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Preface 

T HESE studies are design~d to fill in part an eVi~ent 
and important gap in the literature of economics: 

the development of the modem theory of production and 
distribution. The existence of a need for studies of this 
development is demonstrated in the introductory chap­
ter; the importance of the subject ma.'tter and period will 
be obvious to the professional students of economics to· 
whom this volume is addressed. 
_ The scope and frame of reference of these studies is 

also discussed in the introductory chapter. I would·, how- _ 
ever, anticipate ·one point which is there made. The 
present studies are critical,-I am resigned to having 
some readers characterize them as hypercritical. But I 
hope no one will make the gratuitous inference either that 
these essays are comprehensive enough to serve as an 
adequate basis for a complete appraisal of the work of any 
economist here studied, or that it is any reflection on an 
~conomist of the last generation not to have known ail of 
the technical economic analysis-which is now at our dis­
posal. For the general critical attitude, however, I rest 
my case on the fact that (in the words of Max Weber), 
"Lack of conviction has no inner connection with scien­
tific objectivity." 

This work was first completed in 1937 as, a doctoral 
dissertation, which was submitted early in 1938 to the 
University of Chicago. It has since been revised and a 
chapter on John Bates Clark has been added. 

The dissertation topic was nrst suggested to me by 
Professor Frank H. Knight, and it was #subsequently 
written under his supervision. My debt to him cannot . 
possibly be expressed in adequate terms: his advice and 
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vi PREFACE 

criticism have been offered with the greatest generosity 
at every stage in the writing of this volume, and they 
have been indispensable in bringing the analysis up to 
whatever level it has attained. 

I wish also to express appreciation for very material 
assistance received £rom Professor Jacob Viner and from 
Professor J. M. Clark of Columbia University. I am 
indebted to Professor William Jaffe of Northwestern 
University and to the late Professor Henry Schultz of 
the University· of Chicago for access to the unpublished 
correspondence of Walras. Professor Gerhard Tintner of 
Iowa State College has caught several slips, and Mr. Alex­
andel' Hart of the .University of Minnesota has called 
numerous others to my attention. t 

It seems always necessary to acfd, however, that I 
alone am responsible for the errors of commission and 
omission which (like death and. taxes) insist ori making 
their unwelcome appea~ance. 

MINNEAPoLIS, MINN. 

Februar-Y, 1941 

GEORGE J. STIGLER 
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PRODUCTION AND 
DISTRIBUTION THEORIES 

_Chapter I 

INTRODUCTION 

• 
T HE present work is a critical study of the the.ories of · 

distribution which rose out of the theory of sub­
jective value, and which were finally system~ti~ed into 
the general marginal productivity theory. The period 
covered, therefore, lies between 1870 and 1895., It was 
in this 'quarter-century that economic theory was trans­
formed from an art, in many respects literary, to a scieiJ.ce 

. of growing rigor. The support for this generalization will 
be suggested by the most general comparison between 
Mill's Principles, the apogee of theoretical English eco­
nomics at the beginning of the period, and Marshall's 
Principles, near the end of the penod. 

Nor was the movement towards a more scientific eco­
nomic theory restricted to England alone. Wicksell in 
Sweden, Walras at Lausanne, and Irving Fisher and 
J. B. Clark in the United States were prominent expo­
nents of the advancing study of economics. Barone and 
Pareto testify to the corresponding progress in Italy. In 
Austria the movement was rapid but uneven, as subse .. 
quent studies of Menger, Wieser, and Bohm-Bawerk will . 
indicate. Only in France and Germany is it difficult to 
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2 PRODUCTION AND DISTRIBUTION THEORIES 
-' _, . 
·find truly buts tanding representatives of a renaissance 
of interest in theoretical studies--a state which has con­
tinued to the present day. 

Although econo~c theory advanced rapidly in the 
J870's, it is unfortunate that the advance was restricted 
iargely to oqe ljanch of price theory.lrevons, Menger, 
and Walr~ the "revolutionaries"_ of th~ period, concen­
trated their efforts primarily on the theory of subjective 
value, and their immediate followers continued along 
much the same path. ( l;'he demand factor certainly de­
served much fuller analysis than the cl?ssical economists 
had accorded it, but the new emphasis was not an un­
mixed blessing~~ three discoverers were hedonists (al­
though this viewpoint had relatively small incidence on 
Menger's theory), and their statements of value theory 
led to many(pseudo-scientific applications of ·hedonist 
ethics to economic policyi Only in very recent years has 
there·b~gun a real move~ent to abandon the utilitarian 
viewpoint for the more colorless but less vulnerable 
theory of substitution.) 

The branch of economics which was in most urgent 
need of reformulation was, in fact, distribution. (In 1870 
the~e w~s no the~ry of distributic~m·') Most English econ­
omists after Sm1th devoted separate chapters to rent, 
wages, and profits, but without important exception 
such chapters were on~_escriptive of the returns to the 
three most important soeial classes of contemporary 
England.1 Rent went to th~ landowners, wages_ to the 

l This emphasis on the income of social classes goes back at least as far 
as Adam Smith, who said: "The whole annual produce of land and labour of 
every country ••• naturally divides itself ••• into three parts; the rent 
of land, the wages of labour, and the profits of stock; and constitutes a 
revenue to three different orders of people; to those who live by rent, to 
those who live by wages, and to those who live by profit. These are the 
three great, original and consti~uent orders of every civilized society, from 



INTRODUCTION 3 

laboring masses, and capitalists secured the "profits of 
stock." This type of analysis may pave had its uses in 
the England of Ricardo and Mill, but its analytical short­
comings are obvious. Extended criticism is unnecessary 
at this point; 1 the fundamental defect was clearly the 

If ----· . -
',failure to develop a theory of the prices of productive 

services.) 
. One would probably expect the "revolutionaries" to 

concentrate on this major hiatus in the cla~ical structure. ~ 
Once ~he marginal utility theory was applied.to deter­
mine the value of a consumption good, the next step was 
logically that of determining the value. of the productive 
services which produced the good. (Under perfect com­
petition, the sum of the values ot'--productive services 
clearly equals the value of the product, and the distribu­
tive sh~re going to each service is easily ascertainable by 
use of the type of incremental analysis so prominent in 
the marginal •tility theory~ 
_ Bu·t these rather obvious' implications of the theory of -

subjective value were not followed. The subsequent 
chapters of this study wili Indicate in detail how slow the 
progress was. J evon~, so critical of the classical econo- ·-· 
mists when he dealt with demand theory, was a close • follower of ,the. "wrong-headed" Rica,rdo in distribution 
theory:) W~tras' approach to the problem was excellent 
in many respects,,but he waited until 1896 to abandon 

whose revenue that of every other order is ultimately derived," The Wealth 
of Nations (Modern Library [Cannan) ed., New York, 1937), p. 248, Com­
pare, for example, the equivalent statements of David Ricardo, Principles 
of Political Economy and Taxation {Gonner ed., London, 1932), Author's 
Preface; J. R. McCulloch, Discourse on Political Economy {Edinburgh, 
1824), pp. 103-4; J. S. Mill, Principles of Political Economy (Ashley ed., 
New York, 1929), Bk. II, Chap. iii. · 

1 Cf. F. H. Knight, "The Ricardian Theory of Production and Distribu­
tion," Canadian Journal of Economics and Political Science, 1 (1935), 3-25, 
171-96. 
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the assumption that the coefficients of production -are 
~~. which until then completely vitiated his theory. 
Menger, however, is the true enigma. He differentiated 
consumption and production goods only by calling the 
former goods of the first order, the latter goods of higher 
order. Yet in his theory of price he disposed in a single, 
obscure footnote of the allocation of goods (including 
resources) among different uses. He went on to develop 
the essential notion of the marginal productivity theory, 
but the fundamental element or' this theory, the varia­
bility of the proportions in which productive services 
combirie,··was completely lost to his followers. 

· ~!il~he nineties the marginal productivity theory finally 
appeared.~ As with the subjective value theory of twenty 
years before, the marginal productivity theory seems to 
have been "1!:!-!h.e _p.ir," for it emerged independe.ntly in 
se~~raC_c.o!lntries.l Walras at Lausa-nne, ~~~~h~ll and 
Wicksteed and otllerSlnEngland, WicksQll in Sweden, 
CJar:k,in the United States, and Barone 1nltaly~all ap­
peared in the nineties with theones-which indporated 
the substance of the marginal productivity approach to 
the problem of distribution. However, the simultaneity 

r with which the ~arg1rial productivity theory was finally 
; formulated by so many economists is less astonishing 

/
i than is the fact that it had not been clearly formulated 

at the same time as the theory of subjective value and 
1 The inevitable {but incomplete) anticipatio~s of the doctrine are not 

treated explicitly in the present study. The marginal productivity theory 
implicit in Ricardo's rent theory is considered in Chap. XII, infra. Compare 
also H. von Thiinen, Der Isolierte Staat {3d ed., Jena, 1930), esp. pp. 495 ff.; 
M. Longfield, Lectures· on Political Economy, London School Reprints 
No. 8 (London, 1931}, esp. Lecture IX; H. von Mangoldt, Grundriss der 
Volkswirtschaftslehre {1st ed., Stuttgart, 1863), pp. 117, 131, cited by M. 
Bowley, Nassau Senior {London, 1937), p. 114. On Longfield's successor, 
Isaac Butt, whose work has not been accessible, compare E. R. A. Selig­
man, "On Some NegleCted British Economists," Economic Journal, XIII 
(1903), 532....:33. 
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become ~t once an integral part of the general body of 
doctrine.) 

The period from 1870 to 1895 is, of course, still recent­
in part because its leading economists enjoyed extraor­
dinary longevity. Of the ten great economists who fall 
within the scope of the present work (to be defined in a 
somewhat arbitrary manner), all but J evans lived into 
the twentieth centuryi six died only in the third decade 

. of this century; and one lived until 1938.1 Their works 
are as recent as their lives; only an extremely auda~ious 
or sagacious economist dare answer an important ques­
tion in contemporary theory without having consulted 
their works. · 

The writer feels, accordingly, no necessity for defend.;. 
ingthe importance of his subject matter. Rather his early 
reaction was one of astonishment that it had not already 
been studied in detail. The standard. histories of eco­
nomic thought do indeed cover some of this territory, but 
most of their writers suffer from either ignorance of the 
literature or inadequate theoretical equipment for critical. 
analysis, or from both handicaps. Even the authors of 
5everal excellent recent histories of economics have, 
necessarily, surveyed this difficult. terrain through a tele­
scope rather than a microscope. In addit.ion, several 
.European, particularly German, students have written 
monographs on Zurechnungsgeschichte, but some have 
been grossly incompetent, and none has been at all 
satisfactory.2 

1 Compare Table 1, infra, p. 11, for a few biographical details. 
1 The following is a complete list, as far as I can ascertain: , 
W. Mohrmann, Dogmengeschichte der Zurechnungslehre Oena, 1914). 
H. Hefendehl, Das Problem der iikonomischen Zurechnung (Essen, 1922). 
C. Landauer, Grundprobleme der functionellen Verteilung des wirtschaft-

lichen Wertes (Jena, 1923). · 
K. Stephans, Das Problem der iikonomischen Zurechnung (Vienna, 

1928). (Continued on next page.) . 
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Turning now t~ the branches of economic the~ry which 
are to be c9vered, it is obvious that some arbitrariness is 
essen~ial. (Distribution theory, the primary concern, is 

1 closely related to every branch of economic theory, as the 
general equilibrium theory has so properly emphasized:) 
The actual phases whrch are covered here are essentially 
two: production and distribution theory. The two are 
so closely interwoven that it would be absurd to attempt 
to separate them. All other fields have been excluded 
as far as possible, not only t(}reduce the subject to man­
ageable proportions, but also for an additional reason. 
Almost every economist included in this study treated 
production and distribution theory in this way. It has 
been and is possible to treat production and distribution 
rather fully without devoting ·much attention to general 
value theory, to say riothing of foreign trade, public 
finance, and the .like. 

The second restriction of scope is essentially a recog­
nition of the contemporary practice. The discussion will 
relate only to statio_nary~_COI_Dp_eti!ive economies. In ex­
cluding monopoly, we are but following the writers them­
selves. In excluding historical change, again the dom­
inant trend is followed. This exclusion is buttressed by 
the fact that all historical economics of the period were 

" fundamentally descriptive and not analytical. Only in 
~ .. ---.-- > - ~· -- - -

· W. L. Valk, The Principles of Wages (London, 1928). 
E. Haydt, . Die iikonomische Zurechnung (Vienna, 1931). 

' I have not l>een able to examine Stephall$' dissertation. Morhmann and 
Hefendehl deny the' possibility of any theory of distribution. Landauer 
accepts Bohm-Bawerk's theory with only minor qualification. Haydt's 
dissertation is an elaboration and defense of Hans Mayer's theory of dis­
tribution {cf. Mayer, "Zurechnung," Handwiirterbuch der Staatswissen­
schaften [4th ed., 1928], VIII, 1206-28). Valk's study is the only one of the 
five that attempts to cover other than the Austriap literature. His book is a 
useful introduction to the literature, but the divergence of his interpretation 
from that in t~e text will become apparent in the subsequent chapters. 
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the case of Marshall, as we shall see, does. this criterion· 
lead to difficulties. 

The present·study is critical in attitude. It is critical,. 
first, in the obvious and indispensable sense of being se-· 
lective. To analyze or even to describe is to select-the 
theme is too trite to be elaborated. As a corollary, .it 
must be mentioned, not all of the discussion of produc-: 
tion and distribution made by any one economist has 
been inclU<;led. The central structure, the theoretical 
skeleton, has been treated fully; detailed theories are 
noted only if novel or erroneous. 

This study is critical in a second sense. It attempts to 
discover and to evaluate all important errors in formal 
reasoning. No economist has been able to avorcfalriogical 
fallacies; on the other hand, the economists here studied. 
have been, with rare exception, good logicians. The role 
of formal reasoning in economic theory is so important 
that a short digression may be in order. 

Economic theories are conclusions drawn from assump­
ti~ns according to the rules of logic. ('Pure" econ()mic 
theory is therefore a field of logic, essentially mathe­
matical in nature.) It foliows that(an economic theory is 
"correct" if its assumptions are not inc.onsistenf and its· 
reasoning is not fallacious) It is no contradiction, how­
ever, to add immediately that(economics loses its interest 
and importance if the assumptions do not correspond to 
the "facts.':) · . 

This feature of economic analysis introduces the final 
critical aspect of this study. The writer has gone beyond 
mere selection and attention to logical consistency; he' 
passes also on the empirical validity of. the theories under· 
discussion. Have the' "right" assumptions been chosert? 
Historians of economic thought have. often asked this, 
and on the whole the results have not been very satis-
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factory. The failures have been many, but Bahm­
. Bawerk's history of interest theories may be selected as 
.• typifying the important pitfall. Startin~ the writer is 

convinced, with the purpose of rejecting all previous doc­
trines of interest so that his own theory might reign un­
challenged as to either validity or originality, he was led 
to distortions and unfair interpretations. The great diffi­
culty is obvious: What is the standard of reference as to 
correctness? · · 

The basis of evaluation in this work is that body of 
contemporary theory which is given the nebulous de­
scription, neo-classical economics. This theoretical cor- { 
pus stems directly from Marshall, but it has gained 
much in rigor at the hands of Walras, Wicksteed, and 
Edgeworth, and more recently the theory has been ad­
vanced by a host of economists too numerous even to 
men.tion. There is no unanimity regarding "neo-classical" 
theoiy, but on the other hand, the divergences of opinion 
bet\yeen competeqt students are certainly less than at 
any time since Mill. This statement is somewhat circular, 
it must be confessed, since a fundamental test of com­
petence is the compr~hension 'and acceptance of this 
theoretical system. Yet some theoretical system must 
be used for evaluating specific doctrines, if history is to 
be truly critical. .. 

And to be useful, that is to say, instructive, a history 
must be critical. History which contents itself with the 
discovery of logical missteps is only an exercise in formal 
reasoning. Although such exercises are interesting and 
perhaps useful to the writer, the reader does better to 
toil through a treatise on logic. (Economics is, after all, 
political economy, and social policy is, as it has always 
been, its central problem.) . . , 

Since the specific details of the frame of reference will 
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become apparent in the subsequent analyses, we may 
pass on to the final problem, ~he difficulty in applying 
the standard to any ·economist.) Eve~ economist-and 
non-economist-necessarily knows a great deal about 
economics from observation. As a result almost every 
economist would answer correctly point-blank questions 
on general economic theory. Thomas Mun must have 
been aware of the marginal.productivity doctrine in his 
conduct of the East India Company, yet the doctrine 
was not formulated satisfactorily before 1890. Marshall 
remarks that "the law of diminishing return must have 
occupied thoughtful men in every .densely peopled 
country," 1 but he states the law in several analytically 
distinct forms! 2 • 

(This problem is most serious in the history of economic 
theories before 1850; it is less significant in the iater 
period) The explanation lies in the prpfessionalization of 
economists and the consequent systei_!ll!tization 9f their 
theories .. But correct "insights" still complicate interpre­
btion~ In such ca5es the test to be applied, the writer 
submits, is: Does the observation fit into the economist's 
general theoretical system, or is it an obiter dictum, either 
inconsistent with or irrelevant to his structure as a whole? 

The question _of impartiality in applying the critical 
approach deserves a final word. The writer has naturally 
been vexed by "a certain evasiveness in Marshall's scien­
tific character"; 8 it has taxed his endurance to read and. 
re-read Wicksteed's prolix Commonsense of Political 
Economy; he has been outraged by Bohm-Bawerk's 
pedantry and dialectical tours de force; and so forth. Such 

1 Principles of Economics (8th ed., London, 1920), p. 172. 
I Cf., infra, p. 66. 
1 Talcott Parsons, "Economics and Sociology: Marshall in Relation to 

the Thought of His Time," Quarterly Journal of Economics, XLVI (1931- , 
32), 335-36. . 
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reactions are doubtless experienced in some degree by 
all readers, and it is .difficult, even though essential, to 
disregard personal characteristics in judging an econ­
omist's contributions to theoretical analysis. It is hoped, 
however, thit the evidence here marshaled substantiates 
the writer's conclusions, and in any case the reader is 
not apt to misinterpret personal opinions as established 

·conclusions. · 
With regard to the extensive and intensive scope, it will 

be obvious that this work con~ists of a set of independent 
studies. Ten outstanding economists are covered; their 
names and a few biographical details are given in Table 1. 
The lis~ includes, as will be seen, primarily European 
economists, the one exception being J. B. Clark. In 
addition to these ten men, certain important views of 
Pareto, Barone, and other5 are brought together in the 
final chapter. 

On the side of intensivity, all known and available 
works of each.economist have been consulted, with two 
exceptions. The first exception is \Valras, and is due to 
Professor Jaffe's impending though as yet unavailable 
variorum translation of the Elements. Here chief reliance 
has been placed on the 1926 edition, although earlier 
~timis were consulted on certain issues. The secon:d is 
Marshall. In the time available it has been impossible 

· to collate eight editions of the Principles and numerous 
other writings. In neither case, however, is it believed 
that present interpretations w:ould be modified signifi­
cantly by collation of editions. 

Lastly, the order of presentation deserves a word of 
explanation. The fundamental alternatives in arrange­
ment are treatment by topic and treatm~nt by men. The 
former approach greatly reduces duplication ,and em­
phasizes the continuity (but often the discontinuity). of 
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I TABLE 1 

BIOGRAPHICAL DETAILS OF ECONOMISTS INCLUDED. IN THE 
PRESENT STUDY 

APPEARANCE 

BORN DIED 
SCHOOLS 

OCCUPATION 
OF l"'RST 

NAME 
ATTENDED IMPORTANT 

WORK 

Jevonf! 1835 1882 U n.iversity Teaching· 1871 
College, (Manchester) 

·' London 

Wicksteed 1844 1927 University Ministry 1888 
College, Lecturing 
London Teaching 

Marshall 1842 1924 Cambridge Teaching 1890 
- (Cambridge) 

Edgeworth 1845 1926 Trinity College, Teaching 1881 
Dublin; Oxford (Oxford) 

Mengel 1840 1921 VIenna Teaching 1871 . 
A 

Prague (Vienna) 

Wieser 1851 1926 Vienna Teaching 1884 . ~ Heidelberg (Vienna 
Jena Prague) 
Leipzig 

ohm-J¥werk 1851 1914 Vienna Teaching 1884 
(lnnsbruck 
Vienna) 
Finance ··-

... Ministry 
Walra's 1834 1910 Ecole des Teaching 1874 -- Mines • (Lausanne) 

11Wicksell . 1851 1926 Uppsala Teaching 1893 
(Lund) 

~J. B. Clark 1847 1938 Brown Teaching 1886 
Amherst (Carleton 

Amherst . Columbia) 

development. Nevertheless, the arrangement by men, 
under national groups, has been chosen as ·preferable. 
The great advantage of such a scheme is that it makes 



12 PRODUCTION AND DISTRIBUTION THEORIES 

possible the interrelating of various parts of an indiYid­
ual's unified theoretical system. As a result it is much 
easier to appraise a man's total contribution, and this is 
a not unimportant objective in histories of doctrine. The 
discussion of each economist is carried on under certain 

. mildly standar9ized subtopics, however, so that compari­
sons on points of theory are facilitated. 

With one topic it has been expedient to depart from 
the above described order and assemble all writings on 
one subject. This is the famous controversy over the 
Euler theorem problem in distribution. Except for cer­
tain anticipations by Walras, ]: B. Clark, Edgeworth, 
and Wicksell, all of this material is brought together in 
Chapter XII. , 



Chapter II 

WILLIAM STANLEY JEVONS 

W. ILLIAM STANLEY JEVONS is the forerunner 
of neo-classical economics.1 He did not ~;~-much 

depart; from as supplement the classical theory, although 
the hasty lecteur can easily secure a contrary impression. 
Jevons, indeed, considered his theory to' be revolutionary; 
he gave an impetus to and-enthusiastic statement of the . 
utility th~ory _of'_ value; fhis bel~ef that a~l evil economic ) 
influences were incarnate in J ohp Stuart Mill'} is well 
known; 2 and his m<l:th..eJD.<!~icaJ m_ode of exposition was 
calculated to emphasize his apparent opposition to classi­
cal theory.· But his theory of prpduction and_ distribu­
tion, with which the present chapter deals, is funda­
mentally classical. An indication of the orthodox nature 
of his- approach is suggested by the fact that both 

"Marshall and Edgeworth accepted his wage theory in 
toto.', . 

J evons developed his major contrioution to the theory 
of capital almost completely at the same t{me that he 
formulated .his theory of subjective value. In a letter 
dated June 1, 1860, he wrote: "Most of the conclusions 

1 For biographical details consult H. W.Jevons and H. S. Jevons, "Wil­
liam Stanley Jevons," Econometrica, II (1934), 225-37. Compare also 
Letters and Journals of W. S. Jevons (London, 1886); L. Robbins, "The 
Place of Jevons in the History of Economic Thought," The Manchester 
School, VII (1935), 1-17; P. H. Wicksteed, "Stanley Jevons," reprinted in 
Commonsense of Political Economy, II (London, 1933), 801-13; and J. M. 
Keynes, "William Stanley Jevons," Journal of the Royal Statistical Society, 
XCIX (1936), 516--48. 

• Wicksteed, op. cit., p. 813. 
13 
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[of the .'true theory of economy'] are, of course, the-old 
ones stated in a consisteQt form; but my definition of 
capital and law of the interest of capital, are, so far as I 
have seen, quite new." 1 In later correspondence with 
his brother J evons occasionally referred to his theory of 
capital and interest, which he .conceived to be secohd in 
importance only to his theory of value., Already in 1860 

{ 

the doctrine that the interest rate is determined by the· 
marginal productivity of the extension of the period of 

i production had been formulated in a manner essentially 
' similar to that presented in the Theory of Political Econ- · 

omy eleven years later. 2 His suggestive paper, "Brief 
Account of a General Mathematical Theory of Political 

··Economy," whic4 he delivered before the British Associa-
tion in 1862,·. outlined the principles of this doctrine, as 
well as 'those of his theory of value. 3 

The appearance of his distribution theory in more ex­
tended form in the Theory ;]Poiitical.Economy attracted 
little at~ention; even less, of course, than his theory of 
subjective value. Several factors contributed to this rela­
tive neglect. The. treatment of distribution (with the 
possible exception of capital) was distinctly inferior in 
originality and organization ~f content to his sections on 
value. The distribution the6ries were presented (along 
·with Chapter !Von Exchange), moreover, in semi-mathe­
matical form, although J evons' awkward ~se of symbolic 
statement obscured 'rather: than clarified the develop­
ment. 4 Finally, in the delightful prefaces to the Theory, 

1 LeUer~ and Journals, p. 152. 
• Thus, ''But I sltall show that the whole capital employed can only be 

paid for at the same rate as the last portion added; hence it is the increase 
of produce or advantage, which this last portion gives, that determines the 
interest of the whole" (Letters and Journals, pp. 155-56). 

'Reprinted as Appendix III of the Theory of Political Economy (4th 
ed., London, 1911). i 

• ,t Marshall, in speaking of Jevons' use of math'ematics, said, " •••. he 
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he placed little emphasi~ upon distribution; indeed, he 
emphasized his acceptance of most of the classical theory 
in this field.1 ~-------- - - -- ---- -- - - --- - · 

General Considerations 

(Certain advances essential to the formulation of a c~r-
rect theory of distributio~ are made by J evons:) He em-

/ 
phasizes the fact that ~o pro-du_ ctive _ a.gent-he speaks 
specificall~ of labor-is a cause of value (d. "The Q~::igin 
ofValue,"JPP· 161-66).2 He sees'wlth. increasing insight 
in -the second edition that:0ll productive factors bear the 
same relationship-th9-(of sca~ity-to value) "We must 
regard labor, land, knowledge,- and capital as conjoint 
conditions of the whole produce, not as causes e~h ofa 
certain portion of the product" (p-:-;u~i). ~~~-the preface 
to this latter edition, Jevons arrives at a substantive 
statement of the <!!1;erna'ti~_cos!_<loc!rine. He points out 
that Mill's exceptional case of value, in which it was as­
serted--th-ai -the rent -which manufacturing uses must 
yield to attract land from agriculture entered into the 
cost of production of manufactures, 'is in fact thc;J:YP.k<!l 
case. It follows at once that/one type of agricultural 

' 
~ 

seemed like David in Saul's armour" (Memorials of Alfred' Marshall 
(London, )925), p. 100). Jevons frequently confessed his difficulties in the 
study of mathematics, and his training never extended beyond the rudi­
ments of the differential calculus. (Letters and Journals, pp. 29, ~. 36, 48, 
88, 118, 158.) It is unquestionably true that Jevons' "abstruse mathemat­
ical symbols" -so they appeared to Cairnes-served to obscure important. 
~SeCtions of his work from contemporary economists. , · Cf. J. E. Cairnes, 
Some Leading Principles of Poli,tical Economy (London, 1874), p. 21 and 
note. · · 

1 J evons conceded the validity of the classical doctrines of rent and popu- · 
lation, while denouncing the wages-fund theory as a truism •. 

1 References are to the Theory of Political Economy. The SI)Cond edition 
was the last to appear during his lifetime; subsequent editions are reprints 
without alteration of text. All references will be to the fourth edition unless 
otherwise indicated. I am iddebted to The Macmillan Company for per· 
mission to quote from this work. • • . 
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product must bid land away from alternative agricultural 
uses of land. )And this is n~!_~culiar to land: . 

· It will be seen that exactly the same principle applies to 
wages. A man who can earn six shillings a day in one em­
ployment will not turn to another kind of work unless he 
expects to get six shillings a day or more from it. (There is 

,, no such thing as absolute cost of labour; it is all a matter of 
. comparison1 (pp. xlix-1, Preface).1 

-.(The relationship of wages to value is thus identical with . v: 
that of rent to value. ;<fhe shares, rent, wages, and in-
terest are completely symmetrical; "the parallelism be-

.; tween the theories of rent and wages is seen to be per­
fect in theory.,). ·. Precisely the same view may be 
applied, mutatis mutandis, to the rent yielded by fixed 
capital, and to the irtterest of free capital" (p. 1, Preface). 2 

The income .and vaiue-oT fixed (sunk) capital, as con-
. trasted with free (transferable) capital, are determined 
by the law of rent, as this passage indicates. 

Labor Theory and Production 

Despite these very suggestive prefatory observations, 
J evons makesf'no essential change, in the text, in the ex-

. position of th; relation of cost of prod~~!i~.n._to value: 
The chief discussion of. this problem is found in the 
chapter on labor. 3 .Its place here, rather than in Chap­
ter IV (Theory-of Exchange), where it more appropriately 
fits, 1s due to the fact thatrJevons retains much of the . '~-

1 My italics. Marshall objected to this type of argument on unconvincing 
grounds. Principles of Economics {8th ed., London, 1920), p. 437 n. Cf., 
also, infra, pp. 92 ff • 

. I Also, " •.• rates of wages are governed by the same formal laws as 
rents" {p. xlvii). 

a Five ~ctions {pp. 183-203} deal with the relationship of cost to value. 
"Relations of Economic Quantities" {pp. 189--93} and "Joint Production" 
(pp. 197-202) \Vere added iu the second edition, but they contribute nothing 

• new to the discussion. • 



WILLIAM STANLEY JEVONS .17 

classical emphasis on labor cost.~ He begins the chapter 
on labor with a famous quotation from ~mith: {'The real 
price of everything, what everything really costs to the 
man who wants to acquire it, ·is the toil and trouble of 
acquiring it ..... Labour was the first price, the orig­
inal purchase-money, that was paid for· all things." 
J evons believes that this is "substantially true." ' · 

The organization of production is not consciously con- \ 
sidered. In the section on "Distribution of Labour" 
(pp. 183-86), Jevons attempts t~~ascertair(how an in­
dividual would allocate his labor between two kinds of 
commodities.) The allocation is determined in such a 
manner that~arginal utility of the product has the same 
ratio to the marginal disutility of labor in the two (or 
othernumber of) occupations.3 )He grants the probable 
unrealism of the example, but defends the illustration 
because~ the principles which guide an individual are 
"identical in general character with those which apply to 
awhole nation" (p. 183). 

That such a principle does not guide "whole nations" 
is apparent. 4 _...Jevons is usually careful to deny the com­
parability of the subjective magnitudes of different per­
sons: ~'Accordingly, it will be found that not one of my 
equations represents a comparison between one man's 

1 "The main element of production and the chief source of wealth is un­
doubtedly labour." (Principles of Economics [London, 1905], p. 71). ,. 

1 He adds the following qualification immediately after the quotation, in 
the second edition: "If subjected to a very searching analysis, this cele­
brated passage might not prove to be so entirely true as it would at first 
sight seem to most readers to be" (p. 167). 

1 Mathematically, the distribution of labor betwee~ occupations will be 

h h du, dx du 2 dy • • . 
sue t at -- = - -, where p, and Pt are pamfulness of labor m pro-

dx dp, dy dfJs 
ducing commodities x and y with utilities u1 and u,, respectively. 

• J evons commits the same error here as in his famous theory of "trading 
bodies" (pp. 88--90), i.e., he attempts to apply individualistic analysis 
directly to competitive groups. 
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labour and another's" (p. 166) .. It therefore follows that 
(with the division of labor) utilities or disutilities bear 
no simple relationship to the allocation of labor or other 
resources as between . different uses in ari. enterprise 
economy.(I£ money costs and income are substituted for 
disutility ana utility, this line of an'alysis leads to an 
allocation of resources between industries according to 

I 
the alternative cost doctrine, but nowhere does J evons 
take this step) .Nor is the theor}r easily applied to the-in­
dividual in an economy in which division of labor is ir.n-
portan~. · __, .. 
· {The reconciliation.of cost and utility theories of value· 
is made at some length The concept. of mutual deter-

i m~at_io_!l is hinted at:r'The ratio of exchange governs 
the' production as much as the production governs the 
r~tio of exchange. . . . They [the ratios of exchange) 
depend upon .a· general balancing of producing power 
and of demand as measu~ed by the final degree of utility" 
(p. 188). And, ·in the conclusion, the problem of general 
equilibrium is briefly sketched :'{'Given, a certain -popula­
ti~n~ With- various needs and powers of production, in 
possession of certain lands and other sources of material: 
required, the mode of employing their labour which will 
maXimize the utility of the produce")(p; 267; italicized 
by Jevons). But such obsertrations_:_and they constitute 
virtually the whole of J evons' production theory-f-neyer 
get beyond a general statement of the problem involved. 

Similarly, in the sect1on~on "Joint Production" (pp. 
193-202), the entire analysis is rendered superficial and 
worthless by the assumption that the jointly produced 
commodities can be produced only in a fixed ratio. It is 
very unfortunate that the restatement necessary to bring 
his cost theory into a position consistent with the pref­
atory ~ugg~tion~ is never attempted by J evons. 



WILLIAM STANLEY JEVONS 19 

The presentation of the J evonian theories of distribu­
tion which follows will deviate frol.ll the order in which 
he presents them (i.e., Chap. V, Theory of Labour; 
Chap. VI, Theory of Renti Chap. VII, Theory of Cap­
ital). (tonsistency requires that rent be first eliminated, 
according to his theory, to determine the net product •. 
Interest is then determined by a variant of the marginal" 
producti~ty theory, and wages, form a residual) 

The Theory of Rent 

Jevons contributes virtually nothing to the develop­
ment of rent theory exceptfaii-ly-concise symbolic and 
geometrical methods of restating· the· classical -theory .1 

His ·acce-ptance of the Rifj.!!l!a11,_ rent doctrine is com­
plete: "by far the best statement of the theory" was· 
that of McCulloch. 
(Rent is· due to the two conditions of variations in fer;t{ 

, tility and diminishing returns in the cultivation of Iandi ~ 
Since the price to be paid to secure a stock of goods must · 
be eq¥1 to the cost of that portion of the stock produced 
under the most expensive conditions, the excess secured 
by more fertile lands and by "infra-marginal" (in modem 
terminology) applications of labor and capital is rent, the 
landtord's share.) · 
/ J evans also follows the classical tradition of confusing 

proporticmate and incremental diminishing rettimsj In 
the same paragraph both definitions are implicit:" ... if 
more or less labour and capital be applied to the same 
portion of land, the produce will not increase proportion­
ally to the amount of labour. . . • The last increment 

1 There is a possible suggestion that Jevons is shifting his views. In the 
second preface he expresses dissatisfaction with the discussion of rent in his · 
Primer of Political Economy (New York, 1881), p. 94, which is similar to 
that in the Theory. Cf. TI!Mry, p. li. The Primer does not contain a discus­
sion of diminishing returns, however. 
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of produce will come to bear a smaller and smaller ratio 
to the labour required to produce it" (Jl. 212; alsop. 217). 
Jevons, moreover, asserts that the product of a piece of 
land always increases· with an increase in the labor ap­
plied to it, although therate of increase('diminishes with­
out limit towards zero') (p. 217). (This is substantially 
'true but formally incorrect: 1 .A less than infinite amount 
of labor applied to a finite quantity of land must yield a 
zero product. ) · 

In the symbolic development, for the sake of convenr. 
ience and because certain of the classical ·writers c"'on;; .,.. 
sidered capital to be reducible to labor, 2 Jevons consicf~~s 

y 

c 

0~-----------------M~---------z 
FIGURE I 

only variations in the amount of labor expended on a 
given piece. of land. The mathematical exposition is 
given in a note to this chapter. The geometrical state-

/mentis reproduced above, since it was the first graphic 

1 Cf. F. H. Knight, Risk, Uncertainty and Profit (Cambridge, 1921}, 
pp. 99 ff. 

• In the second edition there is added the statement that this doctrine is 
"altogether erroneous," but Jevons does not alter the exposition, because 
he believes it permissible to simplify the problem by assuming that the 
increments (a word he prefers to "doses") of labor are equally assisted by 
capital (p. 216}. This point does not affect his treatment of rerit; it will be 
returned to presently. 
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presentation in the form still predominant in textbooks 
on economics. Letting OX represent quantity of labor 
expended, and OY the marginal product of labor, then 
APC represents the marginal productivity of "labor" Qn 

a given piece of land. The line RP is determined by 
drawing a horizontal line through the point where the 
supply of labor OM, which is determined by equalizing 
the marginal productivity of "labor" on all land, inter­
sects the curve APC. In the present case the wage bill 
i~MPR, and rent is the excess product, o"r RAP., 

.. fQnly in superficial form does this analysis resemble a 
true marginal productivity theory of. wages. 1 The re­
semblance is due to terminology; if "capital-and-labor" 
is s~bstituted for.''labor, " 2 the separate elements of wages 
and interest become indeterminate. Later, indeed, a 
special variant of the marginal productivity theory is 
advanced to explain interest, so that wages form a 
re~~~ . - -~ 

What his sort of analysis suggests, but J evons fails· to 
see, is that by a reversal of approach, rent can be shown 
to be fixed according to the marginal;,productivity of 
land (and fixed capital).3 Had he actually analyzed the 

1 Luigi Amoroso, "W. S. Jevons e Ia economia pura," Annali di Economia, 
II (1925-26), 98-99; Walras, Elements d!economie politique pure (Lausanne, 
1926), p. 375; and B. H. Higgins, "W. S, Jevons-A Centenary Estimate," 
The Manchester School, VI (1935), 109, attribute (too freely, I believe) a 
marginal productivity theory of wages to Jevons. Indeed, in a very con­
fused argument in one of his last works, Jevons seems to deny the possibil­
ity of isolating the product of labor from that of other productive reso!lrces 
combined with it. Cf. The State in Relation to Labour (London, 1882), 
pp. 99 ff. 

1 It must be remembered that Jevons is concerned here with the theory of 
rent, and other factors of production are of incidental importance. It is 
int~;resting to note that the same assumption of fixed proportions between 
labor and capital is strongly criticized when used by Mill. Cf. Princ~ples of 
Economics, Chap. xxiv. 

1 This was first done by Wieser (infra, p. 172), later by J. B. Clark and 
J. A. Hobson (cf., infra, Chap. XI). Wicksteed's analysis is presented in 
Chap. XII. 
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application of rent theory to fixed capital,- a thing- he 
merely suggests, he might have been led to broaden his 
concept of capital so as to permit variations in capital, 
and in the marginal productivity thereof, in other ways 
than the varying of the period of production. This last 
restriction was the major defect in .his theory of capital, 
which is now to be considered. 

The. Theory of_ Capital 
THE CAPITAL CONCEPT 

J evons' concept of capital is essentially that of the later 
' "period of production" school, of whom ·the' leaders were 

Bohm-Bawerk and -Wicksell. Jevons· is correct in his 
.assertion that his theory Is in fundamental agreement 

_ .. with Ricardian analysis, but his approach differs in sev­
eral respects from that of the classicists.1 In the first 
place, Jevons both restricts and expands the term capital, 
relative to its use by Ricardo. In the "former respect, 
Jevons eliminates all but currently "free and uninvested" 
means of ·sustenance: 2 "Capi~al consists'merely in the 

~aggregate of -those commodities which are ·required for 
sustaining labourers of . any kind or class engaged in 
·work" (p. 223). Capital includes· "articles in common 
daily use:" such as· food and clothing, but not lodging 
(p .. 26~) .• On t~e other pand, Jevo_ns enlarges the capital 

1 The ~ntii-e Chapter xxiv, #'Mill on Capital," in Jevons' Principles of 
Economics, is a polemic against Mill's four fundamental propositions of 
capital. The refutation of two: that industry is limited by capital, and that 

• a demand for <;ommodities is not a demand for labour, is complete. The 
refutation of the other two propositions falls into the same error of which 
Jevons accuses Mill, sophistry, or at least logomachy. V. Edelberg, "The 
Ricardian Theory of Profits," Economica, XIII (1933), 51-74, attempts, un­
successfully it appears to me, to find in Ricardo's writings a marginal ~ro­
ductivity theory of profits. Edelberg's formula for the Ricardian theory of 
profits (op. cit., p. 64) is identical with that offered by Jevons. 

• This definition is not always adhered to. Cf. Principles, Chap. xxiv; 
- Theory, pp. 260 ff. · • 



WILLIAJ.l S.TANLEY JEVONS 23 

category to include all consumable commodities in the 
hands of consumers (cf. "Are Articles in Consumers' 
Hands Capital?" pp. 259-65)! His argument is essen­
tially that the accident of ownership should not be de- ' 
cisive iri. determining whether an article is capital. 

\ 

"\Vhenever one· person provides the articles and another · 
' uses them and pays.rent, there is capital. Surely, then, 

if the same person uses and owns them, ~e nature of the, 
things is not fundamentally diffet:ent'~ (p. 263). The 
second change, it should be observed, partially contra­
dicts the first, for fixed capital comprises most of the. 
capital goods excluded by the ownership criterion 
(pp. 260 ff.). 

Both changes from the classical position are typical ~ 
J evonian half .. truths. Regarding the first change, which 
is essentially one of te~inology, it is of course true that . 
only the return on uninvested capital is explaineq by in• 
terest theory (and the j::Tassicists would admit this)~ the 
return on fixed capital goods and "land" must be de­
scribed in terms of ,rent theqry. In the second case Jevons ; 
arrives at· a correct conclusion on 'incorrect grounds. / 

· Ca?ital pro~rly ~nsists of all g~s w~ch yield a flo~~ 
of mcome or semces. over a pencid of t1me. From thts, 
viewpoint, ho"{ever, capital ce~s to be <;liff~rent fro~ 
things which yield consumable services only when the 
value of the services capitaliZed ov~r 'timt!.differ. s by only 
a negligible amount. from the value of the services as 
they accrue, i.e., when the peri~ itself is negli&ible. ,; ' 

Jevons 'lays great emphasis on the time element in • 
capital. It is because there is a gap between the beginning 
of a project and the time when it yields services that the 
fund of goods of ~hich capital consists is necessary to 
support the taborers. This may be called the construc­
tion period. "Capital simply pllows us to expend labour 

. ' 
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in advance" (p. 226). The total produce will increase 
with the increase of the amount of capital used in con­
structing a project (cf. esp. pp. 224, 225, 226). 

It is implicitly assumed that every increase in capital 
involves an increase in the durability of the capital 
equipme'nt constructed (cf.· pp. 226, 218-29, and esp. 
p. 245). This 11period of utilization" is not even closely 
related to the 11period of construction," but Jevons con­
fuses the two completely (pp. 227-29). His theory of 
interest is applied only to the 11construction period" prob­
lem, and indeed it is hardly applicable to the 11Utilization 

·period" case. His formal discussion, howev(~_r, applies to 
a· general production period, including both the period of 

· construction and the period qf utilization (if the good is 
durable). Jevons states explicitly that every lengthening 

1 of this general production period involves an increased 
1 

use of capital, l and his development postulates the con­
ve~se, that every increase in the use of capital is equiva­
lent to a lengthening of the production period. 

{ " 

As a final aspect of his capital_ concept, J evons distin-~ 
guishes sharply between the amount of capital invested 
and the amount of investment (capital and capitaliza­
tion, respectively, in his terminology), in definition al­
though not in his usage. The former is composed of only 
one .. dimension," capital--i.e., means of subsistence in­
vested in the pun~hase of labor; the latter has the two 
dimensio~s of time and capital. 2 This is illustrated 
graphically: · 

.1 " ••• whatever improvements in the supply of commodities lengthen 
the average interval between the moment when labour is exerted and its . 
ultimate result or purpose accomplished, such improvements depend upon 
the use of capital" (pp. 228-29; italicized by Jevons}. 

a "The amount of investment of capital will evidently be determined by . 
multiplying each portion of capital invested at any moment by the length 
of time for which it remains invested" (pp. 229-30). 
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Time ts measured along OX, capital (or labor pur.:. 
chased) along OY. Figure IIA represents a rate 

_of investment which is a linear function of time, as, for 
example, the hiring of one laborer for a year. Since iri-: 
crements of capital may be made infinitesimal, thi~ be­
comes a continuous curve of investment (Figure liB). 
A similar procedure is followed "uninvesting" (to use 
Jevons' term) capital, graphically represented by the· 
downward sloping line from A' to Tin Figure liB. ··<!he 
·height of any perpend~cular from OX between 0 ancr A · 
represents the amount of capital invested up to that 
moment; the area enclosed up to any such line repre­
sents -the amount of investment of capital, ignoring, as 
J evons does, interest on earlier outlays.1 The amount of 
"uninvestment" (or consumption of the capital good) 

• may be represented in Figure liB by the area i~cluded 
within the triangle A'ZT up to any point of time.2 

J evons does not discuss the relations between investment 
and "uninvestment" j only a simple symmetrical case is 
presented for illustrative purposes (p. 231). 

l Interest on investments is considered elsewhere, however (pp. 239-41). 
1 Mathematically stated, the net amount of investment of capital will 

be l:t · AP - l:t · Aq, where t is time, Ap the amount of capital invested in 
time At, a~d Aq the amount of capital "uninvested" in time At. 
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The major error in Jevons' capital concept, the as­
sumption that increases of capital are equivalent to in­
creases in the length of time consumed by the production 

·period, will be discussed later in connection with Bohm­
Bawerk's theory. Two other errors seem noteworthy. 
First, he implicitly assumes that every capital good is 

. complete~y liquidated, once it is completed, when in fact 
once created it does.not begin to yield net income, by the 
very definition of net income, until it has provided for 
maintenance and replacement. In this respect one of 
J evons' examples suggests that he is influenced by the 
classical assumption of an annual cycle of production (in 
agriculture). The other errorlies in the assumption, like­
wise classical, that free capital contributes to the creation 

. of new capital equipment only through the maintenance 

.of labor. 

