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A SECOND LOOK AT TWO EARLY CAPITAL CONTROVERSIES

KEEHYUN HONG”

1. INTRODUCTION

The second generation marginalists who searched for distribution theory in a
market economy suggested various concepts of capital, and discussed which con-
cept would be more appropriate. For a famous instance, there occurred a con-
troversy between Bohm-Bawerk and Clark at the turn of this century. Clark
criticized Bohm-Bawerk’'s concept of the average production period for being
irrelevant in the consideration of a stationary economy in Which production and
consumption would occur simultaneously. Bohm-Bawerk argued that Clark’s dis-
tinction between concrete capital goods and true capital would be spurious in that
the latter would be nothing but an assumption of one-good world.

Two and a half decades after the capital controversy between Bohm-Bawerk
and Clark ended, there was a revival of the dicussion. This revival was largely
owing to an offensive launched by Knight. which was answered by Hayek and
Machlup on the Austrian side. Knignt's criticisms of the Austrian capital theory
within the framework of a static analyis is so similar to Clark’s that the con-
troversy of the 1930’s is often viewed as a simple replay of the controversy
between Bohm-Bawerk and Clark.

A closer look at Hayek’s responses, however, reveals that there are two signifi-
cant differences between two controversies. First, Hayek did not defend Bohm-
Bawerk’s simple device of measuring the quantity of capital, i.e. the average
production period. He was quite aware of the impossibility of measuring the
quantity of capital in terms of a single technical parameter, and even critical of
the use of average production period as a characterization of capital structure, in
the form of either the composition and level of given capital stock or the time
distribution of dated inputs. Even though he praised B6hm-Bawerk’s insight of
the time-consuming aspect of a capital-using economy, Hayek thought of the
average production period as applicable to simple cases, such as uniform distribu-
tion of input.

Secondly, Hayek was concerned not so much with the determination of the
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interest rate in static conditions, as with the dynamic change of capital structure.
His concern in a dynamic change was stimulated not only by the practical need to
find the appropriate theoretical tools to deal with the severe economic crisis of
the 1930’s, but also by Austrians’ emphasis on the transition process where the
investment decision depends upon cost and time to adjust the capital structure to
the desired one.

To see what kind of implications these two early capital controversies have in
the development of distrbibution theories, the next two sections will briefly ex-
plain the main contents of controversies in a chronological order. In the final
section, the historical implication of these controversies will be discussed.

II. DEBATE BETWEEN BOHM-BAWERK AND CLARK

There were two separate occasions in which Clark and Béhm-Bawerk ex-
changed their views on capital theory in detail. Most of these two exchanges,
which were separated by an interval of a dozen years, appeared in the pages of
Quarterly Journal of Economics, but we will see that their basic pionts did not
change much. The changes can be noticed only in emphasis and some expres-
sions.

The first exchange went back to the year 1893 when Clark criticized B6hm-
Bawerk’s treatment of interest as a premium on concrete goods for present
consumption as compared with those for deferred consumption in Fate Review.

“True capitalization is permanent, and not transient. It does not
consist in saving wealth today, with the intention of spending the
principal so accumulated at any future period. It consists in saving
with the intention of never spending the acquired principal at all. ... It
is evident that there is in society a fund of capital that never dis-
appears, and that always draws interest.”"

Defining true capital as a permanent fund of productive wealth, expressible in
money, but not embodied in any specific good or money, he asserts that the
existence of true capital makes production and consumption simultaneous, and
annihilates time intervals, even though capital goods stand in time between labor
and the ripening of the particular bit of material on which that labor is bestowed:

“...When a fund of permanent capital is once embodied in coordi-
nated series of such goods, the owner does not have to look forward
through an intevral of waiting to a time when he can begin to enjoy
the products created by the use of them. ...The laborer has no such
waiting before him. For both of these men ripened products emerge,
as the mills run, day by day. Industry and its fruition are

'Clark (1893), pp. 303-04.
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simultaneous.”?

For Clark, the physical time elapsed between work and its finished product does
not affect the economic essence of transaction in a synchronized process, in
which production and consumption appear to be simultaneous. Resorting to an
hydraulic metaphor in which true capital is likened to a reservoir and capital goods
to drops of water, he asserts:

“Drops of water that flow into a resevoir have periods of mechanical
production. It takes time for them to ripen into the motion of wheels;
but the water power as such has not such periods. The water that at
this moment is flowing from the inlet into the upper end of the reser-
voir may consume a fortnight in reaching the turbine wheel; but if a
full reservoir be presupposed, the inflow causes motion at once.™

From what Dorfman (1959) calls “bathtub theorem,” we know that Bohm—
Bawerk’s average production period is a sensible notion, because it tells us a
relation between a stock of capital and a flow of output. When, at the rate of I
gallons a day, a water flows in and out of a reservoir containing a constant
amount of water, say K gallons, the average detention time of water molecules, T,
can be measured by K/I. Equivalently, if K denotes the stock of capital, and I
wage cost per year(or the size of labor force times annual wage rate), we have:

T = K/I 1)

where T is what Bohm-Bawerk calls the average production period when the
interest rate is disregarded.*

Moreover, contrary to Clark’s criticism, the average production period may not
be infinite, even if a small amount of primary inputs were invested in the infinite
past.

