the flow by reference to his own private tastes, including
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implies that one has in mind a definite plan for the productive
utilization of the capital goods. Such a plan depends on one’s
expectations concerning the future prices of the different possible
products and of the different possible complementary inputs. An
individual’s forward-looking measure of a given stock of capital
goods is thus highly individualistic, depending crucially on his
own subjective expectations concerning the future. The market
price of a capital good expresses the quantity of capital that it
represents to other individuals in the market (the marginal buyers
and marginal sellers), based on their expectations. In the absence
of an equilibrium situation there is not even a guarantee that the
market price fully expresses the expectations of all potential market
participants. And even if the market were to be in equilibrium,
our individual cannot be sure that he shares the set of expectations
upon which the market price is based. So that for an individual
who has his own ideas as to the future, the market price does not
provide the subjective measure in which be is interested. On the
other hand, for an outside observer wishing to see how much
capital the market ascribes to a particular capital good, the market
price certainly gives him the information he wants provided he
remember that those who do not trade at the going price clearly
disagree with the rest of the market as to the size of the capital
good’s prospective productive contribution.*®

The Quantity of Capital Available
to an Economy as a Whole

We turn now to consider the additional complications that
attend the search for a measure of capital, when the capital sought
to be measured is that of an entire economy, (or is the “average”
capital available per head, a concept that implies the aggregation
of ail the capital available to the group). We will discover that
our dissatisfaction with other treatments of this aspect of the capi-
tal measurement problem, stems more than ever from the prevalent
disregard of the plan relevance of the capital concept.

Now, if our interest were in the stock of capital conceived as a

10 On this point see Smith (1962) p. 487.
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collection of physical objects, then there would in principle be no
especial difficulty with the construction of an aggregate measure
of all the capital goods that exist in an economy. All that would
be involved would be the addition of the machines that belong to
A, to the machines that belong to B, and so on. But we have
already shown that we are not very interested in the “'size” of the
stock of capital goods in physical terms, where this involves the
suppression of the economic differences between heterogeneous
goods. There seems no reason for our interest to be reawakened
in such a concept merely as a result of the widening of the focus
of attention to embrace an entire economy. ' Our interest, then,
must still be in the economic aspects of the nation’s stock of capi-
tal goods, and this raises serious questions concerning the mean-
ingfulness of aggregation in this context altogether.

Supposing, for the sake of argument, that each of the individ-
uals in the economy had succeeded in devising a valid “backward-
looking™ measure of the capital stock that he possesses. In other
words, each individual has a clear quantitative notion of the sacri-
fice undertaken in the past for the sake of the capital goods he now
possesses. Is there any meaningful way of adding these measures
of capital together in order to measure the aggregate stock of capi-
tal? Clearly there loom formidable theoretical obstacles in the way
of adding together the “sacrifices” undertaken by different indi-
viduals. The sacrifices we are concerned with are not quantities of
objective physical inputs applied; we are concerned with the sub-
jective notion of sacrifice undertaken by each individual in his past
decisions. There is no way of comparing the subjective sacrifices
undertaken by different individuals. Even if each individual had
somehow succeeded in expressing his “quantity of sacrifice” in
terms of money, the addition together of these sums of money
representing the sacrifices of different individuals cannot succeed
in representing a meaningful adding together of the different sub-
jective sacrifices expressed by these sums.