THE RATE OF INTEREST 

It is in the d~termination of the rate of interest on 
(free) capital that Jevons' distribution theory makes its 
only significant contribution to the 'development of the 
marginal productivity theory.1 Here is evo_Ived a theory 
of the marginal productivity of the length of the period 
of construction, which, while necessarily an inadequate 
explan(\tion of interest, is within limits correct. 

Jevons assumes that the productivit~ of a given 
amount of capital (invested labor) is a function only of 

· the time elapsing between the expenditure of the labor 
and the sale of the final product. The aging of wine, for 
example, may be cited. 2 A slight increase in the period 

l The important section· is, ·"General Expressi~n for the Rate of Interest" 
(pp. 245-47). . 

• Since the wine is assumed to be consumed at once, there is no period of 
utilization. 
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will increase the produce by a given amount.1 It follows 
that "the ratio which this increment [of produce] bears 
to the increment of investment of capital will determine 
the rate of interest" (p. 245). This is equivalent to say­
ing that the (instantaneous) rate of interest is equal to 
the rate of increase of the produce (a~ a function of time) 
divided by the whole of the produce. The determination 
of the interest rate is presented mathematically (see 
below) and graphically, in the latter· case by a curve 
equivalent to the marginal productivity of capital.2 

A summary of Jevons' mathematical statement will 
show the heroic nature of his assumptions and the lim-·--
ited scope of his conclusions: · 

i. Let p be the product and t time, sop = F(t). Then to · 
extend the period of construction by ~ will increase the 
product to F(t + .1.t). The increment of product is there- · 
fore F(t + ~) ;.... F(t). 

ii. The increase in the amount of investment, capital multi­
plied by time, is .1.tF(t). Dividing the increment of prod­
uce by the increment of investment, one secures the rate 
of return on the increment of investment, or 

F(t + ~t) - F(t) 1 
~ 'F(t)' 

iii. At the limit this becomes the instantaneous rate of inter-
est, or 

d[F(t)J 1 F'(t) 
(It . F(t) ~ F(t) : 

But it must be emphasized that this is not the annual 
rate of interest; it is the instantaneous rate or "force of 

. 1 The assumption is implicit that all of the other productive factors will 
be held constant or that none is used. 1 

• 

1 The graph (p. 258) contains an error; the ordinates do not represent, as 
Jevons asserts, the marginal productivity of the extension of the period of 
production (F'(t)), but rather the marginal productivity, or instantaneous ' 
interest rate, of capital[F'(t)/F(t)), where F(t) is produce and I is time, 
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interest." Bohm-Bawerk failed to perceive the distiac­
tion between these two rates (as did also Jevons),t and 

·therefore imputed to J evons' theory an error which it 
does not contain.1 The difference between the actual 
annual rate and the instantaneous rate (sometimes called 
the force of interest) can best be shown mathematically.• 

... i. Assume, as with Jevons, that p = F(t), except that now 
p is the value of the product at the time of realization or 
sale. If Vis the present value, and r the annual rate of 
interest, then 

V = p(1 + r)-:-' = F(t)(1 + r)-'. 

ii. Given a constant annual interest rate, r, maximize the 
present value, VJ = g(r,t)]. Then _ 

av . · Tt = F'(t)(1 + r)-' - F(t)(1 + r)-' log. (1 + r) = 0. 

iii. Since (1 + r)-' cannot be zero, it may be divided out, 
leaving · 

F'(t) - F(t) log. (1 + r) = 0 

or 
F'(t) 

log. {1 + r) = F(t) • . 

l'hts is the relationship between the instantaneous in­
biest rate and the annual interest rate. 
- Presumably-but J evons does not so state-the period 

of construction should be extended by any entrepreneur 
until the instantaneous rate of return equals the market 
rate of interest. 

l Witness the errpr in the graph (p. 258). 
I Cf. Positive Theory of Capital (Eng. trans., London, 1891), p. 399 n. 

Wicksell defended Jevons, "Kapitalzins und Arbeitslohn," Jahrln:icher fiir 
Nationalokonomie und Statistik, LIX (1892), 867-68; and Uber Wert, 
Kapital und Rente Uena, 1893), pp. 116-19. Bohm-Bawerk failed to under­
stand the refutation however, and retained his criticism; cf. Positive Theorie 
des Kapitals (4th ed., Jena, 1921), I, 461 n. . 

1 Cf. Wicksell, Uber Wert, Kapital und Rente, op. cil., p. 117 n.; also R. 
Van Genechten, "Uber das Verhaltnis zwischen der Produktivitlit des 
Kapitals, den Lolinen und Zinsen," Zeitschrift fur Nationalokonomie, II 
(1930-31), 219-20. Wicksell (op. cit.) expands the formula to include wages. 
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Although Jevons has a marginal.productivity th@ory, 
of interest, it is a very incomplete theory. It is developed i 
only for the special case of a commodity which increases 
in value through time without any additional expend­
itures. Accordingly, Jevons' interest rate bears no rela-: 

I 

tionship to wages or rent/ nor, for that matter, does he', 
consider its relationship to the market rate of interest. 
And more generally, he does not give tl;le conditions for a · 
maximum rate of return. 

It is apparent that Jev~ms does not depart far from 
the classical theory. His conception of capital and itT, 
rate is basically the same as that incorporated in the \ 
wages-fund doctrine. The fundamental difference, in . 
fact, is that the classical theory assumes a fixed period 
of production (one year), and therefore resorts to the 
notion of a subsistence wage in order to divide the 
produce-less-rent between labor and capital. Jevons 
merely adds one further element, the variability of the 
production period, to provide· a determinant" of the tate 
of interest. 

The Theory of Labor 
In the analysis of labor, J evans concentrates attention -

exclusively on the problem of pain or disutility costs. 
The discussion .is entirely in terms of tl1e individual and,· 
primarily, _his labor in one occupation. The analysis is 
suggestive, therefore, of the factors detetrnining the 
supply of labor in an economy, but in the absence ·of a 
general investigation of the interrelations of costs and 
value no light is shed on the problem of the laborer's re­
ward in an enterprise economy. 

Labor is defined as the painful exertion undergone to 
ward off pains of greater amount, or to produce pleasures ./ 

1 He asserts in fact that wages are independent of the amount of capital 
~HH~ . 
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of greater amount. This definition is supposedly a corol­
lary of his hedonistic premises of value theory; Jevons 
considers the utility scale to possess a definite zero point 
and believes sensations to be measurable (and capable 
of algebraic treatment) in both positive (utility) and 

. negative (pain or. disutility) directions. 1 As a further 
restriction, labor to be of economic significance--that is, 
to exclude play, recreation, and the like--must be under­
gone partly or wholly with a view to future good (p. 168). 
The cases in which.im~ediate pleasures offset labor are 
conceived to be identical with those generally considered 
to be "non-economic" from the common-sense view­
point. Both stages in the definition reveal the strong in­
~uence which classical economics exerts on J evons. His 
general definition of labor reflects a typically classical 
interpretation of psychological magnitudes as absolutes. 
The unrealism of an algebraic scale of hum~n motivation 
is not the chief defect of this concept; the fact that it 
obscures th~ principle of competition between leisure and 

, productive alternatives of the laborers (or resources, 
more generally) is much more to be deplored. The en­
tire discus~ion of psychological absolutes, such as "con­
sumer's surplus" and "minimum sacrifice," ha:s been an 
unfortunate heritage of this propensity to treat economic 
motivation in algebraic and even. arithmetic terms, or 
through the device of definite geometrical areas. 

The attempt to differentiate labor from play on the 
basis· of futurity of remuneration is unsound. 2 It is a 
matter primarily of social convention, whether based on 

l Labor is "by far the inost important instance of negative value" 
(Principles, p. 135). 

• Jevons recognizes the "great difficulty" in applications of this concept, 
but his suggestion that labor be distinguished by the negative sign of its 
utilities is even more unfortunate (p. 168 n.; Principles, Chap. xiv). He 
does not, of course, share the classical view of unproductive labor, but, on 
the contrary, completely refutes it (d. Principles, Chap. xviii). 
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accident or convenience, that in perhaps a majority of 
cases productive agents are com~nsated after rendering 
services, rather than before. The only thoroughgoing \~ 
definition of labor, in contradistinction to play, is that' 
labor consists of all forms of human activity which ~st 
in small enough quantities' relative, to the demand for 
them to require remuneration for their economic alloca­
tion between competing uses. 

Quantity of Labor 

J evons treats time as the primary dimension of the · 
quantity of labor. Intensity of effort is the secopd di­
mension, and quantity of labor is equal to intensity 
times duration when the former is uniform. In those 
cases in which intensity is not uniform, the amount of 
labor is that represented by "the area of a curve" (p. 170). 
Intensity of labor may refer to either pai~fulness or pro- _ 
ductiveness; productiveness, in tum, may be subdivided 
into physical product and utility added.1 If the applica­
tion of labor is .not subject to diminishing returns, pro­
ductiveness should be proportional to intensity and dura­
tion for a given person. J evo.ns seems to realize this, for 
he restricts his discussion to variations in painfulness, 
and leaves variations in productiveness to be discussed 
in the chapter on rent. 

The labor supply· of the individual is determined by 
equating painfulness of labor to utility of produce, at the 
margin. Irksomeness of labor is an increasing function 
of amount of labor, that is, of both its intensity and its 

I In other words, quantity or labor or any one laborer is composed of: 
(a) Duration of labor, and 
(b) Intensity or labor, which depends on 

l ) Painfulness, or 
l') Productiveness, in the senses or 

a) Physical product, or 
a') Utility value product. 
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duration. Marginal utility, on the other hand, is a-de­
creasing function of the quantity of a commodity pos­
sessed. To render utility of product and disutility of 
labor comparable, J evons seems to 'Yaver between two 
different approaches. 

One consists of assuming that painfulness is a linear 
function of productiveness of work, despite the distinc­
tion he has drawn between thein.1 This method may 
underly his graphic approach, which he introduces by 
saying, "We may imagine the painfulness of labour in 
proportion to produce to be represented by some such 
curve .... " (p. 172). It is apparent that one set of 
postulates justifying this treatment could consist of the 
assumptions (i) that units of painful effort remain uni­
form in efficiency; 2 and (ii) that labor (in the sense of 
productive power) is not subject to diminishing returns 
when applied to other resources. 3 

The secoiJ.d approach, which is more general in applica­
tion and less violent in assumption, is probably the one 
Jevons relies upon. It is given explicit mathematical 
statement in a parallel case (pp. 174-76). Painfulness 
and productiveness are considered as functions of time, 
and by eliminating this parameter between them, he se­
cures the derived curve of painfulness in terms of product, 
as shown in-Figure III below.4 

Using either set of assumptions, then, Jevons is able 

1 Of productiveness and painfulness, he says, "The two things must be 
carefully distinguished, and both are of great importance for the theory [of 
value of labor)" (p. 170). 

I If P is product, A the amount of work, and E the efficiency of the work, 

then P = AE; and .! = E, which is assumed to be constant. 
A ' • Amusingly enough, all these qualificat'ions would not have been neces-

sary if Jevons had followed a labor theory of value. 
'Analytically this procedure is as follows: p {painfulness) = J(t), 

P {productiveness) = g(t); then P = h(p). 
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+Y 

-y 
FIGURE III 

to equate utility and disutility to determine the incH­
vidual's labor .supply and its price in terms of utility of 
product and disutility of labor. 1 The method is geo­
metrical. The OX axis is ostensibly "amount of prod­
uce"; the OY axis measures vtility of product (posi­
tively) and disutility of effort of production (negatively). 
Actually the OX axis is described completely in terms of 
duration of labor (as fractions of a working day) when 
the supply curve (abed) of "degree of painfulness of 
labour" is presented (cf. pp. 172-73).2 This involves th~ 
further assumption, under either of the above· approaches, 
that intensity is also uniform. 8 The conventional curve 

I Gossen used virtually the same graph to illustrate the identical theory. 
Cf. Edgeworth, "Gossen," Palgrave's Dictionary of Political Economy 
(London, 1923), II, 231-33. 

1 Cf. Principles, pp. 74-75. In the symbolic statement, the degree of 

painfulness of labor is defined as~· where ,;tis time, or duration of labour," 

and w "is amount of labour, as meaning the aggregate balance of pain ac­
companying it (time], irrespective of the produce" (Theory, p. 174). 

1 Thus, if P = AE (see note 2, p. 32, supra), and A = TI (T for time, I 

for int~nsity), then f =IE =constant, is assumed. The section, "Limits . 

to the Intensity of Labour" (pp. 203-9), contains no theoretical analysis of 
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of decreasing final utility of product is represented by_pq.l 
The equiiibrium of utility and irksomeness is reached 
when increments of utility and pain are equaf (when 
dm· = mq).2 

This explanation is accepted by both ~larshall and 
Edgeworth. 8 Yet major changes would have to be made 
in this analysis before it would be suggestive of the de­
termination of the labor supply of an individual in an 
enterprise economy. It would be more appropriate, to 
this end, to. speak of the marginal utility of income, 
rather than the marginal utility of the commodity ac­
tually produced. All discussion of disutility would be 
dropped, of course, and for it the concept of the com.: 
petition of non-monetary uses of time should be sub­
stituted. Proper graphical presentation of J evons' labor 
theory, moreover, would require at least three dimen~ 
sions, which would make it a very clumsy method of 
solving his problem. 4 

J evons devotes a section of his chapter on labor to 
variations in efficiency. 5 He considers only historical 
the problem, but merely describes some elements contributing to variability 
of intensity (cf. p. 175). 

1 It is secured, however, by the second approach (if we are to render the 
graph consistent): The amount of commodity produced in each unit of time 
is first ascertained; then the utility of this amount of commodity is found, 
from a graph of diminishing final utility for the individual, and this last 

. quantity-utility per unit of time-is then graphed directly against dis­
utility of labor per unit of time. 

1 Compare the mathematical statement (pp. 174-77). 
J Marshall, Principles of Economics, op. cit., pp. 141-42; Edgeworth, Collec­

ted Papers Relating to Political Economy (London, 1925}, I, 35-36; II, 298 ff. 
'~ · 'The essential dimensions would be efficiency of labor, duration of labor 

(per working day), and intensity of labor (or product could be substituted 
for any one of these), if indifference surfaces were used. 

' "Balance Between Need and Labour" (pp. 179-83). J evons touches 
here upon an acUte problem of recent theory which, as usual, he does not 
pursue: "It is not always possible to graduate work to the worker's liking; 
in some businesses a man who insisted on working only a few hours a day 
would soon have no work to do" (p. 181). This is an important cause of 
asymmetry between consumption and production. 
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changes, arising say from technical advances. Such ad­
vances would cause both a shift in the abed curve and a 
-change in its shape. Here Jevons has forgotten the as­
sumption that the efficiency of labor (per fraction of the 
working day) is constant under given technical condi­
tions. He is obviously correct in his not too helpful con­
clusio~, however, that whether such historical changes 
increase or decrease the amount (presumably time) of. 
work depends upon the nature of the utility and dis­
utility functions. 1 

Conclusion 

- Jevons' theories of distribution contribute little to the. 
solution of the problem of distribution, although they 
contain the germs of some important later developments. 2 

Rent theory is improved by the implicit inclusion of 
"fixed" capital; interest theory receives a partial ex- , 
planation in terms of marginal productivity; wages re­
main a residual. The failure to pursue the competition 
of different uses for given resources; the failure to de­
velop the relationship of different resources in the pro­
duction of a given product; the omission- of the relation 
of capital and interest to resources and to rent--=-all these 
were fatal to the creation of a comprehensive and. inter­
nally consistent theory. Although the "adding-up" or 
"exhaustion-of-product" p.coblem could not arise. until 
all distributive shares were determinate (i.e., none was 
residual), Jevons relates the various shares. Eliminating 

1 On this problem, compare A. C. Pigou, TJze Economics of Stationary 
Sta.tes (London, 1935}, Chap. ix. 

1 Marshall's review o£ the Theory, reprinted in Memorials of Alfred 
Marshall, op. cil., pp. 93-99, is disappointingly vague with respect to this 
portion o£ Jevons' theory. Allyn Young's review, reprinted in Economic 
Problems New and Old (Cambridge, 1927}, pp. 213-32, is brief but balanced 
and fair. 
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rent by Ricardian analysis, and taxes (as being negli­
gible!), he· gives the formula: 

Product= Profits+ Wages. 

The classical dictum, that wages and profits bear a 
reciprocal relationship, is denied on the ground that two 
unknowns cannot be solved by one equation. He further 

'repudiates any subsistence ·theory of wages. This re­
pudiation is based upon two unconvincing arguments: 
wages vary widely between occupations and districts; 
and the concept of "necessaries of life" is indefinite. Al­
though he grants the validity of the wages-fund theory 
as a short-run explanation (cf. pp. 268-71), Jevons in­
consistently emphasizes the mutual independence of the 
r~turns of capital and labor (cf. pp. 255-56). ~ 

M athematicaJ Note on J evons' Rent Theory 

i. Labor will be allocated between two pieces of land so 
that the increments of product from equal units of labor 
will be equal. Where .x1 and .xs are the products of two 
pieces of land, and w is the labor {here in the sense of 
productive effort), 

dx1 dx1 
dw = dw· 

ii. The presence of diminishing returns is established by 

assuming ddx to diminish "without limit" toward zero, w • 
after a certain possible early period of increasing returns. 
Jevons adds that x will never decrease when w increases. 
This is erroneous: it would deny the possibility of secur­
ing a ·maximum product from a given piece of land. 

iii. The theorem is then recalled from Chapter V, that labor 
will be expended only until the utility is equal to the 
pain, at the margin. Forgetting the subjectiveness of 
these magnitudes (which would renoer impossible the 
previous assumptions that production functions are 
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continuous as between individuals, and that final degrees 
of utility of similar wages are necessarily equal for dif­
ferent individuals}; he defines the wage rate as the 
marginal productivity of labor, i.e., 

dx 
dw' or P'(w). r,·' 

iv. The total wage bill, amount of labor times marginal 
return, is 

dx 
w dw = ~P'(w). 

v. Rent is then the difference between the total product 
and the wage bill, and is defined as 

P(w) - wP'(w). 



Chapter III 

PHILIP H. WICKSTEED 

PHILIP H. WICKSTEED is probably the least 
known of the leading English economists of the 

last generation,· and this was equally true in his own 
time. 1 Although his reputation was high among his out­
standing contemporaries, such as· Marshall, Edgeworth, 
and Pareto, he was scarcely known by most of his fellow 
economists. Yet two of his three books on economics, 
The Alphabet of Economic Science (1888) and the Com­
monsense of Polittcal Economy (1910), were expressly 
designed to popularize economic theory. The parado.x, 
however, is only superficial, The Alphabet is a rigorous 
introduction to marginal analysis, and contains a diffi­
cult although excellent development of margins and rates 
of change, limits, and other mathematical concepts. The 
Commonsense is· not so technical, but it is painfully ver­
bose and excessively elaborate, at times even pedantic, 
irl its thoroughness and its attention to "detailed and 
even minute precautions." 2 • 

'Wicksteed constitutes, in a certain sense, the Jevonian 
. "school." He and William Smart, the translator of 
Bohm-Baw:erk and Wieser, were the only important 

1 For Wicksteeci's life, consult C. H. Herford, Philip Henry Wicksteed, 
His Life and Work (London, 1931); also L. Robbins, Introduction to the 
reprint of the Commonsense of Political Economy (London, 1933), pp. v­
xxiii. 

t Commonsense, p. 385. All subsequent references are to this work, unless 
otherwise noted. I am indebted to George Routledge and Sons for permis­
sion to quote from this work. 

38 
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English economists of the period between 1870 and the 
\Vorld \Var who explicitly abandoned the classical tradi~ 
tion. This is.an additional re:'ason for Wicksteed's com­
parative obscurity. He was, however, much more thor­
ough and consistent than J evons. He extended marginal 
analysis to all parts of man's_ rational life; 1 he developed 
a cost theory which was consistent with -the general ap­
plication of the utility theory; he gave the first detailed I 
and reasonably satisfactory statement of the general 
marginal productivity theory. This last topic, dealt 
with chiefly in his famous Co-ordination of "the Laws of 
Distribution (1894}, will be considered in Chapter XII. 
Before Wicksteed's general theory of production and 
distribution is presented, some of his earlier writings 
will be noted. . 

Early Writings 

Two of Wicksteed's early works on economics relate to­
production and distribution. The first of these is his 
Alphabet of Economic Science (London, 1888},1 which 

. 1 Book I of the Commonsense contains many colorful examples, of which 
one group may be quoted: · 

"Thus the same law holds in intellectual, moral, or spiritual as in material 
matters. Caesar tells how when surprised by the Nervii he had barely time 
to harangue his soldiers, obviously implying that the harangue was shorter 
than usual. He felt that a few moments, even at such a crisis, were well 
devoted to words of exhortation to his troops; but their value declined at 
the margin, and the price in delaying the onslaught rapidly rosei so the 
moment was soon reached when the time could be better spent than in pro­
longing a moving discourse. Jn a story of Soutb America, after the war, we 
are told of a planter who, when waTned by his wife in the middle of his 
prayers that the enemy was at the gate, concluded his devotiohs with a few 
brief and earnest petitions, and then set abOut defending himself. Had he 
been a formalist those final petitions would neVer have been uttered at all; 
but under the circumstanres the impulse to prayer, though sincere and 
urgent, became rapidly less imperative and exacting relatively to the ur­
gency of taking steps for defense, as the successive moments passed" 
(pp. 79-80). 

1 At the time Wiclcsteed wrote the Alphabet, he expected to supplement 
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deals primarily with demand theory but sheds incidental 
light on resource allocation. In this early manual the 
alternative cost theory is sketched: 

There will always be a tendency to turn all freely disposa­
ble productive forces towards those branches of production 
in which the smallest sum of labor and other necessaries will 
produce a given utility; that is to say, to the production of 
those commodities which have the highest marginal utility 
in proportion to the labour, etc., required to produce them; 
'and this rush of productive forces into these particular chan­
nels will increase the amount of the respective commodities, 
and so reduce their marginal usefulness till units of them are 
no longer of more value at the margin than units of other 
things that can be made by the same expenditure of produc­
tive forces. There will then no longer be any special reason 
for further increasing the supply of them. 

The productive forces of the community, then, like the 
labour of a self-sufficing industrial unit, will tend to distrib­
ute themselves in such a way that a given sum of productive 
fo~ce will produce "equal utilities at the margin (measured 
externally by equivalents in "gold") wherever applied. 1 

In the case of constant costs, 2 the theory of price follows 
simply: "If a cont~ins x times as much work as b, then 
there will not be equilibrium until a and b are produced 
in such amounts as to make the exchange value of a 
just x times the exchange value of b." 3 

it by volumes on other phases of economic thought and life. The Alphabet's 
reception, however, while warm, was restricted to a small group, and this 
discouraged him for his purp~ was to popularize. 

1 Alphabet, p. 111. 
• It is interesting to note that Wicksteed had not yet reached the central 

idea of the Co-ordination, for he says: "And here we must make a simplifica­
tion which would be violent if we were studying the theory of production, 
but, which is perfectly legitimate for our present purpose. We must suppose, 
namely, that however much or little of the new product is secured it is 
always got under the same conditions, so that the yield per unit effort-and­
sacrifice is the same at every stage of production" (Alphabet, p. 113). 

I Ibid., P· 116. . 
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In the following year there appeared Wicksteed's acute 
essay, "On Certain Passages in Jevons's Theory of Politi-.. 
cal Economy." 1 This article is notable for its discussion 
of the theory of interest. J evons' fundamental thesis, 
that the produce of given labor increases continuously 
with the time between the expenditure of the labor and 
the securing of the product, is properly rejected because 
it "is not based upon a typical case of the use of capital" 
(p. 753). The typical case is one in which capital yields a 
product continuously, and the capital is continuously 
worn out and replaced, and co-operates in its own re­
placement. The interest rate is establish,ed by this typical 
case, which is characteristic of "the great staple in­
dustries." 

If, by way of exception, an investment of capital is pro­
posed which will, after an interval, yield not a revenue, but 
an absolute utility; or if, as is extremely common, a gradual 
investment of capital is proposed, with the expectation that 
when the invegtment is complete the whole invested capital 
(in the shape of a ship or a machine, for instance) will be 
purchased by some one .•• ; or, lastly, if an immediate 

. investment of capital is proposed in order that after an 
interval a periodic yield may be enjoyed by the investor­
in all these cases the investor has to consider what quantity 
of commodity he would command at the expiration of the 
given time, had he invested at first in one of the staple in­
dustries, and then continuously reinvested his continuously 
accruing return in the same industry again (p. 753). · 

Formally this statement is incorrect, since all methods of · 
employing capital will affect the interest rate. Substan­
tively the statement is sound, however, for peculiar 

1 Reprinted in the Commonsense, pp. 734-54. The article appeared orig­
inally in the Q=rterly Journal of Economics, III (1889), 293-314. I am 
indebted to the President and Fellows of Harvard College for permission 
to quote from this and other articles which appeared in the Q=rterly 
Journal of Economics. 
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modes of investment-as well as consumption loans­
affect the interest rate only to a negligible extent. 

How is the interest rate determined in the staple in­
dustries? The answer is extremely compact (pp. 748-52). 
Consider an entrepreneur who possesses a given amount 
of labor and employs a variable amount of capital, c. 
Capital goods will.be worn out and completely replaced 
in some period of time, t, which is assumed for simplicity's 
sake to be constant.1 The maintenance and replacement 

L charge is then i per unit of ~ime. If t is constant, the 

replacement charge may be represented -by the straight 
line OW in Figure IV. In this graph OX is amount of 
capital, OYis product per pnit of time. The total return 

y 

l. 

FIGURE IV 

(after deduction of non-labor operating costs of the capi­
tal, such as materials) from a capital good in t years is q, 

so the return per unit of time is J• represented by OLin 

the graph. The difference between t and j (or between 

J Wicksteed believes that t is really a function of c; the mare capital is 
used, the less adequately it can be maintained by a given labor force (p. 
748). In this case, the replacement charge will be represented by a curve 
OW (see Figure IV), which is convex to the X axis. 
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OL and OW) is total net return to c units of capital;· 

it is total hire or interest. If q t cis differentiated witlt · 

respect to c, i.e., if the '.'rate at which increments of capi· 
tal are increasing the annual return made by the capital" 
is ascertained (p. 751; italicized by Wicksteed), then the 
interest rate is secured. The rate of· interest, in other 
words, is equal to the annual (perpetual) income pro­
duced by an increment of capital. · 
· This skeleton of a theory of interest deseryes high 
praise. Wicksteed had grasped the fundamental per­
petuity of the income source; his method of dealing with 
the time dimension of investment leaves very little more 
to be said. It is greatly to be regretted that Wicksteed, 
instead ~f elaborating this approach in the 'tater Common­
sense, devotes primary attention to the relatively unim­
portant and uninteresting problem of consumption ioans. · 

The Nature of Costs 
The Commonsense is the firs{ English work· in which 

the alternative cost theory is explicitly applied t~ the 
ascertainment of the quantity as welf as the allocation of 
resources.• As a prelimi£!-ary to the discussion- of this · 
problem, a few words concerning Wick~teed's theory of 
economic behavior are in order. His fWldamental thesis 
may be summarized in two propositions: (i) where re­
sources are limited (relative to ends), more of one good 
(A) can be secured only at the cost of less of some other­
good (B); and (ii) satisfaction is maximized when the 
utility of the increment of A foregone equals the utility 
of the increment of B received.2 It is this general process 

1 Walras, as we shall see, anticipated the doctrine;.-cf., infra, Chap. IX. 
1 The tenn "satisfaction" is used here with qualification. While Wick­

steed express!)' disassociates himself from hedonism (pp. 434-35), his dis­
cussion (pp. 146 fl., 189 f.) of "vital significance" contains a good deal of 
this system. , 

~ 
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of relative valuation which reduces "fresh egg~ and 
friendship" to comparability for the prospective subur­
banite, for instance (p. 776). Such an "all-permeating 
law" of economic behavior is clearly equivalent to ra­
tionality. To act economically is to act sensibly.l 

Whether one accepts or rejects this generalization of 
economics, its applicability to the resources problem is 
very apparent. Indeed Wicksteed offers the solution of 
the resources problem in the early chapter (II) on dimin­
ishing psychic returns: 

It is not only such things as bread, water, plums, and 
potatoes that change their marginal value according to 

·the breadth of the supply. I value an extra hour's leisure 
in the day, or an extra half or quarter day to my week-end, 
more .or less according to the amount of daily leisure or the 
amplitude of the week-end I already enjoy. If I am con­
sidering whether I will take a piece of work for which I shall 
be paid at the rate of lOs. an hour, then (if _we neglect the 
consideration of any ·irksomeness or any pleasure the work 
itself may give me,' .• . )it is easy to see that if I have abun­
dant leisure and am severely straitened for cash, I shall be 
likely to acc:;,ept the.-offer, and if repeated offers come to me I 
shall' go on accepting them. But each successive half-sovereign ~ 
a week becomes less important, as I am better provided with 
cash, and each_ successive hour withdrawn from other occu­
pations involves a greater sacrifice as my reserve of leisure 
contracts. At last .I shall reach the point at which the sacri­
fice of another hour, at the raised margin, will just compen­
sate the acquisition of another half-sovereign at the low~red 
margin (pp. 76-77).2 

As consistency requires, the same theory is also applied 
to other resources: "It should be noted, too, that land 

l Cf. p. 404: "I have maintained from first to last that the laws of Eco­
nomics are the laws of life." 

• Also pp. 327-28. Cf. pp. 522-25, where th&- J evonian curve of labor 
supply is utilized, but Wicksteed generalizes the construction by substitut­
ing the desire for leisure for the irksomeness of ~bar. 
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itself may yield a direct revenue of enjoyment when 
used as a garden, park, or hunting-ground, and that the 
desire for this direct revenue of pleasure will enter the l 

market for land, and compete there with the desire for 
its service as a tool, or increaser of the industrial effi­
ciency of effort" (p. ,290). 

This theory is not elaborated to any considerable ex .. 
tent, and Wicksteed fails to notice the great limitations 
to which it is subject. He is careful to point out that an 
increase in the price of commercial uses of a resource may 
lead to increases or decreases in the supply of the pro­
ductive service from the given stock of resources, de­
pending on the relative marginal utilities of money and 
leisure. It is "more likely," however, that wage increases 
will lead to shorter working hours (p. 77). 

But the implicit assumptions of the alternative cost ' 
theory are not examined at all critically. Wicksteed 
recognizes very explicitly that in an economy which prac­
tices division of labor, men cannot move freely from one 
occupation to another (pp. 332-37). Nevertheless he 
finds, as with Marshall, an escape from this problem: 
II~ o • it mUSt always remain true that, in an age Of 
specializing and of division of labour, manual and in­
tellectual, development of any particular capacity con­
stitutes a demand upon the general store of undifferen-. 
tiated human power that is perpetually poured into the 
world in the form of fresh human lives, and limits the 
amount available in other directions" (pp. 332-33). 

Even this tendency, however, is subject to many lim­
itations. Parents may be financially unable to train their 
children for the most remunerative callings (p. 334); and, 
most important, "It is only under very exceptional cir­
cumstances that we can suppose free-born children to be 
bred with a view to the market, that is to say, produced 
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in order that economic advantages may accrue to-their 
producers" {p. 336). Wicksteed makes one further ad­
mission, the significance of which he is apparently un­
aware: the attractiveness, not the monetary returns, of 

, 'different occupations will be equalized in a perfectly 
competitive state (p. 335). This must refer, of course, to 
the individual as a unit (not portions of an individual's 
time spent in various occupations), or the admission is as 
untrue as the doctrine of equal monetary returns. 

Occupational specialization and the failure to equalize 
monetary returns even in the case of occupational mo­
bility lead to basic limitations on the alternative cost 
theory. If total monetary returns to the same or identical 
laborers in two occupations are not equalized, for in­
stance, it is not possible to say that the cost of a laborer 
to industry A is the amount that laborer could produce 
in industry B. The inability of an individual to practice 
two occupations at once leaves the ultimate explanation 
of costs in a very nebulous state. In this connection one 
may mention Wicksteed's suggestion that enough indi­
viduals of a given group will be ·on the margin between 
occupations to insure equality of attractiveness (p. 206). c 

' But this is not sufficient; the alternative cost theory re­
quires that all of the units of a resource be qualitatively 
and psychologically identical, so that if some of the units 
are on the margiq of transference, all of them must be. 

The allocation of non-human· services, in contrast 
with the determination of their quantity, is based on the 
equalization of the marginal significance of all the uses 
of each such resource. 1 In this respect resources are 
identical with directly consumable goods: "The law of 
the.market never changes" (p. 262; also pp. 517-18, 540, 

1 Bk. I, Chap. vi, esp. pp. 258-65; also pp. 380 II., 517-22; Bk. II, Chap. 
v, passim; pp. 776 II., 82Q-21. 
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543), nor does it exclude any goods which enter into 
economic calculation (pp. 261-62).1 The general theory 
is given a pithy statement: 

The guiding principle of all administration .• : is so to 
select between open alternatives as to direct our resources 
toward the fulfilment of that purpose which, given the terms 
on which it is open to us, takes the highest place on ou~ 
scale of. preferences. And seeing that the securing of that 
alternative perpetually lowers its marginal significance, and 
the neglect of other alternatives raises theirs, we shall 
always be able to bring our marginal increments of satisfac­
tion into balance with the respective terms on which they 
are open to us (p. 373; also pp. 36()-61) .. 
-
From this statement of resource allocation it is of 

course only a very short step to the interpretation of cost 
of production as "simply and solely 'the marginal sig­
nificance of something else'" (p. 382). Or, in more con­
ventional terminology, "By cost of production, or cost 
price, when the phrase is used without qualification, I 
mean the estimated value, measured in gold, of .all the 
alternatives that have been sacrificed in order to place a 
unit of the commodity in question upon the market" 
(p. 385). Wicksteed's presentation of the alternative cost 
theory must command admiration from all, but only the 
most fanatic rhetorician could condone the endless criti­
cism levied at the concept of historical cost (pp. 373-80 
et seq.; also pp. 89-93). His conclusion, however, is clear ·, 
and correct: "Cost of production, then, in the sense of ' 
the historical and irrevocable faCt that resources have 
been devoted to this or that special purpose, has no in­
fluence on the value of the thing produced, and. there­
fore does not affect its price" (p. 380). One picturesque 
illustration of this principle, however, deserves quota-

• Even entrepreneurial ability is so allocated (p. 271). 
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tion: "The misdirection of energy which makes me regret 
that I devoted myself to the study of Greek and took 
my University diploma in Arts, instead of in Brewing, 
is· irreparable so far as I am concerned ••• " (p. 383). 

Substitution; The Law of Costs 
'· 

, No part of the theory of production is more admirably 
/ &veloped than the principle of substitution. This part 
of his doctrine will be presented at some length in the 
later chapter on the Euler theorem, so here it will be 

. si,Ifficient merely to indicate the nature and breadth of 
Wicksteed's views. He assumes the possibility of sub­
stituting any productive factor for any other productive 
factor, within fairly wide limits (pp. 361 ff., 778 ff., 798). 
Thus, the manufacture of bricks requires both intelli­
gence and straw, but at the margin one may be sub­
stituted freely for the other without affecting the quan­
tity of the output. One aspect of this theory deserves 
special mention: managerial ability and land are treated 
as quantified factors which .are exactly comparable with 
other resources (pp. 362-72 passim,· p. 545). \Vicksteed 
accepts, as we shall see, the logical implication of this ' 
treatment for his theory of distribution: no distributive 
share, not even "profits," can be a residual since there is 
complete substitutionality. · 

The Laws of Return 

The laws of return applicable to variations in the quan­
tity of one resource are clearly separated from those ap­
plicable to variations in the scale of plant, and this prac­
tice will be followed here. 1 \Vith regard to the variation 
of product when the quantity of one resource is varied 
(the others being held constant), \Vicksteed is as explicit 

l He implicitly assumes, therefore, that one firm possesses only one plant. 
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as possible. Under such conditions the law of diminishing 
returns "is really no more than an axiomatic statement 
of a universal principle that applies equally to all forms 
of industry, and to a great range of non-industrial ex­
periences and phenomena as well" (p. 529).1 No rigorous 
proof is offered; it is held to be obvious that if only· one , 
factor in a combination is doubled, the product cannot 
double (p. 529). Wicksteed's development is open to 
criticism on three counts. 

The law of diminishing returns-is rarely defined, and 
then apparently accidentally, in its economically rele- · 
vant, incremental form (pp. 527, 550., 560); on many 
pages it is used in the less appropriate, proportional 
form (pp. 530, 531, 532, 534; also pp. 556, .563). More 
important, Wicksteed does not emphasize that the "axio­
matic" nature of the law is true only with complete di­
visibility of the resources. The'heaviest indictment, 
however, is his failure .to understand· the nature of the 
a priori proof of diminishing returns. The proof holds 
only if it is assumed that the production function is 
homogeneous and of the first degree.2 But Wicksteed, in 

1 Alsop. 530: " .•• an axiomatic and sterile proposition.': _ . 
1 The proof of diminishing returns in Wicksteed's argument involves the 

assumption of a homogeneous, first degree production function. Let the 
product (P) = C"Ll-", where C and L are capital and labor respectively; 

then the marginal p~oduct of capital is kf, and of labor, (l ~ k)P. It 

[kP] · 
follows that both marginal products decrease, i.e., a ag < 0 and 

a[(l- k)~] . 
iJL L < 0. But this conclusio~ no longer follows necessarily if the 

production function is not linear. Thus, if P = C"L•-", where a > 1, then 
one and perhaps both marginal products might be increasing. On the whole 
subject of a priori proofs of diminishing returns, consult the excellent papers 
of Karl Menger, "Bemerkungen zu den Ertragsgesetzen," "Weitere Be­
merkungen zu den Ertragsgesetzen," .Zeilschrift fur Nationalokonomie, VII 
(1936), 25-56, 388-96. . . 
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discussing economies dependent on scale of plan~ ex­
pressly denies that a doubling of all factors is necessary 
to a qoubling of output. This latter proposition is incon­
sistent not only with the a priori proof of diminishing 
returns, but also with his entire theory of rent-and ac­
cordingly with the general marginal productivity theory.• 
The grounds for denial of the Euler theorem assumption 
in production theory, by the man. who initially intro­
duced it into economic analysis, demand our attention. 
' After asserting the ubiquity of diminishing returns, 
Wicksteed proceeds to the importance of increasing re­
turns to scale of output: "If you increase all the factors 
in a suitable proportion you will in many cases be able 
to secure' double the product without more than doubling 
any of the "factors and without as much as doubling some 
of them" (p. 529). This condition "will generally be 
found" in manufacturing (p. 528); agriculture, particu­
larly wheat, is also an example (P, 534). And as if intent 
on astonishing the reader, he states that virtually all 
industries are subject to decreasing costs (pp. 531, 534)! 
This novel theory requires proof. What has Wicksteed 
to offer? . 

The explanation of decreasing costs from plant ex­
pansion is not adequate. There is only a suggestion that 
certain economies appear with large scale production 
(p. 529). A man may require one wagon for a 50-acre 
tract, and only two wagons for a 200-acre tract. This is 
a clear case of indivisibility of a resource (wagons), 1 and 
lack of substitutionality of other resources, and it offers 
absolutely no support for the sweeping generalization to 
which .Wicksteed imm~diately proceeds: 

1 Cf., infra, Chap. XII. 
• Which undermines the axiomatic nature of the law of diminishing re­

turns, it may be noted in passing. 



PHILIP H. "wiCKSTEED 51 ... 

No limit seems yet to have been reached to the possibility 
_of economising in one direction or another as the bulk of . 
any industry increases. It is always possible, at every stage, 
to introduce some new process of specializing or division of 
labour, and so to effect some new economy for which the 
industry was not ripe until it had reached its present dimen- · 
sions (p. 529). 

This analysis obviously rests on indivisibilities of certain 
of the productive resources. \Vhile such indivisibilities do· 
exist and in certain <:ases may be of great importance 
(e.g., public utilities), 'there is little empirical evidence 
for ascribing wide sco~ ~o them. Indivisibilities, more• 
over, will sink in importance with the increase of the 
siZe of the firm; they are not "without lixclt.•i . 

\Vicksteed's remaining observations on economies of 
scale are of variable merit. His sharp criticism of his­
torical curves of the cost of production ·deserves com­
mendation (pp. 536-37).· \Ve may accept also his stric­
tures on the use of the "particular expense~' curve of . 
costs {pp. 538 ff.). Contrariwise, he fails to note the im­
portance for the theory of competition of whether de­
creasing costs accrue to the firm or to the industry-and 
he says this is in fact a matter of indifference (pp. 529-
30)! Finally, \Vicksteed emphasizes the limitations of 
partial equilibrium analysis (pp. 518, 545), and yet in­
consistently applies his theory of economies of large scale 
production to major world crops {pp. 533-34) . . . . -v 

. The Theory of Dist;ibutiotr . 
\Vicksteed secures an important position in the history 

of economic thought primarily through his contributions '...­
to the theory of distribution. He gave the first impetus 
to the study-and to much of the correct solution~£ 
the basic problem, the general marginal productivity .. 
theory. His chief work on this subject is the Co-ordinal-ion 
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of ihe Laws of Distribution (1894), which gave rise-to a 
controversy so extensive and important as to deserve a 
separate chapter in the present study.1 

In the present chapter, therefore, only such portions of 
·the general marginal productivity theory will be antici­
pated as are necessary for the coherent treatment of the 
analyses of more detailed distribution problems. The 
chief topics to be discussed here are \Vicksteed's criticism 
of the classification of factors of production by the classi­
cal economists, and his theory of capital and interest. 

The Class;ficat~ of Productive Factors 

The tripartite division of productive factors into land, 
labor, and capital is categorically rejected. In the light 
of his general theory of cost and substitution this attitude 
is alm!Jst necessary, certainly not astonishing. If in­
numerable varieties of land are substituted for producible 
resources, and if "land" can be ~sed for numerous pur­
poses, all analytical distinctions between it and other re­
sources disappear. This is the gist of \Vicksteed's argu­
ment (pp. 365-67; also pp. 290, 535, 540, 687). 

The general argument, which is of course valid as he 
applies it, is supplemented by several less important con­
siderations. The ill-guided attempt to differentiate land 
on historical grounds is refuted: "\Vhat we mean by land 
in practical life is SO!fiething which admittedly consists 
very largely of th(J accumulated result of human ef­
fort .•• " (p. 365}.1 A second basis for criticism of the 
received theory is that it is "in flagrant and irreconcilable 
contradiction with the usages of language" (p. 366; also 

• lnfr~, Chap. XII. Most of the argument of the C(J-Ordi!Wlion was later 
restated in non-mathematical terms as the chapter on rent in the Comrno• 
sense (Bk. II, Chap. vi). 

t In the case of urbal\ land, the capital has been expended "not upon the 
site itseH but upon the surrounding areas." Cf. also pp. 573-74. ,..,. 
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pp. 573-74). This point is too familiar to detain us. The 
third ground, the uselessness of the distinction even if 
it is true, is of more interest. Wicksteed's stand is that 
even an empirically valid classification would be of no 
advantage, since "it would throw no· light on the laws 
of the market" (p. 366). This is a half-truth. It must be 
admitted that the Ricardian theory cast more shadow 
than light on theoretical price relationships, but if land 
were (relatively) fixed in supply,1 as was assumed, the 
social implications of this fixity would be more than im­
portant enough to justify the classification .. In Ricardo's 
England this was probably a legitimate assumption, and 
its implication for social policy was so strong, the writer 
submits, that its formal weakness (in a science then full 
of formal errors) was not important enough to justify 
its abandonment. 