In his first reply to Clark’s attack, Bohm-Bawerk does not mention the average
production period. His strategy to show the meaningfulness of production period
is to compare a static with a dynamic economy. In a static economy where “the
concrete production—periods closed are just as many as the new ones begun”,
“one may, with theoretical inaccuracy but practically with impunity, imagine that,
through some mystical quality of true capital, production—periods have been quite
done away with in the world”, but in a dynamic economy “where concrete capital
goods are, as it were, changing their stratification and production—periods no
longer interlock in a perfect circle, it might be demonstrated whether or not true
capital has the ascribed to it, the power to do away with production-periods.”

2Clark (1893), P. 306.

Yibid., p. 310.
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Seeing this rebuttal, Clark wastes no time to claim that the increase of perma-
nent capital does not have any direct relation with production period:

“Through the study of capital goods and their periods of production
we may reach a theory of capital and its continuous production. As
the capital, and not the time required for creating and using it, is the
cause of product that takes the form of interest, so changes in the
amount of capital itsclf, and not a lengthening or shortening of pro-
ductive periods, are the causes that affect the rate of interest.™

In reponse to Clark, Bohm-Bawerk tries to show the increase of capital in-
volves the lengthening of production period, the extent of which can be measured
by the average production period which lies between the successive expenditure
in labor and uses of land and the obtaining of the final good.”” In this reply. he
seems to understand the basic result of “bathtub theorem™, when he defends his
concept of average production period against absolute period. “That the length-
ening of the period in my sense, as a rule, goes hand in hand with an increase
of invested capital, is just as evident in the light of my theory to me as it can be
to Professer Clark in the light of his theory.”® However, due to the lack of a
mathematical tool, Bohm-Bawerk failed to convince Clark that the average pro-
duction period is a meaningful concept even in a stationary condition.

This technical deficiency is partly responsible for Clark’s misunderstanding of
average production period. When the capital controversy is resumed by Bohm-
Bawerk, after the publication of Clark’s Distribution of Wealth (1899), Clark
still argues:

“In connection with a particular bit of raw material and the finished
product which will ultimately grow out of it, waiting is certainly neces-
sary. In connection with a self-perpetuating stock of such goods it is
no more necessary than, in pumping water into one end of a full
conduit, it is necessary to wait without drinking till that same water
flows out from the other end.™

Besides this technical aspect, a more important reason why Clark adheres to his
notion of true or pure captial is that this concept is essential for the explanation
of interest rate in terms of marginal proudct of capital. In his famous article,
‘Distribution as Determined by Rent’ (1891), Clark has already made a distinction
between a concrete capital as a mass of instruments and a pure capital as one and
the same thing. After referring to “the parallelism between capital pure and
concrete, on the one hand, and labor pure and concrete, on the other”, he argues

“Clark (1859a), p. 277.
"Bohm-Bawerk (1859b). p. 384
%ibid., p. 384.
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that the last unit of pure capital fixes the interest rate, as the last increment of
labor the wage rate.'

After the modern capital controversy of the 1960, it is well-known that in
general equilibrium, having homogeneous capital will not permit us to derive a
rate of interest from the technical relationship between homogenous capital and
output, because the equilibrium price of capital in units of consumer goods de-
pends on the rate of interest.!’ What we need to explain the interest rate in terms
of marginal proudct of capital is the existence of only one good in an economy,
which climinates the problem of relative price. In addition. even in an one good
economy, the lag between input and output should not bc taken into considera-
tion. As Wicksell points out, the marginal product of capital is not equal to the
interest rate, if the production period is explicitly introduced into the model.'”

In Distribution of Wealth and other related articles, Clark continues to think of
capital as an abstract entity which transcends a physical aspect of heterogencous
capital goods. However, it is now obvious that his conception of true capital
is nothing but a postulate of an amorphous good which changes its form instantly.

