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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 Böhm-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 Reim 
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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UNFINISHED PLANS
Introduction

I n  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.1 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 maintenance of workers, to wine and growing 
trees, to durable buildings and machinery, and so on.2 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
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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 their 
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.5

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 all

E�� � '� 4� (� 9($'!)(9� ',')�&!&� �5� $#(� 4' ;($� � �<(&&� �,� $#(&(� )!,(&:� &((  
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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 always 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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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 individual 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
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��� �����  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 �����	�	���  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. O f 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 
emphatically 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 
so on.

O f 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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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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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 

be 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. 16

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. O f 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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9 On this see Clower (1954). See also Witte (1963); Thalberg (1961).
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15 Enke (1962) p. 377.



II. St o c k s  a n d  F lo w s 51

ing capital goods as means of production by virtue of their pres­
ence (as Haavelmo does), Enke yet insists that the cost of the 
presence of these goods include an item to cover their time depre­
ciation.

Enke’s argument insisting on the need to allow for time depre­
ciation in the cost calculations involved in the determination of 
the optimum capital-labor mix, affords a further useful opportun­
ity to notice the two ways of looking at the production function, 
that were mentioned earlier. A production function can be seen as 
a positive statement of technological relationships, or it can be 
seen as presenting a set of opportunities relevant to prospective 
planning. Corresponding to these two views on the production 
function are two ways of looking at the optimum factor combina­
tion obtained by comparing an isoquant map with an isocost line. 
We have seen that, on the second, “ planning” view of the pro­
duction function, this function must be constructed within an 
explicit time framework relevant to multi-period planning. On the 
other hand, we found, on the “ positive” view, a production func­
tion can be constructed in principle for arbitrarily-cut slices of 
time, no matter how thin. Now, on the latter “positive” view, the 
minimization of cost that is required for the optimum factor com­
bination must involve those items of cost that seem technologically 
relevant to that portion of the process of production under con­
sideration during the arbitrarily thin slice of time. Since the time- 
slice may not be relevant to any plan whatsoever, the “cost” 
(associated with the corresponding portion of the process of pro­
duction) may not be in the nature of an opportunity cost alto­
gether. If no plan is relevant, there can be no question of foregone 
alternatives, of genuine economic cost. All that is possible is a 
technological concept of cost, for the determination of which the 
accountant will seek to assign a value to what has been used up 
during the time slice. It is for this reason that for Enke the de­
terioration in capital stocks that has occurred during this time slice 
(purely as a result of the passage of time) must be charged as 
part of the cost of commanding the productive “ presence” of these 
stocks during this time.

But on the “ planning” view of the production function this
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sistently seeking the explanation of all economic events 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 
Böhm-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.1

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
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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 ������  by which capital is accumulated 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, 15 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 ��� ������ �� ���&
������ �����	� ��� ���	�� ��� ��������	��  (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 (  is the 
volume of water in the tank, ) the rate of flow into (or out of) 
the tank, and "  the average period of detention of water then 
"  =  ( / ) � 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); "  is the average period of investment.16 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 "  in this context. By this demon­
stration Dorfman is able to refute a major objection to the 
Böhm-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 Böhm-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. (N w is thus equal to 
the rate of consumption flow, it being assumed that only workers 
engage in consumption, doing so without any saving). 17

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 
Böhm-Bawerk’s interpretation 18 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. Böhm-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 ) .
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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 Böhm- 
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 - 
Böhm-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, on 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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Capital and Waiting

Our emphasis on the analysis of the multi-period �	�������  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 �������  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 Böhm-Bawerkian emphasis 
on the role of time in the theory of production.

(a) �������� ��� # ����	��	�� � � � � � � � $-� Böhm-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. 25 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
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26 Hayek (1941) p. 89,
27 Hayek (ibid.)� 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. Böhm-Bawerk (1921) p. 100.
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(b) �������� ��� �� .���	� ��� ���	������ / ������-  We have already 
seen that Böhm-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. 29 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) ���  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.” 30 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

2���'�(;� ������� ��*� �>=55?� ���=��� ��*� ��:� �=�55:� �3�1���*
��� �'�(;� ���=��� �*� �=>*
����,!"#$� ����E�� �*� E>*
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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. 
Böhm-Bawerk himself did not emphasize this aspect of capitalistic 
production. (In fact, Böhm-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). 34

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 Böhm-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. 35 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.

O f 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.