Two further aspects of Wicksteed's discussion of land 
remain to be noted. He attempts a mistaken refutation 
of the notion that because rent is not paid on marginal 
land, therefore it does not enter into the cost of produc~ 
tion.1 Wicksteed says: 

The argument, such as it is, would of course apply just as 
much to labour, raw material, or capital, as to land.· For 
some wheat less has been paid in wages than for other wheat 
of the same quality; it would follow that if cost of produc­
tion determines exchange value, wages are not part of the _ 
cost of production (p. 541). · 

/i. 

This argument carries no conviction that rent is a cost, 
because it ignores the central thesis of the Ricardian 
theory, the fixity of the supply of land. 

1 Wicksteed denies the truth of this assumption (p. 533). 
1 The identical argument was previously raised by Herbert M. Thompson 

in his very able but neglected work, The Theory of Wages (London, 1892), 
but Thompson properly restricted the argument to a proof that rent enters 
the price, not the cost, of the commodity produced. · l . 
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The final excellence in Wicksteed's treatment is his 
penetrating criticism of the "residual" concept .of rent. 
The practice of labeling as "rent" any economic quantity 
which is left under a curve once a rectangle has been in· 
scribed, has been truly unfortunate (pp. 568-70). And 
if one residual is formally correct, there is no justification 
for the practice of defining two or more distributive shares 
as each in tum a residual (pp. 571-72). 

Labor 

The chapter on earnings of labor is of little theoretical 
interest, although it contains many judicious observa· 
tions of fact (Bk. I, Chap. viii). Labor services are in 
general rewarded according to their marginal significance, 
exactly as with Qther productive resources (thus, p. 323). 
The limitations on this theory due to the restricted rna. 
bility of laborers under a system of division of labor have 
already been discussed above. 

'·certain miscellaneous topics nevertheless deserve at 
least passing mention. There is considerable emphasis . 
upon the perishability of labor in contrast with other 

· resources: "the 'power of renc;lering services flows tQ 
waste as fast as it accrues unless it is directly applied, or 
embodied in material commodities" (p. 320; also pp. 320-
22). This is largely true, but Wicksteed errs in holding · 
that this peculiarity of labor renders it similar only to 
"the most swiftly and irrevocably perishable commod· 
ities." Any resource is to some extent wasted if it is not 
employed, and all durable resources are really identical 
with labor in 'this respect. The land that yields no crop 
this year is not fundamentally different from the laborer 
who does not work this month. It is suggested that the 
qualities of managerial ability are so diverse and so diffi· 
cult to measure that there is an unusmilly large specu· 
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lative element in their reward (pp. 328-29). No attempt 
is made to introduce profits into the analysis, however; 
the manager's reward is fixed by the same "underlying 
princi pies." 

The Theory of Capita}, 
Wicksteed's theory of capital is of very uneven quality,:~ 

It, more than any other section in his theoretical struc­
ture, has .lost rigor without gaining comprehensiveness 
or lucidity in the process of popularization. There is a 
noticeable failure to' appraise the importance of the ele­
ments of his theory: fundameij.tal aspects are skim~ed 
over, and minor points are belabored· until the reader 
cnes for deliverance. The~ are criticisms of presentation 
rather than content, but their weight is none the less 
great. • • • 

A general feature in Wicksteed's exposition may, in 
contrast, be strongly commended. He presents one of 
the earliest and clearest proofs that all contracts of hi;e 
are fundamentally identical with loan contracts. The 
lender who secures $5.00 each year for the use of $100 
may renew the loan at the end of each year. In that case 
it is irrelevant whether the transaction is called a loan 
at interest or the hire per year oi the commodity in 
which the money is invested. Since goods are exactly 
comparable with money, and as a rule the loan is ex­
pended on goods, it is clear that any contract of hire can 
be translated into terms of a contract of loan (pp. 275-, 
76, 310-14).1 Since all hire or lending is in essence the 
fractional sale of the comm6dity in question, it can be 
only a matter of convenience which form the contract 

1 The argument is, however, inaccurate in two respects: indestructibility 
is the fundamental characteristic of the loan good; and, as a corollary of •. 
this, the rental rates in hire contracts must always be greater ~han the rate 
of interest in otherwise identical loan contracts. 
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takes. And since rent is only a particular form of hire, it 
is also basically identical with interest (pp. 311-12).-

We may tum now to the theory of capital and interest. 
The important topics- are the accumulation of capital, 
consumption loans, ar;td production loans. 

Savings and the rate of interest.-The theory of saving 
is essentially unoriginal. The term "saving" is extended 
to include investment, as the following summary state­
ment indicates: ..... saving seems to consist in (1) in­
creasing our stock of relatively ~rmanent or slowly 
maturing commodities by the application of resources 
and efforts which might have been applied to the increase 
of our stock of relatively perishable or quickly maturing 
ones, and (2) deflecting en~rgies and resources to rela­
tively indirect means of securing our ends (by embodying 
:them in tools and apparatus) from relatively direct means 
of securing them (by employing the tools and apparatus 
we already have)" (p. 283). As the quotation indicates, 
Wicksteed does not distinguish a flow of services from the 
source ·of services; he speaks of capital goods as both 
durable sources of services .and the services themselves in 
any given period of time. The rate of accumulation of 
capital is determined chiefly by "the providence or im­
providence of the members of a community, together 
with the amount and the distribution [ownership] of its. 
resources" (p. 307). 

Wicksteed is also conventional in his concept of saving, 
, · the exchange of present for future wealth, i.e., the de­

ferring of consumption; His entire analysis runs in terms 
of saving now and consuming later; he speaks of the 
postponement, not of the abstinence, involved in saving 
(pp. 27~80, .283, 293-99, etc.).1 This misconception of 

1 Thus he speaks (p. 279) of ''the market between wealth in the present 
and wealth in the future." · 
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the saving process is probably due to Jevons, whose in­
fluence on Wicksteed was great. 

A final element in this part of Wicksteed's theory may 
be criticized briefly. The supply of capital-or advances 
-is set up as a coordinate factor in the determination 
of the interest rate {p. 292), and, indeed, at times it is 
difficult to avoid the implication that the supply condi­
tions exercise the dominant influence on the interest 
rate. 1 Wicksteed is too vague to be successfully convicted 
of ignoring the difference between the flow of savings and 
the stock of capital, but he is certainly open to criticism 
for his failure to recognize that the el~sticity of demand \ .. 
i:a relatively high for capital under a given technology and 
the elasticity of the real supply is very low, and that 
technological advances are very influential in shifting the 
demand curve for capital. It may also be noted that there 
is an inconsistency in asserting both the importance of 
accumulation and the fact that it is an act of postpone­
ment. Single acts of postponement will have only a minor 
effect on the supply of capital; if saving is to influence 
greatly the long-run interest rate by creating a substan­
tial stock of capital, it must involve true "absti­
nence." 

Consumption loans.-Qne of the best discussions in 
economic literature of the origin and rationale of con­
sumption loans is that presented by Wicksteed (pp. 268-
80). The general situation in which consumption loans 
appear is succinctly stated: "It may be a matter of vital 
importance [to a person] to bring the rate at which his 
command of commodities accrues into some kind of cor­
respondence with the irregular way in which the neces-

1 Cf. esp. pp. 309-10. Thus (p. 310), "it is well to observe that with in­
creasing intelligence, integrity, and providence [all supply factors) we have no 
means of fixing on any definite limit above zero to the fall of interest." 
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sity for providing for his wants asserts itself" (p. 2_68). 
The problem of equalizing income and expenditure 
streams may be illustrated. by the case of expensive, dur· 
able articles of consumption. Clothing, furniture, and 
houses are cited as typical expenditure items which re· 
quire unusually large expenditures at the time of ac­
quisition (pp. 268 ff.). Sometimes the discrepancy be· 
tween income and expenditure streams may be removed 
by the use of hire (pp. 108-9), but where ownership is 
desired (or often, as with personal clothing, is impera· 
tive), consumption loans must' be used. 

If the demand schedule for consumption loans is more 
readily visualized,1 nevertheless the supply schedule of 
such loans is "equally conceivable" (p. 269). The indi· 
vidual who possesses $1000but has no prospect of earn­
ings in the future will be glad ~o exchange his capital 
sum for an income of some given duration. If necessary, 
indeed, he might accept less than an equivalent income 

'in exchange (i.e., a negative rate of interest), since it 
would be expensive to store many of the things required 
in the future, and many articles (e.g., perishable foods) 
would be completely excluded. 

There are, then, at any given time, some people who 
value present goods relatively highly and others who 
value future services more highly, the future being some 
fairly definite date or period-a sufficient condition for 
exchange to take place. It would be better to restate this 
exchange of goods in terms of service streams: some 
people prefer shorter (and larger) service streams; others 
desire longer (and smaller) service streams. Wicksteed 
is very ambiguous concerning the probable rate of in­
te;est. In the section on interest, he consistently implies 
that ,a small premium (i.e., a positive intere~t rate) will 

I The presence of the prodigal is also poted (p. 286). . . ., 
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emerge (pp. 270-76, 280).1 Yet no explicit reason is given 
for this conclusion, other than the intimation that almost 
all people prefer present goods to future goods. This 
assumption, which is Bohm-Bawerk's "second" ground, 
is hardly in keeping with Wicksteed's earlier and very 
convincing assertion: 

Ordinary prudence estimates the significance of a unit [of a 
commodity] in the future just as high as that of a unit in 
the present. . . . In a word, the fact of remoteness or prox~ 
imity should not, and within limits does not, in itself affect 
our estimate of the significance of things that are really of 
even and continuous importance to us (p. 113; also pp. 295-
99). 

Applied to -a stationary economy, 2 this argument could 
hardly lead to other than a zero interest rate on con­
sumption loans, or a rate fluctuating on both sides of 
zero. . . 

Production loans and the rate of interest.-The analysis 
in the Commonsense of production loans is definitely in~.' 
ferior to the theory in Wicks teed's earlier essay, "J evons' s 
Theory of Political Economy." The discussion is so greatly 
simplified that there is little possibility of either original­
ity or error. The productiveness of capital, for example, 
is described briefly and illustrated by such painfully 
familiar and completely misleading cases as the fisher­
man's net (pp. 281-85). The productiveness of capital 
goods is subject to the usual limitation: "Successive in­
crements of tools and appliances, after a certain point, 
while they still increase the effiCiency and economy of 
efforts and resources, will do so at a decreasing rate" 
(p. 284). In measuring the net productivity of a capital 

1 " ••• under existing conditions there is a premium on· presen; ~ 
against future wealth." This observation, based on the market, is a ncnt 
sequit"'· Cf., infra, p. 102, n. 2. 

1 Of which Wicksteed is ceRa.inly speaking; cf. pp. 280, 281. 
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instrument it is necessary to deduct the charges nece~ary 
for maintenance and replacement of the instrument 
{p. 289). If adequate allowance is made, the machine 
becomes truly "immortal" in an economic sense. Its 
perpetual future income, whose gross total is of course 
infinite, will nevertheless be a definite sum, due to the 
element of discount.1 

The industrial demand for capital is then easily de­
duced. The business man will borrow until the return 
on the last increment of capital is just enough to pay the 
current interest charge on that increment of capital.' If 
this industrial demand is added to that for consumption· 
loans, the total demand schedule of the economy for 
capital is secured (pp. 285-87). There is no discussion of 
the relative importance of these components of the total 
demand or of their relative elasticities. Competition will 
serve to bring the marginal significance of capital (i.e., 
the interest rate) to equality in all possible fields of use 
(p. 288). 

1 Wicksteed places another limit on the value of perpetual future in­
comes: the inability of individuals to forecast, and, indeed to appreciate, 
the remote future (pp. 284-85, 298-99). 

I The 'discussion is very loose; Wicksteed illustrates this marginal pro­
ductivity theory with increments of £10,000. 



Chapter IV 

ALFRED MARSHALL. 

J\LFRED MARSHALL ranks so high among the 
rl. greatest figures in Anglo-Saxon economics that it 
is still almost presumptuous to praise his accomplish­
ments, and indeed there is little need for doing so.1 Per­
haps, however, there is now some danger that his con­
tributions may be underrated, for in the full half-century 
which has elapsed since the Principles first appeared (and 
it was never revised on fundamentals), economic theory 
has gained much in rigor, in structural consolidation, and 
in symmetry. A true appreciation is best secured by com­
paring the Principles with the standard works on political 
economy current in 1890. Marshall was almost incom-

1 parably superior to his immediate predecessors and his 
early contemporaries in the profundity and originality of 

I his thought, in his consistency, and in the breadth of his ... 
VlSlOn. 

The present chapter assumes Marshall's pre-eminence 
to be unquestioned. Here the chief purpose will be that 
of criticism, and only secondarily will the general theory 
of production and distribution be summarized. This 
treatment: seems justified by the wide familiarity with 
his work. No attempt will be made to discuss the nu­
merous commentaries. On the other hand, there is no 
need to reproduce Parsons' path-breaking analysis of 

1 Cf. J. M. Keynes' classic memoir, "Alfred Marshall," reprinted in 
Essays in Biography (New York, 1933), pp. 15o-266, as well as in Me­
morials of Alfred MarskaU (London, 1925), pp. 1-65. 
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Marshall's philosophical preconceptions and theh: in­
fluence on his doctrines; 1 nor to do more than refer to 
Robbins' acute criticisms of the concept of th~ repre­
sentative firm.1 

Before turning to an examination of Marshall's theory 
of production and distri_bution, however, something of 
an explanation is in order. In his case it is not simple to 
apply __the- frame of reference which is appropriate . to 

,every oth~r-econornist treated in the present survey. It 
may be well to discuss briefly two important character­
istiC; of. Marshall's work which, from the present view­
point,· serve to dim4lish his contribution to theoretical 
economics . .( . 

A first generalization is that Marshall was~ ~once111~, 
with historical econorni<;_developments that he had re~~-t~J 
tively small patiem;e with the !h~oretical economics Df a 
stationary state. Almost every important subj~ct in the 
Pri11t;iJ?les receives its exposition in terms of iyol~tionary · 
chan gel .Diminishing· return is considered primarily in 
Coiiilecfton with the growth of population relative to 
land; and the theory of productive organization is well- · 
nigh exclusively historical. External economies and his 
theoiy of long-run distribution equilibrium may be d.ted 
as further examples. No one can question the importance 
of historical studies; p.or is it easy to dent that Marshall's 
treatment of difficult historical problems is masterful­
vastly superior to the "analysis" of the typical economic 
historian. But the question of expediency is basic. \Vas 
it expedient to attempt to achieve (as Marshall did) a 
high degree of realism, ~thout first establishing the very 

., Talcott Parsons, "Wants and Activities in Marshall," Quarterly Jourrwl 
of Economics, XLVI (1931-32), 101-40; "Economics and Sociology: Mar­
shall in Relation to the Thought of His Time," ibid., 316-47. 

t L. Robbins, "The Representative Firm," Economic Jourrwl, XXXVIII 
(1928), 387-404.. . . 

' .. 
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much simpler theory of stationary economics?' And ~s 
it expedient to mix inextricably hJstoricaf and stationary 
analysis in a work which was path-breaking, especially 
in the latter field? The writer1s-c6nvincedthat both 

·questions should be answered in the negative. 
The other important characteristic, ftom our view­

point, ~s Marshall's veneration 'for'the classical. ~~ono­
pti~t.§.. He was probably the most loyal of all the great 
economists. One side of this attitude is shown in his ex­
tremely generous interpretations of the statements o£ his 
predecessors. It is not necessary to debate here-the .. de­
sirability of such an attitude/but in his case there ap..: 
peared a corollary which is c~rtainly questionable: he had 
a pronounced tendency so tO' -phrase his own ~octrines 
as to minimize thecharrge-ffoijl-the-dassfcal tradition. 
This placed a heary burdell on his.treatise; his unsatis­
factory treatment of dimi~shing fetums, ... the writer 
submits, is ·due largely to this desire for continuity of 
tradition. And in terminology, 1 capital theory'; and the 
marginal productivity theory, the effects are again. notice-
able and regrettable. 2 -

The Theory of Production , 

; •THE NATURE OF COSl'S . ,, . 
Two general types of costs, it is well known, are recog­

nized in the Principles. The first and more fundamental· 
type is "~al" g>_sts.-the psychological costs which must 

1 Only Marshall would say, "All the distinctions in which the word Pro­
ductive is used are very thin and have a certain air of unreality. It woul& 
hardly be worth while to introduce them now: but they have a .long history; 
and it is probably better that they shauld dwindle gradually out of use, 
rather than be suddenly discarded" (Principles of Economics, p. 67 n.) •. 

1 The present discussion is based primarily on the eighth edition of the 
Principles (London, 1920), to which all references are made unless otherwise .. 
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be compensated if a given productive service is to be 
available: 1 -

While demand is based on· the desire to obtain commodi­
ties, supply depends mainly_ Qn the overcoming of the un­
willingness toundergo"dlsCommOdities." These fall generally 
under two heads:-labour;--ana the sacrifice involved in 
putting off consumption ••• (p. 140).1 

• • • the price required to call forth the exertion necessary 
for producing any given amount of a commodity, may be 
called.the supply price for that amount .•. (p. 142). 

Thl! detailed analysis of these psychological costs may 
better 1:re deferred to the section on Marshall's distribu­
tion theory, since "real" costs receive only verbal atten-

/ . 
tion in his theory of production. 

The rel<U,.ionship between ~al and mqgey costs may be 
indicated briefly .. Marshall defines money costs as the 
payments necessary to secure the painful exertions of 'Y 
laboring and waiting (pp. 142, 339, 362). The corre­
spondence between the two costs "is never to be assumed 
lightly"; however, "If the purchasing power of money, 
in terms of effort has remained about constant, and if 
the rate of remuneration for waiting has remained about 
constant, then the money measure of costs corresponds to 
the real costs ..• " (p. 350). 

The proof that real costs and money costs are propor-. . . 

noted. It was impossible to attempt even a rough collation of editions, al­
though certain significant changes from the first edition were traced through 
subsequent revisions. I am indebted to The Macmillan Company for per­
mission to quote from this work. 

1 The most frequently quoted sentence is doubtless the following: "The 
exertions of all the different kinds of labour that are directly or indirectly 
tnv9lved in making it; together with the abstinerices or rather the waitings 
required for saving the capital used in making it: all these efforts and sacri­
fices together will be called the real cost of production of th~ commodity" 
(pp. 338---39). • ' • - . 

• Land is excluded, except in certain special cases, since its supply of 
services available for production is assumed to be fixed. Cf., infra, p. 89. 
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tional requires much more than the constancy of money 
income in terms of effort. It requires that the money ? 
costs (and prices) of all commodities be proportional to. 
their marginal disutilities of labor, and also the condition 
of equal earnings in alternative occupations at the mar­
gin. This necessarily implies that each laborer is mi the , 
margin· of transferenre between all occupations at the 
same wage or that, among other thing~, all laborers have 
identical disutility functions. ·Otherwise it is impo5sible 
to infer, from the equality of wage costs (to ta~e only 
one element of cost) of two commodities, that each repre­
sents the same amount of disutility of labor . 

. .Marshall d~s @t CQDsider this problem, which arises 
primarily out of division of labor; rather he considers at • 
some length the difficulties in securing~ correspondence 
between "net advantages'.' and earnings of the various 
occupations.1 One could find little to criticize in his 
classic pre!J!ntation of the difficulties in securing such a 
correspo..,ndence; it manifests his usual sound judgment, 
interpretive power, and great factual knowledge. His 
conclusion on this point is also acceptable: "Since human 
beings grow up slowly and are slowly worn out, and par­
ents in choosing an occupation for their children must 
as a rule look forward a whole generation, changes in 
demand take a longer time to work out their full effects 
on supply in the case of human agents than of most kinds 
of material appliances for production; and a specially 
long period is required in the case of labour to give full 
play to the economic forces which tend to bring about !v 
normal adjustment between demand and supply" (P-. 
661). But surely the next sentence is a non sequitur: 

1 Bk. VI, Chaps. iii, iv, v. Net advantages are defined as "the true re­
ward which an occupation offers to labour," calculated by "deducting the 
money value o( all its disadvantages (rom that of all its advantages" 
(p. 73). 
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"Thus on the whole the money cost of any kind of labour 
to the employer corresponds in the long run fairly well 

. to the real cost of producing that. labour". (p: 661). 
Marshall has stated a necessary, but by no means a suffi­
cient, condition for the validity o( a re.al cost theory. 

. The doctrine of alternatiye or opportunity cost is not 
I explicitly mentioned by Marshall. ··The idea of competi­

tion of .various uses for given resources is, of course, fun­
dairtental to his t(eatise and it rna}" well be described as 
the uncJ..erlying theme of the entire discussion in Book V.1 

lo 

""' SUBSTITUTION AND 1}I~INISHING RETURN 

The general theory of substitution had best be deferred 
to Chapter XII on the marginal productivity theory. 
Marshall's statement of th~ theory of substitution is well 
known: Under the pressure of competition and t,he desire f 

to maximize. profits, the entrepreneur. will substitute'! 
cheaper for more expensive resources (when; cheapness, 
and expensiveness are measured in terms of product I 
divided by cost). 

The treatment of the theory of diminishing return is, 
~·- - - ~ 

on the other hand, one of the most disappointing parts of 
the' Principles. Marshall's di;cussion portrays, first of 
all, the usual careless confusion of incremental af!d pro­
portional diminishing returns. The doctrine is mentioned 
most often in ·Book IV, Chapter Ill, on the return to 
land .. The law of diminishing return, in its "final state­
ment,~ reads: "ther application of increased capital and 

~•fabour to land will add a less than proportionate amount, 
.to the produce raised"· (p. 153): This inappropriate 
definition is rep~ated many times. 2 On the other hand, 

1 The theorem of equalization of returns is applied specifically to labor 
(pp. 511-14, 547 ff.), to land (p. 418), and to capital (p. 591). 
· • Thus, pp. 150, 151 (twice), 153 (thrice), 440, 651, etc. The grounds · 
for preferring the incremental form are discussed in the next chapter. 
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the law is frequently defined in its appropriate, incre­
mentaljorm, as in the sentence immediately following the 
last quoted sentence (p; 153).1 , 

""'The second defect ~n the exposition is his failure to 1i 
I grasp the relationship between. the law of substitution., 
f and that of diminishing retutll. The former, it-is seeri, is 

"linked up" with the la.~ter (p. 3S6),'but in fa:cl diminish- v 

ing return is only an..aspect of substitution. DimtJusliing 
return aris~s out of the fact that reSO~~Irce A is not a per­
fect substitute for /3, and that A becomes an incre;:1.singly 
less efficient substitute as the ratio of A to B increases: 

Closely ~elated to the~econd criticism,.the.third.point 
is .1\1arshall'~ tertdericy to restrict the law of di,minishing '' 
return to agriculture, a!ld. there to view it primarily as 
an historical law.2 In speaking of the law in other 
branches .of industry, he speaks of the "excessive applica­
tion of resources or"<lf,energies in any given direction'r 
{p. 356; also 'pp. 169, 170, 407-9, 537). Scarcely ever 
does ii~ refer to diminishing return to a factor, except 
when applied to land, without using some modifier-"in­
appropriately," "too mtrCh," or tqe like. Mirshall doubt7 
less knew of the generality of the law of diminishing "-ie>= 
tum, witness his comment ·regardi~g the hypotheticaf 
meteoric stones in his discussion of rent: "But the more 
intensively they were applied, the less net return wAU.ld 
be reaped from each additional service forced from them; 
thus illus.trating the law that the intensive :working, not 
only of land, but of every pther appUance of production 
is likely to yield a diminishing return if press;d far .. 
enough" (p. 416; also pp. 16&-!69). · 1\s is too often the 
case, Marshall perceives the correct answer, but states 

1 Also pp. 149, 157, 166 (twice), 168, 170, 680,,etc. Both defiu"itiods will 
also be found in the earlier Economics of Industry (2d ed., London, 1881), 

. pp. 22 and note, 83 n. 
1 Cf. also, infra, p. 87. 



68 PRODUCTION AND DISTRIBUTION THEORIES 

it in a form and place calculated to conceal it from all but 
the already' informed reader. • . . -

With regard to the "law of increasing return," Marshall 
deserves even more severe criticism. The "law:• is stated 
as f9llows: "An increase of labour and capital leads gen­
erally to· ~mproved organization, which increases the 
efficiency of .the work of iab~?ur and capital" (p. 318). 
It is obvious that_ this "law'' is not at all parallel with 
that of diminishing return, for in the former c'ase all 
factors of production are increased, and in the latter case 
all resources but one are held constant. It is thoroughly 
misleading, then, to speak, as Mar!;lhall does, of "the 
straining of the . tendencies towards inc.reasing and 
diminishing return against one another" (p. 319, margin); 
the two are distinct generalizations. The one is an em­
pirical fact (if and when true), while the other is a logical 
prerequisite for the very existence of the problem pf 
~production. 

EXTERNAL ECONOMIES 

Of the many concepts which Marshall has contributed 
to 'economic analysis, none is in more urgent need of re­
examination than the celebrated distinction between ex­
ternal and internal economies. For it is the existence of 
external economies, and not, as Robertson has suggested, 1 

.·that of the representative firm, which permits reconcilia­
tion of competition and decreasing long-run average 
costs~ As the subsequent discussion will show, external 

·economies receive very inadequate analysis from Mar­
shall, despite the obvious importance of their role in his 
theory of production. . ; . 

l "Increasing Returns ap.d the Representative Firm," Economic Journal, 
XL (1930), 86. There is reason to believe, however, that Marshall would 
agree with Robertson. Compare Marshall's theory of entrepreneurship, 
infra, p. 78. 
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External economies are defined as those economies 
which are "dependent on the general development of the 
industry,'' in contrast with internal economies, which are · 
"dependent on the resources of the individual houses· of 
business engaged in it [the industry], on their organiza-

1 tion and the efficiency of their management" (p. 266). 
Internal economies are therefore those secured within · 
the firm {which Marshall fails to distinguish fron'ithe 
plant); all other "economies arising from an increase in 
the scale of production of any kind of goods" are clearly 
implied to be external economies. The latter category 
is therefore residual, ·~nd, as a consequence, the two 
groups must exhaust economies of large ·scale production 
as a whole, . 

The precise nature of external economies is most diffi­
cult to ascertain. Two general types are discussed in the 
Principles: 1 

(i) Economies in the use of specialized skill and machinery 
••• which depend on the aggregate volume of produ~­
tion of the kind in the neighborhood (p. 265). 

(ii) Others again, especially those eonnected with the growth 
of knowledge and the progress of the arts, depend chiefly 
on the aggregate volume of prod.uction in the whole civi-
lized world (p. 266).Z.. · -The first group, that arising from localization of .itt-

dustry, seems to form the chief part of external econ­
omies of an industry, at least for relatively short periods. 

I The discussions in Marshall's other work add nothing new. cr. Ele­
ments of the &onomics of Industry (3d ed., London, 1899), pp. 150, 179; 
Industry and Trade (2d ed., London,1921), pp.167, 187. 

1..These two categories are inconsistent: the former depends qn geographic 
specialization; the latter depends on "world" production. Neither of these 
categories is defined satisfactorily. Marshall does not consider the difference 
between increased localization, the industry remaining constant in size, and 
increased localization, the industry growing. Again, it is not clear whether 
the increase in world production refers to the industry alone, the industry 
relative to all other industries, or all industries as a whole. 
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Indeed, in re-defining external economies, Marshall Qlaces 
exclusive emphasis on localization: external economies of 

\
division of labor are "obtained by the concentration of 
, large numbers of small businesses of a similar kind in the 
;~arne locality .•. ". (p. 277; also p. 166). The advan­
itages of localiz~tion are summarized as follows: 

When an indu;try has thus chosen a locality for itself, it is 
_likely to stay there long: so great are the advantages which' 
people following the same skilled trade get from near neigh­
bourhood to one another. The mysteries. of the trade become 

. no mysteries; but are as it were in the air, and children learn 
many of them .upconsciously. ~~work is rightly appre­
ciated,. inventions and improvements in machinery, in 
processes and the general organization of the business have 
their merits ~omptly discussed; if one man starts a new 
idea, it is taken up by others and combined with suggestions 
of their own;.and thus it becomes the source of further new 
ideas. And presently subsidiary trades grow up in the neigh­
borhood, supplying it with implements and materials, organ­
_izing its traffic, and in many ways conducing to the economy 

.of its material {p. 271). 

In s~ort, the major external economies of localization 

/

are f~Oss-.Jertilization of i~as, the development of auxil- c 

iary and subsidiary industries, and the availability of 
skilled labor. · .., 1. 

But ·external .economies may rise from other ~urces 
as•well. The growth of knowledge and invention has 
already been cited. This general factor of "progress" 

' is re-emphasized in Marshall's third definition: external 
economies are "those dependent on the general develop­
ment of the industry" (p. 314).1 The central notion, it 
seems.. is "the growth of correlated branches of industry 
which mutually a~sist one another, perhaps being con-

. -
1 The broadest definition of all, however, says that external economies 

••result from the general progress of the industrial environment" (p. 4-U). 
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centrated in· the same localities, but anyhow availing· 
themselves of the modern facilities for communicatio.n 
offered by steam transport, by the.t~legraph and by t.he., ·, 
printing press" (p. 317; also p. 441). : · -~ 

Marshall's treatment of external economies has been.., 
widely accepted, and only in recent years· pas the concept 
begun to be examined critically.1 No exhaustive analysis·· 
can be made here of the many c6mplicated problems jn­
volved in rendering precise the concept of extern.al econ­
omies, but certa!n leading issues demand .considera-
tion. • . · 

At the outset it should be emphasiz~d.th3:t MaT~hall's 
external economies form an essentially historical cate= 
gory. The development of knowledge atld"invention, 
cl'OsS-fertilizatioh,t,~he emergence of subsitl.iary firms to 
exploit by-products and to supply equif)ment; the ac-­
cumulation of skilled labor, all are characterized by:: 
growth.• Indeed the notion of external economies ni~Y . . . . ' 

1 Perhaps the first reference of importance is D. H. MacGregor, Indust~ccl 
Combination (1906), reprinted in London School Series of Scarce Worp~ 
No. 1 (1935), pp. 20 tf. MacGregor's discussion is elaborative rather than 
critical. • 

·Professor F. H. Knight was apparently the first to question the. impOr­
tance of external economies. Cf. "Fallacies in the' Interpretation of Social 
Cost" (1924), reprinted in ThetEthics of CompetitioiJ (New. York, 1935), 
P' 229. L. Robbins raises the same criticism in "The Representative Finn," 
op. cit., p. 398. • • • •· " " 

Piero Sraffa opened a new series of criticisms in his article, "The Laws of 
Return Under Competitive Conditions," &onomic Journal, XXXVI 
(1926), 537 ff. From this source has stemmed an extensive English discus­
sion, primarily in the &onomic Journal between 1!127 and 1933. This re· 
cent discussio11 is too detailed and wide-ranging to permit consideration in 
the present study. · . I 

1 This factor is due primarily to imperfection of bowledge: and will not' 
be considered in the present discussion, which is restricted to perfec;J: com-
petition, in the rigorous theoretical sense. . , . · 

• Marshall's dictum that external and internal economies both increase 
with the expansion of the industry (pp. 318, 393) is suggestive o£ his own 
historical outlook on this question. Compare, also, the remark, "An indu~ 
try which yields a~ increasing return, is nearly 1ure to be growing, and 
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be a useful interpretive tool in economic history. 'For 
the purpose of modern theoretical analysis, howevei; the 

. question must be raised: Do external economies have any 
importance in a stationarieconomy? .. -

The central issue is: wha~ exteniahconomies are com­
patible with partial equilibrium (i.e., Marshall's) analy­
sis? The analysis of one industry by this method pre­
supposes that the cost 'and demand conditions of other 
industries remain fixed or are only negligibly influenced 
by· changes in the industry under consideration. This 
assumption throws out a portion of Marshall's external\ 
economies, for it is clearly illegitimate to assume the 
cost or demand conditions of other industries to remain 
unaffected by "the modern facilities for communication , 

~·.offered by steam transport, by the,.. telegraph and by 
· 'the printing press." 1 As Sraffa has pointed out, 2 par-I 
i. ti~tl equilibrium analysis is completely applicable only tor: 
' those economies external to the firm but internal to the j 
: ,.industry.3 Here, he says; "nothing or virtually nothing," 1 

·is to be found. 4 

. 'Two possible escapes from this apparent impasse sug-
. gest themselves. The first lies in the rejection, at this , 
point, of .partial equilibrium a11:alysis, resorting instead 

therefore to be acquiring new economies of production on a large scale" 
(p. 469 n). Marshall does not indicate whether the industry in question is 
growing absolutely, or in relation to other industries. 

I The definition of an industry is, of course, crucial. If an industry be 
defined as the group of firms producing a single homogeneous commodity; 

. industries producing related commodities certainly will be affected. If in­
dustries producing related commodities are lumped together, the difficulty is 
only postponed, for where do commodities cease to be related? And if econ­

'omies could be secured by joint production, why does thi,!! not come about? 
' I Op. cu., pp. 537 ff. .• . ' 
. •·There is, of course, the exceptional case where external economies are 

. shared by other industries which are not closely related (through substitu­
tion of products) with the industry in question. It seems impossible to 
ascertain the importa~ce of this exception. 

'Ibid .. o. s~ · ) 
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to general equilibrium analysis.1 This expedient is cer­
tainly appropriate to the treatment of many broad eco­
nomic probl~ms, although the notorious difficulties of 
application of the general equilibrium theory should 
undermine overly sanguine hopes of thus securing useful 
conclusions quickly or easily. This alternative may be 
passed over without further comment, since it involves 
essentially the abandonment of Marshall's technique of 
analysis. 

The second escape lies in restricting partial equilibrium" 
analysis to those economies which are external to the firm 
and internal to the industry, recognizing the restricted 
sco~ of economies of this type. While such economies, 
as Sraffa 'Says, do not appear to be important; some cases 
can be found if partial equilibrium is not too strictly de­
fined. Professor Vine~, who has offered a partial defense ~ 
of Marshall's theory, 2 offers the case of laborers (arid this 
might be true also of capitalists) who have a preference, 
rational or otherwise, for working in a large industry.3 

Granting the existence of such external economies, it· 
is important to note that several rather diverse types 
may be isolated and illustrated. \Vithout attempting an 
exhaustive classification or analysis, three types will be 
considered. 

One of the most important of the external economies 
comes from the purchase of materials or the sale of prod- "' 
ucts and by-products to subsidia~ firms which are opel"-

1 \Vhere, incidentally, external economies have never made an appear­
ance, probably because they need not be introduced explicitly into the · 
formal system of equations of general equilibrium. That is not to say, of\ 
course, that such econoqties cannot be introduced. 

I cr. "Cost Curves and Supply Curves,'' Zeitschrift fur Nationalokonomie, 
HI {1932), 38-39; "The Doctrine of Comparative Costs,'' Weltwirtschaft­
liches Archi11, XXXVI (1932), 396-98. Haberler follows Viner in his Theory 
of Intnnational Trade (English ed., London, 1936), pp . .20H. 

1 "Cost Curves," op.. cit., p. 39. . 
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ating subject to decreasing costs. 1 It is probably this 
typ~ that gave rise to Professor Knight's stricture:-

• . • the doctrine of "external economies" ..• surely rests 
upon a misconception. Economies may be "external" to a 
particular establishment or technical production unit, but 
they are not external to the industry if they affect its effi­
ciency .. The portion of the productive process carried on in 
a particular unit is an accidental consideration. External 
economies in one business unit are internal economies in 
some other, within the industry. Any branch or stage in 
the creation of a product which offers continuously a chance 
for technical economies with increase in the scale of opera­
tions must eventuate either in a monopoly or in leaving the 
tendency behind and establishing the normal relation of 
increasing cost with increasing size.2 

The cogency of this argument is not to be denied: firms 
)n a subsidiary "industry" 3 operating under decreasing 
costs will tend to be monopolized unless they expand to 
a region of increasing costs. It is still possible that the 
monopolistic subsidiary firms will have decreasing supply 

·prices, although decreasing costs are not sufficient to 
insure this.' There is a strong inducement, as perhaps 
the quotation from Professor Knight suggests, for firms 
to take over such monopolized subsidiary industries and 
appropriate· any monopoly profits, leading to "vertical 
integration." 5 This category, to conclude, really does 

1 Cf. Viner, "The Doctrine of Comparative Costs," op. cit.; also his 
Studies in the Theory of I.nternational Trade (New York, 1937), esp. pp. 481-
82. 

• The Ethics of Competition, op. cit., p. 229. 
• This raises again the difficulty, discussed by Sraffa, of what an industry 

may properly include in partial equilibrium analysis. If the subsidiary 
firms supply only the industry in question, however, it should be permissible 
to consider them as internal to the industry. . . 

'The elasticity of the demand curve may be such that prices are in­
creased by increases in demand, even if marginal costs are falling. 

'Marshall may have had this in mind whe.n he said, "In spite of the aid 
which subsidiary industries can give to small manufactures, where many 
in the same branch of trade are collected in one neighborhood, they are still 
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not require an analytical concept such as "external 
economies," since it turns on economies which are neces­
sarily internal to some production unit. 

A second type of external econbmy consists of those 
situations whete the production functions of various 
firms in ·an industry are technically related. Thus, a 
coal mine may find that the amount of water to be 
pumped from its shafts decreases as the number of mines 
operated in the neighborhood increases.1 In such a case ,_ 
economies external to one firm are ·not internal to any 
other firm. Nevertheless; this type of economy will 
usually be converted into an internal economy if the 
industry is monopolized, and may (or may not, depend­
ing in part on questions of technique) lead to combina­
tions, mergers, etc. 

We will note finally a third, rather amorphous, type of 
external economy which may be characterized as "in- ... 
stitutional." Professor Viner's example of laborers' pre£- • 
erence for a large industry illustrates this case very welL 
Such economies are in a certain sense inappropriable: the 
amount of them secured by one firm cannot be increased 
by vertical or horizontal integration, and accordingly 
they presumably have only a remote influence· on the 
size of the bargaining unit, other than through ·their 

. effect on the relativ~ prices of productive services. 
Although Marshall places considerable emphasis on the 

first type Qf external economy, he seems to reason pri-

placed under a great disadvantage by the growing variety and expensiveness 
of machinery" (p. 279). His subsequent argument does not follow the 
analysis in the text, but there does not 5eem to be any important reason 
(aside from cases where it is not feasible from a technological viewpoint) 
why subsidiary firms could not usually take over "bottle-neck" processes 
which require machinery beyond the reach of small firms. Cf. Economics of 
Industry (2d ed.), p. 53. · 

'The c;orresponding diseconomy is illustrated by the familiar situation 
where a common oil pool is being exploited by competing firms. 
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marily from the third type. I~ is difficult to understand 
otherwise why he virtually ignored the question of the 
relation of external economies to the size and riature of 
the bargaining unit. 'Marshall's concept of the "repre-

~
entative firm," which assumed rather· than analyzed 
he equilibrium of the firm, may well provide the ex-

( 
lanation for his neglect of this fundamental problem. 
It is difficult to pass final judgment on the theory of 

external economies. Marshall's chief purpose in creating 
the category; the writer submits, was to explain the great 
historical reduction jn production costs, which were asso-__. -
dated with increases of output, size of plant, and size of 
firm, and which to a large extent were nol._ accompanied 
by monopolization. As a tool in the explanation of eco=­
nOiinc hlstory,tne doctrine of ex~ernal economies (but 
in a different form than, proposed) seems to have con-

I siderable serviceability. As a device for the elucidation 
' of relative prices, it seems to have a very restricted scope. 

INTERNAL ECONOMIES 

· If Marshall's treatment of external economies be 
judged ambiguous, certainly the same criticism is appro-, 
priate to his treatment of internal economies. In the 
latter case . the difficulty is of another sort, however. 
Internal economies are emphasized so strongly that one. 
fi11ds difficulty in explaining the very existence of com­
petition.1 It will be well to consider first the nature of 
internal economies. 

Internal economies are "those dependent ori the re­
sources of the individual houses of business engaged in it 

l Marshall clearly sees the incompatibility between decreasing costs and 
competition (pp. 395, 549 n., 805, 808 n.). He erroneously accuses Cournot 
of overlooking this incompatibility (p. 450 n.). Cf. A. Cournot, The Mathe­
matical Principles of the Theory of Wealth (Bacon trans., New York, 1929), 
p.91. 
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[the industry], on their organization artd the efficiency"' 
of their management" {p. 266; also pp. 277, 314). All 
of Book IV, Chapter XI ("Production on a Large Scale") 
is devoted to the discussion of internal economies. We 
may distinguish several important types of such econ­
omies: 1 

i. Economy of materials, or the utilization of by-products, 
which is "rapidly losing importance" (p. 278).1 

ii. Economy of machinery: 
a. "In a large establishment there are often many ex­

·pensive machines each made specially for one small 
use," which a small manufacturer cannot afford to 
use (pp. 279-80). . 

b. Larger machines are more efficient (p. 282 n.). 
c. Small manufacturers are someti~es ignorant of the 

best types of machinery to use in their businesses 
(p. 280).• • 

d. Small manufacturers cannot undertake expensive 
experiments (pp. 280-81). . 

In certain stable industries, e.g., textiles, the economy of 
machinery has virtually disappeared, however (p. 281). 

iii. Economy in the purchase and sale of materials: · 
a. In addition to securing discounts for quantity pur­

chases, the large firm "pays low freights and saves on 
carriage in many ways, particularly if it has a rail­
way siding" (p. 282). · 

b. It is cheaper to sell in large quantities. It is implied 
that there is better advertising coverage and fuller 
information regarding the market {p. 282).4 

• a. also the summary, p. 315, and the more empirical and descriptive 
account in I rulustry and Trade, Bk. II. 

1 The utilization of by-products may be an external economy to a local­
ized industry (p. 279). This is one of the two points at which Marshall 
mentions any explicit relationship between external and internal econ­
omies. See the next 110te. In Irulustry and Trade, pp. 238 ff., more weight is 
placed on this economy. 

1 Trade journals are turning information on markets and methods into an 
external economy (pp. 284-85). 

• See previous note. One may mention also the economies of this type 
due to the varie_ty of output of a large firm (Industry and Trade, p. 216). 
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The economies of highly organized buying and selling 
are among the chief causes of the present tendency 
towards the fusion of many businesses in the same in­
dustry or trade into single huge aggregates (p. 282). 

iv. Economy of skill: 
a. Each man can be assigned to the task for which he is 

best fitted, and there acquire additional proficiency 
by repetition (p. 283).1 

b. High grade managerial ability can be concerned ex­
clusively with problems of policy, leaving routine 
details to subordinates (p. 284). 

v. Economy of finances. It is frequently urged that the 
larger (and older) firm secures credit on easier terms 
(pp. 285, 315). ' 

' . 
The question naturally comes to mind, and indeed 

Marshall explicitly raises it (p. 291): If the economies of 
large scale production are so important as this formidable 
list and his discussion imply, how do small concerns 
manage to exist at all? The primary answer seems to be 
the mortality of able business men and the likelihood that 
their descendants will be of inf€rior caliber. This doc­
trine, buttressed by biological analogies (pp. 305, 316), 
is advanced at several points (pp. 285-87, 299 ff., 
316-17): 2 

t This point is applicable only if the work is so specialized that a small 
firm could employ one man only part time at his most effective task. 