Not surprisingly, when Bohm-Bawerk resumes the controversy, he criticizes
Clark’s notion of capital for being deceptive. He also criticizes the application of
marginal productivity theory to the explanation of interest rate, even though he is
entirely in accord with Clark on the general theory of imputation. Characterizing
Clark’s theory as a typical productivity theory based on a single premise that the
productivity of capital suffices to give an exclusive explanation of the fact that
capital yields a nct return which accrues to its owner as interest, Bohm-Bawerk
accuses Clark of not explaining why there is a net product over what is necessary
to replace the capital used up, and why this amount should be ascribed to the
owner of capital:

“Professor Clark does not touch the question why the product im-
putable to a given capital good is not to be ascribed to the previous
labor which created that good. If so imputable, the whole product of
capital would be identical with its wear and tear, and no net product
of capital would remain. But according to the reasoning now under
consideration no question of wear and tear can arise. nor any need of
considering the previous labor. ™
In Bohm-Bawerk’s opinion, these two crucial geustions are avoided by Clark's
double—taced Janus aspect of true capital. First, since true capital operates with-
out wear and tear. “whatever is created by true capital is from the outset en-

UClark (1891). p. 303ff,
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dowed with the property of being a completed net product.”'* Secondly, Clark
endowed his true capital with the qualities of capital goods the use of which yield
real product as net rent, and the “hobgoblin of true capital claims as his share
whatever part of the output cannot be due to current labor.”"*

Despite Bohm—Bawerk’s legitimate complaint, Clark’s view does not change at
all. Clark defends his position by ascribing Bohm-Bawerk’s concern to the study
of economic dynamics:

“In a full study of distribution it is necessary to take account, not only
of the replenishment of the waste of substance which capital under-
goes, but of the creation of new capital. ... That, however, is a phe-
nomenon of econmic dynamics, and the work which is under criticism
has restricted itself entirely to problems of economic statics. The
assumption made in this latter department of the theory is that neither
capital nor labor is increasing in quantity, ..."'°

Even in stationary conditions, the time—structure of capital in relation to its
construction and maintenance cost is worthy of being considered, and this raises
the thorny problem of valuation of capital. It is true that this problem is not
adequately dealt by Bohm-Bawerk, but it is completely hidden in Clark’s con-
ception of capital as a permanent fund.

In sum, we can conclued that Clark’s criticisms of Bohm-Bawerk are based on
his misunderstanding of the “bathtub theorem™. He justifies his disregard of the
time-consuming aspect of a capitalist production by inventing the notion of “true
capital”. This spurious notion becomes the basis of his explanation of the interest
rate in terms of the marginal product of “capital™.

1. CONTROVERSY BETWEEN HAYEK AND KNIGHT

Knight’s main criticism of the Austrian capital theory originates from his dis-
satisfaction with the Austrian conception of the production period. He summa-
rizes the fallacies of the Austrian version of the production period theory in four
points: (i) The compound interest relation makes it impossible to bring the
quantity of capital in a single investment into correspondence with any definable
average period of proudction; (ii) capital goods are not the product of agenices
other than capital goods but of all agencies, including capital goods, working in a
collaboration: (iii) it is meaningless to compute an average period of production
for capital as a whole, because every economic agency derives its value from
cooperative relations with other agencies; (iv) the service life of an individual

"Béhm-Bawerk (1907a), p. 264
Sibid.. p. 265.
YClark (1907). pp. 365-66.
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capital item is much less determinate still than is its construction period.'’
Among these four points, the first and the last were discussed in previous

researches by Wicksell as legitimate complaints about Bohm-Bawerk’s average
production period.'® New criticisms made by Knight are the second and the third
argument, in which his unique view of production is revealed.

The starting point of Knight’s critique is his departure from the tripartite classi-
fication of factors of production, by which labor and land are conceived as pri-
mary, and capital as produced means of production. According to Knight, labor,
land, and other non—physical inputs are indistinguishable from physical capital at
an analytical level, because they are all produced at a cost and subject to invest-
ment. This organic view of production is the basis on which he defines “capital”
as an entity inclusive of all sources of want-satisfying power. In Knight’s words,
capital is “the ideal factor of production”’, and “a general fund, embodied in
particular goods or ideas, but contrasting with any particular example of the
latter.”?°

This reminds us of Clark’s concept of capital as a permanent fund which lasts
forever, even though its contents may change. In this light, Knight is often
viewed as a successor of Clark’s position. But it should be noted that capital is
treated as a single factor comprehending all inputs in Knight’s analysis, as
opposed to Clark’s three factor analysis. | In Knight’s interpretation of the eco-
nomic activities, human and nonhuman agencies produce and reproudce each other
in an organic fashion. In this sense, capital as a single factor may be taken as
perpetual or immortal. In his critique of Hayek’s theory of investment, Knight
argues:

“It cannot now escape observation that ‘capital’ is an integrated, or-
ganic conception, and the notion that the investment in a particular
investment comes back periodically in the form of product, giving the
owner freedom to choose whether he will reinvest or not, is largely a
fiction and a delusion. To show this conclusively it should suffice to
mention the case of a part of a machine. And the machine as a unit is
in a similar sense a ‘part’ of an integrated productive organization
which is not bounded by the scope of ‘plant’ or firm, but extends
outward indefinitely to indeterminate limits. Moreover, the capital
structure and every unit in it is typically planned itself, and not for
liquidation....”*!