11 Even if one were concerned with a centrally planned economy the
objections raised above (pp. 105f) in connection with the individual,.
would apply with equal force to the state.
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But let us disregard this difficulty, let us imagine that somehow
the sacrifices of different individuals can be added together into a
single aggregate quantity. Can the resulting quantity serve as a
measure of aggregate capital? In what sense does the size of this
aggregate sacrifice attest to the size of the capital stock? For an
individual, the size of the sacrifice that he undertook in the past,
measures the quantity of capital produced through this sacrifice as
anticipated at the time the sacrifice was undertaken. Even if the
anticipations have been proved incorrect, there may still be interest
in measuring the size of the present capital stock as it was antici-
pated at the time its construction was undertaken. But when we
aggregate the sacrifices made by a large number of individuals,
whose past anticipations are likely, at least to some degree, to have
been mutually contradictory, we obtain a quantity which hardly
seems to have any meaning at all. If A anticipated warm weather
and produced an air-conditioner at great sacrifice, while B antici-
pated cold weather and produced an oil burner with similar sacri-
fice, then it is clear that in no sense did the “'society as a whole”
made up of A and B, anticipate conditions in which both capital
goods are as valuable as indicated by the respective costs of pro-
duction incurred.

Nor is the situation greatly different when we consider the pos-
sibilities of aggregating forward-looking measures of capital. We
have seen that the rationale of such measurements is that the
“quantity of a resource” is nothing but another way of describing
the additional quantity of input flow which the availability of the
resource can make possible. Measuring capital in a forward-looking
manner expresses the anticipated usefulness of the capital stock to
its owner. We have seen that this presumes a definite plan on the
part of the prospective capitalistic producer. This plan in turn
depends on the anticipations which he holds concerning the plans
of others, in particular as these will express themselves as prices
of products and of complementary inputs. If we add together the
measures of the capital stocks possessed by different individuals,
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some of the major problems which it is the task of a market theory
of capital to elucidate. It is the realization of all this that seems
to have inspired much of the work of Professor Lachmann in the
theory of capital, with his wholesome stress on the problems raised
by the need for complementarity among the different items that
compose the aggregate capital stock.* And, at the close of his
notable review article of Mrs. Robinson’s Accumulation of Capital
(in the course of which he subjects her discussion of the problems
of capital measurement to devastating criticism) it is thus that he
sums up the future tasks of the capital theorist: “"How bold, then,
would the next step be, viz. the realization that the notion of a
stock of capital which invariably has the “‘appropriate” composi-
tion required by circumstances, is an obstacle rather than a help to
our understanding of the nature of economic progress?” 15

THE CAPITAL MEASUREMENT PROBLEM
IN THE LITERATURE

In the second half of this chapter we turn now to examine
critically some of the ways in which the capital measurement prob-
lem has been treated in the literature, with special attention to the
more recent contributions. Our examination and criticisms will rely
heavily on the discussion of these matters that has been presented
in the first half of the chapter. Much has been written concerning
capital measurement, with the perspective being variously that of
economic theorist, statistician, or econometrician. We will discover
that many of the points raised in our discussion earlier, have been
raised somewhere in the literature, we will however also find, un-
fortunately, that much of the confusion that has surrounded the
treatments of these points is to be ascribed to the prevalent failure
to place the theory of capital in the context of the relevant /nd:-
vidual plans. Our criticism of the various treatments of the capital
measurement problem will thus repeatedly draw attention to the
ways in which awareness of the individual planning context of
capital stocks might either have cleared up points that have raised

14 See Lachmann (1956).
15 Lachmann (1958) p. 100.
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unnecessary difficulty, or might have revealed points of real diffi-
culty that have in fact apparently escaped attention.

Physical Goods or Abstract Fund —
What Are We Trying to Measure?