• In Industry and Trade this point is stated more circumspectly: "It is 
obvious that, under this tendency (of Increasing Return) a firm, which had 
once obtai!led the start of its rivals, would be in a position to undersell them 
progressively, provided its own vigour remained unimpaired, and it c:Ould 
obtain all the capital it needed. . . . It seems, therefore, that, if there 
were no other difficulty in the way of the unlimited expansion of a strong 
manufacturing business, each step that the firm took forwards in supplant­
ing its rivals, would enable it to produce profitably to itself at prices below 
those which they could reach. That is, each step would make the next step 
surer, longer and quicker: so that ere long it would have no rivals left, at all 
events in its own neighborhood. ·,.That condition must, of course, not be 
pmitted; because the expense of marketing heavy goods at a distance might 
overbear the economies of large seale pr<>.<luction. But for goods, of which 
the cost of transport is low, and wbiclt are under the law of .Increasing 
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After a while, the guidance of 'the business falls into the 
hands of people with less energy and less creative genius, if 
not with less active interest in its prosperity. If it is turned 
into a joint-stock company, it may retain the advantages 
of division of labour, of-specialized skill and machinery. . . . 
But it is likely to have lost so much of its elasticity and pro­
gressive force, that the advantages are no longer exclusively 
on its side in its competition with younger and smaller 
rivals (p. 316; alsop. 457). 

Incidental and alternative to the limitation of the size 
of firms due to

1
.entrepreneurial problem~ Marshall offers 

an explanation in terms of economies. Internal disecon­
omies play no explicit role in his thinking, 1 but a related 
nation is advanced: · 

The continued very rapid growth of [a] firm requires the 
presence of two conditions which are seldom combined in the 
same industry. There are many trades in which an individ..: 
ual producer could secure much increased "internal" econ­
omies by a great increase of his output; and there are many 
in which he eould ma:rket that output easily; yet there are 
few in which he could do both. And this is not an accidental, 
but almost a necessary result (p. 286). · 

Where marketing is easy, the commodity is standardized 
and well known. But most of the commodities of this 
Return, there might have seemed to be· ~othing to prevent the concentra­
tion in the hands of a single firm of the whole production of the world, el(­
cept in so far as it was closed by tariff barriers. The reason why this result . 
did not follow was simply that no firm ever had a sufficiently long life of 
unabated energy and power of initiative for the purpose. It is not possible 
to say how far this position is now changed by the expansion of joint stock 
companies with a potentially perpetual life: but every recent decade has 
contained some episodes which suggest that it may probably be greatly 
changed, either in substance, or in the methods by which new life is brought 
into old bodies" (ibid., pp. 315-16). Compare the less qualifiec,i statement 
in the Economics of Industry (2d ed.), pp. 141-42. I am indebted to The 
Macmillan Company for permission to quote from Industry and Trade • 
.. 1 It is significant that when Marshall devotes passing attention to the 

role of management in small and large firms, he speaks of the advantages of • 
small firms, not the limitations of large firms (p. 284). In I1fduslfY and 
Trade (pp. 323 ff.) the question of the "plasticity" of large firms is examined 

• in detail. 
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type are "raw produce, and nearly all the rest are_plain 
and common," artd their production can easily be re­
duced to a routine, so large and small firms are almost 
equally efficient. Where marketing difficulties are great, 
on the contrary, the firm may be operating in a region of 
sharply falling costs but output cannot be expanded 
rapidly {pp. 286-87; also pp. 453-58, 501).1 1 

The second limitation on the size of a firm is almost 
too vague to permit criticism. The argument consists 
essentially of two parts. It is held, first, that in many 
industries the ~conomies of large scale production become 
unimportant after a certain stage is reached. The other 
element of the argument is that marketing difficulties 
will inhibit firms from securing possible economies of 
large scale '·production. This must mean one of three 
things: 

i. The market is small. 
ii. The commodity is unknown and it requires time to 

familiarize consumers with it, or 
iii. Related to the preceding, the new and superior com-

modity must supplant older rivals.2 

The first possibility clearly fmplies monopoly. 3 The' 
second and third ~cases are difficult. to reconcile with 
competition, for consumer ignorance, which is surely 
ruled out by perfect competition, is obviously present. 

·These .latter cases, in fact, are leading types of what 
Chamberlin has called monopolistic competition. 4 

1 The implication is that marketing costs are not included in costs of 
production. 

s All three cases are suggested but not analyzed (p. 286). 
a The second case is also a monopoly of ~he actual market and a priori it 

should have a lead in monopolizing the potential market. The same is true 
. of the third case, to the extent that the new' commodity i.s really superior . 
. : 'The Theory of Monopolistic CompetitioiJ (Cambridge, 1936}, Chap. i 
et seq. Marshall speaks1 indeed, of the demand curve of the firm in its own 
·market (p. 456 n.). ' 
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Marshall finds that the major limitation to growth of 
the individual firms seems to be, however, the essential 
mortality of great entrepreneurial ability. It must be 
emphasized that such a limitation must be inoperative 
in a rigorously stationary economy, where by definition 
resources do not change. Here, as usual, Marshall's 
realistic, historical attitude finds no place for methodo­
logical refinements. 

As a loose description of historical process the theory 
of entrepreneurial mortality is unquestionably signifi­
cant. But the role such considerations play in limitations 
of firms is of very uncertain importance. If Marshall's 
di_scussion of economies is correct arid approximately 
complete, it would not require an extraordinarily high 
caliber of entrepreneurship to secure a monopoly, or at 
least a position of dominance, in almost any industry. 
In competitive, stationary economies, the c<;mcem of the! 
present study, Marshall clearly fails to provide the con- ' 
ditions of stable equilibrium. 

8 -Marshall's discussion of specific economies of large 
scale production, which was outlined above, suffers in 
three fundamental-respects. In the first place, Marshall 
is perpetuating the confusion of the firm, an· ecqnomic 
bargaining unit, with the plant, a technical production 
unit.1 The economies of macl~iricry, for instance-, are in 
part technical (e.g., ii, a) and in· part organizational 
(e.g., ii, c, d). The second defect is the high evaluation 
(in the absence of pertinent empirical data) of the im­
portance and scope of economies.· The tenor of the dis­
cussion clearly implies that additional economies are 
with~ut limit, albeit perhaps at a decreasing rate, as the 
scale of plant or firm is increased (cf. esp. p. 318).2 It i~ . 

1 There is one faint suggestion of such a distinction (p. 289). 
1 Marshall's earliest conclusion was extreme in this regard. In The Pure 

. . 



82 PRODUCTION AND DISTRIBUTION THEORIES 

not self-evident either a priori or empirically that this 
should be so. The last objection is closely related; dis­
economies are almost completely neglected. 

The various internal economies can be separated into 
three classes, each depending on one fundamental cir­
·cumstance. The first class arises out of the lndivisi~Uity 
of productiv~ res_ources Q! P.!:oces~ This group includes: 
i; ii, a, b, d; iii, a, b (in part, especially advertising); iv; and 
perhaps v.1 . Information on their quantitative impor­
tance is almost totally lacking. The· second class of 
economies arises 'OUt of the (unexplained) !i!?~!lce of 
ompetiti<?_~ in 2_t~~~p~rts of the eC<?f1_<?_Il)Y· The assump­

tion that smaller entrepreneurs are ignorant of processes 
and markets (ii, c: iii, b) is surely a gratuitous one, and 
one that would clearly be irrelevant in a competitive 
economy. The important instance in this second class is, 
however, quantity discounts. Why any firm in a com­
petitive ind~stry should offer quantity discounts when 
it can sell an unlimited quantity at the ruling price is not 
clear. ,, 

The last class of economies arises out of the factor of 
change.2 The important case is that of the ;d;-~tag;-o{ 

Theory of Domestic Values (1879; London School Reprint, No. 1, 1930), 
he asserted: "It may then be concluded that an increase in the total amount 
of a commodity manufactured can scarcely fail to occasion increased 
economies in production, whether the task of production is distributed 
among a large number of small capitalists, or is concentrated in the hands 
of a comparatively small number of large firms" (p. 10). The views ex­
pressed much later in Industry and Trade are more temperate: " .•• the 
influence of technical eoonomies on the expansion of the business unit tends 
to weaken after a certain size has been reached; partly because the special­
ization of plant, and the substitution of mechanical forces for that of the 
human hand, increase the standardization of products; especially in those 
engineering and other industries, which are ever changing most rapidly 

• under the impulse of technical progress" (p. 509). 
· I C£., supra, pp. 77 f. 

• These economies may in general be subsumed under the preceding two 
classes, but there is some advantage in emphasizing the aspect of change. 
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·rarge firms in the field of research and invention (ii, d). 
The case of the possible improvement of the credit of a 
growing firm, due perhaps to decrease in risks, is of a re­
lated character (v). The managerial problem (iv, b),· 
which might also disappear in a rigorously defined sta· 
tionary economy, may also be mentioned in this con­
nection. 

The Theory of Distribution 

The theory of distribution is accorded three different 
treatments in the Principles. The first approach is based 

{
on the assumption of fix~4~~C:~ ... c_ien~s of produ~tiQ..n! the 
se~ond is a ~~g!~~J?~od~cti_vjty_thef>!I· The two are 
obviously altematJx~. and it seems cleat that the fixed . 
coefficients approach is intended only as a first approxi­
mation. Consideration of the second theory;· based on 
marginal productivity, is deferred to Chapter XII. 'TlJ.ere 
remains an extensive discussion in Books V and VI along 
the classical iines, where land, labor, and capital are .the 
chief topics. This third and final approach is .. supple­
mentary, and not alternative, to Marshall's marginal 
productivity theory, but it is not difficult to treat it 
separately at this point. 1 

JOINT DEMAND_: FIRST APPROXIMATION TO THE THEORY. OF 

DISTRIBUTION 

The theory of joint demand is, as has been pointed 6ut, 
essentially a theory of distribution. The problem of dis­
tribution theory is in fact clearly present in Marshall's 
definition of joint demand: 

1 In addition to the classical trichotomf::of productive factors, Marshall 
makes many references to the "ultimate factors," labor and waiting (e.g., 
pp. 139, 171 n., 339, 523 and n., 541). Since ultimate factors do not play 
any important part in Marshall's theories, it is sufficient to refer to the j;Ub­

&equent discussion of Bohm-Bawerk's use of the "ultimate factor" ap.alysis. 
a., infra, Chap. VIII. . ' 
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The demand for each of several complementary things is 
derived from the services which they jointly render in the 
production of some ultimate product, as for instance a loaf 

• of bread, a cask of ale. In other words there is a joint 
demand for the services which any of these things render in 
helping to produce a thing which satisfies wants directly 
and for which there is therefore a direct demand: the direct 
demand for the finished product is in effect split up into 
many derived demands for the things used in producing it 
(p. 381; his italics). 

The solution of this problem in Book V, Chapter VI, is 
the subject of the present section (cf. also pp. 652-56). 

Marshall makes. several explicit assumptions in pre­
senting the first approximation to a theory of produc­
tion. It is assumed first that "the general conditions of 
demand" for the final commodity remain unchanged, 
and, secondly, that "there is no change in the general 
conditions of the other factors" (p. 382). The final and~ 
~as~ugu~tion is that the proportion in which the pro- 1 • 

ductive factors combine isfixed, i.e., the technical coeffi­
ients ~f.J?roduction are constants.1 The "Law of De­
'ved Demand" then follows: "The demand schedule for 
ny factor of production of a commodity can be derived 
om that for the commodity by subtracting from the 
emand price of each separate amount of the commodity 

t e sum of the supply prices fo~ corresponding amounts 
of the other factors" (p. 383). 

The theory of derived demand J.s illustrated by the 
famous example of knives, made up of handles and 
blades. The geometrical presentation is based on Fig­
ure V (pp. 383-84 n.). The quantities of knives, handles, 
and blades (all in a one-to-one relationship to each other) 

1 Cf. "Then a temporary check to the supply of plasterers' labour will 
cause a proportionate check to the amount of buiUing" (pp. 382-83); also, 
" ..• the unit of each of the factors remains unchanged whatever be the 
amount of the commodity produced" (p. 384 n.}. 
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are measured along OX; prices along 0 Y. Three funda­
mental curves are given by Marshall: 

y 

' Q 

c 
i 

0 

DD'-the demand curve for knives; 
SS'-the supply curve of knives; 
ss'-the supply curve of handles. 

8'· 
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The demand curve for handles is derived as follows: At 
any point M on OX, erect a perpendicular cutting ss' 
at q, SS' at Q, and DD' at P. Then the distance between 
SS' and ss' ( = qQ = pP) is the supply price of blades. 
If qQ is not· affected by ss', then at output OM, MP 
minus qQ ( =Mp) is the maximum price that will be paid 
for handles. The locus of such points is given by dd', 
the derived demand curve for handles. 

The absurdity to which this approach leads as a gen­
eral solution may best be brought out by deriving the 
demand for blades, following Marshall's method. The 
supply curve of blades is already given by subtracting 
the supply curve of handles (ss') from that of knives 
(SS'). The difference, qQ (=Mt), is represented by RR', 
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the supply curve of blades. The derived demand for 
blades at output OM is secured by subtracting from~ MP 
the supply price of handles, or Mq. The difference, 

·g_P ( = Mv) is the maximum amount that will be paid 
for OM blades. The locus of such points produces the 
derived demand curve for blades, rr'. This curve neces­
sarily has negative values for all points beyond the in~ 
tersection of the supply curve of handles (ss') and the 
demand curve for knives (DD'). 

The proposition that beyond a certain point one re­
source of a combination will be hired only at a negative 
price is surely misleading. But the region to the left of 
A is equally difficult to interpret. At output OM, for. 
instance, Mv would• be paid for a blade, or Mp for a 
handle, depending upon whether the price of handles or 
of blades is assumed to be fixed. Marshall cautions that 
"the ordinary demand and supply curves have no prac­
tical value except in the immediate neighborhood of the 
point of equilibrium," and "the same remark applies with 

·even greater force to the equation of derived demand" 
(p. 384 n.J. The writer would submit that the e9uation 

· of.' derived demand holds only at the point of equilib­
rium. 

The real question is, why does Marshall bother to in­
troduc~ the theory of derived demand? He clearly recog­
nizes (in the same chapter) the possibility of varying the 
proportions in which factors of production combine 
(pp. 386, 395). Similarly, in his discussion of. joint sup­
ply, Marshall assumes at one stage that two or more 
commodities are produced in fixed proportions (pp. 
388 ff.), although "there are very few cases" where the 
proportion is strictly fixed (p. 389).1 Thedevice of fixed 

1 When the proportions are variable, as Marshall says, "we can ascertain 
what part of the whole expense of the process of production would be saved, 
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coefficients of production. may be explicable on the 
ground of its simplicity. Marshall wrote with an eye to 
the general reader, and three-dimensional graphs or argu­
ments are not adapted to such a public.1 · Simplicity, 
however, is sometimes an expensive luxury. The Prin­
ciples would have been definitely improved by eliminat­
ing the chapter on joint demand. 

We tum now to the specific distributive shares. The 
theory of rent, which receives its last thoroughgoing de- _ 
fense from Marshall, will be considered first. Certain 
aspects of the theory of labor will then be noted briefly, 
and the theory of capital will conclude this section. 

The Re!tt of La1f1 
The classical theory of rent receives considerable re­

vision in Marshall's hands. 2 The external continuity of 
the doctrine is great, particularly in terminology, but so 
many qualifications are introduced that Marshall's doc­
trine is on the whole more classical in spirit than in con­
tent. 

A few remarks may be directed, at the outset,· to the 
problem of diminishing returns. As was pointed put 
previously, the definition of the law is very careless and 
is usually couched in terms of proportionate changes, 
which is clearly inappropriate. But it is of more interest 
by &O modifying these proportions as slightly to diminish the amount of one 
of the joint products without affecting the amounts of the others" (p. 390). 
Cf. also Industry and Trade, pp. 192 ff. 

1 We may note Marshall's approval of Edgeworth's criticisms of Wieser's 
theory of imputation, which is substantially identical with Marshall's 
above theory (p. 393 n.). ' 

1 Reference may be made to F. W. Ogilvie, "Marshall on Rent," Economic 
Journal,-XL (1930~4, who makes some suggestive criticisms but who 
seems more intent on criticizing than on understanding Marshall. On the 
other hand, the reply to Ogilvie by M. Tappan Hollond, "Marshall on 
Rent," ibid., XL (1930), 369-83, contains a useful, sympathetic statement 
of Marshall's position but errs somewhat on the side of loyalty to Marshall 
-and to the rent theory. ' 
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to note that Marshall defines diminishing returns prima­
rily with respect to the growth of population relative to 
land ("Note on the Law of Diminishing Return," pp. 
169-72). Diminishing returns in manufacturing, indeed, 
seems frequently to be attributable to the expenditure by 
the entrepreneur of "an inappropriately large amount of 
his resources on machinery". (p. 169). The case of land 
differs: 

When the <?lder economists spoke of the Law of Diminish­
ing Return they were looking at the problems of agriculture 
not only from the point of view of the individual cultivator 
but also from that of the nation as a whole. Now if the na­
tion as a whole finds its stock of planing machines or ploughs 
inappropriately largQ or inappropriately small, it can redis­
tribute its resources. It can obtain more of that in which 
it is deficient, while gradually lessening its stock of such 
things as are superabundant: but it cannot do that in regard 
to land: it can cultivate its land more intensively, but it 
cannot get any more. And for that reason the older econo­
mists rightly insisted that, from the social point of view, 
land is not on exactly the same footing as those implements 
of production which man can increase without limit (p. 170). 

~To Marshall the law of diminishing return in its primary 
sense is still an historical law of the relative growth of. 
different factors of production.1 

Land is but a form of capital to the individual; this is 
· an emphatic element of Marshall's theory (pp. 170, 430). 
The theorem, which is necessarily explicit or implicit in 
every classical economist's writings, is so obviously true 

1 Ogilvie, op. cit., pp. 5 ff., accuses Marshall of introducing historical 
elements into his graphs, and indeed there is some support for this charge 
(Principles, p. 158). Yet it should probably be attributed to somewhat 
careless terminology, for Marshall states elsewhere that "the return due to 
a dose of labour and capital is not here taken to include the value of the 
capital itself" (p. 172), which fairly meets Ogilvie's charge. 
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as to require no attention. 1 The problem relates to land 
and its return from the social viewpoint. '; 

Land does, not, from the s.ocial viewpoint, differ sig­
nificantly from other capital goods in a "new country." 
The argument is simply that, in new countri~s, land has 
a definite supply price: · · .· · 

People are generally unwilling to face the hardships and 
isolation of pioneer agriculture, unless they can look forward 
with some confidence to much higher earnings, measuredin 
terms of the necessaries of life, than they could get at home; 
. . . The land is peopled up to that margin at which it just 
yields gains adequate for this purpose, without leaving any 
surplus for rent, when no charge is made fpr the land (p. 430; 
also pp. 411-12). 

In this circumstance, rent (as the return to land) is a'co~t 
of production even from the social viewpoint. 2 .. 

In an "old country," to use a favorite phrase, the land 
is all settled, so costs of bringing it into use (construction 
costs) have disappeared from economic life. 3 The con.o 
ditions which make for an "old country" are not defined, 
but contemporary England seems to have been an ·ex­
ample (e.g., pp. 425, 663 n.). The essential differences of 
land from capital are summarized: 4 

... the fundamental attribute of land is its extens!Q.u. 
The right to use a piece of land givescommand over a cer­
tain space-a certain part of the earth's surface. The area 
of the earth is fixed: the geometric relations in which any 
particular part of it standS'to the other parts are fixed. Man 
has no control over them; they are ·wholly unaffected by 

1 It is suggested rather timidly at one point that land has a rising supply 
price to an individual {p. 169), but this must clearly be due to imperfections 
of competition, and it plays no part in Marshall's theory. 

1 The same theory applies to certain types of urban land {pp. 443-44). 
I Marshall ignores depreciation and maintenance costs in this connection. 
• Compare especially Bk. IV, Chap. iii; Bk. V, Chaps. ix, x. Natural 

fertility i~ no longer. one of the differences (pp. 146-47, 630). ' 
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demand; they have no cost of production, there is no supply 
· price at which they can be produced (p. 145; alsop. 629). 

It is from these "space-relations" and the "annuity of 
nature" that the theory of rent derives. its special char-
acter (p. 147). · 
9 Marshall's restatement of the Ricardian theory of 
rent is too well known to require detailed exposition here. 
Capital and labor will be applied to any piece of land 
out to a margin of cultivation,1 both intensive and ex­
tensive, at which tlie last dose of capital-and-labor pro­
duces an additional' product just sufficient to cover the 
cost of the dose. The marginal application measures the 
return to capital-and-labor; rent is a residual. Marshall's 
discussion is very ·detailed and exact, 2 but it is of little 
int~rest here • 

. 1 All that follows is, of course, equally applicable to any other physical 
matter used in production. 

J One exception perhaps deserves attention, since it illustrates so well the 
chief pitfall in partial equilibrium analysis. Marshall presents a graphic re­
statement of Ricardo's theory of the effect of an improvement on rent 
(Appendix L, esp. p. 835), and repeats a rather obvious fallacy in Ricardo's 
analysis. In the accompanying graph, OX measures units of capital-and-
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tabor, OY, product. AC is the curve of marginal productivity of capital­
and-labor before some improvement in technique, A'C' is the same curve 
after the improvement has taken place. If the demand is absolutely in­
elastic, and if the new marginal productivity curve is parallel to the old 

' 
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Two_ critical aspects of this theory deserve analysis. 
The first is the assumption tha( ~sjixe9.ll1 .. _<!1Jantitt 
in an old country: This fixity of supply is not necessarily 
~b5olute; the famous analogy to a meteoric shower of 
exceptionally hard stones is designed to emphasize that 
fixity could be associated with any productive agent, and 
is essentially relative to that of other resources (pp. 
415 ff.). 1 Land is, therefore, in an even more· famous 
analogy, V"but the leading species of a large genus•• 
(p. 421). Continuity is the es5entia\ aspect of economic 
life, and it is to be expected that cpmmercial rent con· 
tains only an element of true rent and, contrariwise, that 
other returns (e.g., wages) contain rent.1 Marshall's 
theory reduces to this: In an old country (which is de· 
fined as a country in which virtually all land is settled), 
the supply is relatively fixed and hence the return to land 

curve, rents will decline. That is, the same total product will be produced ' 
if "demand" is fixed, so only OD1 of capital-and-labor will be used, where 
ODCA is equal to OD' C' A 1• The new rent, H' C1 A 1, is obviously less than the 
old rent, HCA. If the new productivity curve is not parallel to the old 
curve, rents may increase, decrease, or remain the same. · . • 

All this is true, but Marshall continues, "the only change in the inter­
pretation of this diagram which is required by our making it refer to the 
whole country instead of a single farm" is to allow for varying transporta­
tion costs (p. 835). He must be assuming that "all other things remain 
equal," but this they cannot possibly do. Before the improvemeqt a unit of 
capital-and-labor received a return of DC, whether in agriculture or else­
where (if there previously was equilibrium); Ricardo never tired of saying 
there cannot be two rates of "profit." But after the improvement, capital­
and-labor receive, according to Marshall, D1 C1 per unit, while D1 D of 
capital-and-labor seeks employment elsewhere (presumably subject to 
diminishing returns). The return elsewhere will, therefore, fall below DC. 
This is then clearly a situation in disequilibrium, and there are two rates of 
"profit." 

1 Cournot's mineral springs were the vehicle for illustrating this point in 
the first ooition (pp. 484 ff.), although the meteoric stones were also present 
(pp. 664 n. et seq.). The continuity of form between rent and interest, as 
'.imiting concepts, is increasingly emphasized in the subsequent editions of 
the Principks. 

1 The extension ·of the theory to quasi-rents will be discussed in the next 
section. 

I 
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is determined primarily by its fixed supply and the sup­
plies of the other factors of production (cf. p. 156 n.). 
If this conclusion is restricted to a closed economy, it is 
open to only one, but that a fundamental, qualification: 
it is possible to add to the yield and value of given land 
by appropriate investments in the land, and this is all ' 
that can be done with any other productive resources. 
This qualification does not, of course, mean that "rents" 
will disappear. 

Marshall is indeep forced ultimately to virtually this 
conclusion. Having.conceded that fertility may be aug­
mented or diminished, he includes the cost of "improve­
ments" in the expenses of production. 1 The rent theory 
applies only to the allegedly fixed space relationships and 
annuities of nature, which are in point of fact, of course, 
also alterable by investment.2 

The final problem concerns the relation of rent to price 
/when the supply of all factors is given, i.e., in a stationary 
economy. Marshall does not discuss this problem ex­
plicitly, but he does consider the alternative uses of land, 
which is essentially the same thing. The general similar­
Ity is recognized: "Each crop strives against others for _ 
the possession of the land; and if any one crop shows -
signs of being more remunerative than before relatively 

t "On the other hand those chemical or mechanical properties of the soil, 
on which its fertility largely depends, can be modified, and in extreme ~s 
entirely changed by man's action. But a tax on the income derived from 
improvements which, though capable of general application are yet slowly 
made and slowly exhausted, would not appreciably affect the supply of 
them during a short period, nor therefore the supply of produce due to them. 
It would consequently fall in the main on the owner; a leaseholder being 
regarded for the time as owner, subject to a mortgage. In a long, period, 
however, it would diminish the supply of them, would raise the normal sup­
ply price of produce and fall on the consumer" {p. 630}. 

J Marshall does not always restrict the rent theory to the limiting case to 
which it is appropriate, however. Thus, "The amount of that rent is not a 
governing cause [of prices]; but is itself governed by the fertility of the land, 
the price of the produce, and the position of the margin •.. " {p. 427). 
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to others, the cultivators will devote more of their land 
and resources to it" (p. 435). The law of substitution is 
completely applicable; it is in fact quoted in the very 
same paragraph~ · · · 
vflt would appear, then, that, to use Marshall's example; 
the price of hops must be sufficient to cover the rent of 
the land that would be secured from cultivating oats. 1 

Rent would then be, even socially considered, a cost of 
production. This conclusion is denied on a very peculiar 
ground: "There would be no simple numerical·relation 
between the surplus, or rent, which the· land would yield 
under oats, and the marginal costs which the price o( the 
hops must c:;over" (p. 436; also pp. 437 n;, 438, 500, 579).~ 
The argument is that the land in question may raise hops 
"of exceptionally high quality," so perhaps £30 could 
be secured in rent from hops, and only £20 from. any 
other crop (p. 43<1 and note)] In the case of unspecialized 

1 There is an interesting history of the development of this point. In the . 
first edition Marshall says of the doctrine that rent does not enter into the 
expenses of production that if it is applied to one agricultural product,' "in 
order to make it true we must add conditions, the effect of which is almost 
to explain it away" {p. 487). He concludes, after a somewhat discursive 
analysis, that "the rent of that land on which oats could be grown, can be: 
made to pay for other purposes, does indirectly affect the expenses of pro..; 
duction and the normal value of oats" (p. 488). But no outright charging 
of the foregone rent as a cost is permitted; the footnote criticizing Jevons is 
already present in substantially its final form (p. 490 n.). A year later, in 
the second edition, Marshall is more restrained and says that if the doctrine. 
that rent does not enter the expenses of production is applied to one com· 
modity, "the doctrine is liable to be understood in a sense in which it is 
not true" (p. 459). His conclusion is also altered: "the rent that land on 
which oats could be grown, can be made to pay for other purposes,.though 
it does not 'enter into' the expenses of production and the normal value of 
oats, yet does affect them indirectly" (p. 460). It would require undue space 
to trace the subsequent changes in detail, but we may note that by the fifth 
(1907) edition, Marshall's definitive position is virtually reached. It may 
seem that concentrating attention on one crop will lead to a new principle, 
but "that is however not the case" (p. 435). His argument is now much 
more extensive but still unconvincing; in the end, the absence of a "simple 
numerical relation" between alternative rents is denied (p. 436). ~ ·. . /. 
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lands (i.e., equally suited to several uses), there is, h~w­
ever, a simple numerical relationship: the "rent" seCured 
from any one use must equal that from any other possible 
use, otherwise there is obvious failure to maximize re­
turns and the situation is in disequilibri"um. In the case 
of specialized land (like any other specialized resource), 
the return beyond the amount the resources could pro­
duce elsewhere is, of course, a pure rent, a price-deter­
mined quantity. But here the ground has shifted; it is 
not the fixity of supply but the varying qualities of land 
(which Marshall himself has held to be subject to human 
control; cf. Bk. IV, Chap. ii) that govern the causal 
relationship to price. It follows in this latter case that 
it is permissible to say that rent is not a cost of produc­
tion, but then we must refrain from saying rent is the 
return for the use of land, for the two rents are not at all 
directly related. 1 · 
~ 

THE EXTENSION OF THE RENT CONCEPT: QUASI-RENTS 

The doctrine of quasi-rents is an extension of the 
classical theory of rent to the return from all "fixed" 
investments.2 The chief income sources to which quasi­
rent analysis is applied are the durable capital goods 
(p. 74). Quasi:-rents are twice defined as follows: 

That which is rightly regarded as interest on "free" or 
"floating" capital, or on new investments of capital, is more 
properly treated as a sort of rent-a Quasi-rent-on old in­
vestments of capital., And there is no sharp line of division 

1 They are directly related in one possible case: if the specialization of 
land is permanent where that of other productive services may be only 
temporary (through recovery and reinvestment of capital). 

1 No attempt is made here to cover the extensive ground opened up by 
R. Opie's excellent analyses of Marshall's position, in "Die Quasirente in 
Marshalls Lehrgebaude," Archiv fur Sozialwissenschajt una Sozialpolitik, 
LX (1928), 251-79, and "Marshall's Time /t.nalysis," &onomic Journal, 
XLI (193!),19!)..215. 



ALFRED :MARSHALL 95 

between floating capital and that which has been "sunk" 
for a special branch of production, nor between new and old 
investments of capital; each group shades into the other 
gradually (pp. viii, 412). 

The theory of quasi-rents is essentially the explanation 
of the return on what is called fixed (overhead) invest­
ment (pp. 359 fl.). Once capital has been invested, it 
will remain invested until it can be depreciated through 
use and salvage value, and throughout its service life it 
will continue in that use regardless of its retum.1 This 
is merely another way of saying that only prime or 
variable costs are price-determining in the short run 
(pp. 374-77}.2 The earnings of the fixed investment are 
price-determined in the short run, 1 and thus partake- of 
the nature of rent (pp. 424 n., 426). In the long ron, 
however, they must be covered or eapital will leave the 
industry (pp. 420--21, 424 n.).4 

The quasi-rent of any fixed equipment is its net return, 
after full allowance for replacement (pp. 418-19, 426 n.), 
so quasi-rents may clearly fall to below zero.5 There­

• Unless, of course, the capital good is uns~ialized, which is not typo 
ically the case. The greater adaptability of labor is a difficulty in the appli~ 
cation (but not in the principle) of quasi-rent analysis to wages. 

1 Marshall does not state this in so many words. He makes a qualifica• 
tion for the fear of "spoiling the market" (pp. 374-75), but the qualification 
certainly rests on imperfect competition. 

1 The relationship betwren fixed investment and price is not necessarify 
symmetrical for price rises and declines, however. In a period too short to 
depreciate existing plants it may be possible for new plants to be con­
structed, and then quasi-rents cannot long exceed the earnings of new c:apj.. . 
tal equipment. 

• "The Supplementary costs, which the owner of. fl factory expects to be 
able to add to the prime costs of its products, are the source of the quasi• 
rents which it will yield to him. If they come up to his expectation, then his 
business so far yields good profits; if they fall much short of it, his business 
tends to go to the bad" (p. 362 n.). 

1 That is to say, quasi-rents may be negative (pp. 622, 664). Opie, who 
cites these pages, nevertheless asserts that Marshall "would· not have ad.< 
mitted the concept of a negative quasi-rent" ("Die Quasirente in Marshalls 
l..ehrgebaude," op. cit., p. 265). But the definition of quasi-rents, :W the net. 
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muneration to fixed investment is presumably deter­
mined by the marginal productivity of the equipment. 1 

The capital value of the equipment, once constructed, is 
· the discounted value of its future quasi-rents (p. 424 n.). 

Certain aspects of Marshall's theory of quasi-rents de­
serve more detailed attention. 2 There is some question 
regarding the legitimacy of calling the return on fixed 
investments a quasi-rent, for, strictly speaking, such 
returns are not at.all. parallel to the return on land (as 
treated by Marshall). Quasi-rents are price-determined 
for both the entrepreneur and society (unless there are 
alternative uses of the machinery, etc.); land rent is 
price-determined only for the economy as a whole. 

~, There is, moreover, sorne difficulty in properly II1eas­
uring the gross product of an element of fixed plant. The 
proportions of the productive factors (sunk and free) can 
be varied within relatively short periods of time, but 
this is not a satisfactory test. The law of diminishing 
return postulates complete freedom to readapt all of the 
other• factors to changes in the variable factor. A com­
plete rearrangement, however, is clearly ruleu out by the 
very presence of capital investment. The short-run 
marginal product ~f a fixed resource will, in general, be 
smaller than the long-run marginal product (especially 
if the fixed plaO:t is operated at much less than "capac­
ity"), when full rearrangement is possible. This line of 
return in excess of replacement and maintenance, surely involves the possi­
bility of negative excesses, and, in fact, the certainty of such excesses 
whenever an investment turns out badly. Quasi-rents are zero when no 
return is secured on the investment; they are negative when the investment 
is not maintained. 

1 This point is implied rather than expressed (pp. 418, 43Q-31, 630). 
Remuneration is used in the text in the sense of the actual earnings; the 
money return to fixed investment may be fixed contractually, as when bonds 
are issued. 

I Compare tht! interesting remarks of R. S. Merian, "Quasi-Rents," 
Explorations in Economics (New York, 1936}, pp. 317-25. 
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reasoning suggests that the quasi-rent analysis must be 
based on an approach which utilizes the assumption of 
temporary (and decreasing) fixity of certain of the coeffi- · 
dents of production. 1 

An element akin to quasi-rent "is also found in wages. 
The doctrine is cautiously extended to all wages of spe­
cialized laborers in the short run (pp. 570 ff.), 2 and, 
whether considered socially or from the laborer's view­
point, this conclusion is certainly consistent with the gen­
eral theory. The failure to emphasize the importance ot 
quasi-rents in wages may be attributable to Marshall's de­
sire to rest valueultimatelyon real costs and satisfactions .. 

Labor and Its Supply· 

Marshall follows J evons closely in the definition of 
labor. "We may define labour as any exertion of mind or 
body undergone partly or wholly with a view to some 
good other than the pleasure derived directly from the 
work" (p. 65; also pp. 138 n.). This definition differs 
from Jevons' only in that exertion need not be "painful," 
since, as Marshall says, on the one~idfen;;ss is pain­
ful, and on the other, all labor confers some pleasure on 
the laborer. The definition is, as he inevitably qualifies, 

1 The extent of the fixity of production coefficients depends upon the 
divisibility of the fixed plant and its adaptability to changing amounts of 
variable factors employed. Compare my "Production and Distribution in 
the Short Run," Journal of Political Economy, XLVII (1939), 305-27. 

1 It is asserted, however, that "a large part of the whole" of wages is. 
"true earnings of effort," only a minor part being quasi-rent (p. 622). It is 
difficult to imagine either a defense or a criticism of this view that would 
convince anyone not very willing to be convinced. · 

I Special emphasis is placed on the applicability of the doctrine of qu~i­
rent to the earnings of "extraordinary natural abilities" (pp. 577-79). Here, 
however, Marshall deserts the viewpoint of the individual for that of the . 
occupation, and points out that some large gains may be required to offset 
the failures, if the occupation is to secure sufficient recruits. The argument 
is not very relevant when applied to the entire occupational group. It is 
appropriate only to "the true or 'long-period' normal" case, and in such a 
period, of course, there are no quasi-rents of any sort. \._, 
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.,elastic" (p. 65 n.). But it appears to be too elastic, for 
it includes perhaps most of the deliberate recreational 
activities of adults. Labor, to repeat, cannot be defined 
except in terms of its demand-and this is equally true 
of all other productive services. 

All labor, .,if we had to make a fresh start," would be 
productive if it produced utilities, but .,an almost un­
broken tradition compels us to regard the central notion 
of the word [productive] as relating to the provision for 
the wants of the future rather than those of the present" 
(pp. 65-66). Although Marshall sees the tenuous basis for 
the distinction (p. 65; also p. 138 n.), it also coincides 
roughly with the element of Puritanism in his philos­
ophy.1 But though the verbal allegiance to classical 
theory is great, Marshall makes no use of this concept. 
Th~ supply of labor· is determined exactly along the 

lines of Jevons' analysis. The marginal disutility of labor 
is an increasing function of the time that is worked per 

.. day, and eventually it equals and then exceeds the mar­
• ginal utility. of the product secured. 

As J evons remarks, there is often some resistance to be 
overcome before setting to work. Some little painful effort 
is often involved at starting; but this gradually diminishes 
to zero, and is succeeded by pleasure; which increases for a 
"while until it attains a certain low maximum; after which it 
diminishes to zero, and is succeeded by increasing weariness 
and craving for relaxation and change (pp. 141-42; d. also 
pp. 330, 527-28, 844). . 

I The amounts of product sufficient to call forth various 
quantities of labor are the supply prices of labor (p. 142).1 

• Thus, " ••• the true interest of a country is generally advanced by the 
subordination of the desire for transient luxuries to the attainment of those 
more solid and lasting resources which will assist industry in its future 
work, and will in various ways tend to make life larger" (p. 66). 

• MarshaU does not tell us how to measure the supply of labor; presum• 
ably he would use a measure in terms of product. · 
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The problems raised for this type of analysis by division 
of labor and Socially organized production receive little 
attention. 1 

With regard to the long-run supply curve of .labor, 
Marshall's theory is even less realistic. Although Book VI 
of the Principles, we are told, is necessary chiefly because 
"human beings are not brought up to their work on the 
same principles as a machine, a horse, or a slave" (p. 504), 
yet a significant functional relationship between. the 
amount of labor (i.e., the number and quality of laborers) 
and their wage rate is asserted (pp. 529-32). The nexus 
between tliese two variables is found in the (admirable) 
avoidance of unproductive expenditures by the working 
classes, so additional income leads to productive· con­
sumption or to an increase of population. 

Brief mention may be made of the excellent discussion 
of the peculiarities of labor as a productive service 
(Book VI, Chaps. IV, V). The absence of a capital mar~ 
ket for the production of labor, the long period required 
to. alter the supply of specialized labor, and the insep-. 
arability of the laborer from his services are all more or, 
less true, although the points fall rapidly in significance. • 
Perishability is not a peculiarity of labor, as Marshall 
virtually admits,2 and the laborer's relative disadvantage 
in bargaining is a narrow generalization, restricted pri­
marily to the "lowest grades" of labor. 

The entrepreneur . .-Brief attention had best be devoted 
in this connection t~ the entrepreneur, whose return is 1 
"profit." Marshall adheres to the classical tradition of 

1 Compare, however, Marshall's reply to Bohm-Bawerk's criticisms of 
the disutility theory, infra, p. 185n. ·:;; 

1 "It must however be remembered that much of the working power of 
material agents of production is perishable in the same sense; for a great 
part of the income, which they also are prevented from earning by being 
throw~ out of work, is completely lost" (p. 567). 
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( 

treating as profits the sum of interest on the. entrepre­
neur's investment, the wages of superintendence, and an 
ambiguous residual profit. To the last two items heap­

', plies the name of 11earnings of management" (pp. 74, 
313). 

The first of these, the wages of superintendence, is de­
termined just like any other wage (and this is especially 
true in the case of managers of joint.:stock companies 
[p. 604]): 110n the whole then we may conclude that the 
rarity of the natural abilities and the expensiveness of 
the special training required for the work affect normal 
earnings of management in much the same w~y as they 
do the normal wages of skilled labour" (p. 608).1 This 
element of profits is a cost of production, as is also the 
second element (pp. 605-6, 618-19). 

The final element of earnings of management rests 
on what Marshall attempts, albeit rather feebly, to 
raise to the status of a fourth factor of production: or­
ganization.l!>rganization 11has many forms, e.g., that of 
a single busmess, that of various businesse!j in the same 
trade, that of various trades relatively to one another, 
and that of the State providing security for all and help , 
for many" (p. 139). This all-inclusive definition is sup­
plemented in several ways. Organization provides the 
method by which "the appropriate business ability and 
the requisite capital are brought together" (pp. 313, 606); 
it involves,. also, risk-bearing (pp. 612-13, 620) and a 
"business connection" (p. 618), as well as good will 
(p. 625); and, finally, organization appears to be equiv-

1 Cf. also the Economics of Industry (2d ed.), p. 142: "Thus the Earnings 
of Management of a manufacturer represent the value of the addition 
which his work makes to the total produce of capital and industry: they 
correspond to the effective demand that there is for the aid of his labour in 
production, just as the wages of a hired labourer correspond to the effective 
demand for his labour." 
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alent to the "exceptional abilities or good fortune" of the 
entrepreneur (p. 624n.). · None of these characteristics 
is easily subjected to quantitative measurement, but \ 
Marshall speaks frequently of the supply price of or-
ganization) . . 

The Theor'y' of CapitvJ 

The concept of capital.-Marshall's analysis of the na­
ture of capital is peculiarly illustrative of the characteris­
tics of his approach which were discussed at the beginning, 
of this chapter. He states with allpossible clearness the 
fundamental identity of wealth and capital, and it is I 
probable that he would ·concede that a capital good is 
really any good yielding services through time or re­
quiring time to produce.1 But houses are included in 
capital, and furniture is not, "for the former are and the 
latter are not commonly regarded as yielding income by 
the world at large, as is shown by th~ practice ,of the 
income tax commissioners" (p. 78).· The additional rea­
sons for retajning tpe word "wealth" are tljat "clear 
tradition" favors it (p. 81), and that the refined concept 
is one of which "no account is taken in customary dis­
course, and which cannot even be described without 
offending against popular conventions" (p. 78). This is 
indeed a heavy. burden for the terminolpgy of any 
science to bear. · · ·· 

Prospectiveness and the supply of savings.-In distrib-. · 
uting his income through time, the individual makes 
allowances for two factors, assuming his income and 

1 E.g., "It has already been indicated that the only strictly logical posi­
tion is that which has been adopted by most writers on mathematical ver-. 
sions of economics, and which regards 'social capital' and 'social wealth' as 
coextensive ••. " (p. 786;" also pp. 77-78, 81, 787-89). · Marshall's 
concession to this view was much smaller in the earlier editions of the 
Principles. · · ' 
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tastes to remain unchanged (p. 122).1 The first element~ 
of discount is due to the" <ilijec~~ye uncertainty of receiv­
ing the future pleasure, and this risk is appraised on an 
actuarial basis {pp. 119, 120 n., 841). The second element 
of discount is subjective; it is the familiar irrational 
preference for present pleasures. "Human nature is so 
constituted that in estimating the 'pre'sent value' of a 
future benefit most ·people generally make a second de­
quction from its future value, in the form of what we 
may call a 'discount,' that increases with the period for 
which the benefit is deferred" (p. 120; also pp. 225, 231, 
581, 587, 841).2 These two forces affect not only th 
tendency of people to save, but also "their tendency to 
buy things which will be a lasting source of pleasure" 

1{p. 120).3 Under a correct definition of capital, it may be 
'noted, the purchase of durable goods out of income is a 
'form of saving. 

Lasting future pleasures will be discounted in similar 
fashioxi.. 4 Marshall notes that a priori the subjective dis-l 
count need not be uniform through time {pp. 132 n., 841). r 
The indi~idual may not discount pleasures two years 
· 1 The latter in particular will vary for some goods, as Marshall indicates: c • 

". • • a young man discounts at a very high rate the pleasure of the 
Alpine tours .••• He would much rather have them now, partly because 
they would give him much greater pleasure now" (p. 121 n.). 

1 In the first edition of the Principles the following passage occurs: "The 
great body of sensible people in a civilized country estimate a future pleas­
ure at a lower, though not a much lower, value than if it were present: they 
discount the future at a moderate rate" (p. 153). Edgeworth objected to this 
argument, presumably without success, claiming that "the objective fact 
of interest" was the proper explane.tion. C£. Memorials of Alfred Marshall, · 
op. cit., p. 69. 

1 The argument is also stated mathematically (p. 841). If r is the per­
son's preference for present over future goods, h the future pleasure, P 
its objective probability, and time is t, then the present value of h will be 
ph(l + r)-1. 

• In the notation of the previous footnote, the present value of Ah pleasure 

in unit of time At from no~ to Twill be Lrp(l + r)-1 ~ dt. 
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hence, while thereafter the rate may become great. To 
assume a uniform time preference rate, in other words, 
is to assume that people are rationally irrational. 