Knight (1935b), pp. 49-50.

5see Wicksell (1893) and Wicksell (1901); Garegnani (1960) confirms that the absence of
compound interest rate and durable capital is one of indispensable assumptions to use
Bohm-Bawerk’s average production period.

“Knight (1935d), p. 57.

20Knight (1930), p. 198.

2'Knight (1935a), p. 83.
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In the above passage, we notice that the concept of the period of production is
blurred. According to Knight, the period of production may well be taken either
as zero due to the simultaneity of production and consumption or as infinity due
to the existence of what Sraffa (1960)calls a “basic” good:

“Passing over the case of a society in the course of liquidation, the
interval by which production precedes consumption is either zero or
infinity. It is zero for the production of final product(services) current-
ly consumed, which production includes the maintenance of captial
goods used, maintenance in turn including any replacements necessary.
The interval is infinity, as regards the consumable product, for that
“production™ in which present services of productive agents are used
to create new productive agents to be used in the future to produce
consumable services.?

As Dorfman (1959) points out, Knight’s arguments are false. First, the average
production period per se is a valuable concept, because even under stationary
conditions a large stock of capital does permit a long detention time.? Secondly,
even though a machine is used to produce a machine, the average period of
production of the economy as a whole is finite, because it is the weighted average
of the investment period of labor and that of “waiting”, both of which are
finite.”*

Knight committed the same mistake that Clark had made thirty years before.
This is one reason why the capital controversy of the 1930’s has been often
viewed as a simple replay. Morcover, in Prices and Production, Hayek applies
Bohm-Bawerk’s average production period to the analysis of economic fluctua-
tions, without analyzing the relation between a quantity of capital and time-
dimension of production structure, because he thinks that the average produc-
tion period is appropriate for the simplest presentation of his basic idea. Howev-
er, he clearly feels the necessity of a further investigation, and this issue is
examined in the article published in Economic Journal (1934b), entitled ‘On the
Relationship between Investment and Output’.

In this article, he tries to express the time structure of inverstment in terms of
a cumulative distribution function® of “labor™ which represents all original fac-
tors of production. Defining the investment function, f(t) where 0 <t < Ty, as a

2Knight (1935¢). p. 625.

¥Dorfman (1959), pp. 354-55.

Hibid.. p. 363.

**In Hayek's article. it is unclear whether the investment function, f(t) indicates the absolute
amount of total labor, or the proportion of total labor. As is noticed from Hayek's paper (Hayek.
1934b, p. 211 n), Hayek seems to think of the absolute amount of total labor for the period
before the completion of the process of lenght of t or longer. Here we choose the proportion of
total labor for a rigorous trcatment of distribution.
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function of length of time(t) that shows the proportion of the total labor invested
for that length of time or longer, we can express the flow of labor input used, at
any moment, in order to produce a particular amount of good as the first deriva-
tive of the investment function, i.e. f'(t). Then, the relation between the invest-
ment function and the output function, ¢ (t), defined as the rate of flow of
output stream at any moment, t() < t < T,) is:

6 (1) = WE(De" . 2)
Where 0 < t < T,, and f:"t"(s)ds =1

As he points out, this output function can be derived from the investment
function only under the assumption of a given rate of interest, and that. it will
change its shape with cvery change in the rate of interest. He adds that this
output function from the single process should not be confused with usual produc-
tion function as a function of labor. since a given quantity of labor can be
invested for diffcrent ranges of periods. In this case, the quantity of consumers’
goods produced have to be regarded as a functional of the investment function,
ie. = ¢ [f(v)].

In a stationary state in which output of the amount ¢ is constantly produced,
the value of capital(K) can be calculated by the summation with respect to dif-
ferent production methods with different production periods, and then by the usual
integration. In our notation:

T
K=Wzp, o Fi(s)(e™ =1)/1 ds 3
where 1 denotes i-th method of labor investment with the production period
T,, and i = 1,2.., n.

(3) shows that, even when the rate of interest is given, we can not determine
the value of capital stock if we know only the aggregate or average of these
periods, instead of having a tull description of the range of investment periods
such as is provided by the investment function. According to Hayek:

“It is for this reason, too, that it is impossible to substitute any
one—dimensional magnitude like the “average period of production™
for the concept of the investment function. For there is no one single
average period for which a quantity of factors could be invested with
the result that the quantity of capital so created would be the same as
if the same quantity of factors had be invested for the range of periods
described by a given investment function, whatever the rate of in-
terest. The mean value of these different investment periods which
would satisfy this condition would have to be different for every rate
of interest.>"

*Hayek (1934b). p. 217,
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Thus, the concept of investment function contains complete information about
the capital structure. However, in this paper, after analyzing the case in which
labor is invested at a constant rate, i.e. f(t) = at/T,, he concludes that the fact
that “anything which will tend to lengthen this investment structure of current
labour will lead to increases of the quantity of capital and anything which tends
to shorten it will lead to a reduction of capital, remains a point of fundamental
importance.”?’