A considerable amount of disagreement has concerned the ques-
tion of what precisely is being sought in a measure of capital, a
measure of physical things or a measure of an abstract capital fund
which these physical things supposedly represent. This disagree-
ment has much to do with the familiar controversies concerning
the way in which the economist ought to look on capital in general.
J. B. Clark, who argued in favor of the notion of capital as a
homogeneous fund of productive capacity, distinguished sharply
between the value of the capital stock which measures the size of
this fund, and the physical description of the heterogeneous capi-
tal goods in which the capital fund is embodied at any particular
time. Bohm-Bawerk, who rejected the fund concept of capital, saw
no reason why the possibility of measuring a stock of capital as a
value, implies that what is being measured is an abstract quantity
apart from the concrete capital goods. To show that capital bas 4
value, is by no means sufficient, he argued, to establish that capital
is a value. 1® The same points were made again in the course of
the Hayek-Knight debate during the thirties. Knight contrasted
what he considered the discredited notion of capital as “things,”
with what he considered the appropriate view of it as a “fund”,
this fund being “thought of as either a value or a ‘capacity’ to
produce a perpetual flow of income.” 17 Hayek’s objections to this
view, cited in earlier chapters, did not deny that the various capi-
tal goods possess a “‘common attribute of being a condition of
making investment possible;” 1® but in his view this does not at
all justify treating “capital” as if it were a quantity of something
apart from the particular goods that make up the capital stock.
Bohm-Bawerk himself, Hayek charges, was partly responsible for

16 Bohm-Bawerk (1921) pp. 60-61.
17 Knight (1935) p. 57.
18 Hayek (1941) p. 93.
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the spurious notion of homogeneity that has given rise to the fund-
concept, because he stressed the capacity of capital goods to act as
a subsistence fund. '®

It is not to be thought, of course, that the mere search for a
single measure of capital, one that should overcome the problems
of heterogeneity, necessarily involves the fund-notion of capital.
While it is true that Samuelson, for example, contrasts the position
which refuses to aggregate heterogeneous capital goods into a
single capital quantity with what he calls the “Clark-like concept
of aggregate capital,” 2° we have already noticed that Bohm-
Bawerk was willing to measure capital as a value without conced-
ing anything to Clark. More recent writers, too, have discussed the
possibility of two measures, one measuring the physical things in
the capital stock, the other measuring the value of the ‘fund’ con-
sidered to be represented by these things. Hicks especially has
stressed the need for both capital concepts, *! both being measur-
able in principle.

From the point of view adopted in this essay the issues seem
quite clear. The only common attribute that different constituent
parts of the capital stock possess, is that they are intermediate
products. This provides no basis whatsoever for their conception as
a homogeneous fund of any kind. Nonetheless, we have seen
in the first part of this chapter, there may be, in principle, the
possibility of measuring a stock of heterogeneous capital goods
in terms of past sacrifice, or of future potential productive con-
tribution associated with them. Clearly what would be sought thus
to be measured would be the physical goods themselves, but only
by reference to the economic history, past or future, associated
analytically with these goods. The stock of physical things that
make up capital is not homogeneous. There is no underlying
“fluid” (mystic or otherwise) that is represented by these physical
things; so that a collection of these things in no sense represents
a fund. Nonetheless, since these things are intermediate products

19 Op. cit. ibid. See also Hayek (1936) pp. 372-376. On this point see also
Kendrick (1961) p. 105.

20 Samuelson (1962) p. 193.

21 Hicks (1963) pp. 342f. Cf. also Griliches (1961) p. 118.
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— that is, they are (a) the results of earlier production processes
and are (b) planned to be used in future production processes-—
we may wish to measure them by the past sacrifices to which they
are to be ascribed, or by the future yield to which they are planned
to give rise. But this does #ot mean that these physical things
themselves are to be viewed as a “'stock” of past sacrifices, nor as a
“fund” of future productive capacity. They are not to be viewed
as a stock of past sacrifices, because bygones are bygones; past
sacrifices in no sense effect the current economic status of these
capital goods. On the other hand they are not to be viewed as a
fund of future productive capacity because their ability to con-
tribute to future output calls for a whole series of new decisions
to be made; capital goods in themselves are, indeed, potential
inputs, but that is all.