The influences which determine this subjective dis­
count of future pleasures receive little attention. "Social 
and religious sanctions" are suggested as an important 
explanation (for either rapid or slow accumulation), but 
this argument is not pursued {p. 225). Most of the dis­
cussion of saving is concerned with objective factors, such 
as the increase of security and the development of a suit­
able investment mechanism {pp. 22(r.27). These factors 
seem, however, to serve Ollly as an institutional back­
ground, "for, after all, family affection .is the main .. mo­
tive of saving" (p. 227; also pp. 228 ff., 533). Although 
exceptions are duly noted {pp. 120, 241), the subjective . 
preference for present goods outweighs family affections 
and .social sanctions, and there is a net preference for I 
present goods even in modem times (pp. 140, 224, 232). 
Interest is a necessary supply price for savings.1. 1/ "" 

It is held that in general an increase in the interest\rate 
will lead to an increase iri savings. "It is a nearly uni-\ 
versal rule that a rise in the [interest] rate increases the 
desire to save; and it often increases the power to save, 
or rather it is often an indication of an increased effi­
ciency of our productive resources .•• " (p. 236).1 

~arshall implies here, and elsewhere (p. 229), that in-
• "We are justified in speaking of the interest on capital as the reward of 

the sacrifice involved in the waiting for the enjoyment of material resources, 
because few people would save much without r·eward" (p. 232). 

1 Marshall repeats the well-known exception, among others, to this rule, 
that if a fixed income is sought, the higher the rate of interest, the less will 
be saved (p. 235). But a less frequently observed factor mitigates this 
exception: the less that need be saved to secure a given income, the more 
persons will embark on such a program, and the higher the sought-after 
income will be. In the .earlier Economics of Ind.utry (2d ed.). p. 41 n., 
Marshall attributes· this point to Sargant's Recent Political Economy 
(London, 1867). 
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terest is one of the leading sources of savings, and this is 
indeed the only obvious important direct relationship 
between savings and the interest rate:J His contention 
with regard to the effect of the rate on the desire to save 
is conventional, but probably exaggerated. 

But even if the amount of new savings is a function of 
the interest rate, it is not possible to talk of the supply 
of capital in this way. For, as Marshall carefully notes, 
"It must however be recollected that the annual invest­
ment of wealth is a small part of the already existing 
stock, and that therefore the stock would not be increased 
perceptibly in any one year. by even a considerable in­
crease in the annual rate of saving" (p. 236; also p. 
534). 

Productiveness and the demand for capital.-As pro-
, spectiveness is the determinant of the supply of savings, 
so productiveness is the determinant of demand for cap­
ital. "Thus the chief demand for capital arises from its 
productiveness, from the services which it renders, for 
instance, in enabling wool to be spun and woven more 
easily than by the unaided hand, or in causing water to 
flow freely wherever it is wanted instead of being car-­
ried laboriously in pails •.. " (p. 81; also pp. 82 n., 233, · 
519-21, 58Q-81). To this general demand for production 
loans orie must add the demand of "spendthrifts and gov­
ernments" for consumption loans (p. 521)--or, prefer­
ably, -it may be argued, deduct such loans from the 
supply . 
. The demand for capital by any enterprise is deter­

. vmined by the amount which an additional unit of capital 
- will add to the total product of that firm. "The earnings 

of a m~chine can sometimes be estimated by the addition 
to the output of a factory which it might effect in certain 
cases without involving any incidental extra expense" 
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(p. 519).1 The net product of new investment is in gen~· 
• eral subject to diminishing return, although this point 
is established more by illustration than by. any explicit • 
application of the law of return to capital (pp. 411,474 ff., 
519-21). 

The nature of the investment process receives only 
brief attention. It is made clear that the productiveness 
of capital is measured only by the excess of its product 
over necessary maintenance and replacement costs (pp. 
79, 61, 172, 354 n., 519, 523). The general principle is. 
then stated succinctly and correctly: 

Each element of outlay has to be accumulated for the time 
which will elapse between its being incurred and its bearing_ 
fruit; and the aggregate of these accumulated elements is the 
total outlay involved in the enterprise. The balance be­
tween efforts and the satisfactions resulting from them may 
be made up to any day that is found convenient. But what­
ever day is chosen, one simple rule must be followed :-Every 
element whether an effort or a satisfaction, which dates from 
a time anterior to that day, must have compound interest 
for the interval accumulated upon it; and every element, 
which dates from a time posterior to that day, must have 
compound interest for the interval discounted from it. If the 
day be anterior to the beginning of the enterprise, then every 
element mustoe discounted (p. 353).2 

• a The presence of the qualifiers, "sometimes" and "in certain ·.cases," 
arises out of Marshall's views on the difficulties in mea.suring net products · 
of individual factors, which in the last analysis rests on his limited concept 
of substitution. Cf., infra, Chap. XII. 

1 The argument is lucidly expressed in Mathematical Note XIII (pp. 845-
46). Using the notation of note 4, page 102, above, the discounted income 
of a project will be · 

H = J:p(l + r)-•. ~;. dt, . . 
where T' is the date of completion and T the date when the project is worn 
out. If Av is the element of effort (or cost) in construction of time At, then 
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This is, of course, the proper form of capital account for 
the entrepreneur. In such calculations the interest rate 
is known and constant for the individual, and.if at this 
rate accumulated costs equal discounted income, then 
uthe business would be just remunerative" (p. 354). 

Marshall does not apply this form of analysis to society 
as a whole, or he might not have said that it "cannot be 
made into a theory of interest, any more than [a similar 
application of the marginal productivity analysis can be 
made] into a theory of wages, without reasoning in a 
circle" (p. 519). For the individual, the marginal pro­
ductivity theory does involve circulaiity, if the interest 
during the construction period is ignored. For then r, 

, interest rate, is defined as the ratio of a perpetual net 

income, A, to capital value, C, !·e., r = ~. But C in­

volves interest during construction, and there are thus 
really two unknowns and only -one equation. However, 
if cost and return are stated in terms of income flows, 
and r is taken as the unknown, this difficulty of course 
disappears, and with it all circularity of reasoning. 

It may be ~oted that the discussion of interest refers 
only to fluid capital funds. 

.... 
The rate of interest is a ratio: and the two things which 

; it connects are both sums of money. So long as capital is 
"ft~,'' and the sum of money or general purchasing power 
over which it gives command is known, the net money in­
come, .elpec~ed to b.e derive~ from it, can be represented at 

: bnce as beanng a giVen rat1o (four or five or ten per cent) 
-~o that sum. But when the free capital has been invested 

the sum of the construction cost is 

v = r~. + r)' . ~ . dt, 
Jo • 

which will equal H at equilibrium. An interesting application is made in 
estimating the capital value of an immigrant (p. 564 n.). 
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in a particular thing, its money value cannot as a rule be 
ascertained except by capitalizing the net income which it 
will yield; and therefore the causes which govern it are likely 
to be akin in a greater or less degree to those which govern 
rents (p. 412). · 

A final word may be added concerning Marshall's 
theory of the long-run interest rate. As in the case of 
labor and wages, savings are found-with many quali­
fications already mentioned above-to be functionally 
related to the interest rate .. Since annual saving is a 
small proportion of the capital existing at any moment, 
"an extensive increase in the demand for capital in gen­
eral will therefore be met for a time not so much by an 
increase of supply, as by a rise in the "rate of inter­
est ... " (p. 534). But in the end, "interest ••• tends 
towards an equilibrium level such that the aggregate 
demand for capital in that market, at that rate of in­
terest, is equal to the aggregate stock forthcoming there 
at that rate" (p. 534). 

This doctrine is open to two fundamental criticisms. 
The functional relationship between the interest rate 
and saving 1 ·has a nebulous empirical existence. But 
even granting this relationship, his theory is somewhat 
too simple. He ignores, to name only two aspects of the 
problem, the cumulative nature of savings (i.e., the fact 
that each increment of savings makes it easier to· save 
another increment) and the «ttiects of s~ving on inven-: 
tion. 2 · • 

1 Which, indeed, Marshall would not consider to be reversible; i.e., a 
fall in the interest rate decreases the rate of increase of capital, not the 
amount of capital. C£. pp. 235-36; also Economics of Industry (2d ed.), 
p. 125. 

t Cf. F. H. Knight, The Ethics of Competition, op. cu., p. 183. 



Chapter v 

FRANCis·v. EDGEWORTH 

NO economist in the period under consideration was 
· more subtle or colorful than Francis Y. Edge­
worth.1 His was a strange mixture of talents: he was a 

\/classicist- (in the literary sense) by training; a mathe­
matician by inclination; an economist and statistician 
by~shall we say-exposure. His mind and his pen 
passed swiftly, yet smoothly, froni Marshall to Aristotle, 
from Sidgwick to Todhunter to obseure Minut~s of Evi­
dence-and usually back again to Marshall. Edgeworth's 
elegant and unorthodox style, studded with cleverly ap­
propriate quotations from the belles lettres, has a charm 
(and difficulties!) rare in economic discussion. Nor did 
he tarry long at one point; his keen, highly analytical 
mind touched upon most of the important problems of 
economic theocy. Rarely did he fail to leave an original c 

and pregnant suggestion; almost as often, alas, he was 
content to pass on immediately to a new problem, one 
still cloaked in the glamour of novelty or neglect. 
". ·~ .. as I ·pa,.~s in the course of a rapid survey, I may 
sometimes root up a weed which has proved noxious, or 
drop a seed which may germinate." 2 

1 Cf. J. M. Keynes, "Francis Ysidro Edgeworth," Essays in Biography 
(New York, 1933), pp. 267-93; A. C. Pigou, "Professor Edgeworth's Col­
lected Papers," Economic Journal, XXXV (1925}, 177-85. 

• Collected Papers Relating to Political Economy (London, 1925), II, 370; 
cf. also II, 300. All subsequent references are to the Collected Papers, unless 
otherwise noted. Virtually all of these papers fall between 1889 and 1917; 

" the chronology will be noted where relevant. I am indebted to The Mac· 
millan Company for permission to quote from this work. 

108 
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Edgeworth was, moreover, .,unquestionabl¥ the truly 
' cosmopolitan economist of his generation. He possessed 
an extraordinary kJ?-owledge of con}_emporar}r American, 
German, French, Dutch, and Italian economics, as well 
as a close and sympathetic grasp of classical English 
theory. But in spite of all his erudition and originality, 
we must consider Edgeworth-as he considered himself­
a disciple of Marshall. Where the former is silent, the 
latter must be assumed to speak. An excessive venera­
tion for Marshall, and, for that matter, for all the "high 
authorities," had a heavy incidence on Edgeworth's 
own theories. Nor did he learn, as Keynes tells us, that 
footnotes, like most useful commodities, are not free 
goods. 

In part as a result of this respect for authority, Edge­
worth did not write exhaustively on general theor~tical 
problems. His notable article, "The Theory of Distrib_u­
tion," is thoroughly typical; in it he presents not so much 
a theory of distribution as a ,_commentary on the views· 
of a large number of contemporaries and predecessors. 
The task of synthesizing such fragmentary. observations. 
is both difficult and treacherous. Nor is the task simpli­
fied by the fact that he directed his writings toward pro­
fessional economists, not toward that Marshallian tar­
get, the "intelligent layman." One must accordingly 
interpret and supplement Edgeworth's writings, other-
wise they are frequently incomprehensible. · 

Most of Edgeworth's important work falls outside the 
scope of the present study. His brilliant and more com­
prehensive writings on monopoly theory,· taxation, and 
international trade are virtually excluded. We must be 
content with fragments on resource allocation, an ex­
haustive analysis of the laws of return, and notes on 
borderline aspects of distribution theory. 
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Tk NoJure of Costs; Resource Allocation 

Edgeworth follows classical tradition in his emphasis 
upon real costs. \Vith regard to labor, he accepts almost 
completely the Jevonian analysis of the supply curve of 
labor for the individual laborer, i.e., at equilibrium the 
nia~nal disutility of labor equals the marginal utility of 
product (I, 32 ff.; II, 278-79, 297 ff., 338; Ill, 32, 59 ff.). 1 

Yet Edgeworth clearly recognizes several limitations to 
which this doctrine is subject. 
! The first limitation arises out of the impossibility for 
{the. typical modem laborer of varying freely the amount 
of his labor (I, 36--37; 111; 60 ff.). 2 In mechanized pro­
duction every man must ordinarily work as long as the 
plant is running.· This offers a certain limitation to the 
validity of the Jevonian theory, but on several grounds 
Edgeworth holds that the theory is only slightly im­
paked. (!he laborer may change his occupation; piece­
work wages offer greater flexibility; the supply qf labor 
of a given sort is affected by the cost of education and 
training; and, finally, even under: fixed hours the amount 
of labor performed by the laborer may vary>) 

Edgeworth's arguments for the Jevonian theory are c 

pertinent but not wholly convincing. The transfer be­
tween occupations is permissible under the pain (or the 
alternative) cost theory only if the transfer can be made 
without varying wages per unit of productive effort. It 
must also be assumed, and this is generally untrue, that 
other things, especially the consumption of the laborer, 
remain unchanged in his new occupation. The piece rate 
system is only a partial escape, for with mechanized pro­
duction the output of the laborer per unit of time must 
still be essentially s~ndardized. The last two points, cost 

a Also MalhemaliaJl Psychics (London. 1881), pp. ~6, 140. 
I 0. also, infra, pp. 185 f. 



FRANCIS Y. EDGEWORTH 111 

of education and real variations in effort, are questions 
of fact-unfortunately the sort of economic facts ·that 
are never secured. Neither would seem important.· 

A second type of indeterminacy in the J evonian theory 
arises out of what Edgeworth, following Cairnes, calls 
industrial competition, or competition between occupa­
tions (1, 18 ff.). ~dg~worth's _pain_sgs_t theory requires 
that the laborer equate the marginal attractiveness o£ 
all occupations,just as he equates the weighted marginal 
utilities of all commodities. Yet it is proverbial that no 
man can serve two masters-let alone the n masters re~ 
quired by mathematical economics! But if, as is almost. 
universally the case under division of labor, the laborer 
WOrkS at Only One OCCUpation, it is difficult tO see hOW the I 
marginal advantageousness (or, reciprocally, the mar- 1 

ginal disutility) of various occupations can be equated.1 

The pain cost and the alternative cost theories collapse. 
No real solution is offered; it is merely hinted that the 
problem may be overcome by comparing the disutilities 
of_various laborers.1 But it is now well established that 
comparison of the subjective magnitudes of different 
people is even conceptually impossible. As a result little 
is left of Edgeworth's pain cost theory. 

The disutility theory is also applied to savings, where . 
(following Marshall) it is suggested that the equilibrium · 
condition requires equality of the marginal disutility of 
abstinence and the marginal utility of savings, i.e., in­
terest (1, 44 n.). This point will receive further attention 
in connection with distribution theory. 

The alternative cost theory as applied to the allocation 
of productive resources, in contrast with its application 

a " ••• the theory of value and distribution, involving the equation of 
net advantages in different occupations, suggests at least, if it does not re­
quire the comparison between, the welfare of different persons" (II, 475). 
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to determine supplies of productive resources, is strongly 
implicit in Edgeworth's writings, as with Marshalt But 
very little is explicitly stated. In his disutility theory, 
sket<:hed above, Edgeworth implies that marginal dis­
utilities will be equated, presumably because similar la­
borers will have similar utility schedules. Similarly with 
land, the "margiri bf cultivation" will be· the same for 
land in all possible uses (II, 78, 80, 219). He attributes 
a much Wider scope than does Mill to competing uses of 
land: it is an unusual condition to find "land for which 
there is no other use at all comparable in profitableness" 
(II, 219). The tendency toward "industrial" competition 
is, in fact, accepted, and this amounts to the assertion 
that resources move between various uses until the same 
return is secured in every use (1, 18 ff.; II, 5, 78 ff.). 

The Laws of Return 

Edgeworth's analysis of the laws of return is one of his 
most important contributions to economic theory. Con­
fusion regarding these "laws" was virtually universal in 
economic discussion previous to his analysis in 1911 (I, 
61 ff., also 151-57). ProQ_O_!!io~~e and ratio increases_E~c 
product from the variable factor were used as synon~; \"" 
mous with increll!entaLii!~rease~ by even such careful 1 
technical economists as Marshall and Wicksell, and less 
able theorists almost seemed intent on exhausting the 
possible number of methods of misusing the general re­
lations. 

Two fundamental definitions of decreasing return are 
· recogniz"ed by Edgeworth. The primary concept is that 
of marginal return, "preferred as more directly related to 
the theory of maxima"; the secondary concept is that of 
average return. These definitions had been used as 
synonymous since the very "discovery" of the law of 
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diminishing return, 1 although the slightest consideration 
should have revealed the difference between them. 

The preliminary definition of the law of return in the 
primary sense is as follows: "When on the application of 
two successive equal doses of productive power, the in­
crement of product due to the first dose ~s less than the 
additional increment due to the second, the law of in­
creasing returns is said to act; and conversely it is a case 
of diminishing returns when the increment due to the 
first dose is greater thanthe increment due to the secoqd'~ 
(1, 63). 2 . 

TABLE 2• 

RETURNs FROM VARYING AMoUNTs OF LABOR AND EQUIPMENT 

APPLIED TO A GIVEN PLoT OF LAND 

DAYS' LABOR OF MAN TOTAL CROPS • INCREMENTS DUE TO 
WITH TEAM AND TOOLS IN BUSHELS SUCCESSIVE DOSES 

2 0 0 
5 50 u 50 

10 150 
,,. 

100 
15 270 I~ 120 
20 380 ...!3._ 110 
25 450 18 70 
30 510 ,., 60 

The point where diminishing return begins to operate 1 
is indicated by the underlined figute in Table 2 (taken 
from Edgeworth), i.e., after the third dose of five units.' 

1 Sir Edward West's belief in the equivalence of the two definitions "is 
cited (I, 70 n.). Before writing his articles, Edgeworth himself had con­
fused the two definitions. Cf. "Mathematical Method in Political Econ­
omy," Palgrave's DictiotUJ.ry of Political Ecorwmy (London, 1923), II, 711; 
CoUected Papers, II, 65. 

1 Edgeworth should have stipulated that the units of the variable produc­
tive power be homogeneous. 

1 CoUected Papers, I, 63. 
• Analytically, where y is product and " the variable amount of produa. 

tive power, diminishing return is defin~ by the conditions, ~ > 0 and 
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The secondary or average form of the law is more 
general: ". • • the law of increasing return acts when the 
average product ·per unit of productive power applied in­
creases, with the increase of productive power • • . ; and 
the law of diminishing return, in the converse case" 
(1, 67). That this definition does not coincide with the 
primary concept can readily be shown from Table 3 
(again taken from Edgeworth), where the large doses of 
Table 2 are divided mto unit increments. Using the in­
cremental concept, diminishing return sets in with the 
16th dose of capital-and-labor; upder the average Con­
cept it sets in with the 21st dose. In Table 2 diminishing 
return by either definition sets in at the same point, an 
accident. due to the l~rge size of the doses. 

• TABLE 3 1 

RETURNS FROM:- VARYING .AMOUNTS OF LABOR AND EQUIPMENT 

APPLIED (IN SHALL DosES) ro A GIVEN PLOT OF LAND 

DAYS' LABOR OF 
TOTAL CROP,~~== BUSHELS PER 

:MAN WITH TEAK 
IN BUSHELS DAY'S LABOR 

AND TOOLS DOSES 

12 195 23 16.25 
13 219 24 16.85 
14 244 25 17.43 
15 ·270 26 18.00 
16 295 25 18.44 
17 319 24 18.74 
18 341 22 18.94 
19 361 20 19.00 
20 380 19 19.00 
21 398 18 18.95 

Z < 0. Geometrically the inter~etation is that the total product curve 

1s concave t~~ard the X a:ris,-the region beyond Bin Figure VII, below. 
• The figures are here altered slightly from those of Edgeworth to secure 

greater consistency (1, 68). 
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The stat~ment of the law in the first or primary sense 
may be generalized for the case in which successive doses 
are of different sizes {I, 66-67). In general, 11

• ~ • the 
law of in'"creasing cost or diminishing r~turns holds good 
when the ratio of the last increment of cost to the last 
increment of produce is greater than the ratio. of the 
penultimate increment of cost to the penultimate incre., 
ment of produce ••. " (1, 66n.).1 An algebraic state• 
ment may be added to emphasize this definition. Let 
.xo, x11 and X2 be different amounts of the variable factor,. 
such that x0 < x1 < xa- If f(x) is total produce, then 
dill!-inishing return operates at x1 when 

X2 - X1 > X1 - Xo · • 

j(x2) - j(x1) j(x1) - f(Xo) 

If Xo andf(Xo) are set equal to zero, the primary definition 
is made to include the secondary case, but'rthe difference 
of degree almost amounts to a difference of kind." We 
may defer slightly Edgeworth's demonstration of . the 

1 An almost equivalent definition is offered: ". • . when on the applica­
tion of two {not in general equal) doses of productive power the increment 
of produce due to the two doses has to the increment of product due to the 
first dose alone a ratio greater than the ratio which the sum of the two doses 
has to the first dose, Increasing Return acts; and conversely if the former 
ratio is less than the latter, Diminishing Return" {1, 66). That the two 
definitions are not .identical may be shown by restating this latter form in 
the notation used in the text. Then decreasing return holds at x, when 

" x,-x, > x,-x, 
f(x,) - f(Xo) . f(xJ) - f(x,) 

The left members of the two inequalities differ, but will give the same quali­
tative conclusions. This follows from the fact that Xo - x1 - Ax, so that · 
the left member of the latter inequality may be written 

x,-x1+Ax Ia" x,-x,. 
f(x,) - j(x1) + Aj(x)" Re tiVe to f(x,) - j(x1)' 

the former term will be greater when decreasing return o~rates, since 

A';<x) is greater, and conversely for increasing return; theywill coincide 

for constant return. 
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superiority of the primary definition,• to note an inci-
dental point. · 

It is noted that Tables 2 and 3 may readily be trans­
lated f~om physical units to pecuniary units (1, 68-69). 
If the prices of the product and the productive resources 
are constant, this involves only the multiplying of the 
two variables,. produce and capital-and-labor, by these 
constant prices. Figure VII illustrates eq"uilibrium in 
such a case. OBCD now portrays cost in money terms; 2 

OA represents receipts. Under competition, capital-and­
labor will be employed up to the.output where the tan­
gent to total cost is parallel with the line of revenue 
(OA), or in more recent terminology, where marginal 
cost equals marginal revenue. 

Edgeworth's argument for the priority of the primary 
concept rests essentially on one ground, that this concept 
"is the criterion of a maximum." The ~condary defini­
tion of diminishing returns is not always misleading; it is 
suggested that in certain important cases the secondary 

'criterion does not diverge from the primary. Several 
such cases are noted: • 

i. Diminishing return in the primary sense may hold 
at all points on the produce curve; then diminishing re­
turn in the average sense will be operative at all points 
also (1, 70).3 But this is not universally true (see below). 

ii. U'nder perfect competition, such an amount of the 
variable resource will be used that both forms of the law 
of decreasing return hold, even when there is initially 
increasing return. In Figure VII, point B marks the 

a Although almost all contemporary American economists favored the 
average concept, e.g., Walker, Bullock, Carver, and Seligman. 

I That is, the vertical axis has been multiplied by the price of the variable 
factor. Fixed costs are neglected, but their inclusion would not affect out­
put. 

• This case requires that the total produce curve begin at the origin. 
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• place where increasing costs sets in according to the 

primary definition, and point C marks the point where it 
sets in under the secondary definition. With a certain 
price (i.e., the slope of OA), it may appear conceivable . 
that a point between B and C may have a tangent par­
allel to the slope of total revenue, or price. "But the 

UNITS OF OUTPUT 

FIGURE VII 
' : . 

A 

condition will be found to imply that the total gain ob-
tained from the production is less than the total loss in­
curred; which is, normally and in the long run, absurd" 
(I, 71).1 

iii. Under monopoly it may be possible to operate at a 
point between B and C, and the secondary definition 

1 The explicit proof is not given, but may be stated simply. Between B 
and C of Figure VII (corresponding to, but not identical with, doses 15 and 
20 in Table 2), average cost is greater than incremental cost, hence a price 
equal to the tangent to OBCD along this region (which is equal to incre­
mental cost) will not cover average costs; the firm will operate at a loss. 
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"becomes more significant." A government may sub­
sidize a canal company to the extent of its "general ex­
penses," or desperately competing railways may be 
"obliged in the struggle for survival to leave out of ac­
count past expenses of construction" (I, 72 ff.). Edge­
worth is not clear at this point. In the short run, over­
head or fixed costs do not affect marginal costs. But in 

, the long run all costs are certainly variable. A general 
discussion of this problem will be taken up subsequently. 

Nevertheless the priority of the incremental definition 
is defe~ded on several grounds. Even in case iii, that of 
seller's monopoly,.,where the sec,ondary definition will not 
diverge quali~tively from the primary definition, it is 
"fallacicms" to speak of average return as the monop­
olist's criterion ""of output (1, 72).1 And in the important 
instance of plural factors of production, the two defini­
tions may give qualitatively different answers, even 
though the product, shows diminishing return (in the 
primary sense) relative to each factor separately.2 

Edgeworth's treatment of the two definitions is funda­
l mentally correc!, but his exposition is too subtle. No­

where does he make the flat assertion, though it is 
l Edgeworth also attributes precedence to the primary definition where 

a State Monopoly seeks to maximize "collective consumers' surplus." 
I The argument is illustrated by the production function, 

s = 9x - Sy - 3x1 + 4xy - y1• Here 
a2s a2s '-- = -6 < 0 and - = -2 < 0 ·ax• ' ay1 ' 

so diminishing return holds for each factor separately in the primary sense. 
By the analogy to one variable factor it is apparent that the secondary defi­
nition holds for both factors. Yet in this example increasing return would 
appear at certain outputs if both factors were increased at certain points, 
but in different amounts. This is true because the secondary condition for a 
maximum, i.e., 

(a•s) (a2s) > (~)· 
ax• ay• axay ' 

is not fulfilled, since ( -6} • ( -2} < (4}1• For the full argument, 
76n. 

cf. I, 
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strongly implied, that average return should not be used 

I 
in short-run analyses. For nowhere does he offer a 

' simple proof that such a use of average return will always· 
lead to a misallocation of resources. His equivocation,, 
which is verbal but not analytical, was probably that of 
a mediator, for the average concept was used by a pre­
ponderance of economists at the time he wrote. 

The applicability of the laws of increasing ahd dimin-

1 
ishing return furnishes the second theme in Edgeworth's 
discussion. He properly asserts the applicability of the 
law of diminishing return, with certain restrictions, to 
all industries, and not m~rely to agri<;ulture-a restric-
tion still prevalent at that time (I, 79--:801. But on the 
other hand Edgeworth questions the universality of this 
doctrine. Wicksteed's assertion that the principle is 
axiomatic is not admitted; one must make the further 
restriction "that we take sufficiently large doses'_~ _(1, 

J 80-81). Indivisibili!Y of the factors is-·therefore~implied 
I to be the fundamental explanation fqr the presence of 
increasing return. This thought is not pursued, how­
ever; rather, Edgeworth turns to an enumeration of cases 
of increasing return (1, 81-84): · 

i. ". . . some things in order to be produced at all must be 
produced on a large scale-a railway, for instance. Here 
the outlay up to the large minimum requisite to produce 
any return at all may be considered as producing no 
return .... " 

ii. " ... size is favorable to multiplication of parts, and so 
to 'co-operation' . . . [or] 'organization.' . . ." 

iii. Where the several factors vary discontinuously as com .. 
pared with each other.1 

iv. The three advantages of division of labor advanced by 
Adam Smith. . · 

1 This matter of discontinuous variation is treated at greater length q.t 
another point (1, 77-78), and will be treated below. 
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v. Certain miscellaneous cases, cognate to the above, such 
as: 
a. The water resistance to a ship does not increase pro­

portionally with the ship's capacity. 
b. The stimulus arising out of the presence of numerous 

co-workers. · 
vi. The principle of self-insurance, when the firm is of suffi­

cient size . 
• 

This list is not intended as a "full enumeration," but 
it is sufficient to raise an important question, enumera­

( tion of what? The law of return describes return from a 
variable amount of one productive factor, the other fac­

. tors being held constant. Yet in the above list only cases 
(i) and (iii) are applicable to the problem of scale of out­
put with a given plant, and (i) is really a special case 
of (iii). The remainder apply only to the variation in 
the size of plant. Classes (ii), (iv), and perhaps (vi) are 
relevant only to the theory of economies of large scale 
production, not to the theory of returri.1 

· Both of the relevant cases, (i) and (iii), are clearly 
based on indivisibility of the factors of production. The 
argument for increasing return is clear and valid under 
this assumption. Edgeworth cites in illustration not only 
the familiar example of an additional box-car, 2 but also 
the case of-the (r + l)th foreman, who has not yet taken 
on his full complement of men. In general, whenever a 
finite quantity of an indivisible variable resource is essen­
tial before any return is secured, there will be a region of 
increasing return {1, 78). When Edgeworth says that a 
region of incr:easing return "is typical of many modem 
industries in which an initial outlay is required" (I, 71), 
he clearly suggests this point. 

I Case (v,a) belongs in the former group; case (v,b) is in the latter group. 
t But he is careful to note that the conditions must be specified, for an 

additional box-car may require an additional train, etc. (I, 93-94). 
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But he is not clear regarding the role of fixed or over­
head expenditures. Increasing return (in the incremental 
sense) arises from the necessity for a finite initial amount 
of the variable factor, before any return is secured, not 
from the presence of fixed expenditures. 1 In cases pre­
viously cited he strongly implies that "general expense" 
and "past expenses of construction" are generally to be 
considered in determining incremental cost: which is 
clearly false. Yet, at the very end of his essay, he says: 

Not even Jupiter, as the ancients would have· said, plans 
about the past. As the general in a campaign or battle acts 
pro re nata, not strictly adhering to a preconceived plan, so 
Directors who would not have counselleq investing in a rail-

, -way that, as it has turned out, yields little profit over and 
above operating expenses, may still be well advised now in 
operating that unprofitable railway, since a little is better 
than nothing (I, 94). .a 

The confusion must be ascribed to his failure to differ.,. 
entiate sufficiently the changes in scale of output with 
given plant, from the changes in the size of the plant and 
the industry. On the _latter problem, variations in size 
of plant, Edgeworth does not differ enough from Marshall 
to merit special consideration. 

The final topic in Edgeworth's discussion of the laws of 
return is joint cost {I, 84-91, also 178). The term "joint 
cost" is used to describe the case in which increasing the ' 
output of one commodity decreases the incremental cost 
of producing another commodity. "Rival production"\ 
is a name suggested for the converse condition. The dis­
cussion centers about the possibility of divergence be­
tween joint cost and increasing return, a divergence which 
Taussig had maintained as possible and Seligman had 
denied. 

I cr., e.g., J. Viner, "Cost Curves and Supply Curves," Zeitschrift fur 
Nationalok(ln()mie, Ill (1931-32), 23-46. . 
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Edgeworth presents a subtle geometrical argument 
which indicates that while joint cost and decreasing-cost 
are not identical, they are generally associated. This 
elaborate analysis may be summarized very briefly in 
analytical form. ·Let x andy be the two products, and 
~ = f(x,y) the cost of producing both. Then incremental 
returns are increasing or decreasing, according as 

• 
and· 

Joint cost or rival production holds, however, according 
as 

CJ2z < 0 t 

oxoy > .. 

The two sets of conditions are not directly dependent, 
and therefore joint cost may operate even when both 
products, separately, are subject to increasing cost, 
within certain limits.2 

Joint cost and decreasing cost usually occur together. 
The more strongly joint cost operates, in the first place, 
the more probable it becomes that each product is sub-

.1 A more general condition is also suggested {1, 86 n.): 

J(x + flx, 'J + fly) + J(x,y) ~ f(x + flx,y) + j(X,'J + fly). 

This definition of joint cost, it should be noted, does not involve the condi­
tion that the cost of producing x and 'J together be less than the sum of costs 
of producing them separately, nor is either condition necessary to joint 
production. 

I The full conditions for increasing cost in the primary sense include 

a'f asf 
ax• > O; ay• > O; 

and (
a'[\ ( a2[\ ( a'f ) 1 
"iiXi) a,yl) > axay • 

a•J Therefore axay may be negative, but smaller than the product of the two 

.second derivatives. 
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ject to diminishing cost ;1 although the converse reason- · 
ing does not hold. The important illustrative case, how­
ever, rests on the assumption of indivisibilities of the 
factors of production, i.e., discontinuous variations take 
place in the amounts of the factors. The im{>ortant 
illustration here is also in the railroad industry, where the 
facilities necessary to carry more freight of one kind de­
crease the cost of handling additional freight of another 
kind. Edgeworth may be accused of reasoning too gen­
erally on joint costs from "freak" mathematical cases,1 

and he exaggerates greatly the importance of joint costs 
in railroading. Carrying an increased amount of one. 
kind of freight may reduce the cost of carrying a certain 
amount of another kind, but in general it would prob­
ably be cheaper to concentrate on just one kind of traffic •. 

Edgeworth emphasizes the incompatibility of de-· 
creasing marginal costs with competition, in either the 
short or the long run. " .•. if any producer can con­
tinually increase his supply at a constant or diminished 
cost, there appears no general reason why he should not, 
cutting out his competitors, supply the entire market" 
(II, 87, also 88-89, 436 ff.; III, 13).1 He develops a vir­
tually complete set of the cost curves used in present 
day analysis, but since most of these curves pertain to 
short-run problems and since he does not relate the curves 
to resource allocation or distribution theory, only a pass­
ing reference is necessary.4 It should be noted that Edge­
worth accepts Marshall's theory of external economies 

1 The reasoning is reinforced by the previous note, for if a'f becomes a ,roy 
numerically great relative to the other second derivatives, the secondary 
condition for increasing cost in the primary sense will be violated. 

1 Cf., supra, page 118, note 2. • 
1 The case of constant returns is discussed in Chap. XII, infra. 
'Cf. the summary, "On Some Theories Due to Professor Pigou" (II, 

429-49). 
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(I, 88 n., 273), and follows Pigou's theory-and accepts 
~ "the criticisms thereof-that industries operating under 

decreasing costs should be subsidized (II, 428, 429; 
Ill, 187).1 

The Theory of Distribution 

Edgeworth's able paper, "The Theory of Distribution" 
(I, 13-60), which appeared in 1904, is his only important 
work in distribution theory proper. In it he pursues his 
usual practice ·of treating only with controversial prob­
lems in the neo-classical theory of distribution rather 
than attempting a consideration of the whole 'problem. 
Elsewhere in his writings, particularly in his essays on 
mathematical economics, very pregnant suggestions are 

·also (and unfortunately, quite literally) dropped. These 
will be considered after discussing his orthodox treatment 
of the entrepreneur, land, labor, and capital. 

An outstanding merit of Edgeworth's discussion must, 
however, be noted at the outset. The t~ue relation of 

~fstribution to exchange- is beautifully presented. He 1 l begins with the assertion, "Distribution is the species of I 
~ Exchange by which produce is divided between the par-
; ties who have contributed to its production" (1, 13).2 

--'The mechanism of distribution, illustrated in the market 
of the "whites" and the "blacks," is nowhere more clearly 
and convincingly, and yet so briefly, '"POrtrayed. But 
these general features were well known by the time the 
essay appeared, and require no elaboration. 

1 The controversy over Pigou's theory is too involved to treat adequately 
here; and Edgeworth's position is too closely interwoven with Pigou's to 
permit separate treatment. Cf. esp. Edgeworth, "The Revised Doctrine 
of Marginal Social Product," Economic JournaJ, XXXV (1925), 30-39. 

I Edgeworth frequently applies international trade theory to groups of 
resources or resource owners, but it would take us too far afield to trace 
these applications. Cf. II, 19, 376-78, etc. 
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THE ENTREPRENEUR 

As an expository device in the analysis of the entre­
preneur, Edgeworth resorts to the search for a definition. 
Four received conceptions of the entrepreneurial role are 
considered: the classical notion, the capitalist; Walker's 
view, the 'proprietor who borrows his capital; the risk­
taker; and the no-profit entrepreneur presented by Wal­
ras. These will be considered in tum. 

The capitalist in classical theory is, to repeat. Edge­
worth's quotation from Mill, one "who from funds in his 
possession pays the wages of the labourers, or supports 
them during the work; who supplies the requisite build­
ings, materials, and tools, or machinery; and to whom by 
the usual terms of the contract, the produce belongs to 
be disposed of at his pleasure:" His reward was gener­
ally believed to be equal to the number of doses of capital 
multiplied by the rate of profit. But- this theory does 
not accord well with the Ricardian rent theory, for, "as " 
Sidgwick argues, there is no adequate reason for expect­
ing that 'remuneration for management'· as well as inJ 
terest should tend to be at the same rate for capitals of 
different sizes" (1, 17).1 The marginal productivity~ 
theory is, in fact, inapplicable to entrepreneurial activ­
ities (under the classical definition), since such activities 
are not bought and sold in the market in a variable 
number of units, .. as the theory requires (1, 17). Although 
the classical doctrine is accurate enough to support the 
"practical consequences" drawn from it, the explanation 
is inadequate from a theoretical viewpoint. 

Nor is the second concept, that of Walker, completely 
satisfactory (1, 17-22). For after interest is paid on the 
capital, all of which is borrowed, there remains a surplus 

1 Compare his former opinion to the contrary, Mathematical Psychics, 
p. 33. 
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composed of b~th rent and the net income of the entrepre­
neur. The portion of the surplus accruing to the entre-

. preneur depends on two types of competition: · · 

i. Commercial competition, or the pursuit of arrangements 
which will maximize profits within a given occupation. 

ii. Industrial competition, or the selection of the most 
profitable occupation. 

The first form of competition leads to the employment 
of each factor up to the point where the marginal prod­
uct of a unit equals its cost. At this point Edgeworth 
borders on a gene~al marginal productivity theory. In a 
footnote he sets up the equation which easily leads to 
the general solution (1, 20 n.). Letting P be net product; 
f(a,b,c) the gross product; 'II" the price of the product; 
p,., p6 , and p. the respective prices of factors, a, b, and c; 
then the entrepreneur seeks to maximize . 

P = 'll"j(a,b,c) - ap,. - bP6 - cp., 

subject to the condition that each. factor of production 
be subject to diminishing returns. 1 ·The obviously im­
plied solution yields the equation: 

p,. p. p. 
'II" =, J,. = f· = J,. 

But the context makes it clear that this theory is useful 
only in explaining how the entrepreneur maximizes his 

. gain, 'and how it is separated from the total product; 
'.profits are still a residual. The next step in the argu­

ment, indeed, is to point out that the entrepreneur's 
effort is variable, and will be increased to the point where 
the increment of utility of product equals the increment 
of disutility of effort. . 

l[,e., f.,. < 0; fw. < 0; and/ •• < 0, and the usual secondary conditions, 
where the subscripts denote the variables with respect to which f(a,b,c) is 
differentiated. 
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Once the second form, industrial competition, is in­
troduced, the attractiveness of different occupations will 
be equalized. The return to the entrepreneur then takes 
on a similarity to the earnings of labor, "from a certain,' 
point of view, which is doubtless proper to the publicist· 
and philosopher" (I, 20). But Edgeworth quotes with' 
approval Taussig's view that the mechanism of distribu­
tion for the entrepreneur is too different, for practical 
purposes, to treat profits like other shares. And thus the 
second approach is most unsatisfactorily· dismissed. 

Certain minor topics are also considered (1, 21-22). 
When the competition between industries is imperfect, 
the entrepreneurs in the more favored industries will 

· se£ure additional returns partaking of the nature of rent. 
And if the capitalist's efforts do not increase proportion-· 
ally with the size of the concern, nevertheless at the 
margin the disutility of his effort will equal the utility 
of his return, due to commercial competition. This last 
line of thought would remove most of the justification for 
the "representative firm," if it were rigorously followed. 

The third view of the entrepreneur, as the risk-taker,' 
receives summary treatment (1, 22-24). Here the share-· 
holder is the leading and most suggestive eXa.mple of the 
entrepreneurial type. His investment secures a rate of 
return equal to its marginal productivity, plus compen­
sation for risk. Whether risk-taking is an independent 
factor of production is left an unanswered question, but 
the implication of his latest views (1925) is strong that 
such a view, as in Pigou's earlier Wealth and Welfare; 
is proper (1, 59-60). 

The last definition, that of Walras (and of Barone, 
Pareto, Clark, and Schumpeter, among others) is the no- ' 
profit entrepreneur (I, 24· ff.; also II, 311, 378:_81, 469). 
Edgeworth refuses to accept the concept. The apparent 
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reason, which is most paradoxical in Edgeworth of all 
contemporary economists, is fhat the idea of self-directed 
(C?r rather consumer-directed) production is toe;> heroic 
a construction to possess any realism. He must be think­
ing of "captains of industry" when he cites approvingly 
Mangoldt's assertion, "We must suppose the existence 
of entrepreneur's gain,-otherwise what object has the 
entrepreneur to increase his business?"-and Edgeworth 
declares it "a strange use of language to describe a man 
who is making a large income, and striving to make it 
larger, as 'making neither gain nor loss' " (t, 25). He 

1 simply cannot visualize the entrepreneurial role-more 
properly its absence-in a stationary and perfectly com­
petitive economy. He always associates, as the classical · 
economists and Marshall did, the activities of contem­
porary English captains of industry with the concept. 
Yet Edgeworth sees that the argument is based largely 
on differences in assumptions, and goes on to say, "How­
ever, I am quite prepared to find that there is no·ma­
terial disagreement between us, that we are looking at 
different sides of the same shield-1 at the gold side, he 

j [Pareto] at the side which is devoid of all precious metal" 
(II, 381). The metaphor is not very fair, but if we ac­
cept it, the retort is obvious: gold is no longer the only 
important currency in either business or economic cir-

/ culation. Edgeworth's view of the entrepreneur has been 
shown to be definitely inferior to that of Walras for the 
purposes of theoretical analysis. 

Yet Edgeworth virtually accepts, after lengthy con­
sideration (I, 26-30; cf. also II, 336-39), Barone's theory 

v that the entrepreneur receives his marginal product, 
i.e:, that the earnings of managerial ability are essen­
tially a wage. 1 The theory does not hold with complete 

1 Cf. Barone, infra, Chap. XII. 
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generality, for there is no reason "for regarding the re­
muneration of the entrepreneur as the product of the 
number of doses (e.g., hours worked) and the marginal 
productivity of a dose (multiplied by a coefficient de­
pending on the length of the productive process)" (I, 28). 
The reasoning is similar to that underlying wage indeter­
minacies (see below), arising out of indivisibility of the 
unit. But in the important special case of managers 
hired by stockholders (the third definition), the marginal 
productivity explanation may be said to hold. Managers 
will compete for positions so that no manager will secure. 
more than the amount he adds to the product of a con­
cern. Edgeworth thus arrives at what is, for all practical 
purposes, the "proof of the new law" of distribution, the 
general marginal productivity theory. The subsequent 
discussion of other factors of production should be under­
stood as supplementary, not contrary, to this law. 

.. LAND 

In. the discussion of rent of land, Marshall is closely v 

followed: ". . . the most salient feature in the transac­
tions respecting land is the circumstance that the quan- Q 

tity of ground, or at least space, is limited, not capable · 
of being increased by human effort" (I, 32; cf. also II, 
85, 133, 141, 143 n., 192 ff.). 1 The brief elaboration is '­
also thoroughly Marshallian. Land is a form of capital 
to the entrepreneur although not to society; <\ tax on • 
rent_ will not disturb production-subject to subtle quali­
fications (cf. II, 187 ff.); but tax reforms designed to se­
cure unearned increments of vah.ie should be careful to 
observe existing equities (I, 32-34; II,. 126-226, passim). 
Edgeworth differ£i from Marshall only in placing consid- v' 

1 However, it is intimated that in a static state it is permissible to group 
land with capital goods; cf. III, 100, and Merrwrials of Alfred Marshall 
(London, 1925),p.68. 
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erably more emphasis upon the capital invested in 
present "land" {II, 200 n., 204 ff.). 

LABOR 

The discussion of wages is equally brief. A consider­
able portion of this section is devoted to a powerful 
criticism of Bohm-Bawerk's concept of the "marginal 
pairs" {1, 37-39). Of general wage theory very little is 
said. The Jevonian concept of equality of marginal 
utility of wages and marginal disutility of labor is ac­
cepted (I, 35), and this rate is determined simultaneously 
with the condition that the incremental product of the 
laborer must equal his wage (1, 36; II, 384). 