This sounds as if the unique relation between physical length and the value of
capital stock would exist, not only in some special cases like a uniform distribu-
tion of labor input, but also in any type of distribution. However, this should not
be interpreted as a comparative—static argument that the increase of the given
value of capital stock will increase the optimum length of production process.
Actually, in the same page of this article, Hayek emphasizes the importance of
the concept of the investment function in a dynamic analysis:

o even if there should be no correspondence whatever between
the technical composition of the existing stock of real capital and the
kind of capital goods in which current labour is invested, yet the value
of the existing real captial limits within fairly narrow ranges the time
dimension of current investment. ..... the existing stock of real capital
determines the investment structure of current labour, rather than in
the inverse form, ..... It is the emphasis which the concept of the
period of production(investment function) places on this time structure
of the stock of real capital, on the fact that it is not a homogeneous

-2
mass ...

It is quite clear that Hayek was very cautious about the usage of the term
“period of production”. He clearly recognizes that it is impossible to measure the
quantity of capital in terms of a technically given measure, except some slmple
cases like a uniform distribution.

But using the term “production period” induces an immediate criticism by
F.Knight (1935a), who has already begun his crusade against the Austrian notion
of production period. As was seen in the previous section, Knight's basic com-
plaint is that the production period does not have any meaning, in either a sta-
tionary or a growing economy. In a stationary economy there is no interval between
production and consumption. In a growing economy, the increase of capital
can be created in any period of time, depending on the rate of saving, and there
is no connection between the amount of capital and the construction period or
the durability of captial goods. In an article which diretly criticizes Hay-
ek’s paper (1934b), he argues:

“Tibid., p. 231.
Hayek (1934b). p. 231.
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“It is only under the arbitrary and absurd assumption that capital is
eaten up at a fixed rate that there is any correspondence between a
quantity of capital and the length of a production cycle. ..... In deter-
mining both construction cost and service life, time is one factor or
dimension among a practically infinite number, and quantity of capital
may and does vary quite independently of either of these time
intervals.”?

Seeing heated controversies on capital theory inspired by Knight’s criticism,
Hayek feels a need to keep his dynamic analysis, i.e. his idea about the “Ricardo
effect”, from being endangered by the attack on the production period. In the
article, “The Mythology of Capital’ (1936), which is written in direct response to
Knight, he argues that some misconceptions on the production period has nothing
to do with his main theme:

..... the assertion that it is conceptually possible to conceive of
the aggregate capital of a society in terms of possible waiting
periods does not mean that the total period of production(or the
aggregate of all periods of production) of an economic system is
necessarily a phenomenon capable of measurement. Whether this is
the case(and in my opinion it is very unlikely) is altogether
irrelevant for the problem at issue. What is essential is solely that
whenever a change occurs in any part of the economic system
which involves that more(or less) capital is used in the industry or
industries concerned, this always means that some of the factors
used there will now bring a return only after a longer(or shorter)
time interval than was the case in their former use.’”

Here we find that, at this stage of controversy, the measure of total capital is no
more an issue to Hayek, because he is concerned not with the determination of
the equilibrium interest rate and optimum production period, but with the move-
ment of the interest rate during the course of structural change.

His awareness of the impossibility of measuring the value of capital stock in
terms of a single physical unit is even more evident in his theoretical work on
capital theory, The Pure Theory of Capital (1941). In this book, he gives an
example in which the time distribution of input is not characterized by a single
physical measure:

“The total length of time which elapses between the very beginning
of the process and the completion of the product may be shorter in
one process than in another, and yet by far the greater part of the
input used may be applied very early in the first process and very late

“Knight (1935a), p. 82.
*Hayek (1936). p. 207.
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in the second process. Which of these two processes is to be regarded
as the longer? It is impossible to answer this question at the present
stage, and there is in fact no general answer to it.”*'

A similar example can be found, when he explains the uscfulness of input
function, which he called investment function earlier. He shows that either of two
input functions with the same average of investment periods might correspond to
the greater value of capital, depending on the rate of interest.”* He adds that any
attempt to provide an answer by introducing the concept of average production
period is not only unnecessary, but also highly misleading. Criticizing Béhm-
Bawerk’s assumption of given subsistence fund, or the value of capital stock, he
gives a reason why the answer cannot exist:

“This stock of non—permanent resources in the form in which it exists
as a datum is not some definite quantity of capital; for it can be
expressed as a single magnitude only after the relative values of the
items of which it is composed have been determined. And these values
are clearly a resultant of the same equilibrating forces as determine
the investment periods. The initial datum from which we have to start
is simply an enumeration of all the items of which this stock of non-
permanent resources is composed, and of all their technical at-
tributes. ..... the quantity of capital as a value magnitude, no less than
the different investment periods, are not data, but are among the
unknowns which have to be determined.”*

The above remark is nothing but a reassertion of Hayek (1934b)’s recognition
about the impossibility of measuring heterogenous capital goods in terms of a
single physical index, and this has long been noticed, since Wicksell (1901).*
Thus, it is understandable that Hayek regards the production period as a short-
hand expression for a complex time distribution. After poining out the difficulties
with the use of “changes in investment periods” and “changes in the length of the
process”, Hayek says:

“It is rather unfortunate that the time aspect of production should
have been first introduced into theoretical analysis in this form, for it
has led to much unnecessary confusion. But since use of the expres-
sion “changes in the lengthof the process” is a convenient way of
describing the type of change in a whole process where the changes in
the investment periods are predominantly in one direction, there is
probably something to be said for retaining it, provided it is used

'Hayek (1941). p. 76.
ibid., p. 200.

Hibid., pp. 191-92.
*Wicksell (1901), pp. 202-3
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cautiously. until we are ready to give a fuller explanation of what is
meant by one process as a whole involving more waiting than other.”

It is now obvious that Hayek uses the production period to convey his basic idea
casily to the audience. For Hayek, this device is only applicable to what
Stigler (1965) calls the “strong cases™ which are designed for the convenience of
easy presentation. If he had been equipped with more complicated analytical
tools suitable for dynamic analysis, he could have stated his theory without facing
criticisms made on this shorthand expression.**

In the heated controversy between the Austrians and Knight, the special fea-
tures of the Austrian capital theory. as well as the superficialness of Knight’
criticism, were made clear. Knight takes the same position that Clark took thirty
years before, and criticizes the Austrian concept of production period. Knight's
criticism is based on his definition of capital as a perpetual fund, which is simi-
lar to Clark’s notion of true or pure captial. Knight derives this concept by
resorting to the capitalization formula by which the maintenance and replacement
of capital is calculated. instead of directly appealing to the stationary condition in
which the amount of capital is kept constant by definition, as Clark did. Howev-
er, Knight's formula suffers from the difficulty that the data about cost and yield
of investment may not be given, prior to the determination of the interest rate.
To avoid this circular reasoning, Knight devises “Crusonia™ where only one good
is produced and consumed. The construction of “Crusonia™ makes it clear that
either Knight's capital as a single factor of production or Clark’s true capital
requires the one—~good assumption. This finding is only one positive achievement
by Knight, whereas most of Knight's criticism rcpeats the same mistakes Clark
made, as both authors show their lack of the understanding of “bathtub
theorem.™

On the Austrian side. Hayek departs from the position of precedent Austrians.
He clearly recognizes that Béhm-Bawerk’s notion of the average production
period is sensible only under the strong cases like a uniform distribution, and
suggests that a technical relation with a general time distribution of input and
output be characterized by multiple parameters. Hayek’s suggestion originates not
only from his dissatisfaction with Bohm-Bawerk’s device, but from his different
concern. Instead of asking the comparative static question of how the increase of
capital will affect the optimum production period and the equilibrium interest
rate, Hayek asks what will happen in the course of structural change of capital.
In other words, Hayek's analysis is focused on the dynamic effect of the change
in the interest rate on the capital structure. His theory is not a thcory of the

“Hayck (1941). p. 70.
Sec Hicks (1970)'s analysis of “traverse™ i.e. the transition from one cquilibrium to another,
and also Zamagni (1984) as a recent application of Hicks' analysis to this specific problem.
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determination of the equilibrium interest rate and optimum production period,
but the explanation of the off-equilibrium path of the interest rate during the
course of structural adjustment of capital, either in the form of compositional or
time—distributional change.

IV. A CHANGE OF THE NOTION OF EQUILIBRIUM

In the previous section, we have seen that the concept of the production period
became the target of cirticisms, especially by F.Knight and the capital controversy
comparable to the debate between Bohm-Bawerk and J.B.Clark ensued. Howev-
er, it is erroneous to view the capital controversy of the 1930°s as a simple replay
of the earlier controversy, Hayek being the proponent of Austrian concept of
“production period” and Knight being the advocate of Clarkian notion of capital
as “a permanent fund”. Actually, Hayek is very critical of the use of the “average
production period”. He warns against any attempt to measure the value of captial
goods in terms of a single physical unit. This point is made clearer, in his theo-
retical work on capital theory, The pure Theory of Capital:

“. the amount of waiting involved in a particular investment is
not simply proportional to the length of the investment period and the
value of the input invested, but is dependent also on the rate of
interest..... there is no way in which the variety of technical period
during which we have to wait, either for the products of different
kinds of input or for particular units of the product, can be combined
into an aggregate or average which can be regarded as a technical
datum.™’

Thus, in his latest analysis of dynamic effects, we can notice that Hayek deliber-
ately .avoids Bohm-Bawerk's average production period:

“When, however, the inflow of money through investment ceases,
the spreading of its effects will continue and will tend to restore some-
thing similar to the initial position. ..... Prices of investment goods at
this stage will fall; prices of consumer goods will for some time, con-
tinue to rise. This will make some of the investment which has been
taking place less profitable than it was before, at the same time that
the flow of investable fund is reduces. ..... The result will be that
some of the factors which during the boom will have become commit-
ted to producing very capital-intensive equipment will become unem-
ployed.”®

This is Hayek’s latest elucidation of a famous “Ricardo effect.” The “Ricardo

YHayek (1941), pp. 144-45.
¥¥Hayek (1969), pp. 281-82.
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effect” has nothing to do with results from the comparison of two steady-state(or
stationary) equilibria. The “Ricardo effect™ is one phenomenon which can occur
during the transition from one equilibrium to another, and thus the production
period as a measure of aggregate capital is not needed to show the “Ricardo
effect.” In simple cases where the quantity of aggregate capital is expressed in
terms of a single technical parameter, for example, the average production
period, the reverse movement of credit-induced booms can be easily shown,
because the quantity of capital can be expressed in terms of this parameter. In
general, what Hayek needs to show this reverse movement is the possibility that
some of the longer projects which started as the interest rate is lowered by credit
expansion become unprofitable, due to the rise in the consumers’ good price and
the consequent fall in the real wage.

In Prices and Production, Hayek’s analysis starts with stationary long-run
equilibrium, but his own description of equilibrium is incomplete in that the
equilibrium condition for saving and investment is not explicitly mentioned. In a
lecture delivered two years after the publication of the book. he gives far more
precise conditions for equilibrium™. After characterizing his theory as a restate-
ment of the Wicksell-Mises theory of industrial fluctuations, he mentions serious
shortcomings of a traditional concept of capital, as “one finds not only that the
concept of the maintenance of capital has no definite meaning, but also that there
is no reason to assume that even the most rational and intelligent entrepreneur
will ever in dynamic conditions be either willing or able to keep his capital
constant in any quantitative sense, that is with respect to any of the measurable
properties of capital itself.”* Then he argues that his theory of crises is free from
objections to the traditional concept of capital:

“Fortunately, however, there is no such necessary connection between
that theory and these concepts. ... It appears to me to be quite inde-
pendent of any idea of absolute changes in the quantity of capital and
therefore of the concepts of saving and investment in their traditional
sense. The starting point for a fully developed theory of this kind
would be (a)the intentions of all the consumers with respect to the
way in which they wish to distribute at all the relevant dates all their
resources(not merely their “income™) between current consumption
and provision for future consumption, and (b)the separate and inde-
pendent decisions of the entrepreneurs with respect to the amounts of
consumers’ goods which they plan to provide at these various dates.
Correspondence between these two groups of decisions would be char-
acteristic of the kind of equilibrium which we now usually describe as
a state where the idea of an equilibrium rate of interest is
connected.”™'

“Hayek (1933)
*ibid., p. 1352
Hibid.. p. 154-55.



30 Korean Economic Review

Here Hayck introduces an intertemporal equilibrium which he developed in the
1928 paper written in German. In addition, the uniform rate of interest is de-
scribed as characteristic of equilibrium, probably because Hayek still considers
the long~run(stationary) state as a convenient starting point of dynamic analysis.
Then, he continues to analyze the situation in which entrepreneurs lengthen the
investment period by more than is justified by the voluntary saving without taking
full account of the “impaticnce™ of the consumers, as the rate of interest is below
that equilibrium rate:

“It needs not therefore be capital consumption in the absolute sense
of the term. which is the essential characteristic(as 1 have myself sug-
gested on earlier occasions) but merely that the consumers demand a
more rapid supply of consumers’ goods than is possible in view of the
decisions of the enterprencurs as to the form and volume of their
investments. Practically this correction probably makes little differ-
ence, but theoretically the statement of the theory can be made unob-
jectionable only if we free it from any rcference to the absolute
quantity of capital.™*

Here it is clear that Hayek is concerned about dynamic process in which the
adjustment speed matters. After a recent revival of interest in the Austrian dy-
namic approach, most interpreters of Hayek will agree with this conclusion.®
However, there is no agreement as to why a measure of capital is not needed in
Hayek’s analysis.