The Heterogeneity of Capital as an
Obstacle to its Measurement

One brief review of the ambivalence with which the literature
has treated the capital concept, now as a collection of physical
things, now as a homogeneous fund of some kind, leads us natu-
rally to a more general examination of how the physical hetero-
geneity of capital goods has been handled in the capital measure-
ment literature. Some writers seem to have understood the problem
of capital measurement as arising almost entirely out of the hetero-
geneity of the constituents of the capital stock. 22 An attempt to
measure a stock of capital must add together entirely different
items. At the same time many writers have pointed out that the
heterogeneity problem is by no means peculiar to capital. 2 Any
attempt to measure the aggregate flow of labot, for example, will
very soon run into the same difficulties of adding together funda-
mentally different entities. Other writers, again, have denied that
the heterogeneity of capital is responsible for the characteristic
difficulties that surround the measurement of capital. Even if all

22 See e.g. Dorfman (1959b) pp. 351f; Boulding (1950) pp. 177-182;
Hahn and Matthews (1964) p. 888. See also Green (1964) Part IV.

28 Smith (1962) p. 486; Kendrick (1961) p. 107; Domar (1961) pp. 404-
5; Andersen (1965) p. 69; Haavelmo (1960 p. 45.
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Heterogeneity has been seen as a problem associated with that
of capital measurement in yet an additional sense. Even if all the
physical things that make up the capital stock were identical,
Lerner has argued, the “measurement of the marginal product of
capital still would involve measuring the capital and consumption
goods in the same units so as to obtain a pure number for the
marginal product of capital that could be compared with the rate
of interest.” So long as capital goods are physically different from
consumer goods, it is argued, homogeneity of the goods making
up capital stock would appear not to have solved anything at all. 2°
Hicks has somewhat similarly endorsed the measurement of a
capital stock as equivalent to a homogeneous fund of consumption
goods, partly on the grounds that this makes possible the measure-
ment of a capital increment in the same units as the saving that
corresponds to it. 3° For the same kind of reason a number of
theorists have chosen to discuss models in which there exists only
one physical commodity (such as the perennial in Knight's Cru-
sonia economy discussed in the previous chapters) that can be
either consumed or used as capital in the production of more of
itself. 31 Dewey has written of the advantage which this model
possesses of avoiding the spurious problem of capital measure-
ment. 32 (Compare also Bohm-Bawerk’s conception of capital as
inchoate consumer goods ‘‘so that the whole economy can be
thought of as a single consumption-goods sector.”) 38

On the other hand, however, it has been objected in the litera-
ture that the one-product model necessarily slides over interesting
aspects of capital theory. 3 From the point of view adopted in this
essay one of the principal objections to this one-product simplifica-
tion is that it obscures the real economic difference between the

20 See Lerner (1953) p. 540. Note that Lerner’s own position is that the
marginal product of capital is not the magnitude that should be compared
with the rate of interest, so that this problem disappears.

30 Hicks (1963) pp. 344-345.

31 Ramsay (1928); Hahn and Matthews (1964) p. 783; see Lerner
(1953) p. 541.

32 Dewey (1963) p. 134n.

33 Dorfman (1959b) p. 355.

84 Smith (1962) p. 484.
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embodied by good B. In principle a real cost measure of capital
could be devised such that all inputs (including if so considered,
“abstinence” or “'‘waiting”) % should be reflected in the measure. %
Mirs. Robinson, however, has proposed a pure labor-cost measure
of capital. 7 The obvious weaknesses of this rather surprising pro-
posal have been thoroughly criticized by a number of writers,
among whom we may perhaps include Mrs. Robinson herself. 58
One general objection (over and above these criticisms) thrusts
itself forward, from the point of view adopted in this essay,
against all real cost measures. This is that, as explained in the first
half of this chapter, they cannot reflect the past sacrifices, sub-
jectively understood, that were undertaken for the sake of today’s
capital goods. All that real cost descriptions of capital goods can
furnish is the technical, not the economic history of these goods.
(Even the inclusion of “waiting” in the real cost concept that
Dorfman has presented does not exempt it from this stricture, be-
cause, as discussed in the preceding chapter, the waiting concept
used is itself not appropriate to the explication of the economic
choices made.)