Exceptional attention is devoted to the problem of the 
determinateness of wage contracts.1 In the paper on 

. distribution it is pointed out that if each employer hires 
but one man, there is no necessary relationship between 
wage rates and disutility of labor. This form of indeter­
minacy, which is "the exception in the general labour 
market," may be overcome, however, by selling labor in 
smaller doses, say hours instead of days. In the earlier 

~ Mathematical Psychics the problem is also alluded to, 
primarily in connection with contracts between combina­
tions of laborers and combinations of employers. 2 Edge­
worth's discussion is concerned chiefly with curiosa,· it 
need not detain us. 3 

CAPITAL 

Edgeworth's fragmentary observations on capital the­
ory do not permit of a completely unequivocal interpre­
tation. The disc~ssion is strongly influenced by Bohm-

1 Compare, on this point, J. R. Hicks, "Edgeworth, Marshall, and the 
Indeterminateness of Wages," EconomiC Journal, XL (1930), 215-31. 

• Op. cit., Part II, passim. 
1 The differentiation between land and labor should be mentioned, how­

ever (I, 47-48). 
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Bawerk, 1 and there is considerable emphasis upon stages 
of production (1, 42-45). The implication is strong that 
productiVity of capital is synonymous with lengthening 
the period of production, as when Edgeworth says, 
" ••. a larger share will be conveyed to each producer 
(other things being equal), the greater his distance from 
the final stage [of production]" (I, 43). But the accept­
ance of Bohm-Bawerk's theory is not complete. Edge':' 
worth accepts, for instance, the fundamental symmetry 
between Marshall's "prospectiveness" and "productive­
ness." The growth of value of capital goods through 
time is due therefore to two facts: "that future pleasures 
are discounted and that production _is increased by 
•roundabout' methods" (I, 44 n.). 2 With the Austrian, 
it will be seen, the discount of future pleasures plays no 
part in the productivity explanation of interest. Edge­
worth does not believe that increases of capital necessar­
ily result in lengthening the period of production, for he 
concludes, "It may be doubted whether any great length­
ening of the trains [of production] is possible without a 
concomitant improvement in the arts of production; yet, 
as Sidgwickobserves, invention is not necessarily followed 
by increcrse of capitalization" (I, 50). Perhaps the more 
accurate summary would be to say that Edgeworth 
fundamentally accepts Marshall's discussion, I?ut makes 
more room in it for the concept of a period of production. 

Early Statements of the Jf arginal Productivity Theory 

With his usual acumen, Edgeworth states in some of 
his earliest writings the kernel of the general marginal 
productivity theory. He first suggested in 1889 the out-

1 E.g., "To represent the continual expansion of value as the present 
ripens into the future, a series of concentric circles has been happily em· 
ployed by Professor Bohm-Bawerk" (I, 43). 

1 On the former point, cl. also II, 101; III, 23. 
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line of the doctrine in question {II, 298).1 If f(c,h) is 
total product, where c is capital and h is land, and z is 
the interest rate and r the rent per acre, the individual 

seeks to maximizef(c, h) - zc- rh, "whence of= z and 
. oc 

:{ = r." Nor is this in contradiction to the Ricardian 

theory of rent, which may be written, rh = f(c,h) - zc. 
Edgeworth has only to substitute for z and r to secure a 
simplified statement of the marginal productivity theory. 
In a highly condensed footnote, the general equilibrium 
theory is adumbrated in 1894 (Ill, 54).2 Assume two 
products, u and v, and two factors, x and y, where X1 
and Y1 enter into u, and X2 and Y2 into v. Let P1 and P2 
be the prices of u and v respectively, and 11"1 and 11"2 of 
x and y respectively. There are then 10 unknowns, u, 
v, Xt. x2, Yt, y2, P1, P2, '~~"h and '~~"2• which are determined 
by the 10 equations: 

(1) X1 + X2 = cf>(rt), the supply function for factor x. 
(2) Yt + Y2 = 1/;(r2), the supply function for factory.· 
{3) u = J~(x11yt), the production function for u. 
(4) v = J2(x2,y2), the production function for v. 
(5) u = FI(Pt), the demand function for u. 
(6) v = F2(p2), the demand function for v. 

(7) :11 · p1 = r 11 "since the application of x will 
x1 be pushed up to the point where 

the additional gain is just bal­
anced by the additional cost," 
and similarly in the following: 

1 The notation has been modified slightly. Marshall cites this develop­
ment with ~pproval; d. Principles of Economics (8th ed., London, 1920), 
p. 848. 

• Again the notation has been modified, and misprints in equations (8) 
and (9) have been corrected. 
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iJft . 

(8) ~ · Pt = rz. 
vYt 

(9) iJfz ' Pt = '11"1• 
iJxz 

(10) ~fz · Pz = rz. 
vyz 

133 = 

This able st1mmary of the general equilibrium theory 
clearly includes the marginal productivity theory, for 
equations (7) to (10) state the equality of marginal 
products and prices of the factors of production: But 
again the theory is not amplified. 



Chapter VI 

CARL MENGER~ 

F OR a long generation Carl Menger has been in Anglo­
Saxon countries a famous but seldom-read econ­

omist.2 Historians of economic thought always give to 
him at least honorable mention as the man who, with. 

· J evons and Walras, rediscovered and popularized the) v 
· theory of subjective value. But the barriers of inaccessi­

bility and language have served effectively to hide all 
but the barest outlines of his work from the bulk of 
English-speaking students of economics. None of Men­
ger's writings has been translated, and his magnum opus, 
Grundsiitze der Volkswirtschaftslehre, 3 was for long out of 
print. Menger's fame, in fact, has been largely a reflec­
tion of the achievements of his foremost disciples, Wieser 
and Bohm-Bawerk. This is a serious injustice; in im­
portant respects his theoretical structure was superior~ 
to that of his followers. 

It will be interesting to begin by cdmparing Menger 
with Jevons, who published his Theory of Political Econ-

1 This chapter appeared in substantially the present form as "The 
Economics of Carl Menger," Journal of Political Economy, XLV (1937), 
229-50. The writer is indebted to the editors of the Journal of Political 
Economy for permission to utilize this material. 

J Consult F. A. von Hayek's Introduction to the reprint of the Grund­
siitze, in the London School Series of Reprints of Scarce Tracts (1934), for 
a general outline of Menger's life and work; his intellectual environment is 
finely treated by J. Schumpeter, "Carl Menger," Zeitschriftfur Volkswirt-
schaft und Politik (N.F.), I (1921), 197-206.... ' 

• Vienna, 1871. All subsequent referencel will be to the Grundsiitze, 
unless otherwise noted. -

134 
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omy in the same year (1871) in which the Grundsatze" 
~ 

appeared. Several parallels can be drawn between the 
two men. Each was, in contrast with \Valras, essentially 
non-mathematical in method; each wrote on certain 
parts of economic theory but intended eventually to 
write a comprehensive treatise which never appeared; 1 

each was in sharp revolt against the classical political 
economy. But Menger's theory was greatly superior to l 
di.at of Jevons. It was systematic and profound; it 
I avoided the clumsy and unnecessary use of mathematics; 
and in particular it generalized value theory to include 
the groundwork of a sound theory of distribution, al-
though this was left in a rather embryonic. state. 

The two men differed greatly in their influence on con­
temporary economic thought. J evons had virtually no 
direct followers. A strongly intrenched classical school, 
his repellent mathematical formulation, and the lacunae -
in his theoretical structure explain- in part the fact that 
no "Jevonian" school emerged. . 

Menger was more fortunate. In his steps followed a 
group of able economists who, adhering closely to his 
general approach and frequently accepting e;en details 
and terminology of the Grundsiitze, developed into the 
so-called "Austrian" school. Wieser and Bohm~Bawerk 
were outStanding among the nineteenth-century follow-

~ Jevons' fragmentary Principles of Economics, which was published post­
humously (London, 1905), is well known; Menger added erster, allgemeiner 
Teil to the title-page of his first edition, very much as Marshall did nineteen 
years later. Menger projected three additional parts to deal, respectively, 
with: distribution, money, and credit; production and commerce; and gen­
eral economic policy. cr. Introduction to second edition (1923), p. vi. This 
second, posthumous edition was edited by Karl Menger, his son. It con­
tains more extensions than revisions, particularly in utility analysis, and 
no important changes are made in distribution theory. It will not be con­
sidered here; d. F. X. Weisz, "Zur zweiten Auflage von Carl Mengers 
'Grundsatzen,' "' Zeilschrift fur Volkswirtschaft und Politik (N.F.), IV 
(1924), 134--54. 

, 
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ers, but there were many others-among them Sax, 
Komorzynski, Mataja, Gross, and Meyer. Menger's 
success is clear in the light. of Jevons' failure. The former 
faced no established theoretical tradition-what little 
theoretical German economics there was at the time 

, possessed a strong anticlassical bias; Menger's treatment 
; was lucid, systematic, and comprehensive; and, to men­
tion a factor of ambiguous importance, his was good 

' economic theory. • 
It will be necessary to consider first Menger's theory1 

of subjective value, since he applies this theory directly 
to the evaluation of productive services. Thereafter, his 
discussions o.£ the theories of productive organization, 
imputation, and the specific distributive shares will be 
analyzed. 

The Theory of Subjective Value 

A thing secures Giiterqualitat (the quality Of being a 
good), begins Menger, from the simultaneous fulfillment 
of four conditions (p: 3): (1) There .must be a human 
want. (2) The thing must possess such properties as 
will satisfy this want. (3) Man must recognize this want­
satisfying power of the thing. (4) Man must have such 

_disposal over the thing that it can be used to satisfy the 
want. Things which fulfill the first two conditions are 
"useful things" (Niitzlichkeiten); those fulfilling all four 
requirements are "goods" (Giiter). The absence or loss 
of any one of these four conditions is sufficient to entail 
loss of a thing's Giiterqualitat. The last two of Menger's 
conditions are merely formal; the ·economic significance 
of the others deserves elaboration. 

Human wants need not be rational; cosmetics, just 
as much as foo~ possess Giiterqualitat (pp. 4-5)-al­
though Menger is optimistic enough to believe that irra-
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tional wants become le~s important as civilization pro­
gresses. Similarly, if the belief that a thing possesses 
want-satisfying power is mistaken (e.g., quack medi­
cines), that again does not affect its Guterqualitiit. And, 
finally, the word "thing': is purposely vague; Menger 

I argues strenuously that useful human activities, as well 
r as useful material goods, belong in the category of goods 

(pp. 5-7). 
This emphasis upon non-material goods-which is ' 

properly extended to include such things as monopolies, 
goodwill, and patents (pp. 6-7)-is a genuine though 
neglected contribution to economic thought. Classical, l. 

.,theory restricted econ~mic analys!s priJ?arilJ:' t~ mat·e· rial 
goods (e.g., "product1ve" vs. ' unproductive '.l<1,bor), 
and this practice served-and still serves-to obscure 
some of the most fundamental concepts of economics, 
such as income, production, and capital. Menger follows 
the classlcists, however, in failing to distinguish between 
goods and services from goods on the basis of the time 
dimensions involved, as we shall presently see. 

Menger immediately forestalls an obvious qt,~estion: Do 
1 productive resources, which cannot be·· consumed di­
/ rectly, lack Giiterqualitiit? Clearly not, for, although 
' they cannot satisfy wants directly, they can' be trans-

formed into want-satisfying goods, and indeed most of 
man's economic ac,tivity ,is concerned with this trans­
formation (pp. 8 ff.). Such productive resources are in­
deed goods; they are distinguished from directly con­
sumable goods, "goods of first order," by the appellative 
"goods of higher order." If bread is a first-order good, 
flour, salt, fuel, and the baker's services are second-order 
goods, wheat is a third-order good, etc. 

I 

Menger's differentiation of productive resources from .... 
1 consumption goods solely on the basis of pro!!mity to 
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consumption led to a ref?ult important to economic the­
ory. Why should not the same theory that is use_d to 
explain. the value of consumption goods be applied to 
"unripened" consumption goods? Quite obviously it 
should be, and Menger's.application of his value theory 
to production goods led to a ~orrect if not wholly ade- ." 
quate statement of the marginal productivity theory of 
distribution. · .. 

The classification of goods into ranks was in itself, 
however, of dubious value. vfhe same good, say coal, 
might be used both -as a good of first order (in domestic 
heating) and perhaps as a good of ninth order (in smelt­
ing ore) in even a simple economy. And to attempt to 
trace in detail the · stages in the production of even a 
simple commodity.:_a common pin, for instance-in the 
'highly complex modern economy would amount to 

. nothing less than a detailed description of economic life 
1 and its history. The concept of ranks is too precise, in 

other words, either for our analytical powers or for our 
. analytical requirements. Menger himself makes no use 

· 'of the concept of ranks' other than to distinguish con­
sumption goods from production goods; he says that the 
chief use of the concept is in providing an "insight into 

\

the causal relationship" between goods and want-satis­
factions (p. 10). What Menger should have emphasized 
in connection with the rank of goods, however, is that 

I only services are consumed u:e., ar~ of the first order), 
and all durable goods are properly of. higher order.' 

One peculiarity of goods of higher order, Menger notes,\ 
"' is- that they cannot usually produce goods of lower order -J 

without the cooperation of other, "~omplemen!a.!:i' 
goods of the same order (pp. 11 f£.). 1 It follows that, if 

1 Menger saw what on occasion some of our modern theorists have failed 
to 5ee: that where there is only one productive factor and one product that 
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the complement~ry goods of higher order are lacking, 1 

the "good" in question cannot satisfy wants even in­
directly, and is useless; it is no longer a good. 
(!>A second peculiarity of higher-;order goods is the de­
pendence of· their own want-satisfying pow~r on the 
want-satisfying power of their final, first-order products 
{pp. 17-21). This is the germ of the theory of distribu• 1 
tion through "imputation"--i.e., the derivation of thJI 
value of productive agents from the va.Iue of theid\ 
products. 

It is now clear that the existence of unsatisfied human 
needs is the condition of each and every GiUerqualitiit, and 
this substantiates the principle that goods .lose their Giiter-

·qualitiit as soon as the needs whose satisfaction they P,revi­
ously served have disappeared. This is equally true whether 
the goods in question can be used directly iQ primary rela· 
tionship to want-satisfaction or whether they secure their 
Giiterq~litiit through a more or less mediate causal nexus 
leading to the satisfaction of human wants (p. 18). · 

The requirements for goods of higher order are conditioned 
by our requirements for goods of first order ... (p. 35). 

"Unsatisfied human wants are thus the ultimate basis of 
Giiterqualiiat. Were people to lose their taste for tobacco, 
then cigars, cigarettes, and pipes, tobacco stocks, im~ 
porters' services, factories, and even tobacco planta­
tions-all these would lose their Giiterqualitiit. It 'should 
be noted that the criterion of unsatisfied wants excludes 
factor is almost always economically identical ·with its product, for no 
change could have taken place in the factor in the absence of another factor. 
Where this heroic construction is assumed, it is usually nonsense to speak 
of costs, returns, or distribution. 

1 The definition of complementary goods is extended (p. 14) beyond its 
original meaning to include all goods of higher orders needed to transform 
the higher good in question into a final product. This is done to avoid the 
situation where, for instance, all the necessary complementary goods of 
third order might produce a good of second order which, however,lacked the . 
complementary goods of second order necessary to transform it into a final 
product. 
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vfree "goods" from the category of "goods," but Menger 
is not ·consistent"in this terminology (d. pp. 57 ff.).-

1 The final peculiarity of goods of higher order to be 
noted at this point is the fact that their utilization al­
ways requires tiwJdPP· 21-26). Since, in the absence of 
complete knowledge and of complete control over nature, 
the future is not certain, the anticipated want which will 
be satisfied by a good of higher order at the end of its 

, production process determines its Giiterqualitiit. We may 
" defer further consideration of highf!r-order goods to the 

section on Menger's theory of distribution. 
So far Menger's theory has been presented only in its 

broad lines of qualitative causality; the quantitative as­
pects must now be _sketched. Two preliminary ~oncepts 

v are of importance: (1) Bedarf (requirements), or the 
amount of each kind of good which an individual re­
quires to satisfy all his wants within a given period of 
time (p. 34); and (2) supply, or the quantitie~ of the 
various goods which are available to meet these needs 
during the same period of time (pp. 45 ff.). Menger's 
concept of Bedarf has no exact English equivalent. His 
definition and treatment suggest that the Bedarf of an 
individual is the quantity of goods necessary to bring 
about a complete satisfaction of that individual's needs 
(cf. pp: 34 and note, 38, 41). 1 He admits that human 
needs are indeed capable of indefinite development (ins 
Unendliche entwicklungsfiihig), but this is an historical 
phenomenon; for sufficiently limited periods of time 
Bedarf is a fixed datum for each good (p. 38). There is no 
recognition by Menger of the dependence of the Bedarf 
for· _one commodity on the available quantities of other 

·commodities. 

1 Bedarf is therefore closely related to Walras' utilite d'extension; cf. 
Elements d'economie politique pure (Lausanne, 1926), pp. 72 ff. 
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An elaborate· argument is presented (pp. 35-50) to 
prove that these two types of information, on Bedarj and 
on supplies, can legitimately be treated as known data 
in the analysis rather than analytical results (such as 
prices). This demonstration was highly essential, for the 
classical economists, whose analyti<;al methods were more 
advanced than those used in contemporary German 
economics, did not assume productive reso~rces to be 
given in amount. 1 Menger, on the other hand, clearly 
includes goods of higher order, or resources, among his 
fixed stocks (pp. 45-51}. He must be considered one of 
the first economists to introduce the indispensable meth­
odological tool of "static" assumptions into economic 
analysis. His treatment is, to be sure, primitive and over­
simplified in the light of present day accomplishments, 
but at the time it was a distinct innovation. In this re­
spect, moreover, he was more in·fluential, although less 
rigorous, than Walras, and distinctly superior to Jevons. 2 

With these two sets of data, supplies and requirements 
(each per .unit of time}, it is now possible to face the 
basic economic question: How should the given quan­
tities be distributed to secure the greatest possible satis­
faction of needs (pp. 51 ff.)? 3 Requirements (Bedarf) 
and available stocks stand in one of three possible re­
lationships to each other: either may ·be greater than the 
other, or they may be equal. 

1 As Professor F. H. Knight has pointed out: "The stationary state of 
these classical writers was the naturally static or economic condition, which 
is the goal of progress . . . not a state made static by arbitrary abstraction 
as a methodological device" (Risk, Uncertainty and Profit [Cambridge, 
1921], p. 143 n.). Cf. also the penetrating analysis of L. Robbins,. "On a 
Certain Ambiguity in the Conception of Stationary Equilibrium," Economic 
Journal, XL (1930), 194-214. ' · · 

1 Jevons had but a suggestion (Theory of Political Economy [4th ed., 
London, 1911], p. 267); Walras' genuine advance was obscured from the 
view of most economists by its mathematical garb (op. cit., esp. pp. 175 ff .). 

1 The present discussion will be limited to goods of first order. 
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Requirements, first, may exceed available quantities--
the relationship which is to be observed "v;ith the yast 

1 majority of goods." If! this case the loss of a significant 
J part of the stock will cause some known need to remain 

I unsatisfied. Accordingly: "'People \\ill endeavor ••• to 
secure ~e greatest possible result by the intelligent a~ 

I plication (zweckmiissige V erwendung) of every given unit 
1 (TeilqiUlnliliU) of the goods which stand in t¥s quantita­
\ tive relationship, and, similarly, to secure a given result 
iwith the least possible ·quantity of such goods • • • 
· (pp. 52-53).1 The individual will therefore devote such 
:goods only to his "'more important wants." Goods in 
this relation-i.e., smaller in quantity than the require­
ments for them-are "economic goods"; they will be 
kept, conserved, and used only' according to the prin-

./ ciple of economic beha~ior just quoted. Costs of any sort 
are per se irrelevant to the question of whether a good 
is economic or- non-economic (p. 61 n.). 

The second possible relationship holds when available 
stocks exCeed requirements (pp. 57 ff.). Under this cit~ 
cumstanq! there is no inducement to husband the goods 
in question, to conserve their useful properties, to con­
sider the relative importance of the wants they can 
satisfy, or, in general, to treat such goods in an economic • manner. They are, in short, "'non-economic" goods. 

Changing times or circumstances may tum "non­
'economic" goods into "economic" goods, or '\ice ~-ersa 
(pp. 60 ff.). Factors contributing to a change in the re- · 

.lati~nship of supplies to requirements include changes in 
population, changes in human wants, discovery of new 
want-satisf}ing powers of goods, and, of course, deple­
tion t>f resources. But this"is historical change, external 
to Menger's theoretiCal corpus, and need not be pursued. 

• FOI' the translation of TeilqtuultiliU as "unit" see itlfra., pp. U6 f. 
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The third possible relationship between requirements .../ 
and supplies, that of equality_, is even less significant and 
\\ill be passed 0\~. 

\Ye are now on the threshold of the quantitati"\'·e de­
ten:x"unation of subjective ·value. One further preliminary 
step is necessary, the classification of wants acrording to 
their importance. ..If we have indicated correctly the 
nature of the ,-alue of goods. so that it is established that 
in the last resort only the satisfaction of our wants has 
significance for us and that all goods clearly secure their 
'\.ruue by a transfer to them of this significance, then the 
differences in-,.ruue of various goods, which we can ob­
serve in actual life, can be based only on the differences . 
irl the significance of those want-satisfactions which de­
pend on disposal over these goods .. (p. 87). Olniously 
our different classes of wants are of widely differing im­
portance to us: food, clothing, and shelter are indispen­
sable; other goods, such as tobaccO and chessboards, serve 
only to add comfort or pleasure (pp. 88 ff.). And not 
only do our specific kinds of wants, and accordingly their 
satisfactions, differ in importance, but our satisfaction 
of a particular want \\ill be more or less complete as the 
quantity of goods available to meet it is greater or smaner 
(p. 90). A little food preser\'es life, more food insures 
health,1 and additional quantities bring amenities. but 
to a decreasing extent,1 until a point of satiation is 
reached (p. 91 ). 

Menger illustrates by an arithmetical example the 
differences in the importance of the satisfaction of varl­

. ous kinds ~f wants and the decrease in the importance 

1 But this additiooal (ood will be cl a di!Jerent t}i,e. 11~ is speaking 
cl broad classes cl wants, oat cl the wants (O£ specific goods.. .This ambi­
guity is DeWS' cJea.red up. an(ortunately. 

• .. • • • We dariiber hinausgcilende Befriediguog abet- eine immer' gaia. 
l'ft Bedeutung bat" {p. 92). -
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of the satisfaction of each kind of want as the quantity 
of the good satisfying that want is increased (p. 93). 
This table is reproduced here in a slightly condensed 
form: 

I II ,. III IV X 
10 9 8 7 1 
9 8 7 0 
8 7 1 
7 1 0 

1 () 
1 0 
0 . ' 

The columns 1-X represent different kinds of wants, in 
the order of their importance; the numbers in any col­
umn represent successive want-satisfactions from unit in­
creases of the stock of goods satisfyi~g that want-in 
modern terms, the "marginal" utilities. Column I may 
represent food; .Column IV, tobacco. Ten units of 
"food" represent the individual's Bedarf for food. 

Menger probably does not mean to say that the first . 
unit of tobacco yields a satisfaction equal to that of the 
fourth unit of food, b,ut only to indicate orders of impor­
tance; but unfortunately he is not precise as to the 
meaning of his magnitudes. He states that the "econo­
mizing" individual seeks to equalize all these margins in 
order to maximize his want-satisfaction: " ... The in­
dividual will endeavor ..• to bring the satisfaction of 
his needs for tobacco and for means of sustenance into 
equilibrium" (p. 94). Indeed it is this " ... weighing of 
the .different importances of wants, the choice between 
those which remain unsatisfied and those which, according 
to the available means, get satisfied, and the determination 
of the degree to which these latter wants get satisfied" 
that supplies the most consistent and influential motive 
in man's economic behavior (pp. 94-95, my italics). 
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Today it is a commonplace that this endeavor to maxi­
mize want-satisfaction by equating the "marginal" satis­
factions of all wants can take place only through the allo- .,. 
cation of income, and indeed Menger's theory of the 
distribution of "available means" seems to approach 
this. 1 Yet it is not clear that Menger sees the role of 
completely general purchasing power, for in the subse­
quent discussion he speaks of quantities of specific goods 
in relation to their limited possible uses-e.g., the farmer's 
com may be used for food, seed, ·feeding cattle, etc. 
(pp. 95 ff.). 

Elsewhere he notes that the ability to satisfy more than 
one want (or column) is a power possessed by· "most 
goods" (p. 112 n.). He does not distinguish satisfactorily 
between goods which satisfy the one want and those 
which can satisfy qualitatively different wants.2 But 
Menger's solution is, for the latter case, clear and correct: 

If a good is able to satisfy different types of wants, each 
of which has "decreasing significance with the degree of com­
pleteness with which it has already been satisfied, the eCo­
nomic man will direct the quant~ty at his disposal first to 
the satisfaction of the most important wants regardless .of 

. what type they may be, and the remainder will be devoted 
to those concrete want-satisfactions which are next in im­
portance, and so on with the filling of less important wants. 
This practice has the result that the most important of all 
those concrete wants which are not satisfied are of the same 
significance for all types of wants, and accordingly all con-

1 If the allocation of income is intended, then not marginal utilities but 
marginal utilities divided by prices, or in terms of units of equal value, are 
equated, of course. 

1 Menger does not seem to realize the fundamental difficulties involved 
in making this distinction-difficulties which have manifested themselves 
so successfully in preventing the development of a satisfactory definition of 
a commodity. But although the basic problem is still unsolved (and prob­
ably will remain so), Menger's development is crude in comparison with 
modern statements. 
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crete wants are satisfied to· an equal level of importance 
[p. 98 n.]. ~ · 

Yet this is not a complete solution, since there .are an 
infinite number of needs which any particular good can­
not satisfy, and it is strange that one of the most impor­
tant steps in the entire argument is found only in a foot­
note. Menger's failure to develop generally the method 
by which the individual maximizes his want-satisfaction 
is an outstanding weakness in his theory of value. 

The valuation of a stock of goods follows directly from 
the principles of economic behavior and of variation in 
the quantitative importance of wants. Ass.ume that the 
individual has five units of the good capable of satisfying 
wants I and II. He will apply this stock to the three most 
important stages of I, with satisfactions 10, 9, and 8, 
respectively, and to the two most important stages of 
want II, with satisfactions 9 and 8, respectively. The 
last unit, the "marginal" application in later terminology, 
will satisfy a want which has an importance of 8, and 
since by definition all units are identical, all will be valued 
at 8. We have then the principle of value: "The value of 
a unit of the available stock of a good is for every indi- · 
vidu;1l equal to the significance of the least important 
want-satisfa~tion which is brought about by a unit of 
~e 'total quantity of the good" (p. 99 [italicized by 
Menger]; als~'pp. 107-8, etc.). Wants-equivalent to 
utility in Jevons-and supply are of. correlative impor­
tance, so that although our need for air is great (repre­
sented by, .say, Col. .I), the supply is·even greater and air 
is worthless. Diamonds are less needed (here perhaps 
Col. VIII), but the supply is so small that their value is 
high. The "paradox" of utility and value of the classicists 
is solved. 
•. The interesting question of the _right to attribute a 
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"marginal" or "incremental" utility theory of value to 
Menger may be considered briefly. His g.nalysis is always 
in terms of the Teilquantitat-literally the fraction or 
portion. Yet at numerous points the word is qualified: 
"practically significant portion"; "portion which is just 
observable." 1 It seems clear that Menger is thinking in 
terms of small, finite quantitative changes, and not of 
infinitesimals. He, unlike his co-discoverers of the utility 
principle, \Valras and Jevons, probably had no mathe­
matical training, and would therefore use such a common­
sense approach rather than the convenient analytical 
concepts of continuity and derivatives. The ~oncept of 
a small finite change is, of course, more realistic. In a 
mathematical treatment it yields a slightiy indetermi­
nate solution: the value found by withdrawal of a unit is 
larger than the value found by ~ddition of a unit. But 
•the realistic mathematician has the same problem if he. 
postulates a limited power of discrimination on the part 
of the consumer, as with· Edgeworth's "minimum sen­
sible." 1 Accordingly, Menger seems clearly to have 
formulated a "marginal" utility theory (although, a~ with 
Jevons, Menger devotes little attention to total utility). 

Productive Organization: the Allocation of Resources 

f Menger lays the groundwork for a correct theory of 
productive organization-i.e., for the determination of 
the allocation of resources. The final development, how­
ever, the theory of alternative cost, is left for 'Wieser to 
formulate.• This great hiatus in Menger's theoretical 

I Thus, pp. 52, 77 (twice), 83, 102, 103, etc. 
1 Cf. the remarks in Mathematical Psychics {London, 1881), pp. 7, 60, 

99-100. 
1 Wieser's first publication, Ober den Ursprung und die Hauptgesetze des 

wirtschaftichen Wertes (Vienna, 1884), pp. 146-70, gives the essentials of 
the alternative cost theory. Wieser himself, however, never applied the 
theory correctly to the problem of distribution. Compare the next chapter. 
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system is very hard to explain, especially since the correct 
allocation of resources is suggested in the footnote which 
has already been quoted in connection with his value 
theory.1 There, it will be recalled, Menger suggests tha 
the most economic utilizatiou of a good which satisfies \ 

"several wants is to equalize its "marginal" significance for 
all wants. This pregnant suggestion, which contains the 
heart at once of the alternative cost theory of value andj 
of distribution theory, is never elaborated, nor is it ap­
plied directly to the problem of allocating productive 
serv1ces. 

Menger's preoccupation with directly consumable 
goods probably plays a part in the fundamental defect in 
his theory-the complete neglect of costs-but a more · 

/important explanation lies in his failure to realize the 
continuity of production, i.e., to realize that the price 
of a good must be sufficient to repay its costs (which are · 
the products its resources could produce elsewhere) if the 
industry is to hold the productive resources used in it. 
This failure appears most clearly in his criticism of the 
cost theories of value (esp. pp. 119-22). As Menger says, 
historical costs are .irrelevant to value; a diamond is­
equally valuable whether it has been found by chance 
or is the product 11of a thousand days of labor." And it 
is true that 11experience also teaches that the value of the .. . 
productive factors necessary to the reproduction of many 
goods ~.g., clothing which is no longer in fashion, obso­
let~ 'machines, etc.] is much greater than the value of 
their product, and in many other cases their value is less 

-than that of their product" (p. 121). But it is a non . 
sequitur to argue from this, as Menger unfortunately 

V does, that costs cannot influence value (pp. 119 ff.). He 
fails to consider the fact that although costs never have a 

I.Cf. p. 98 n.; supra, p. 145. · 
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direct effect on value, yet they are-"in the long run"­
of at least coordinate importance in its determination, 
and in the limiting case of constant costs they are com­
pletely dominant. Only for very short periods of time is 
the supply curve of a commodity, assuining it to be 
perishable, so inelastic in comparison with its demand 
curve that the former may be ignored in price determina­
tim;.. And supply curves become more· elastic as the 
time available for readjustments of scale of output in­
creases, because resources become more mobile as be­
tween industries, and the influence of supply on price 
first becomes equal to and then typically far exceeds that 
of demand. Under certain assumptions such as atomistic 
competition, non-specialization of reSources, and un­
limited time for full adjustment of the productive organ- . 
ization, constant costs tend to prevail and, in so far as 
that condition is approximated, demand determines only 
the quantity of a commodity sold, not its price. Menger's : 
theory is therefore applicable only to very short-run • 
"market" prices, and his failure to recognize the increas­
ing mobility of resources through time vitiates, accord­
ingly, his refutation of cost theories of value. This is also i 
true of his criticism of classical theories of rent, wages, ; 
and interest (pp. 143-52), but this aspect may be de-l 
ferred to a later point. • 

Menger does, however, make one specific contribution." 
to production theory, a contribution the importanc.'\. of 
which literally cannot be exaggerated. That contributio~· 
consists in the realization that the proportions in· w~ich \. 
productive agents may be combinea to secure the same 
product are variable-later known a.S the law of "pr 
portionality" ~r "substitution": 

Now it is quite true that we have disposal over quantities 
of goods of lower order only by means of complementary 
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quantities of goods of higher order, but it is equally certain 
that not only fixed quantities of the jndividual goods of 
higher order can be brought together in production, some­
what in the manner in which this is observed in c:hemical 
compounds .••• Rather we are taught by the most general 
experience that a definite quantity of any good of lower order 
can be secured from goods of higher order which stand in 
very different quantitative relationships to each other • • • 
Jp. 139; alsop. 140]. · 

This formulation of the principle of variation of pro­
portions as a gene~al rule governing all resources is one 
of Menger's greatest achievements, one which he is not 

_required to share with either Jevons or \Valras.1 Oassical 
~eory recognized, of course, the possibility of v~rying 
the amount of capital-and-labor which could be applied 
to a given piece of iand, and this was basic to tlie Ricar· 
dian theory of· rent. But the proportion between labor 
4d capital was generally assumed to be fixed; certainly 
variations in this proportion played no part in accepted 
classical theory. 

~ 
The significance of the principle of variation of propor­

tions is apparent. It leads directly to the marginal pro­
ductivity theory of distribution (see next section). Until 
the. principle of proportionality wa5 fully _developed, 
urthermore, no satisfactorY- solution of the problem of 

resource allocation was possible. Finally, as long as dis-
cussion ran in terms of • fixed proportions between pro­
ductive agents (or as long.as the question was ignored), 
the individual· firm could not be used for purposes of 

·analysis. A firm woqld require all factors in fixed relation 
to output; only socially.....--i.e., by general equilibrium 
analysis-would it be possible to fix the values of indi-

a Walras recognized the principle as early as 1876 (Tlliorie riUI.lhblw.liqlle 
de Ia ricliesse sociale [1883), pp. 65-66}, but he did not add the marginal 
productivity theory to his origfnal fixed-coefficients approach until the 
third edition of the EJernenls (1896). Compare, infrG, Chap. IX. 
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vidual agents. It was a genuine retardation.of economic 
advance that Wieser and Bohm-Bawerk (the latter in an '-./' 
extremely crude manner) returned to. the assumption of 
fixed-coefficients. '· 

Quite surprisingly, Menger fails ~ven to mention ex­
plicitly the technicalp~nciple of diminishing returns from \ r 

an increasing proportion of any agent "in a' combination, 
and, accordingly, to realize its importance for !}is theory 
of distribution. The theory of marginal productivity 
leads to absurd results if any factor is assumed to be 
subject to increasing or even constant returns. But such 
an assumption is itself much more absurd, for no problem 
of resource allocation would arise. Nevertheless, op­
ponents of the marginal productivity theory (e.g.; Hob­
son) have occasionally used examples of increasing re­
turns in "refutation." 

One final point of excellence in Menger's brief treat­
ment of production deserves notice: the absence of the k; 
classicists' "holy trinity" of lana, labor, and capital. r 
Productive factors are simply goods of higher order; the 
services of labor, land, and ~apital goods are on the same 1. 

footing (p. 139). In Menger's treatment, in fact, specific : 
productive agents are not gro.uped into arbitrary cate- . 
gories which lack economic significance. As a result, his ,1 

theory of imputation, now to be considered, gain's a sym- ·1 
metry difficult to secure so long as the classical trichot- j 
omy ruled economic discussion. 

. The Theory of Imputation 

.-2£!:e greatest contribution of the, theory or' ~ubjective J 

value to theoretical,economic analysis lies in the develop­
ment of a sound theory of distribution. This means the 
~view of distribution as the allocation of the total product . 
f-IDOng the resources which combi~e t<:> produce it, 
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through valuation by imputation. Prior to. Menger no 
satisfa~tory theory of distribution had emerged. ·The 
classical view was one of the division of income between 
social classes: Smith and his followers never confronted 
the problem of how a given product may be imputed to 
the resources which cooperate in its production nor did 
they consider distribution as a value problem or discuss 
the priciQg of productive services. Menger was the first 

"economist to raise this question, and, moreover, to sug­
gest the proper manner of answering if} 

The outlines of the theory of imputation (Zurechnung) 1 

~.e., the valuation of productive goods on the basis of 
their contribution to the v~lue of their products-have 
already been indicated. 'Productive goods-goods of 1 

higher order--secure value only because they can satisfy · 
wants indirectly, by producing consumption goods 
(pp. 67-70, 123-26, etc.). This leads to the general 
theorem of imputation: "The value of goods of higher 
6rder is always and without exception determined by the 
anticipated value of the goods of lower order in whose 
production they serve" (p. 124). The element ~of antici­
pation arises from the fad::previously noted,( that pro-
duction requires time:) · ---.. 
~e theory of the .... valuation of individual goods of 

pigher order then f<;>llows from the theory of imputation 
~nd the theory of variation of proportions: "The value 
[of a quantity of a good of higher order] is equal to the 
difference between the significance of that want~satisfac­
tion which would result if we had disposal over the quan-. 
tity of the good of higher order whose value is in question 
and the significance, in the contrary case, of that satis­
faction which would follow from the most economic ap-

I The word Zurechnung, as well as the word "margin" (Grenze), is due to 
Wieser. 
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plication of the totality of goods of higher order in our 
possession [i.e., the remaining resources of this and other 
kinds]" (p. 142). The context (esp. pp. 139-40) makes it 
fairly clear-though not as clear as could be desired~ 
that Menger is here, as elsewhere, speaking of the effect 
on the total product of the withdrawal of a Teilquantitiit 
(a unit) of a resource. This marginal product fixes the 
value of the resource) · 
(l'wo cases are distinguished .. When the withdrawal 

of one unit forces cooperating agents to seek· employ­
ment in less profitable lines-the case of fixed propor­
tions-the value of the variable factor equals the total 
loss of product minus the product secured in other indus­
tdes by the compleme~tary factors. B~t more commonly 

· the proportions in which the factors may be combined are 
variable, and then the withdrawal of one unit of one 
agent is accompanied by a rearrangement of the remain­
ing factors, 1 and the diminution of quantity or quality of 
the product determines the value of the unit which has 
been withdrawn. 

As. far as this theory goes-and it is unquestionably 
superior to any preceding explanation of the determina­
tion of the value of productive agents, with the possible 
exception of that of von Thiinen z__it is essentially cor-~ 
r~ct. The only real criticism is to be leveled at its inade-' 
quacy: Menger has failed to develop the indispensable 
postulate of diminishing returns; it is not clearly brought 
out that the units withdrawn must be small; and the 
question whether this method of valuation of agents 
exactly exhausts the total product is not raised] ·: 

a This necessary element of rearrangement is strongly implied (esp. 
p. 140) but not separately considered. 

1 Menger appears not to have known of von Thiinen. Gossen and Cournot 
are the other two important economists who appear to have been unknown 
to Menger. 
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I One general weakness in Menger's exposition which 
·clouds his value theory is the failure, previously men­
''tioned, to differentiate between durable goods of any 
order and their services: the distinction is essential to a 
.sound theory of interest and rent. The value of a good, 
whether used in production or in consumption, is less 
than the aggregate value of its services during its "life­
time" if this is of appreciable duration. Nowhere does 
Menger clearly recognize this fact; its incidence on his 
theory of capital will be seen to be particularly heavy. 

The Di~tributive Shares: Meng~ on Clcusical Theory 
In a noteworthy section, entitled, .. On the Value of 

Land and Capital Uses and of Land Services in Particu­
\ar" (pp. 142-52),. Menger offers a trenchant criticism of 

/the classical division of the .. factors" of production. 
Ricardo had recognized (however rightly) that the value 

,of la~d was 'not due to the labor expended upon it, arid 
to reconcile· this fact .with his labor theory of value he 
est~blished land as a separate category of goods. Men­
ger's comment is penetrating but inconclusive:. 

The methodological misconception which lies in this pro­
cedure is easily perceived .. That a large and important group 
of phenomena cannot be reconciled with the general laws of 
a science which concerns itself with these phenomena, is 
clear prop£ of the need for reform of that science. It is not, 
however, a ,grou~d for the separation of one group of phe­
nomena from the temaining objects of observation which 
are completely similar in their general nature-which would 
justify the most dubious methodological expedients-, and 
for erecting special highest principles for each of the two 
groups {pp. 144-45). 

, Me~ger's criticism is valid, but he fails to establish the 
1 fundamental economic identity of land and other forms· 
, of capital on which the criticism must rest. The recogni­
tion of this dualism in the classical theory of value had 
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led some economists (Canard, Carey, Bastiat, Wirth, 
and Rosier are cited) to attempt to trace land values back 
to labor expenditures. Menger tries to refute this argu­
ment with the correct but inconclusive statement that 
historical costs are irrelevant to present value (p. 145). 
(fgcardian rent theory is explicitly but inadequately 

. contested as fl special case of cfassical distribution theory. 
Menger fails .to see that "the different qualities and loca­
tions of ground-plots" are not an essential feature ·or 
the classi~al doctrine; rent may equally well be measured 
from the intensive margin. As a consequence it is wrong 
to· say that, "if all plots of ground were of equal quality 
and of equally favorable location, according to Ricardo 
they could not yield any rent .•• " {p. 146).

1 
One must 

regret his too ready concessions that land is usually avail­
able only in a definite quantity, "not easily increased," 
and that immobility of land has the economic significance · 
generally imputed to it. Under Menger's implicit static 
assumptions, capital and labor are also fixed in'quantity; ' 
historically all three "factors" have experienced enor­
mous increases. Immobility, again, is a technical attri­
bute; the mobility of land as between different uses is 
much more important from the viewpoint of price theory 
{which, indeed, usually abstracts from transportation 
costs) than is spatial immobility. 

Menger considers observable divergences of actual 
wages from those necessary to maintain a laborer to be a 
sufficient basis for a categorical denial of the subsistence 
theory of wages, and he asserts that wages depend, in 1 

fact, only on the value of the prOduct of labor {pp. 150-
51). This criticism of classical doctrine is alee inconClu­
sive, for, to the extent that wages govern population, the 
supply <;>f labor may conceptually be so regulated that . 
wages remain at a subsistence level. But again, as in the 
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case of rent, he properly believes wages to be explicable 
by ge~eral value theo~ _ 

The Theory of Capital · 

·Vrhe greatest hiatus in Menger's system of distribution 
is unquestionably the virtual absence of any theory of 
capital.1 _ Here the failur€! to distinguish between goods 
and se~ices from goods is a fundamental. weakness. 
Some beginning is made: it is asserted both that increases 
in capital can take place only through extensions of the 
(undefined) period of production (p. 127), and that all 
such extensions increase the productivity of a given 

v amount of capital (p. 136 n.). Menger thu·s sketches out 
what Bohm-Bawerk later developed. 

Menger finds two limitations to increasing produce by 
extending the period of production: (1) the necessity of 
maintaining life (in a broad sense) in the immediate 
future, and (2) an irrational preference for present over 
future satisfactions. (pp. 126-28). This second factor, it 
may be noted, was deleted by Menger from the second 
edition, lest it be construed as supporting Bohm­
Bawerk's theory of interest~ 

Finally a vague and unsatistictory definition of capital 
is presented: "The possibility of participating in the 

·economic advantages which are bound up with produc­
tion by goods of higher order ... is dependent for every 
individual on his disposal in the present over quantities 
of goods of higher order for the coming period of time, 
or, in other words, on possessing capital" (p. 130; also 
pp. 127-33). Capital, then, is defined as goods of higher 

1 Menger denies the validity of the abstinenc~ theory of interest on his 
usual grounds for dismissing subjective costs--i.e., capital value frequently 

· appears without any self-denial on the part of the capitalist, as in the .pre­
emption of natural resources (p. 133 n.). 

•.Cf. Introduction to 2d ed. (Vienna, 1923), p. xiv. 



CARL MENGER 157 

order kept in possession through a production period. 
This is clearly an inadequate definition, and it provides 
no basis for a theory of interest, although such capital 
services (Capitalnutzungen) must, as Menger says, be 
compensated (pp. 133-36). 

Other than the Grundsiitze, Menger's only work in 
economic theory proper is the article already mentioned, 
"A Contribution to the Theory of Capital," which-ap­
peared in Conrad's Jahrbiicher in 1888.1 Here again no l 
positive theory is presented, but the essay does contain 
two important principles.· There is, first, an acute criti-. 
cism of the classical emphasis on the technical, in con­
trast with the economic, character of capital. His com- l 

ments pn the validity of the practice of considering land 
and labor as "original" factors, capital as a secondary or 
derivative factor, really leave ·very little to be said on this 
subject. 