34 Böhm-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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36 For Knight’s earlier views on this point see Knight (1931) p. 198.
37 Böhm-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 Böhm-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.39

But Böhm-Bawerk himself refused to treat waiting as a third in­
dependent factor. The function of saving, Böhm-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.” 40

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.41 (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.” 42) 
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.” 43 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.” 44

39 Wicksell (1934) Volume I, p. 177.
40 Böhm-Bawerk (1921) p. 117.
41 Haavelmo ( 1960) p. 47.
42 Haavelmo ( 1960) p. 40.
43 Fraser (1937) pp. 208-209.
44 Hayek (1936) p. 377.
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9 Cf. the discussion above pp. 21 f; 62f.
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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 he 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.10

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 all 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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as measured in a forward-looking way, we are likely to be combin­
ing, in effect, mutually inconsistent plans. The point of this whole 
discussion is that a measure of capital differs from a measure of 
output in that the former, unlike the latter, depends crucially on 
some definite plan of production in which the capital is to play a 
role. Whether backward-looking or forward-looking, a measure of 
capital necessarily involves the consideration of some plan (either 
past or prospective) in which the capital appears (as end or as 
means). A measure of output can, at least in principle, be con­
sidered apart from the plans to which the output is to be ascribed 
(although this does not necessarily provide the most theoretically 
satisfying measure). Because output can be considered apart from 
individual plans, the attempt to measure aggregate output (what­
ever other theoretical difficulties it encounters) does not necessarily 
have to grapple with the problem of mutually inconsistent plans.

Simon Kuznets seems to have something of this in mind when 
he criticizes the aggregate measure of capital formation as viewed 
only as “mechanical sums of bookkeeping entries by business firms 
and individuals.” “ Even if the purpose were to study capital pur­
chases and consumption as items that influence the decisions of 
businessmen. . . . This purpose would call for motivational’ en­
tries which, by and large, are neither additive nor capable of 
manipulation mathematically, except within a framework of distinct 
motivational structures.” 12

All this may seem quite discouraging insofar as concerns the 
attainment of a meaningful aggregate measure of a nation’s stock 
of capital. Certainly the definite collections of physical things that 
are possessed by individuals permit of being conceptually added 
together to be considered as a single such collection, (but without 
any analytical purpose being served by representing this collection 
as a uni-dimensional quantity). But insofar as each individual is 
able to measure the capital of which his stock of machines consists, 
in terms of their prospective usefulness to him in production 
(either as viewed when their construction was originally under­

12 Kuznets (1957) pp. 271-272.
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taken, or as viewed currently), it appears clear that the resulting 
measures are unique to each individual, do not in general permit 
comparisons between individuals, and yield no meaningful aggre­
gate when added together. To become aware of this is surely a 
step forward in one’s understanding of the nature of capital within 
the framework of the decisions that make up the productive 
process.

And yet it cannot be denied that one is left not entirely satisfied 
with this conclusion. Is it really without meaning to say that the 
capital per head in country A is greater than in country B? Is it 
meaningless to attempt to explain the higher productivity of labor 
in country A by reference to the larger quantity of capital com­
bined with each man-hour of labor? It is indeed difficult to deny 
that we, in fact, use aggregate concepts of capital in this manner; 
what is the meaning to be attached to such concepts, and how do 
they relate to the “ individualistic” concept of capital that has been 
adopted for the purpose of this essay?

Careful reflection on the matter will, it is believed, reveal that 
the aggregate concept of capital, the “ quantity of capital available 
to an economy as a whole,” is, for a market economy, a wholly 
artificial construct useful for making certain judgments concerning 
the progress and performance of the economy. When using this 
construct one is in fact viewing the economy in its entirely as if it 
were not a market economy but instead a completely centralized 
economy over which the observer himself has absolute control and 
responsibility. When, for example, one is concerned with the size 
of the stock available to society in a forward-looking sense, what 
one is really thinking is as follows. Supposing one were to be able 
to draw up a complete social listing of output priorities and sup­
posing one were in command of all the information necessary to 
formulate centralized production plans for the future, what is the 
additional flow of this “ social output” during future years, that is 
to be ascribed to the presence of the nation’s stock of capital. One 
is thus not merging the plans of all the individual capital owners 
who participate in the market economy, one is conceptually replac­
ing these plans by a single master plan that one imagines to be
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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 W e 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. Böhm-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 has a 
value, is by no means sufficient, he argued, to establish that capital 
is a value.16 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;” 18 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. 
Böhm-Bawerk himself, Hayek charges, was partly responsible for

16 Böhm-B awerk (1921) pp. 60-61.
17 Knight (1935) p. 57.
18 Hayek (1941) p. 93.
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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. 29 
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 i t .30 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 
itse lf.31 Dewey has written of the advantage which this model 
possesses of avoiding the spurious problem of capital measure­
ment. 32 (Compare also Böhm-Bawerk’s conception of capital as 
inchoate consumer goods “ so that the whole economy can be 
thought of as a single consumption-goods sector.” ) 33

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. 34 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

29 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.
34 Smith (1962) p. 484.
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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. 60

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 individual 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 g o o d s) .61 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

60 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 ���  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 ����  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. 62 
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 63 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 ��������  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.
63 1 � �� ����  pp. 227, 282.
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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. 65

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