(b) A second cost measure of capital is that which measures a
stock of capital goods by the sacrifice in terms of consumption
goods that the capital goods represent. While no thoroughgoing
attempt to develop such a measure seems to have been under-
taken, a number of writers have discussed the possibility of such
a measure, and seem to have assumed its theoretical validity. 5°
The basic idea is to reduce the capital stock to “its equivalent” in
consumption goods, on the basis of the universal necessity to forgo

55 On the notion of measuring the congealed quantity of waiting “em-
bodied” in capital goods, see Dorfman (1959b) and our discussion above
Ch. 3, pp. 89-91.

56 See e.g. Denison (1957) p. 227 n. 13. Cf. also Hicks (1961) for a
“backward-looking” measure of capital, the philosophy of which differs
considerably, however, from the real cost measures here discussed.

57 Robinson (1954) p. 115, (1956) p. 20;

58 Kendrick (1961) pp. 106-108; Samuelson (1962) pp. 203-4; Lachmann
(1958) pp. 94-95; see also Sen (1960) p. 18; Robinson (1954) pp. 115-116.

5% Denison (1957) p. 227, n. 13; Kuznets (1957) p. 276; Robinson (1956)
pp. 119-21; Hicks (1963) p. 343.
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the latter if capital is to be possessed. If this can be accomplished,
if capital can be expressed as its equivalent in consumption goods,
we would have a measure that can be compared with income and
can be used in conjunction with interest rate comparisons. Such a
measure would be a cost measure since it represents the opportun-
ity cost, in terms of immediate consumption, of the capital stock. °

While there is a certain initial attractiveness in a proposal to
measure capital — representing the basis of our anticipations for
greater “future” consumption — in terms of the associated sacri-
fice of “present” consumption, the proposal cannot be pronounced
theoretically satisfying. A comparison of the notion of sacrifice
involved in such a proposal, with that which provided the rationale
for the (unsuccessful) search for a backward-looking capital meas-
ure in the first half of this chapter, at once reveals the inadequa-
cies of the proposal here being discussed. This proposal finds the
quantity of consumption goods that has a market value equal to
that of the capital stock, and then immediately states the former
quantity to be what is foregone in order to maintain possession of
the latter. Now insofar as the /ndividual capital owner is con-
cerned, it is quite true that the market value of his capital goods
expresses the immediate consumption that he rejects in order to
ensure for himself the future output flow to be derived from his
capital stock. This expresses his subjective assessment of the pres-
ent value of the future output stream as being greater than the
current market price of the capital goods (in terms of its current
purchasing power over consumption goods).$! This, after all,
was the reasoning behind the use of the market value of capital
as a forward-looking measure. But it is difficult to see how this
provides the basis for an aggregate measure of capital (as the
writers cited above apparently intend it to be used). It is difficult

80 Mrs. Robinson (1954) p. 116, in arguing for a labor cost measure of
capital, rejects the consumption sacrifice cost of capital notion, “for the
addition to the stock of productive equipment made by adding an increment
of capital depends upon how much work is done in constructing it, not
upon the cost, in terms of final product, of an hour’s labour.”

61 Green (1964) p. 88, in fact, has used this insight to justify measuring
capital in terms of its equivalent in current consumption goods, not as a
cost measure, but as a measure of prospective yield.
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to read meaning into such a concept as the aggregate present con-
sumption foregone for the sake of the aggregate capital stock.
How could a choice be made now by the economy as a whole
between its entire stock of capital on the one hand, and its “equiv-
alent” in consumption goods on the other. If the sacrifice in
consumption goods pertains to that which has been foregone in
the past during the history of the accumulation of the present
capital stock, then, as discussed at length in the first half of this
chapter, it is necessary to specify the decisions responsible for
these sacrifices, and it is further necessary to gauge these sacrifices
in terms of the choices made at the dates of these decisions, and
in terms of the value rankings relevant to these dates. Nothing
in the brief statements of the proposal here under discussion
makes any mention of all this, or of the theoretical difficulties we
have already seen all this to entail.