The second theme of the article, which is in some re­
spects even more important, is the necessity for conduct­
ing capital analysis in the monetary terms in which entre­
preneurs deal with capita(problems: "The real concept 
of capital includes the productive property,· whatever. 
technical nature it may have, so far as its money value 
[Geldwert] is the subject of our economic calculation, that 
is, if it appears in our accounting as .a productive sum of 
money." 2 • These are profound truths; we cap only ' 
lament that Menger does not build on them. There is no 
discussion of the investment process, whereby productive 
services are employed to produce goods, and not satisfac­
tions, which in turn yield a net, perpetual stream of 
services (income). •," 

1 Reprinted in Vol. III ofthe Collected Works (London School Reprint No. 
19, 1935), pp. 133-83. . . 

I Ibid., p. 174. 



Chapter· VII 

FRIEDERICH VON WIESER 

F. RIEDERICH VON WIESER'S place in 'the history 
of distribution theory· is ambiguous.1 The general 

practice of grouping all theorists prominent in the emer­
gence of the theory of subjective value as the "Austrian 

, School" is particularly misleading in this connection. 
Wieser's theory of the "productive contribution" is 

. I 

much more closely allied to the earlier writings of Walras 
than to those of Menger and Bohm-Bawerk. It is note­
worthy, furthermore, that at the very points in \Vieser's 

·.distribution theory where he strikes out from Menger's 
' ·path, Wieser's own doctrines are weakest. 2 

But Wieser occupies a position of indisputable impor­
tance· in the history ·of economics. He was the first of 
the Austrian economists to devote attention to the prob­

f lem of ·the allocation of resources and the organization 
I of a free enterprise economy. In essentials this analysis 

was sound and, except for Wieser's confused concepts of 
variation of proportions of productive factors and of 
marginal productivity, reasonably complete. His state­
.ment, perhaps the first satisfactory non-mathematical 

1 For biographical details, consult F. A. von Hayek's Introduction to 
Wieser's Gesammelte Abhandlungen (Tiibingen, 1929). 

I This was true also in value theory; Wieser's incomprehensible theory of 
· , "natural value," for instance, was designed to overcome purely imaginary 

difficulties in Menger's treatment due to the failure to consider differences 
in the marginal utility of money to various individuals. Wieser insisted on 
treating utility as "absolute" and comparing it from one individual to an­
other-a practice contlemned by J evov.s. 

158 
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solution of the organization of ari enterprise economy, 
carried the analysis of Menger several steps farther, and 
gave a comprehensiveness and unity to the "Austrian" 
theoretical system, which in itself justifies Wieser's high 

· place in the history of this period. 

Early Views 
In 1876 Wieser presented a paper, "On the Relation 

of Cost to'Value," before Knies' seminar.1 This early 
paper anticipated many essential points of his major 
works, but nevertheless it was an. immature prod~ct, •• 
patterned closely after Menger's Grundsiitze. The inde­
pendent discovery of the general theory of alternative 
cQst, i.e., the doctrine that costs are actually the foregone 
utilities of other goods that might have been produced 
by the same resources, may be attributed to \Vieser on 
the basis of the paper. 2 Two quotations .will indicate 
the nature of his early views on the subject: 

To the extent that an individual follows the principle 
which the desire to improve his welfare dictates, he is-"Once · 
we assume his .desires to be given-bound to a completely 
determinate arrangement of production, from which he may 
not deviate without disadvantage: no good should \le pro­
duced if it is able to satisfy only a less important.desire, so 
long as it is possible to produce another good the consump­
tion of which is able to yield greater pleasure to him. 

The value of a productive factor is determined by the 
value of the last unit of any particular commodity which is 
to be produced by it, and this value is then reflected in all 
other sorts of commodities.• 

Great significance cannot be attached to this early 
work. The principle of valuation of individual productive 

1 "0ber das Verhaltnis der Kosten zum Wert," reprinted in Gesammelte 
Abhandlungen, pp. 377-404. . . 

1 Walras had already advanced substantially the same theory; cf., infra, 
Chap. IX. 

1 Gesammelte Abhandlungen, pp. 380, 394, 
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services was merely a restatement of Menger's loss­
principle.1 The crude arithmetical example upon which 
Wieser relied to illustrate the allocation of resources was 
completely misleading, because he failed to consider 
utilities ·relative to costs. 2 Furthermore, the work was 
not published until 1929, a~d presu~ably it had no in­
fluence on contemporary thought. 

Produc~ive Organization under Competition 
The essential aspects of the alternative cost"doctrine 

were analyzed, and their implications for the allocation 
of resources and the relation of cost to value adumbrated, 
in Wieser's first book, Ursprung des wirtschajtlichen 
Wertes (1884). The system there presented was refined 
and elaborated in Der natiirliche Wert. (1889), 3 but the 
latter work marked no great change in viewpoint. Fi­
nally, the Theorie der. gesellschaftlichen Wirtscha~t (1913), 4 . ~ 
attempted, a synthes1s of" all phases of econom1c theory,; 

: but in the field of distribution theory it introduced no 

1 
important changes from the treatment in Na,tural· Value. 
The latter work will be the chief basis of the present 
analysis of Wieser's theory. 

The general outline of Wieser's theory of_ the organiza­
tjon of a competitive economy may be briefly summa­
rized. Starting with the implicit assumption of an econ­
omy with a fiXed quantity of resources, a given set of 
desires, and a given technology, he shows that an eco­
nomic distribution of that economy's resources would be 

1 Ibid., p, 397 and esp. p. 381: "The value of a unit of a productive factor 
is determined by the size of that desire which would have to remain un­
satisfied if the quantity of the productive factor were reduced by one unit." 

I Ibid., pp. 378-80. As a consequence his allocation of resources did not 
maximize returns. At another point the necessity of weighting utilities by 
costs was recognized, however (p. 388). 

• The 1893 translation by A. Malloch, Natural Value, is used here. 
• Traililated into English in 1927. 
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one which would equalize the return from a unit of any 
given resource in all employments. The total return 
from a given set of resources will be maximized, in other 
words, by equating their marginal products in all in­
dustries.1 

The larger a given stock of homogeneous resources, the 
less important are the needs which it may be used to 
satisfy. Diminishing returns is ignored by Wieser; only 
in agricu)ture-"and this is the general rule in old coun­
tries"---4ioes it operate (pp. 100-101, 103 £1.). 2 The de­
creasing . effectiveness is therefore usually due to the . 
diminishing marginal utility of the goods which could be , 
produced by a larger stock. 3 The resource's productive : 
contribution (which is not, in Wieser's opinion, equiv­
alent to the marginal product of modern theory) deter­
mines the value of a unit of a stock of resoilr((es, and the 
value of this marginal unit is decisive in the allocation of 
resources. All uses of the stock of resources must then 
yield this marginal product} 

The law of cost follows from these considerations: liT nits 
of cognate products, that is, products which have at least. 
one productive factor in common, will exchange for each: 

• other (with respect to this factor) as the quantities of it ) 
requisite for the production of one unit of each product 
(p. 172). This is most easily shown when a single agent 
can produce two commodities, A and B, with one and 

1 The reader must be warned that Wieser's "marginal product" had an 
unusual meaning. · 

1 References are to Natural. Value (New York, 1930), unless_otherwise 
indicated. I am indebted to G. E. Stechert & Co. for permission to quote 
from this work. 

1 Cf. Ursprung des wirtschaftlichen Wertes (Vienna, 1884), pp. 64-66, 
100, 166-70. 

• This analysis resolved the conflict between cost and utility. Utility 
determined the value of a unit of a stock of resources; this value was a cost 
in the production of any commodity in foregone utility. Cf. Bk. V, Chap. 
vi; Ursprung, pp. 146, 161. ,. 
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two units of the agent, ~espectively. Then it involves a 
sacrifice of two units of A. to produce one unit of B,-and 
this choice is economic only if the unit of B is worth at 
least two units of A. In other words, "All economic de­
mands are fulfilled when care is taken that goods of less 
marginal utility are never produced from production 
goods which, if employed in producing other things, 
might have J:>rought a higher marginal utility" (p. 
98).1 

This principle does not operate in: the case of resources 
which are used in only one product. Here the possibility' 
of competition between products is absent, and the value 
of the product dete\-mines the value of the resources, i.e., 
the return is a true rent (p. 175).2 

While in general outline Wieser's statement of the al­
ternative cost theory is satisfactory, in certain respects 
it contained important weaknesses. Wieser spoke of the 
"direct" effect of costs on value in exceptional cases, an 
illogical treatment which was plausible only because of 
his assum.ption that demand curves were not continuous 
(pp. 177-78).3 His analysis of the nature of particular 
types ·of costs, too, is virtually worthless. The following 
quotation, which is characteristic of his views, stands in 
sharp contrast to the usual clarity of his thought on the 
subject of costs: "It is only 'socially necessary' costs, the 
smallest amount of costs required, that determines 

1 "The sacrifice [to the producer] consists in the exclusion or limitation bf 
possibilities by which otper products might have been turned out, had the 
material not been devoted to one particular product" (Social Economics 
[New York, 1927], p. 99). 

• In Social Economics these one-purpose productive goods were called 
specific productive means, in contrast to transferable resources, or cost­
means (p. 81). 

• "A good having a use value of 10 [for one unit; a second unit worth only 
one], and a cost value equal to 6, must be estimated at 6, so long as its repro­
duction is possible" (p. 177). The same treatment was very prominent in 
Bohm-Bawerk's theorizing. 
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\·alue .•• " (p. 182).1 Finally, his concept of marginal 
product, a peculiar hybrid of truly marginal analysis and 
of fixed coefficients of production, inhibits a clear view of 
the nature of the margins to be equated. 

General Theory of Distribution 

Wieser follows closely Menger's theory of the valua­
tion of combinations of productive goods. The ·antici­
pated yalue of the commodities produced by the 
productive agent determines its value. He emphasizes eco­
nomic, in contrast with physical, imputation, for only 
scarce goods are considered in production. This point is 
clarified by a now famous analogy t? le~al imputation: 

The judge ... , who, in his narrowly-defined .task, is only 
concerned about the legal imputation, confines himself to the 
discovery of the legally responsible factor,-that person, in 
fact, who is threatened with the legal punishment .. ._. In 
the division of the return from production we have to deal 
similarly not with a complete causal explanation, but with 
an adequately limiting imputation,-save that it is from 
the economic, not the judicial point of view (p. 76). 

This view is not wholly correct~ unless the (marginal) 
physical products of individual productive services can 
be separated analytically, it is impossible to separate 
their shares of the value product. The economist, there­
fore, must know the physical' production function as well 
as relative prices, and Wieser himself postulates such 
functions. · 

\Vieser argues that the general theorem ·of imputation 
is of no value in the determination of the prices of the 
individual productive agents which cooperate to make 
the consumable commodity. His solution of this problem 
will be considered presently. 

•. 
· 

1 The most that can be read into this statement is that the best available 
technology must be used. 
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Before introducing his theory of distribution, Wieser 
points out certain alleged deficiencies in Menger's treat­
ment which prevented the latter's explanation from giv­
ing "the entire solution quite perfectly" (Bk. Ill, 
Chap. iv). The crux of the argument is that the applica­
tion of Menger's loss-principle (i.e., the measurement of 

.j the share attributable to any productive agent by the 
effect on the total product of the withdrawal of a unit of 
that agent) will result in the distribution of a sum greater 
than the total product. Wieser uses the following ex­
ample: Three productive agents yield a product of ten 
units in their most efficient combination. Each will yield 
a product of three units if employed in some other use.1 

The withdrawal of. any one agent from the most efficient 
combination, therefore, would involve a total loss of four 
units of product, making the total remuneration of the 
three agents twelve. units by the application of the "loss­
principle." Since the total product is only ten, this ab-

v surd conclusion proves the error of Menger's theory. 
Wieser attributes this error to a failure to recognize that 
the withdrawal of an agent reduces the productivity of 
remaining agents. Implicit in Wieser's criticism of Men-

·. ger is also the proposition that the proportion between 
,.. t\le factors 'is not continuously variable (see below). 

This refutation of Menger's theory does not deserve an 
elaborate anal:ysis.: The crude arithmetic example upon 
which it is based begs the entire question. If, instead of 
such· discrete changes in total product and in the mar­
ginal productivity of the factors, homogeneous, first 
d~gree production functions are postulcited, no problem 
of over-distribution of product can arise. Moreover, even 

1 The diversi~n of these resources would raise "the return of each of these 
three groups ••• by 3 units" (p. 83), which presumably assumes the pro­
portions to be variable in the industries not under consideration. 
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if the principle of the example is accepted, it represents, 
obviously, a position of disequilibrium; resources would 
be diverted to this most profitable alternative until it 
was no' more profitable than other industries. . 

Before turning to Wieser's solution of the problem of 
di~tribution, it is necessary to examine the different con­
cepts of variation in the proportional factors which are 
found in his work. Numerous places can be found where 
he seems clearly to recognize the possibility of varying 
the proportions of agents in the production of any prod­
uct (pp. 72-73, 77-78, 82, 117, 160, 200). 1 It is also not 
difficult, however, to find points at which he seems to 
believe that the proportions of the agents used in pro­
ducing a commodity are fixed (pp. 86-88, 90 n., 103, 108,·. 
200), 2 and this concept is basic to his theory of distribu-, 
tion. This ambiguity is to be ascribed, the writer believes, · 
to a confused concept of variation of proportions of pro­
ductive factors. Wieser sees, almost necessarily, that it 
is generally possible to vary the amount of one factor 
used in cooperation with given amounts of others, but 
he apparently believes that when the proportions areal,: 
tered, a new and different product results. The following 
quotation is the only explicit support for this interpre­
tation, but it receives additional verification from the 
general tenor of his thought: 

But however far exchange may be specialized, the classes 
of productive combinations are undoubtedly more numer­
ous than the classes of production goods. The <;lasses of 
combinations into which a good like iron or coal (even of 
one distinct origin or quality) may be introduced, are in­
calculable, and the same may be said of unskilled or day's 
1 Ursprung, pp. 45, 175, 176. 
1 Ibid., esp. p. 175: "Wahrend die grossen Gruppen der Productionsfak­

toren allerdings in dem strengen Sinne complementii.r sind, dass keine 
ausfallen kann, ohne das sich die iibrigen ihre N utzkraft vollig einbussen .. . . . 
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labour. One and th~ same field is planted in rotation with 
the most various crops. And thus it comes that a_mere 
change in the quantity of the same kind of goods in a group 
is sufficient to produce a new equation [i.e., a new ·product] 
(p. 90 n.; cf. alsop. 176). 

An "improved" theory of imputation is advanced by 
,/Wieser to remedy the alleged defects in Menger's treat­

ment. Wieser's doctrine rests on the concept of the 
"productive contribution," i.e., "that portion o{ return 
in which is contained the work of the individual pro­
ductive element in the total return of production" (p. 88). 
The distinction between the "productive contribution" 
and the loss-principle share is a dialectical difference be­
tween "contribution" and "co-operation," a difference 
which Wieser ackriowledges to appear ''contradictory and 
artificial,'' as, in fact, it is (Bk. III, Chap. vi, passim). 
The nature of the productive contribution can best be 
shown by a detailed analysis of Wieser's theory. 

" Wieser postulates two conditions for his theory of im-
- putation :' (i) that the value of the productive agents is 

equal to the value of their products (pp. 88, 91, etc.); 
and (ii) tliat the productive agents combine in -fixed 
prop~rtions, which vary between industries (Bk. III, 
Chap. v). · · , · 

These conditions are expressed algebraically by the 
following equations, jn which x, y, and z represent the 
value of single units.of productive agents X, Y, Z, and 
the values on the right sides of the equations are prices 
of single units of three products: 

X+ 'J = 100 
2x + 3z = 290 
4y + Sz = 590 

(1) 
(2) 
(3) 

By solving these equations simultaneously, the values of 
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r the' units of productive agents are discovered. That of 
xis 40; of y, 60; of z, 70. ·These are the "productive con-
tributions" of these agents.1 , 

It is interesting to carry out a suggestion from Pro.;, 
fessor Knight 2 and prove by Wieser's· own equations 
that the "loss-principle" share and the "productive con­
tribution" are identical. From his equations it is appar­
ent that for these three industries to utilize the available 
resources so that one unit of each of tlie three commod­
ities will be produced, the productive factors X, Y, and 
Z ~ust exist in the quantities 3, 5, and 8 respectively. 
Let us withdraw one unit of X (leaving two units), and 
discover the effect on production of the ~ew allocation of 
resources as between the commodities-which we may 
label a, b, and c, for equations (1), (2), and (3). The 
equations become: · · 

... A(x + y) = lOOA 
B(2x + 3z) = 290B 
C(4y + 5z) = 590C 

(1.1) 
(2.1) 
(3.1) 

where A, B, and C are·the coefficients representing the 
new distribution of resources (they were of course all 
equal to unity before the withdrawal of a unit of X). 
The equations can be rewritten to discover the realloca­
tiqn of resources resulting from the withdrawal of a 
unit of X: 

Ax+ B2x =·2x 
Ay + C4y = 5y 

B3z + C5z = · 8z , 

(4) 
(5) 
(6) 

' 1 In Social Economics, "specific factors" (see note 2, p. 162) are con­
sidered as residual claimants, even though there might be several in the 
production of a single good. When more than one specific factor is used in a 
product, their shares are indistinguishable. 

1 "A Note on Professor Clark's Illustration of Marginal Productivity," 
JtnmllJJ of Political Economy, XXXtll (1925), SSG-53. 
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The x's, y's, and z's can be cancelled out, and the system 
of equations solved for A, B, and C. The values found 
are A = .45456, B = .77272, and C = 1.13636. The 
total product can now be computed from the right-side 
members of equations (1.1), (2.1), and (3.1). It is 
939.99.8, which is 40.002 units less than the product 
(980) secured before the withdrawal of one unit of X, anc;l 
is almost exactly equal (the slight discrepancy is due to 
the rounding off of the figures) to the productive con­
tribution as measured by the original equations! 

It can alSo be shown that the same conclusion holds in 
general, no mattel_' what the initial quantities or the with­
drawals of the various factors are. 1 \Vith a given set of 
prices of final products and a given set of fixed technical 
coefficients, the values of the productive a,gents are not 
affected by their absolute or relative supplies. The use-

-lessness of such analysis in' economic problems is self-
/ evident; Wicksell's well-known criticism of \Vieser that 

such equations prove only that the price of the productive 
agent is uniforin throughout industry seems quite justi­
fied.2 

It deserves notice that Wieser's doctrine has been 
adopted in the twentieth century by several economists. 
F. M. Taylor superimposes an almost identical structure 
on his marginal productivity theory because existing fix­
ities of proportions in many industries are believed to be 
such a limitation on the principle of variation as to make 

·the supplementary (and uncoordinated) fixed-coefficients 

1 See mathematical note at end of this chapter. 
• Uber Wert, Kapital und Rente Uena, 1893), p. xii: "Allein es ist klar, 

dasz man durch ein solches Verfahren, und mag man die Zahl der Gleichung­
en noch so sehr vergroszern, iiberhaupt nichts mehr erfahren wird, als man 
schon im voraus wuszte, niimlich dasz bei freier Konkurrenz das Entgelt 
oder der Ertragsanteil eines und desselben 'Produktionsmittels' in allen 
Geschaften annaherungsweise derselbe sein musz. Das und nichts anderes 
besag~n, wie man Ieicht sieht, die obigen Gleichungen." 
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system of .~'great importance." 1 J. R. Hicks has also 
outlined a 'system essentially similar to that of Wieser. 2 

Hicks' theory is stated very briefly, however, and is used 
merely to suggest that even if the coefficients of produc­
tion were fixed, a determinate wage rate and allocation 
of resources would result. W. Vleugels has been perhaps 
the most uncritical follower of Wieser. 3 

Several criticisms may .be made against the use of the 
method of fixed production coefficients to determine the 
distribution of the product: 4 

First, implicit in such an analysis is the assumption · 
that the prices of the final products are given, and that 
their demand functions are infinitely elastic at the given 
prices. Taylor saw this clearly; 5 the other writers (ex­
cept Hicks) ignored t~e point. It is obvious that if the 
elasticity of demand for any product is less than infinite, 
price becomes a function of output, and total sales value 
no longer equals a constant (e.g., 100 in equation [1]) 

1 Principles of Economics (8th ed., New York, 1923), Chap. xxx. Only 
one difference in treatment is noteworthy: Taylor believed that there might 
be more than one possible combination of the productive agents to make the 
same product, and the choice of methods would depend upon the relative 
prices of the agentl used. This concession really gives away the whole case 
for fixity of proportions, for, a priori, if two combinations are possible, why 
should there not be intervening combinations which could also produce the 
same product? As a matter of fact, Taylor's qiscussion strongly implies 
continuous variability of proportions. 

1 "Marginal Productivity and the Principle of Variation," Economica, 
XII (1932), 79-89; The Theory of Wages (London, 1932), pp. 11-19. 

1 To emphasize "Die Brauchbarheit und Bedeutung der Wieserchen 
Formeln," Vleugels expands Wieser's system to 6 equations with 8 un­
knowns! "Die l..Osung des Wirtschaftlichen Zurechnungsproblems bei 
Bohm-Bawerk und Wieser," Schnften des Konigsberger Gelehrten Gesellschaft 
(1930), pp. 241-77. 

'Edgeworth made an unfair criticism, in his review of Natural Value. 
By postulating increasing returns he points out the absurdity of Wieser's 
approach; but the marginal productivity theory would yield similarly 
absurd conclusions with this assumption. Cf. Collected Papers Relat~ng to 
Political Economy (London, 1925), III, 53. · 

' Op. cit., pp. 389-90. 
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times output. The assumption of infinite elasticity may 
be valid for the single entrepreneur, but it is absurd if 
applied to the total demand for any product.- In this 
latter case-and it is the one with which these writers 

...; deal-it would be impossible to secure a determinate 
solution of the distribution problem without recourse to 
another set ·of equations, those of the demand for the 
final products. This is done by Walras, 1 who is followed 
by Cassel and Hicks. 

v Secondly~ in order to measure productive contributions 
by a system of simultaneous equations, it is necessary 
that there be as many unique sets of coefficients of pro­
duction (equations) as there are productive agents (un­
knowns). Wieser recognizes this, but his answer to the 
problem is naive and unsatisfactory. He points out the 
unquestionable fact that there are an indefinite number of 
different productive agents but asserts that there are an 
even greater number of equations (sets ot technical coeffi­
cients), since the same agents can be used to produce 
many different commodities (p. 89 n.). 2 This would make 
the system overdeterminate, and stable equilibrium 
would be impossible. Such a conclusion is distasteful, _ 
and we may well follow in this case Cournot's happy· 
practice of refusing to accept indeterminate solutions as 
correct. A fortiori the system must be determinate, be­
cause the experiment with \Vieser's equations indicates 
that his system m<ry be viewed as a restatement of the 
conventional marginal productivity theory for a given 
point of static equilibrium. 

The primary criticism has just been suggested. A 

I Cf., infra, Chap. IX. 
• The suggestion is made (pp. 89, 101) that changes in the supply of an 

agent would necessitate recalculation of only those equations into which it 
entered. This is of course untrue; an entirely new equilibrium would have 
to be determined. 
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point of static equilibrium reached by the marginal pro­
ductivity principle can be restated in terms of fixed 
coefficients of production. But this restatement; adds 
nothing, and it does sacrifice both applicability to eco­
nomic life and the important principle of diminishing re­
turns (the marginal productivities of Wieser's agents are 
constants). As a matter of fact, Wieser's equations are 
homogeneous and of the first degree, and therefore fulfill 
the requirements of Euler's theorem. They are conse­
quently open to all of the criticisms which can be levied 
against the economic validity of such equations (criti­
cisms which will be examined subsequently), and yet do 
not serve nearly so well for economic analysis as certain 
other equations of the same general type.t 

The S pecijic Shares 
Supplementary to this general theory of distribution, 

Wieser analyzes· the separate returns of the "holy trin­
ity"-land, labor, and capital.1 The first two, land and 
labor, will be presented in very summary form, since they 
contribute nothing to the advance of economic thought. 
The treatment of capital is the most penetrating by far, 
and, accordingly, attention will be concentrated on that 
subject. He gives virtually no attention to the problem 
of pure profit. 1 

1 Cf., infra, Chap. XII. 
1 Wieser attaches no value other than that of convenience to this classi­

fication of productive agents, it need scarcely be said. Cf. pp. 89 n., 94; 
SocUJl Economics, p. 11 ; Ursprung, p. 171. 

1 In the Ursprung a theory of profits is suggested: "So lange die Produc­
tion neu ist, ist dieser Process des Aufsaugens erst im Gange. Bevor die 
neue Productionsweise bekannt war, hatte das Productivgut gar keinen 
oder nur einen geringen Wert. Die Kentniss des neuen Verfahrens bewirkt 
ein Eindringen oder doch ein Anschwellen des Wertes, ein Wertsteigerung, 
die oft ausserordentlich gross ist. Dies ist die QueUe der oft erstaunlich 
grossen Productionsgewinne" (p. 145). This is clearly a "dynamic" approach 
to profit, and it is of no analytical value; in actual practice the decrease of the 
product's price is usually much more important than the rise in factor prices. 
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The Theory 'of Rent 

Any critical analysis of· \Vieser's p.resentation .of rent 
theory must be as negative as is Wieser's own treatment of 
Ricardo (cf. Bk. III, Part II, Natural Land Rent, and 
also Bk. V, Chap. xii, Land Rent as an Element in Cost). 
Certain basic errors were alleged to be incorporated in 

'Ricardo's statement, but these "errors" are in fact the 
result of Wieser's hypercritical but confused exposition 
of the classical theory .1 

One aspect of Wieser's theory of rent does deserve de­
tailed consideration, however. He was one of the first of 
the well-known writers to suggest that conventional rent 

· theory could also be used to explain the return to pro­
ductive agents other than land. The applicability of the 
doctrine to all factors is suggested: "The more fertile 
land, the land which lies nearer to the sphere of demand, 
the more skilled labourer, the more capable machine, are 
not only more highly paid, but have imputed to them as 
well, on account of their better quality, a comparatively, 
greater share in the return,-which, indeed, is the cause 
of their being more highly paid" (p. 113; cf. also Bk. III, 
Chap. xiii, and pp. 119 n., 122 n.). \Vieser in fact raises 

·the Ricardian theory to a "universal law of differential 
imputation," and applies it especially to the return from 
concrete capital (p. 128). This implicit recognition that 
classical rent theory was not contradictory to generalized 

1
. explanations of all returns is a contribution of \Vieser's, 
:although he failed to explain thoroughly the method of 
:reconciling these two approaches. 2 

. • .. 
I For example, it is implied (pp. 119-20} that Ricardo was unaware that 

his doctri~e requires that the amounts of the best land and of capital and 
labor be limited; it is asserted (pp. 120 ff.) that the theory is applicable only 
when there is no-rent land; etc. 

I For such a detailed reconciliation of the Ricardian rent and the mar­
ginal productivity theories, cf. Wicksteed, infra, Chap. XII. 
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Theory of Wages 
Wieser, like Menger, is a severe critic of the labor· 

theory of value (Bk. III, Chap. iii; Bk. IV, Chap. iv; 
etc.). After literally every important (and usually every 
unimportant) point of theory, he points out the relevance 
of the analysis in question to a communistic state. The 
following quotation suffices to indicate his views: "The 
labor theory alone attempted it [the explanation of costs], 
but it has thereby-as we shall go on to show-intro­
duced into theoretic political economy the greatest errors 
that have ever been perpetrated within its sphere" 
(p. 185).1 . 

_Wieser treats labor services exactly as he treated the 
services of every other agent in distribution. The sole· 
difference between labor and other agents is that the 
value of the free laborer is not discussed, since future 
earnings cannot be capitalized (p. 161). An interesting 
aspect of his theory is the refutation of the rigid form of 
the subsistence theory of wages (Bk. V, Chap. vii). Tw:o 
not too-convincing grounds are found for rejecting the 
doctrine. First, only certain classes of laborers are at a 
minimum, yet is not the sexual instinct equally operative 
in all classes? Second, when certain economists concede 
that a customary standard of living may be the minimum 
which workers successfully endeavor to retain, a stability 
of wages is implied which is empirically false. 

The Theory of Capital and Interest 
Preliminary to a presentation. of Wieser's theory of 

capital, it is necessary to give explicit statement to the 
postulates of his theory: 

1 The following statement with regard to the effort of certain socialists 
to reduce circulating capital to labor deserves quotation: "Was aber die 
Schlussfolgerung anbelangt, so scheint mir mit derselben die ausserste noch 

• erreichbare Grenze des Misverstandnisses der Aufgabe und des Verfahrens 
der Wirtschaftslehre erreicht zu sein" (Ursprung, p. 113). 
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1. apital consists of perishable goods (but not the means 
of subsistence of laborers), and is completely used-up in 
the productive process.1 . 

, , ti. The capital reproduces a gross product whose value 
· exceeds that of the capital which· is consumed in the 

. ' • process. 2 

iii; Throughout the discussion, the total supply of capital 
, .. is implicitly assumed to be fixed. 

The first two of these postulates are examined, the 
second immediately, the first as a second approximation.• 
The analysis of the productivity of capital-a term which 
Wieser right1y limits to the net return above replacement 
(p. 126)-is primarily a refutation of the labor theory of 
value, but there does emerge the essential point that the 
wide use of capital is pragmatic proof of its productivity . 

. With regard to durable capital, Wieser suggests that the 
interest rate, already determined in connection with 
perishable capital, is used to discount the future returns 
of fixed capital,. and thus the value of income sources 
is determined. Fixed capital pe_r se is "of no importance 
to the principle of valuation of capital" (p. 152). 

·Returning to Wieser's capital theory, with the three 
conditions given, the determination of the interest rate is 
relatively simple. The total imputed return of capital is 
composed of two parts: reproduction of capital and net 
return (reproduction and maintenance coincide, since the 

t "I understand by the term capital the perishable or the movable means 
of production" (p. 124 n.). "I do not include the means of subsistence which 
must be held ready at hand for the labourers. These are conditions of pro­
duction, but not its causes" (p. 125 n.; alsop. 190). This last point shows 

/clearly the danger of grouping the subjective value theorists together as the 
"Austrian school"; the means of subsistence of the laborer are the only 
form of capital, according to Jevons and Biihm-Bawerk. 

• "In the gross return must be found newly produced all the consumed 
capital, and beyond this there must be a certain surplus" (p. 125). It is clear 
that Wieser assumes that capital goods are completely won~ out in the 
production process. His capital category consists of machines, etc. 

• The problem of durable capital is taken up in Bk. IV, Chap. vi. 
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capital goods are completely worn out). Capital cannot 
claim this net return: "If, from the value of 105, 5 are 
set aside as fruits which may be consumed without pre­
venting the full replacement of the capital, only the re­
mainder of 100 can be reckoned as capital value" 
(p. 141).1 This net return, in answer to Bohm's criticisms 
of Thiinen, can never be assimilated into the capital value 
so long as there is net physical productivity of capital.' 
Interest is determined by the ratio of net return to capital 
value; "Interest represents a net increment to or fruit 
of capital" (p. 144; also Bk. IV, Chap. iii, passim).• 
\Vhen the percentage of increments to capital "obtains 
in a large number of connected cases" it becomes the 
rate of interest. The equalization of the rates of interest 
between employments· is of course attributed to com-
petition. . 

In the case of the interest rate on consumption loans 
\Vieser comes close to Fisher's later "income stream" 
concept (Bk. -1v, Chap. viii). "Accidental and personal 
circumstances" determine whether an individual wishes 
greater income now or in the future, and. preference for 
the latter need not be irrational. It is implied that pref­
erences vary between individuals so that the net effect is 
for them to cancel. Since lenders can always secure the 
productive rate of interest, however, it is also suggested 

• WieSer seems to have the crude notion that the product comes at the 
end of the production process, i.e., the life of the capital goods, all at once. 

1 Wieser admits (p. 126) that "The task of our theory is, in the last re­
sort, to prove the value productivity of capital," but the value aspect is 
never treated separately. This practice is internally consistent with his dis­
tribution theory, for if {1) there is no diminishing return from increased use 
of capital, and (2) final product prices are constant, physical and value 
productivity will always be proportional As a matter of fact only the sec­
ond assumption is needed to establish this conclusion foe the individual 
entrepreneur. Bohm-Bawerk makes the same assumption. 

I cr. Social Eanwmics, p. 138: "The rate of interest is nothing more 01' 
less than an expression of the marginal productivity of capital" 
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that the rate on consumption loans must be equal to 
that on productive loans (p. 153; Bk. IV, Chap. ii).-

One further aspect of Wieser's capital theory deserves 
mention. His heaviest barrage against the socialists 
(though Natural Value was filled with such attacks) cen­
ters on their attempt to reduce capital to labor, an effort 

v caustically described as a kind of "theoretical infatua­
tion" (Bk. V, Chap. x). Two general methods used to 

"' substantiate the socialists' thesis are criticized. First, 
although frequently capital does supplant labor, as they 
asserted, often (as in the case of raw material) it does not, 
and sometimes the converse is true.1 The second line of 

v argument goes back to the origin of capital, which, the· 
socialists say, is ultimately obtained by labor. The 
refutation is emphatic, though irrelevant: 

v 

.Let the reader judg~! First, the economic valuation of 
labour is explained by the peculiar nature of labour-that 
its employment necessitates personal sacrifice. Then capital, 
after being recognized as materialized labour, and so labour 
that has become impersonal, is subjected to the same valua­
tion:-a proceeding for which there is no possible justifica-
tion {pp. 20o-1). 

Wieser's theory of capital is of a peculiar hybrid nature. 
It is related to the Jevonian concept by the unrealistic 
assumption of complete disinvestment of capital, yet it 
contains no element of the period of production. The 
assumption of fixity of supply of capital in net effect re­
duces the theory to a pure productivity explanation of 
interest. It cannot be said to be a marginal productivity 
theory, however, because of the fallacious concept of im­
putation upon which it is based. 2 The failure to consider 

l The concept of variation of the proportion of productive factors con­
veniently emerges at this point in the argument (p. 200). 

• This dependence is recognized (p. 127). This point is really an internal 
criticism; the net product may also be secured properly by marginal pro­
ductivity analysis, without affecting Wieser's capital theory. 
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interest on capital during the period of investment is a 
further defect. 1 Finally, the assumption of constant 
product prices which underlies Wieser's distribution 
theory automatically eliminates the problem of the reia­
tion of physical to value productivity, and consequently 
ignores also the problem of effects of variations of factor 
supplies on their relative shares of the product. 

But, turning to the other side, it is no exaggeration to 
say that Wieser presented one of the best theories of 
capital which had emerged up to that time, and perhaps 
this questionable praise is too light. His assertion that 
capital is essentially permanent, since net productivity 
is measured only after full maintenance of capital has 
been provided (p. 133), 1 is not detracted from by his 
postulate of complete liquidation. The latter assumption 
is an analytical device for purposes of simplification, and 
it does not touch the core of fundamental insight. The 
emphasis which Wieser lays on the demand for capital­
in contrast with the supply of new savings-was, further­
more, a real advance. The fact is, empirically, that an­
nual new savings form such a small part of existing cap­
ital that their effect on the interest rate is negligible 
even in "moderately long" periods of time. And, finally, 
Wieser's opposition (which is shared by J evons) to the 
thesis that people are by nature prone to overestimate 
the present in comparison with the future is well taken. 3 

The detailed treatment of this aspect of capital theory 
will be deferred, however, to the next chapter, which 
deals with Bohm-Bawerk. 

1 Wieser's treatment assumes investment to be instantaneous, except, of 1 

course, for the growth of the investment itself through time. 
• Soci<U Economics, p. 65. 
1 Ibid., p. 38: "One may thusly say that it is a sound maxim among all 

peoples of normal development to appraise alike the present and the future." 
a. also Natural Value, p. 19 n.; Bk. IV, Chap. xi. 
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Mathematical Note 
From equations (1.1), (2.1), and (3.1) 1 the total value 

product (T. V. P.) can be written: · 

(I) T. V. P. ·= 100A + 290B + 590C. 

Equations (4), (5), and (6) can be written as follows: 

(II) A +2B =X 
(III) A + 4C = Y 
(IV) 3B + 5C = Z, 

where X, Y, and Z are the total supplies of the factors of 
production. If these equations are solved for A, B, and 
C in terms of X, Y, and Z, the following values are se-
cured: · · 

A = !rX + frY - !rZ 
B = -b:X - II Y + !rZ 
·c = fi:Z - IBX +-bY. 

If these values are substituted into equation 
result can be simplified to 

(II) T. V. P.·= 40X + 60Y + 'lOZ. 

(I), the 

Then if the stock of any productive agent is reduced by 
one unit (or any other number of units, since this is a 
linear equation), the product will decrease by exactly 
the amount of its "productive contribution." 

l Supra, p. 167. 



Chapter VIII 

EUGEN VON BOHM-BAWERK 

EUGEN VON BOHM-BAWERK is the best known 
and most influential of the founders of the "Aus- ~ ... 

trian" school,l He, like Wieser, proceeds from the foun-l: 
dations of Menger's theory of subjective value, and ex- i 
tends this body of doctrine into the fields of production I 
and distribution. But these two foremost intellectual 

1 

disciples of Menger differ greatly both in their interpre­
tation and in their developments of the theory presented 
in the Grundsiitze .. 

Bohm-Bawerk's pre-eminent position is explicable on 
several grounds. In the later years of the Methpdenstreit 
when a German economic theorist coufd . assume, as 
Schum peter has phrased it, only "the propensity for often 
fa~!ic ab~~j.~ns" on the part of his readers, 2 Bohm­
Bawerk battled valiantly in behalf of the rights of theory. 
For although he did not engage to any important extent 
in that largely barren controversy over methodology, his 
own theoretical contributions, supported by an energetic 
participation in the polemical literature of the day, were 
offered with a confidence and a finality which were much 

\For a description of Bohm-Bawerk's environmental influences, consult 
Joseph Schumpeter, "Das Wi!;senschaftliche Lebenswerk Eugen von Bohm· 
Bawerk," Zeitschrift fur Volkswirtschaft, Sozialpolitik, und Verwaltung, 
XXlll (1914), 454-528. Schumpeter's analysis of Bohm-Bawerk's doctrines 
is useful for a general view, but the interpretation is, in my opinion, unduly 
generous throughout. The introduction by F. X. Weisz to the Gesammelte 
Schriften (Vienna, 1924), pp. iii-xv, is also of interest. · 

1 Op. cit., p. 459: " ••• die Disposition zu oft abendteuerlichen Verirr• 
ungen .•• .'' 
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more effective in breaking down the prejudice against 
theoretical analysis than a more tempered and self.-critical 
approach, say that of Marshall, could have been. In for­
eign countries, especially England and America, more­
over, Bohm-Bawerk has had a much wider audience than 
either Menger or Wieser. The early translation of his 
leading works was important in this respect, 1 as were also 
his sorties, chiefly against J. B. Clark and Edgeworth, 
in the English and American economic journals. Finally, 

: of course, Bohm-Bawerk offered a broad generalization 
of the subjective value theory approach, a thing for 
which English-speaking countries had perhaps been pre­
pared by J evons but of which they lacked an indigenous 
supply before Clark (in America) and Wicksteed (in 
England). 

1 
Bohm-Bawerk's theoretical work centers about the 

problem of caQi_?] and i~terest. Yet it would be super­
ficial to treat only this part of liis analysis, for in fact, in 
the course of the development of his views, Bohm­
~awerk not only treats p~~ and di~tril?u~~on theory but 
,also, in effect, offers a conception. of general economic 
's~ure via the medium of his capital theory:- B ti"t these 
two parts, price t~eory and capitalistic production the­
ory, are largely independent of each other. Bohm-~ 

lBawerk's production theory, under which he treats dis­
! tribution, isaii alternative' cost doctrine taken over from 
~~ flis capital theory and production and motiva-

\/ tion theories are, on the contrary, based primarily on a 
study of the role of time in economic life. The following 
treatment will therclore follow this general dichotomy. 

A final introductory word may be added with regard 
I Menger's Grundsiitze was never translated and had become rare long 

before it was reprinted in the London School Series (1934); the translation 
of Wieser's Naturliche Wert (1893) followed two years after that of Bohrn­
Bawerk's Kapital untl Kapitalsins. 
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to Bohm-Bawerk's methodological conceptions.· These 
are not highly consistent: Bohm-Bawerk feels no reluc-, 
tance in making extremely heroic general assumptions, 
but in matters of relatively minor importance he fre­
quently introduces numerous qualifications to suit em­
pirical observation. This may be illustrated f~om his 
utility theory, where it is asserted that utility magnitudes 
are measurable even in a cardirz,al_ sense, and that they 
are comparable as between individuals; yet the postulate 
of continuity of utility and demand functions (which is 
unrealistic only to a minor degree, and essential to ana­
lytic treatment) is never granted. A more important 
weakness is Bohm-Bawerk's failure to understand some' 
of the most essential elements of modem economic 
theory, the__j:oncepts of mutual dete~t~~-~d eq~i­
libri'@l (developed by use of the theory of simultaneous 
equations). 1 Mutual determination (gegenseitige Inter­
dependenz) is s~d for the older concept of cause and 
effect, 2 although unconsciously he makes frequent use of 
the modem approach. This methodological misconcep­
tion is perhaps most clearly revealed in the course of a 
criticism of Fisher's interest theory: 

••• where causal relationships exist, the mathematical 
solution, which always goes from knowns to unknowns, can 
proceed equally well from effects to causes as from causes to 
effects. • . • Unique determination is neutral in relation 
to the problem of causation; it has nothing to do with 
causation. 

And therefore the "unique determination" of a "problem" 
by no means signifies the possession of a correct causal solu­
tion of the problem in hand, and especially it does not sig-

1 Bohm-Bawerk was not trained in mathematics. Cf. Positive Theot-y of 
Capila,l (London, 1891), p. 396 n.; Positive Theorie des Kapitals (4th ed., · 
Jena, 1921), I, 426 n. 

1 Cf. Positive Theot-ie des Kapila,ls (4th ed.), II, 173-74 n. 
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nify a guarantee for the freedom from circular explanation. 
One can ·reason in a circle even about a mathematically 
determinate problem.l 

The Short-Run Theory 

THE ALLOCATION OF RESOURCES I 

In essential aspects Bohm-Bawerk's statement of the 
solution of the problem of the allocation of resources is 
similar to, and based upon, that of \Vieser, although 

· Wieser's exposition is considerably more lucid. Accord­
ingly, only the outlines of Bohm-Bawerk's theory will be 
sketched. 

Subjective value is the sole ultimate determinant of 
economic value. All productive factors (goods of second 
or higher rank) derive their value from that of their final 
products. 3 Nevertheless the "law of costs" does find a 
partial, secondary role in value determination. The 
utility of the marginal product of a given stgck of re­
sources (of a type which is used in producing several_ 
different commodities) determines the price that any in-

1 Ibid., p. 315. 
1 This discussion is found in Books III and IV of the Positive Theory of 

Capital. These sections are a slightly condensed reproduction of his articles, 
"Grundziige der Theorie des Wirtschaftlichen Giiterwerts," Conrad's 
Jahrbii.cher fur NationalOkonomie und Statistik, XIII (1886), 1-66, 477-541, 
which have been reprinted under the same title as No. 11 of the London 
School Reprints. The Positive Theory is only slightly altered in the second 
and third editions (the fourth edition, which is used here, is a posthumous 
reprint of the third edition). "The Ultimate Standard of Value,,. Annals of 
the American Academy, V {1894-95), 149-208, should also be consulted. I 
am indebted to The Macmillan Company for permission to quote from the 
Positive Theory. 