First, M.Milgate (1979) argues that Hayek’s recognition of the impossibility of
measuring the capital stock in terms of a single magnitude facilitates the abandon-
ment of long—run equilibrium which had been an object of inquiry by Classical
and early Neo—Classical economists, and the invention of intertemporal equilib-
rium with which is associated a stock of capital not yielding a uniform rate of
return.** This view is fortified by the fact that the notion of intertemporal equilib-
rium was originated by Hayek (1928).*

However, recently from the camp of modern Austrians, S.Boehm (1986) objects
to Milgate’s account:

“The abandonment of the “traditional long—period method™ was then
emphatically not primarily motivated to salvage a supply and demand
approach to the theory of capital and interest from the problems posed
by the measurements of capital outside the convenient assumption of a

“Hayck (1933). p. 154,

*+Moss and Vaughn (1986). and O Driscoll (1975).

HMilgate (1979), p.8. See also Milgate (1982) pp. 139-40.

YThis was recognized carlier by Ellis (1934), and confirmed by Milgate’s reserach (Milgate
1979)and Hick’s testimony (Hicks. 1979).
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one-commodity world, as Milgate alleges, but it rather distinctly re-
flected Hayek’s lifelong crusade against the use of average magnitudes
such as the general rate of profits and the average price level.

Moreover, a defintion of intertemporal equilibrium as a set of mar-
ket—clcaring prices for both current commodities and for titles to fu-
ture commodities utterly fails to do justice to Hayek's rich notion of a
perfectly coordinated set of individual plans.™*

His objection can be divided into two parts: First, Hayek's abandonment of
long—run equilibrium is owing to his view of market as a coordination process of
individual plan with incomplete information. And, second, Hayek's new notion of
equilibrium is different from intertemporal equilibrium a /a Debreu.

The second part of his objection does not pose a serious problem for under-
standing Hayek’s approach, because Hayek himself seemed to extend the defini-
tions of equilibrium from a full-information intertemporal equilibrium to more
game—theoretic notion of a set of consistent plans under uncertainty. R.
McCloughry (1984) argues:

“Hayek would be sharply critical of those economists working within
the Arrow-Debreu tradition of General Equilibrium theory in that it
assumes the very thing to be explained, viz., the givenness of the
information. This ‘givenness’ of market information was questioned by
Hayek in this famous paper on‘Economics and knowledge’ published
in 1937, a year which marks a watershed in Hayek’s thought. Previous
to that date Hayek’s own thought was dominated by General Equilib-

rium theory.”™"’

The first part of his objection, however, raises an interesting question about the
origin of intertemporal equilibrium. As an answer to this question, S. Boehm’s
suggestion is more convincing, because Hayek is basically concerned with dy-
namic processes, as is revealed by his various expositions of the “Ricardo effect”
which occurs after entrepreneurs’ expectation are disappointed by a new set of
relative prices generated by their own investment activities. For Hayek, an inter-
temporal equilibrium is considered to be a convenient device for true dynamics.
Commenting on the ambiguity of the concept of dynamics, Hayek says:

“When it is used in contrast to equilibrium analysis in general, it refers
to an explanation of the economic process as it proceeds in time, an
explanation in terms of causation which must necessarily be treated as
a chain of historical sequences. What we find here is not mutual inter-
dependence between all phenomena but a unilateral dependence of
the succeeding event of the preceding one. This kind of causal ex-

**Boehm (1986). pp. 23-24.
*7See editor’s introduction in Money, Capital and Fluctuations (1984). p.vii.
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planation of the process in time is of course the ultimate goal of all
economic analysis, and equilibrium analysis is significant only in so far
as it is preparatory to this main task. But between the concept of a
stationary state and the problems of dynamics in this sense, there is an
intermediate field through which we have to pass in order to go from
one to the other. The term dynamics is sometimes also applied to this
intermediate field, but here it refers to phenomena which still come
within the scope of equilibrium analysis in the wider sense.”®

Here an intertemporal equilibrium is treated not as an object of economic analysis,
but as an intermediate step toward true dynamics. This does not mean that
Hayek succeeds in analyzing the whole spectrum of dynamic paths, including
deviations from a short-run intertemporal equilibrium where there are as many
own rates of return as there are commodities with the given endowments.’
However, his dynamic analysis sheds some light on the time path of an economy
when it departs from a long-tun equilibrium position. Hayek’s “Ricardo effect”
is one such example which can be easily shown in strong cases where the tech-
nique is characterized in a single measure of capital. and is most likely to happen
in more general cases.

In this light, when Hayek is talking about a more appropriate treatment of
“time”, the term “time” would mean this dynamic aspect of economic events, not
an intertemporal equilibrium, which was a by-product of his continued investiga-
tion of “time”. Moreover, Hayek’s finding that there are as many equilibrium
rates as there are commodities is also a result of his abandonment of stationary
equilibrium, not a cause of abandoning of long-run equilibrium analysis.>
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