(c) We refer finally to the rather special cost measure proposed
by Denison in his pioneering paper on capital measurement. 82
Denison specifically rejects forward-looking measures of capital,
and asks for a measure based on cost. Two machines which, in a
given year, would cost equal amounts to produce, are to be de-
scribed as consisting of equal quantities of capital, in spite of the
possibly superior productivity of one of the machines. Denison
emphasizes ® that his is not a real cost measure: two identical
machines produced, in different years, with different quantities of
labor, still represent equal quantities of capital, because in any
given year they would be produced at equal cost (since they are
identical). In fact, it is clear, Denison’s measure is not all a “‘cost”
measure in the sense of measuring the economic sacrifice histori-
cally involved. Rather Denison is attempting to measure machines
in physical terms and reasons that physically equal things can be
produced by physically identical inputs in a given year. This pro-
vides the rationale for using production cost as an index of physi-
cal quantity. One’s appraisal of this measure must largely rest on
what one conceives it to be that one wishes to measure. Denison’s

62 Denison (1957) pp. 218, 222-227.
83 Op. cit, pp. 227, 282.
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own interest, as developed at length in his paper, is quite a prac-
tical one. For those seeking a notion of capital measurement that
should help to sharpen one’s theoretical concept of the nature of
capital and its place in the production process, Denison’s measure
can be of little assistance.

The Durability of Capital as an
Obstacle to Measurement

Our review of the capital measurement literature has revealed a
number of aspects of the matter that have given rise to difficulty.
In closing this survey we draw attention briefly to one further
aspect which, in the opinion of several writers, is responsible for
much of the practical difficulty of measuring capital. These writers
refer to the durability of capital goods as a source of difficulty. %
The matter is of some interest in that it reveals what these writers
seek to be measured by a capital measure, and also illustrates their
view on the economic role of capital in production.

Where two otherwise identical machines are of different dura-
bilities, these writers contend, the market will value the longer
lasting machines more highly and will thus distort the measure-
ment of the quantity of capital. What we have here are two iden-
tical machines, but the market does not consider them identical.
In order to obtain a correct capital measure, it is thus necessary to
adjust by reducing the value placed on the more durable machine.

Clearly what is being sought to be measured is “‘the number of
machines,” rather than the quantity of capital represented by these
machines, in any of the senses usually attached to the term. The
focus of attention for these writers is not a period of time long
enough for the different durabilities of the machines to make a
difference, but rather one so short that each of the ‘‘identical”
machines be for all practical purposes equal to the other. The
search for such a measure of physical things necessarily diverts
attention from the future economic history of these things, and
also (insofar as different costs may have been incurred for the

6¢ Haavelmo (1960) p. 82; Griliches (1963) p. 118; Domar (1961)
p. 404; Andersen (1965) p. 69.
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sake of different durabilities) diverts attention from the past eco-
nomic history of these things. We are left with the search for a
measure of physical things in respect of which varying durability
is a distinct nuisance.

More fundamentally, it seems, at least part of the problem
raised for these writers by varying durability, is to be ascribed to
the particular view of the nature of capital that has been discussed
in Chapter Two in connection with the work of Haavelmo and of
Smith. It will be recalled that these writers saw the function of
capital in production to consist of making its productive contribu-
tion by simply being there. In this view the essence of the role
of capital is to increase the productivity of the flow inputs while
itself not being used up. It follows that insofar as different ma-
chines are capital, their productive contribution is completely inde-
pendent of their durabilities. Where the market bids the price of
the prospectively longer-lived machine higher, this in no way re-
flects any greater quantity of the currently-stocked input. With the
time aspect of production plans pushed into the background in
this way, the first requisite for a measure of capital is to adjust
matters so that the varying lives of different machines can be
ignored. 85

88 Cf. also Smith (1962) p. 486, n. 3.
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