1 " ••• it must be self-evident that a productive good, like any other 
: good, can only obtain value for us through our recognition that on its pos­
i session or non-possession depends our gain or loss of some one utility, of 
1 some one satisfaction of want" (Positive Theory, p. 180; also pp. 180 fl.) . 
. In this connection Bohm-Bawerk notes the difference due to the presence of 
interest, but he c;kfers consideration of this margin between the value of 
productive factors ana the value of their products to the sections containing 
his theory of interest. 
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dustry must bid for a unit of that resource. 1 All products 
whose values are too low to-;>ermit payment of this mar­
ginal product value will be excluded from the use of the 
resource in question. All industries whose product values 
permit payment of a higher price for the resource will 
expand under the inducement of unusual profits, until 
an equilibrium point is r~ached at which the marginal 
utility added by a unit of the resource is the same in 
all employments.2 

This general framework of .resource allocation is iden·- 1, 

tical with that of \Vieser, but Bohm-Bawerk's detailed· 
exposition differs in 9ne important respect. The usual 
Austrian assumption of complete fixity of the quantity" 
of productive resources (or, more properly, of the flow of 
productive services) is an explicit part of his analysis.3 

Yet Bohm-Bawerk deviates at two points from this as-v 
sumption. The first exception is with respect to capital, 
the variations in the supply of which are discussed at 
great length; this point will be considered subse-
quently. · 

The second exception, to which Bohm-Bawerk denies) 
any quantitative importance, is that the disutili~ of Ia- J 

bor indirectly affects the value of goods bY limiting the 

I"The value of the productive unit adjusts itself to the marginal utility 
and value of that unit which possesses the least marginal utility among all 
the product~ ~or whose production the unit-might, econjically, have been 
employed (ibid., p. 1~6). 

1 If a man had a stock of resources which could be <Jevoted to producing 
several commodities, "the amounts produced (of each c!ommodity) would be 
so regulated that, in each kind, wants of something like the same importance 
would depend on the last sample of the kind, and the marginal utility of 
every sample would therefore be approximately equal" (p. 185; alsop. 228). 
This statement is laboriously qualified for the case (typical in Bohm­
Bawerk) of discontinuous utility and demand curves. The assumption of 
discontinuity is defended-quite unsuccessfully, in my opinion-against the 
acute criticisms of Schumpeter, Positive Theorie des Kapitals (4th ed.), II, · 
163-70. 

1 Positive Tlsem-y, p. 229. 



184 PRODUCTION AND DISTRIBUTION THEORIES 

supply of labor. 1 The laborer will-when he may-vary 
his hours or intensity of labor until the marginar dis­
utility of the labor expended equals the marginal utility 
of the product secured from that labor. This is identical 
with Jevons' theory, and "no criticisms are to be raised 
against its validity." 2 

A complete acceptance of the Jevonian theory, it is 
clear, effectively undermines the doctrine (which Bohm­
Bawerk has done more-than anyone else to disseminate) 
that utility of product is the sole ultimate determinant 
of value (unless one considers the utility of leisure and 
the relative disutilities of different kinds of work), and 
that a unit of resource is valued solely on the basis of its 

:marginal product value. Bohm-Bawerk finds several 
reasons, however, for retaining this theory. 

The first reason lies in the characteristic impossibility 
for the individual workman to vary the amount (daily 
duration) of his labor, since large industrial organizations 
are not adapt~d or adaptable to his special circum­
stances.3 This point is sound (although, as will be seen, 
irrelevant) and recognizes a difficulty which was over­
looked by J evons, Wicksteed, and indeed most of the 
economists who have applied the alternative cost doc­
trine to the determination of an individual's supply of 

1 This exception is presented in his "Grundziige" (London School Re­
print), pp.42-45. It is omitted in the Positive Theory, but is subsequently 
restored as Bk. III, I. Abschnitt, Chap. viii, "Wert. und Arbeitsleid" of 
the fourth edition of the Positive Theorie des Kapitals. Exkurs IX, "betreff­
end die Stellung des 'Arbeitsleids' ('disutility') im System der Wert­
theorie" (ibid., Vol. II), and the long discussion in "The Ultimate Standard 
of Value," op. cit., pp. 166-80, should also be consulted. 

• Positive Theorie des Kapitals (4th ed.), II, 194. 
a "Allein die abstrakte Moglichkeit einer so gearteten Verkettung [as 

the equating of marginal utility and marginal disutility) wird unter den 
herrschenden Einrichtungen unseres arbeitsteiligen Produktionsprozesses 
wohl nur selten zur konkreten Wirklichkeit" (ibid. [4th ed.], I, 225-26). 
Bohm does not consider variations in labor brought about through "ab­
senteeism." 
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labor (and other resources). Disutility -can affect the 
relative supplies and prices of commodities only by af­
fecting the quantities of productive services performed ~ 
by given resources or by influencing the allocation of 
these services between occupations. Bohm-Bawerk 
denies the empirical significance of the former alterna­
tive; his denial of the latter alternative will be consid­
ered below. 

The quantitative importance of the limitations on 
varying working hours is, of course, debatable. Edge­
worth minimizes it, claiming that piece work, choice' of 
occupation, the cost of rearing children, the actual flexi­
bility of working hours are factors ·which endow the 
Jevonian theory with general applicability.1 Bohm­
Bawerk, contrariwise, considers the limitation to be very 
important, so that disutility plays only, say, one of "' 
twenty parts in the ultimate determination of value, and 
utility the remainder. 2 This suggestion is difficult to in­
terpret. Either disutility operates in one of the two ways 
mentioned above, in which case utility is not a "sole" 
determinant, or it does not have any influence on rela-
tive values. 3 · 

1 Collected Papers Relating to Political Economy (London, 1925), III, 
5~. 

• "Ultimate Standard of Value," p. 200. 
1 Marshall also combated Bohm's views: "1£ a man is free to cease his 

work when he likes, he does so when the advantages to be reaped by con­
tinuing seem no longer to over-balance the disadvantages. If he has to work 
with others, the length of his day's work is often fixed for him; and in some 
trades the number of days' work which he does in the year is practically 
fixed for him. But there are scarcely any trades in which the amount of 
exertion which he puts into his work is rigidly fixed. If he be not able or 
willing to work up to the minimum standard that prevails where he is, he 
can generally find employment in another locality where the standard is 
lower; while the standard in each place is set by the general balancing of 
advantages and disadvantages of various intensities of work by the indus­
trial populations settled there. The cases, therefore, in which a man's in." 
dividual volition has no part in determining the amount of work he does in 
a year, are as exceptional as the cases in which a man has to live in a house 



186 PRODUCTION AND DISTRIBUTION THEORIES 

Two other reasons are advanced in behalf of utility's 
·uultimacy." Skilled labor is used in the production of 
almost every article, yet 11skilled labor .•. is not more 
painful than that of the common miner •••• " 1 But 
skilled labor is paid for at a higher rate, therefore pain 
or disutility cannot determine value. This constitutes 
a rejection of the second possible manner in which dis­
utility may affect relative values, i.e., by influencing the 
allocation of productive services between various occu­
pations or uses. The failure of laborers to equalize money 

·incomes of alternative occupations does impair the dis­
utility theory. But in order to show that disu tili ty has 
no influence on the relative values of products, Bohm-

. Bawerk would have to go farther and demonstrate that, 
for example, the distribution of skilled laborers between 
the occupations making up this category is not affected 
by the relative disutilities of these occupations-a possi-

. bility he fails to consider. 
But finally, even waiving the limitations on disutility 

discussed above, Bohm-Bawerk thinks it still proper to 
assert that marginal utility is the final basis of value.1 

This conclu,sion, so paradoxical in the light of Marshall's 
mutual determination conclusions on the basis of the 
same assumptions, rests on Bohm-Bawerk's obsolete view 
of causation, already noted. Even when marginal utility 
must equal marginal disutility, it is sufficient to know 
the former to determine value, he argues. This may be 
freely granted, but since the determination of the supply 
of an individual's labor service (and hence of commod-

of a size widely different from that which he prefers, because there is none 
other available. • . • There seems therefore to be no good foundation for 
the suggestion made by v. Bohm-Bawerk ••• " (Principles of Economics 
[8th ed., London, 1920], p. 527 n.). 

I "Ultimate Standard of Value," p. 176. 
• Positive Theorie des Kapitals (4th ed.), II, 196-97. 
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ities) depends on the intersection (Schniupunkt) of the 
curves of marginal utility and marginal disutility, the· 
determination of marginal utility is itself <\ependent upon 
disutility. Bohm-Bawerk completely overlooks this de­
pendence. 

The fundamental irrelevance of all such discussion to 
the question of the "ultimate" determination of value is, 
however, quite patent. If production functions enter 
into value determination, if the relative number of units 
of two products produced by a given resource (more 
properly, by a given set of resources) is fixed functionally 
by technical conditions-and Bohm-Bawerk concedes all 
this--then cost is also an independent determinant of 
value.1 If "ultimate" does not mean "independent," the 
en tire discussion is meaningless.1 · 

The Theory of Distribution 

Bohm-Bawerk's theory of imputation is his only im- , 
portant contribution to Austrian price theory. Osten­
sibly it builds on Menger's theory, 1 but the pridciple of 

1 Edgeworth therefore grants too much when he says. "I admit that. 
upon what may be called the general Ricardian assumption of a futed quan­
tity of labour ••• the explanation given by Professor Bohm-Bawerk 
would be correct-utility, without disutility, would be the ultimate stand­
ard" (Collectetl Papers, op. cit., Ill, 62). 

1 Since the foregoing was written. a possible alternative interpretation 
of BOhm-Bawerk's position has been suggested to me. This alternative 
view is based on two facts: (1) BOhm-Bawerk assumes that the supplies of 
resources and the productivity functions do not change; and (2) he assumes 
utility schedules may vary. It would follow then. from his peculiar idea of 
causation, that marginal utility is the "cause" or ultimate determinant of 
value. This interpretation is very plausible, but BOhm-Bawerk's own dis­
cussion seems to me to suggest rather the interpretation in the text. The 
point is of course unimportant, for the problem reduces to whether he is 
wrong or whether he is "defending'' a very barren tautology. 

1 BOhm-Bawerk speaks of his distribution theory as "auf gewissen von 
Karl Menger gelegten Grundlagen weiterbauend ••• " (Positiw Theorie 
des Kapil.aJs (4th ed.), II, 132). Hans Mayer is typical of the practice of 
confusing the theories of the two men; d. "Zurechnung," Ha1Jdwiirterlnlci 
der Slll4ts1uissexschaftm (4th ed., 1928), VIII, 1212. 
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variability in th~_p_!"oportionsjn_ which _productive agents 
~r:~ joined, so important to Menger's theory, is com­
pletely absent from Bohm-Bawerk's doctrine. The theory 
is presented in connection with complementary goods 
of either first or higher ranks, i.e., either consumption 
or production goods. 1 Four cases are distinguished, as 
follows. 

If none of the factors of a combination can be. used 
without the cooperation of the other combination mem­
bers, and if none is replaceable, ""then one single mem­
ber has the full value of the group, and the other mem­
bers are entirely valueless." 2 The last member factor 
needed to complete a combination (the Schlussstilck) re­
ceives the full value of the product of the combination. 
vSince this ~t case is in fact the cornerstone of Bohm­
Bawerk's theory, 3 it may be considered at once. The 
theory is bad. Bohm-Bawerk is not dealing with an eco­
nomic problem; in the case of rigidly fixed proportions 
between member-factors (and he illustrates this case 
with a pair of gloves), the totality of the members is one 
commodity, and the individual member-goods apart 
from one another have no economic significance. In the 
case of production goods, specifically, no imputation 
would _be possible under his conditions. '-The owner of 
each member could and obviously would demand the full 

1 Positive Theory, Bk. III, Chap. ix. The treatment in the fourth edition 
is virtually identical, and in the discussion of criticisms (ibid., Vol. II, 
Exkurs VII, "Theorie der Zurechnung"}, Bohm-Bawerk makes no conces-
sions or alterations. See esp. pp. 151 ff. of the last cited work. , 

I Ibid., p. 171. It is interesting to note that this case is identical with the 
distribution theory presented by Gossen. Gossen assumed fixed coefficients 
of production, as does Bohm-Bawerk, and came to the substantially identi­
cal conclusion that a factor's share ". . . hangt von den vorhandenen 
Umstanden ab." Cf. Entwicklung der Gesetze des menschlichen Verkehrs 
(Berlin, 1927), pp. 25-2t 

• As, indeed, he admits. Cf. Positive Theorie des Kapitals (4th ed.}, II, 
156. 
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product of the factor-group, and there is no economic 
principle by which this dispute could be settled. To 
determine the distribution by appeal to the irrelevant 
circumstance of order of acquisition of member-factors· 
(i.e., the Schlussstiick secures the full value of the prod­
uct) is completely unsatisfactory. In actual economic 
life, which Bohm-Bawerk purports to describe, chaos 
would result if "circumstances" dictated a variable re­
ward for a factor-most obvi_ously almost all economic 
activity would be devoted to altering the "circum­
stances." 

The second case differs from th~ first in one respect: 
the member-agents (which are still irreplaceable) have 

~ ' 
less profitable employments open outside the combina-
tion. This lower "isolated" value 1 of the agent forms 
its minimum compensation: its maximum value is equal 
to the total product minus the sum of the minimum or 
isolated values of the cooperating members. Assume 
members A, B, and C to have isolated values of 1f), ~. 
and 30, respectively, and a joint product valued at 100. 
The maximum value of A is 100 minus 20-plus-30, or 
50; its minimum value is assumed to be 10. The total 
of the maximum values is 180; here again there is over­
distribution, to be overcome by "circumstances." 

The third case, and, it is claimed, the most common 
by far,.- differs from the second in that some (not all) of -
the factors are replaceable. These replaceable values (in 
Bohm-Bawerk's terminology, substitution values), de­
termined by "the value conferred by the utility in those 
branches of employment from which the replacing goods 
are obtained," 2 (and, due to competition, only these 

1 Determined, clearly, by application of the first case. 
1 Positive Theiwy, p. 173. Again, quite obviously, such values must be se­

cured by application of the first or second ca_ses, in Bohm-Bawerk's theory. 
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· values) are paid to the factors in the joint use. The values 
of these replaceable agents go to the agents in question 
and the renl.ainder of the joint product is divided by the 
irreplaceable agents, according to the principle of the 
second· or first case. These irreplaceable members are 
assumed to'be identical with "land" in actual life, an 
assumption which in general is clearly false. 1 

In the final case all members are freely replaceable. 
The joint value will then equal the sum of the replace­

. mentor substitution cosUi. It may be noted that Bohm-
J Bawerk erroneously suggests that the marginal utility 

of the joint product \Pay be greater than the sum of the 
replacement costs, which will then have no effect on its 
price.1 • • • A fundamental weakness in Bohm-Bawerk's general 
approach to the problem of imputation has been ex-
pressed well by Hans Mayer: ·-

~" 

• • . [Bohm-Bawerk] assumes at the start that the complete 
general organization of the productive system is given, and 
accordingly that the marginal combinations are already 
completely known for the individual productive agents, and 
with these combinations he attempts to ascertain ex post 
the values of the productive agents. Yet these values are 
formed at the same time that the structure of production is 
determined, and this structure of production [i.e., alloca­
tion of resources] could not be carried out rationally without 
knowledge of the utilities dependent upon the individual 
productive agents.• 

To restate the criticism, values of services of productive 
agents depend upon the values of their products, and the 
range of economically profitable uses in tum depends 
upon the values of the services of the productive agents. 

1 1bid., p. 176. 
I Positive Theory, pp. 17G-71. 
• "Zurechnung," op. '"·· p. 1218. 
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Neither factor alone is sufficient to solve. the problem of 
allocation of resources; mutual determinatioh, which 1 

Bohm-Bawerk refuses to apply to economic phenomena, 
is the only conceptual method by which crrcular reason-
ing can be avoided. · 

Bohm-Bawerk expressly denies the necessity for equal­
ity between the value of a product and the .sum of the 
maximum values of its productive factors, 1 a total which 
he calls "an empty, p1,1rely arithmetic sum of numbers." 2 

j
He distinguishes between the "imputation" (Zurechnung) 
of a share to a factor and the share actually "distributed" 
( Verteilung) to it. 3 The actual share~ia based primarily on 
the imputed share, but only, "under completely free and 
atomistic ct:>mpetition does there appear a tendency toward .. 
approximate identity .of the imputed and actually dis-
tributed shares." 4 A 'second factor typically enters to 
differentiate the imputed and distributed shares. "That 
particular set of circumstances (Lebenssituation) which 
leads to a concrete act of evaluation of a productive 
agent, firmly establishes the set of facts for which the 
valuation is to serve, and for this set of facts my formula 
gives a precise, unique solution." 5 Wieser's preconcep­
tion that all factors should have determinate shares im­
puted and (what is the same thing) distributed to them, 
shares not directly affected by any Lebenssituation, is 
held to be neither possible nor necessary.6 

Bohm-Bawerk could never solve the problem of dis-

a Positive Theorie des Kapitals (4th ed.). II, 132-38, esp. p. 138. The 
essence of the argument is that the Schlussstilck's value is alternative, i.e., 
any one factor may have this value, but only one factor at a time can be the 
completing member and thus secure its maximum remuneration. 

I Ibid., p. 136. 
1 Ibid., pp. 146-48. 
• Ibid., p. 147 n. (his italics). 
I Ibid., p. 150. 
'Ibid., p. 156. 
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tribution of a product among its cooperating productive 
agents by his type of analysis. It is possible to solve the 
distributive problem by analysis of the industry·, if one 
assumes variability in the proportions of the factors of 
production; this approach leads to the marginal produc­
tivity theory .• One may also assume fixed coefficients of 
production, but then for the individual industry there is 
no solution; there are several unknowns and but one 
equation. In this latter case of fixed coefficients, one 
must view the economy as a whole, as Walras and 
Wieser do, the latter unconsciously. Their solution is not 
logically wrong; it merely rests on assumptions of a char­
acter contrary to those which make the problem solvable 
in real life. Bohm-Bawerk, using neither approach, sim­
ply cannot solve the problem of distribution, or, for that 
matter, of complementarity in consumption} 

The Factors of Produ~tion 

Of the Austrian economists considered in this study, 
only Bohm-Bawerk attaches any real significance to the. 

·classical tripartite division of the factors of production 
1 In his last work, "Control or Economic Law" (Eng. trans. by J. R. 

Mez [Eugene, Oregon, 1931], mimeographed; Gesammelte Schriften, pp. 23G-
300), Bohm-Bawerk occasionally gives verbal allegiance to the marginal 
productivity theory of wages (thus pp. 18 ff., 36 ff. of translation; pp. 251 ff., 
272 ff. in Gesammelte Schriften). Nevertheless his own theory is reaffirmed 
(translation, pp. 27 ff.; Gesammelte Schriften, pp. 261 ff.), and technical 
errors reveal a lack of understanding of marginal productivity theory. The 
following is typical: "The last worker employed at a given time adds the 
'marginal product'; each one previously hired adds a little more to the 
produce ..•.. Now, if wages increase above the marginal product, the 
entrepreneur will suffer a loss from the employment of the last worker, or 
workers. This may, however, be offset to some extent by the gain from the 
workers employed previously" (translation, p. 51; cf. alsop. 46; Gesammelte 
Schriften, p. 289, cf. also p. 283). A similar profession of acceptance of 
Clark's specific productivity theory is made in "Capital and Interest Once 
More; II. A Relapse to the Productivity Theory," Quarterly Journal of 
Economics, V. XXI (1906-7), 248-49, 272. Bohm reveals no real under· 
standing of variable proportions. 
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into land, labor, and capital. His acceptance of the classi- -1 

fication is complete and his defense unoriginaJ.l 
Land is differentiated from capital on the economic 

grounds of fi.xity of supply (which is true of all factors 
under his static approach), immobilit:L costlessness, and 
differences in the nature of its income. Certain non­
economic difference~-are also alleged: land has a certain 
peculiar role in production; the landowner's social and 
economic conditions are different from those of the capi­
talist.1 These distinctions need not be considered here; 
they are cited only to show how classical and naive 
Bohm-Bawerk's position is. 3 

_In connection with Bohm-Bawerk's cost theory it was 
pointed out above that he assumes "land" to be the ir- '-' 
replaceable factor, that is, the factor not transferable 
between industries. This point hardly requires refuta­
tion; even the strictly classical J. S. Mill had pointed out 
forty years before that various uses might compete for 
the same piece of land. 
_- Bohm-Bawerk is scarcely more successful in distin- v 

guishing between capital and labor. Labor could be 
included with capital only "if the labourers were to be 
looked upon, not as members of the civil society in whose 

1 The classical division is to be found in almost every one of Bohm­
Bawerk's writings. Perhaps the clearest statement is that given in the 
Positive Theory, Bk. I, Chap. v, "Competing Conceptions of Capital." 

I Positive Theory, p. 55. · 
1 When Menger ("Zur Theorie des Kapitals") points out the inconsistency 

involved in calling all land "land," no matter how much capital and labor 
have been expended upon it, while other. natural products-fruit, wild 
trees, etc.-are reckoned as capital as soon as labor has been expended upon 
them, Bohm-Bawerk admits the logical weakness present. But the incon­
sistency is "unavoidable and healthy," and although "in strictest con­
sistency there is hardly a purely natural factor today," the general distinc­
tion between capital and land is too important to abandon. C£. Positive 
Theorie des Kapilals (4th ed.), I, 66 n. Bohm-Bawerk in fact excludes 
capital permanently invested in land from his capital category (ibid., 
p. 65). 
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interest industry and commerce are carried on, but as 
material machines of labour." 1 Here the cost of main-

, tenance (and replacement) of labor is the center of the 
discussion, and while it is true that such costs are not, in 
fact, primarily economic in nature, this is not the· im­
portant distinction. The~ore significant differeQce lies ... 

~on the side of salability; free laborers cannot capitalize 
their earnings effectively under· eXisting legal institutions. 

The Rate of Time in Economic Theory: 
The Theory of Capital 

C]ohm-Bawerk's theory of capital and. interest, upon 
1 which his fame rests, includes also a general theory of 

production and fragments of a theory of wages. At the 
very outset a fundamental dualism in his approach to the 
central problem must be noted. The theory of interest is\ 
given two separate and . unrelated treatments in con­
nection with explanation, of interest.2 One statement 

1 Positive Theory, p. 68. • . 
1 The introductory paragraphs of the last article written by Bohm­

Bawerk's ablest follower in capital theory, Knut Wicksell, are so illuminat­
ing with respect to this dualism that they deserve at least footnote quota-
tion: ... 

"The fitst and only time that I was permitted to meet Bohm-Bawerk 
personally-it was in Vienna in the fall of 1911-1 asked why it was that 
his Positive Theory gave the impression, to me at least, of flowing not from 
one mould, but much rather coming from several parallel-running lines of 
thought .••• 

"I thought, however, most of all of the similarly varied treatment of­
what basically is one and the same problem-the emergence of interest on 
productive capital, at one point from the much-debated 'third ground,' 
which is anything but easily comprehended, and then in the chapter on 
'The Interest Rate in Market Exchange,' with whose ingenious structure 
and convincing power only a very few critics have found anything with 
which to disagree. 
· "My question did not appear to surprise him, but his answer surprised 

me greatly indeed. He said quite ·simply, that because of external circum­
stances he had to hurry so in the publication of the first edition of his book, 
that the first half of the manuscript already found itself at the printing 
office before he had complet&d the writing of the second half. In this latter 
section he had in fact been confronted by difficulties of a theoretical nature 
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emphasizes the discounting of future goods, and this. sec­
tion is an 'important source of the '"impatience" and 
"time preference" theorie_s of interest, such as those of 
Fisher and Fetter. ""The other statement offers an ex­
planation of interest based on the marginal productivity 
of the lengthening of the pefipd of production. This 
latter variant has obvious classical origins, was antici- · 
pa ted in most respecfs hy' J evons and in some by Ricardo, 
and received its clearest exposition from ·Bohm's self-
acknowledged disciple, Wickse!!._J · 

It is not convenient to separate completely Bohm­
Bawerk's development of these two approaches to the 
in_terest problem. Instead the treatment will be divided 
into four sections: income and capital; productive organ­
ization; discount of the future; and the determination of 
the rate of interest.1 -

in the last hours of its writing. For example, in the well-known tables in 
the above-mentioned chapter, 'The Interest Rate in Market Exchange,' 
the figures wanted to be twice as high a&,he had a feeling they should be, 
until eventually the fortunate idea-·of· the so-called 'staggering' [Staffelung]· 
of production brought everything into order. 

"If I have correctly comprehended and repeated this statement of his, 
it may explain a great deal, since by such a~ethod of work it is clearly un­
avoidable that discrepancies will slip in here and there, against the will of 
the author. Everything points, however, toward the view that even from 
the first Bohm-Bawerk did not consider the original edition of the book to 
be definitive; even in the short foreword to the second (unaltered) edition 
he spoke of the future 'resumption' of his plan 'to submit the Positive The­
ory to a thorough-going revision in connection with its "shaping up" [Aus­
gestaltung),' a plan on which he declared he would persist. 

"But nothing came of this. For many years he was generally prevented · 
from laying hand to the work-it is 'well known that the second edition is 
an unchanged reprint of the first-by political duties, and when finally near 
the end of his life he proceeded to the development of the definitive text, his 
book had already stood so long in the real center of scientific discussion.that 
it was a matter of honor, I suppose, to change nothing or only what was 
most urgently deficient in it, otherwise the book is left to stand in good and 
bad, as has once been said." • 

"Zur Zinstheorie," Die Wirtschaftstheorie der Gegenwart {VJ.enna, 1928), 
III, 199-200. • . 

• The Geschichte un4 Kritik der Kapitalzins-Theorien (lnnsbruck, 1884), 
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• INCOME AND CAPITAL 

[iohm-Bawerk's definition of income, which is e;sen­
tially the definition of wealth given by the classical 
economists, restricts the concept to material goods, ex­
cluding all intangible services: 

' A dwelling-house, a hired horse, a circulating library bear 
interest to their respective owners' without having anything 
to do with the production of new wealth ... this alone is 
sufficient 'to show that the bearing of interest cannot by 
itself be an" indication of the productive P?wer of capital.1 

The narrowness of this concept-in contrast to Menger's 
proper emphasis on usefulness rather than materiality as 
the primary aspect of income2_leads to a major omission 
in Bohm-Bawerk's capital concept, the exclusion of dur­
able consumption goods. 3 

-·The formal definition of capital is also strongly or-
thodox: · · 

• 
" 

' , 
Capital in general we shan call a group of Products which 

serve as means to the Acquisition of Goods. Under this 
general conception we shall put that of Social Capital as a 
narrower conception. Social Capital we shall call . . . a 
group of products destined to serve towards further produc­
tion; or, briefly, a group of Intermediate Products .... 

translated by Smart as Capital and Interest (London, 1890), is an exhibition 
of dialectics unique in the history of economics. It suffers heavily from two 
defects: the misinterpretation of previou!i writers (e.g., Senior, Menger), and 
the strafing of dead horses. It.has lit.tle that is positive to contribute and 
will receive scant attention in the present work. 

1 Positive Theory, p. 2; also pp. 10, 346. 
1 In the fourth edition of the Positive Theorie, Bohm-Bawerk criticizes 

at length Fisher's vastly superior income and capital concepts. Bohm­
~awerk asserts, essentially, that capital need not yield income, and .that 
ihcome need not come from capital (cf. ibid., I, 54-59, 72-73). Marshall is 
specifically arraigned for the inclusion of durable consumption goods in his 
capital concept (ibid., pp. 72-74). 

• Positive Theory, pp. 65-66. 
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Social Capital again, ... may be well and concisely called 
Productive Capital.l 

Acquisitiv~ or private capital is the broader concept, de­
fined to include not only all productive goods but also 
durable consumption goods and means of subsistence 
advanced by entrepreneurs to their laborers.1 Consump­
tion goods owned by dealers are capital in both senses; if 
they are owned and leased out by consumers they are 
only private capital. 3 Bohm-Bawerk cons_id~rs the con­
cept of social capital appropriate to the theory of 
production, private capital appropriate to the theory of 
distribution. In practice he ignores these fine-spun dis­
tinctions, as we shall presently see.4 

The distinction between productive goods and private .: 
capital would not be necessary if Bohm-Bawetk did 'not 
limit his income concept to material goods. The defini­
tion also recommits the classical error which Jevons h~ 
criticized, in making bwnership a criterion of capital, 
when in fact this aspect is conipletely irrelevant: Bohm:. 
Bawerk draws from his definition the conclusion, or per­
haps more accurately, so forms his definition, that the 

, l productivity theory of interest is defective. Interest is 
not due to the productivity of capital, since durable con­
sumption goods, which are not productive-in his sense 
-nevertheless yield interest. 5 

In connection with his concept of capital, Bohm-

1lbid., p. 38; also Bk. I, Chaps. iii-vi, passim. 
I Ibid., p. 71. 
I Ibid., p. 66. 
• Bohm-Bawerk also accepts the classical distinction between fixed and 

circulating capital, the criterion being the difficulty of liquidating the cap­
ital good in question within a given period of time. This classification is 
not utilized, however, and need not be examined here. cr. "Kapital/' 
Harulwiirterbuch der Sta.atswissensckaften (3d ed.), V, 78o-81, reprinted in 
K.leinere Abkarullungen (Vienna, 1926), pp. 9-11. 

1 Positive T11Mr1, pp. 2, 346. 
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Bawerk develops the peculiar doctrine of "original fac­
/ tors of production." Land and labor are origin~! or 

primary factors, capital is a secondary or intermediate 
factor: 

We put forth our labour in all kinds of wise combinations 
with natural processes. Thus all that we get in production 
is the result of two, and only two, elementary productive 
powers-Nature and Labour. This i8 one of the most cer-

. tahi ideas in the theory of. production .•.. Tliere is no 
place for any third primary source.1 

.This' ~g~&_~<?Jl.S distinction springs from two defects in 
Bohm-Bawerk's general methodt>logy: the utter confu­
sion of t~chnical with economic considerations; and the 
practice of movip.g too swiftly from an abstract Crusoe 
economy to an enterprise economy. It is sufficient here 
to.,summarne the defects in the "original factors" no-

v tion. 2 Historically the distinction is false---we know of no 
society, however primitive, w!J.ich does not possess capital 
goods, and it would be difficult even to concdveofsuch 
a society. And at the present time there are immense 
capital investments in the two "original" factors, labor 
and land. But such historical considerations are totally 
irrelevant to economic theory; th~y_have no influenc:~_o_q 

I Ibid., p. 79 •. 
s Walker was one of the first to criticize this point: "Whether capital, 

as an element of production, be derivative and secondary or original and 
independent, does not jl.ffect the inquiry how interest on capital is gener­
ated •. , , Each factor of production will claim and receive a share of the 
product. And for none of the purposes of that partition does it matter a pin 
whether one of these powers was, in its source, different from the others." 
Cf. "Dr.' Bohm-Bawerk's Theory, of Interest," Quarterly Journal of Eco- · 
nomics, VI (1891-92), 406, 408. Compare also Menger, "Zur Theorie des 

. Kapitals," op. cit., passim; F. H. Knight, Risk, Uncertainty and Profit 
(Cambridge, 1921), pp. 123 ff. Fairly complete bibliographies of the recent 
literature on the nature of capital are given by F. Machlup, "Professor 
Knight and the 'Period of Productign;'" Journal of Political Economy, 
XLIII {1935), 577 n., and N. Kaldor, "The Recent Cont.roversy on the 
'(heory of Capital," Econometrica, V (1937), 201 n. 
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rational economic beh~yjor:_. The commodity of today 
has aneconomic history which dates back to the dawn of 
civilization;"t>ut in theoretical economics it must be con­
sidered as the immediate product of certain productive 

. agents of correlative importance. There is no place for the 
antiquarian in the theory of production. 

This doctrine of original factors is designed in part as I 
another attack on tbe productivity theories of interest.1 

If capital is merely a combination of two primary pro­
ductive powers, how can it be said to yield a separate 
type of income (interest) from an independent source? 
Bohm-Bawerk's attack1 however, does not prevent him 
frpm attributing interest to the productivity of capitalis­
tic methods of production, as we shall see presently. 
Another role of the concept of cioriginal factors," in con­
nection with the period of production, will ... also be dis-
cussed below. · 

We may very briefly sketch Bohm-Bawerk's orthodox 
~ theory of the formation of capital gooos.2 Two-steps are 

essential. First, there must be -i'aving: " ... before 
capital can actually be formed, the productive powers 
necessary to its making must be saved by encroaching on 
the mon::t~nt's enjoyment." The second stage" is 1nvest-

.. L~e~t: " .•• the negative element of saving musthave 
added to it the positive element of devoting the saved 
goods to production, as intermediate products." To 

:lrm~intain consistency with hi~ do~t.rine of original factors, ·. 
1 Bohm-Bawerk adds that savmg 1s "not among the means 

of production, but among the motives of production, 
••• "

8-which is, to say the least, ambiguous. The 
nature, in contrast to the form, of saving will be con-

1 Cf. Positive Theory, pp. 94-99~ Capital and Interest, p. 423. 
1 Positive Theory, Bk. II, Chap. iv, passim. 
I Ibid., p. 123. 
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sidered in co~nection with the section on discount of the 
-·future. 

One-final part of Bohm-Bawerk's capital theory, im­
portant in his treatment of interest, remains yet to be 
stated. It is, in essence, the proposition that "capital" 

1 is (i.e., productive goods are), economically, future con- v 
§U_!llable commodities~• The reasoning is simple: ma­
chines, factories, tools, and the like .cannot be consumed 
c:lirectly; they can be consu~ed only after they have been 
transformed into finished commodites, a process requir­
ing time. Closely related to this view is his assertion that 
all "wealth" is subsistence: "In any economical com­
munity the supply of subsistence, available for advances 
of subsistence, is__:_with one trifling exception-repre­
sented by the total sum o'fits wealth (exclusive of land)."1 

All wealth is therefore made up of present or future sub­
sistence available for advances to labor, since land­
owners and capitalists are eliminated for the sake of 
simplicity.3 Here "wealth," which is not defined, is 
substantially identical with "capital" for purposes of in­
terest theory, and all of the j!qer distinctions within the 
last category are also ignored._!l' _ 

Bohm-Bawerk raises and answers, in this connection, 
,;the objection that much capital exists as goods which are 
. not adaptable to immediate consumption. This is ad­
mittedly true, but laborers do not want all of their wage 
advances at once; they wish their advances to be dis­
tributed evenly through time, as the goods are needed. 5 

•Ibid., Bk. VI, Chaps., ii, v. 
• Ibid., p. 319. The "trifling exception" consists of "that portion which 

the owners themselves consume" (ibid., p. 321). 
• Ibid., p. 320 n. 
• Cf. ibid., Bks. VI and VII, passim. 
& This argument is sharply inconsistent with Bohm-Bawerk's general 

views on discount of future goods. Moreover, the argument does not meet 
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This discussion leads directly to the concept of the period 
of production, to which we now turn. 

THE ROLE OF CAPITAL IN PRODUCTION 

The essential role of capital in production is to f>ermit 
the following of roundabout methods, which are more 

, productive than direct or non-capitalistic methods . 
.. That roundabout methods lead to greater results than 
direct methods is· one of the. most important and funda­
mental propositions in the whole theory of production."·1 

Why? "ltmustbeemphati~ally s~ated thattheonlybasis 
of this proposition is the experieri~e o(..PIC!-Cticallif~. "Eco­
nomic theory doesnofan·d--cannot show a priori that it 
must be so; but the urtanimous experience of all the tech­
nique of production says th<~.tJt is.so." 2 Bohm-Bawerk 
leaves this basic assumption of the greater productivity" 
of roundabout methods with this defense, and indeed it 
is methodologically adequate, although ·the proposition' 
it proves is misleading or false. As is implied here and at 
other points, the pragmatic proof lies in the fact. that 
such methods would not be used if they were not more . 
productive. 8 

(;,But this is not enough for his theory. Bohm-Bawerk 
adds the further crucial assumptions: (i) that every in- ' 
telligently selected extension of the period of production 
(and increase of the durability· of the product} increases 
the product secured from a given amount of resources 
other than capital; (ii) that· every such extension re­
quires more capital; and (iii) that increased amounts of 

the problem of durable wealth which does not completely "ripen" into con­
sumption goods in the near future. On this aspect, compare Wicksell, 
infra, pp. 273 ff. 

1 Positive Theory, p. 20. 
• Ibid. 
• Cf. also ibid., pp. 99, 355; Positive Theorie des Kapitals (4th ed.), II, 22. 

t . 
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capital can be used only to extend the period of produc­
tion (and to increase the durability of the product) . 

. These basic assumptions must be examined in detail. 
First, every wisely chosen extension of the period of 

. production increases the total product. "On the whole it 
may be said that not only are the first steps [in the 
roundabout process] more productive, but that every 
'lengthening of the roundabout process is accompanied by 
a further increase in the technical result; as the process, 

· however, i:; lengthened the amount of product, as a rule, 
increases in a ~aller ,proportion." 1 This proposition, 
again, is based :.!on experience, and only on experience." 
The proof in the first edition of the Positive Theory con­
sists on)y of plausible, hypothetical examples 2 and it is 
admitted that "in an exceptional case" the roundabout 
method may be speedier.8 Two theoretical arguments in 
support of the proposition are added in the fourth edition 
o( the Positive Theory. 4 

The first proof is essentially syllogistic: 5 
\ 

1 Positive Theory, p. 84. Th~ emphasis on "wisely chosen" extensions 
appears in the fourth edition (it is largely implicit in the first edition) in 
reply to critics (notably 1,-ving Fisher, The Rate of Interest [New York, 
1907], pp. 353-54). Positi11e Theorie des Kapitals (4th ed.), I, 16, 115, 123 n.; 
II, 2-3, 9-10, 76-77, etc. · 

1 Thus, Positi11e Theory, Bk. I, Chap. ii, passim. The following argument 
is adduced in support, although it is only explanatory: ..... every round­
about way means the enlisting in our service of a power of nature which is 
stronger or more cunning than the human hand; every extension of the 
roundabout way means an addition to the powers which enter into the 
service of man, and the shifting of some portion of the burden of production 
from the scarce and costly labour t>f human beings to the prodigal powers 
of nature" (ibid., p. 22; alsop. 82). 

• Ibid., p. 83. 
1 The former of these is first presented in "Einige strittige Fragen der 

Kapitalstheorie" (1899), repnnted in Kleinere Ablumdlungen, pp. 144-48. 
Both arguments rest on a concept of an average period of production for an 
economy, a concept to which objection will be offered below. Wicksell 
appears to have been the first to suggest these proofs, in his Finanztheoret­
ische Untersuchungen Gena, 1896). 

6 Positi11e Theorie des Kapitals (4th ed.), II, 29-32, Exlturs V . 

• 
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i. Capital is previously applie<f labor (vorgetane Ar6eit) i 
· the more capital there is at any time-other things being 

equal-the farther back" in time, on the average, the 
labor which constitutes it must have been applied.1 

ii. The more capital a laborer is supplied with, the greater 
his product. · 

iii. Therefore, increases in capital per laborer are equivalent 
to a longer production period, at the same time insuring 
a larger product. 

Increases in· capital per laborer, to summarize,. involve 
increases of product, but increases of capital per laborer 
also necessarily imply that the initial labor was expended 
farther back in the past, i.e., that the period of production 
is longer and more productive. · · · . 

This argument is inconclusive; it is essentially question­
begging. Capital is not vorgetane Arbeit even in Bohm­
Bawerk's theory; services ~f natural resources (land) also 
enter into capital. And so the qualification must be 
added that previously applied labor forms the same or a 
larger proportion of capital, as its size increases.2 But 
much more important, by what· right may it be assumed 
that larger amounts of capital imply that the labor com­
prising them must have been expended farther back in 
the past? For, essentially, this premise; which contains 
the conclusion it seeks to establish, that niore capital can 
be expended (given the labor supply) on)y in lengthening\ 
the production period, is Bohm~Bawerk's third proposi- \ 
tion concerning production, which in tum is based on the 
first proposition which it "proves." 

1 Specifieally, if annual wages are $300, $50 capital per laborer ~a.S ex-· 
pended at most two months ago as subsistence, $300 per laborer at most a 
year ago. · 

1 Bohm-Bawerk dismisses this point (which had been raised by Fetter) 
as irrelevant (Positive TI!Mrie des Kapitals {4th ed.), II, 95). This first proof, 
it may be note<!-, rests on the assumption that, in neo-Austrian terminology, 
the "labor-dimension" of capital is constant; cf. V. Edelberg, "The Ricard­
ian Theory of Profits," Economics, XIII (1933), 51-74. 
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The final proof of the first proposition is again essen-
tially a priori: -

i.. Increased capital per laborer can be employed only with 
diminished effectiveness, i.e., to yield a lower interest 
rate, in the absence of new inventions. 

ii. The employment of more capital by given labor is possi­
ble only through changes in productive processes (since 
new commodities are excluded as unimportant), and 
such changes must be extensions of the production period, 
since shorter processes are already profitable before the 
interest rate falls. 

iii. Therefore increases in capital, with concomitant in­
creases in productivity per laborer, can take place only 
through extensions of the period of production} 

This argument is dosely related to the foregoing "proof": 
the previous analysis looks back into the history of cap­
ital increases; the present argument looks forward to their 
application. And again there are two internal defects in 
the argument. The exclusion of new products is not a 
legitimate empirical assumption, certainly not without 
some defense. But more important, the minor premise is 
unsound, since it overlooks the possibility of developing 
shorter period investmeats because their costs are also 
reduced by a fall in the interest rate. If the period of 
production concept has validity-and this will be denied 
-it has an int(!Ilsive as well as an extensive margin, 
as Bohm-Bawerk' himself realizes in other connections. 2 

There is, ·however, a still more fundamental criticism 
to be levied at Bohm-Bawerk's formulation of the produc-, 
tion period. These proofs are based on the "original \ 
factors" doctrine, and go even further, for the sake of J. 
simplicity, in explicitly excluding land! If capital equip­
ment is con~idered in its real sense as a cooperating factor 

I Positive Theorie des Kapitals (4th ed.), II, 33-39. 
• Positive Theory, pp. 40~. 
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of production, the production period disappears as an 
economic concept, as we shall now see. 

The period of production, the length of the roundabout 
process, first requires definitioJ.?._: " ... the production -
period of a consumption good is, strictly speaking, to be 
reckoned from the moment on which the first hand was 
laid to the making of its first intermediate product, right 
down to the completion of the good itself." 1 Bu~, \iS 

Bohm-Bawerk admits, "in any strict calculation" the 
·production period, thus defined, of "almost any con-v' 
sumption good" began in early centuries-the school-· 
boy's pen knife may contain iron from a mine opened in 
the time of Caesar. 2 · 

This is obvious nonsense, so Bohm-Bawerk ~!ts tQ 
the conception of an average perio<l.9f production, wherein 
such early expendit{i~e;-of-effort will form only an "in­
finitesimai fraction-not worth the calculation even if 
that were possible." ·3 This average-in his numerical 
examples the weighted arithmetic mean is used-is thus 
~ffered merely as a ~e for overc::_oming the d~fficulty of 

-...aating the beginning of the production process of a com­
jmodity. In that it clearly fails, for aside from the fact 
that "early century" investments are weighted by time 
and therefore greatly influence the average, 4 this sta­
tistical concept has absolutely no economic significance.5 

I [bUJ., p. 88. 
1 When Clark said, "Production periods begin with civilization and never 

end. It is twt possible to lengthen them ••• ," Bohm-Bawerk replied, "One 
may have reference to the 'absolute period.1 ••• Of the production period 
in this sense everything holds that Professor Clark has said .•.• " ("The 
Origin of Interest," Quarterly Journal of &otwmics, IX [1894-95), 383-84); 
also compare Kleinere Abhandlungen, p. 135. 

1 Positive Theory, p. 88; also p. 89. . 
• The '.'original factors" doctrine is important in this self-deception; if . 

all capital can be traced back to labor and land expended recently in the 
past, the early expenditures. can be ignored. 

'Bohm-Bawerk devotes many pages to Fisher's question (The Rate of 
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Thi~ last charge is equally apropo~ of the total produc­
tion period. It is, first of all, a technical phenomenon, 
that is freely conceded} And, more important, it is a 

.nonexistent technicalphenomenon, unless one wishes to 
date the beginning· of all production periods back to the 
dawn of human history. 

\ 

Clark was one of the first economis~ to point out that 
from an economic viewpoint production and consumption 
are "synchronous." Production and consumption are 
carried on simultaneously; only !dle cu6osity could 
prompt one to investigate the time of emergence of a 
physical unit of product from an industrial process, even if. 
that were possible. Bohm-Bawerk virtually concedes this: 

. . 
':. • •. in :a static economy everything nms smoothly because 
of the~harmonious interlocking' of the production-periods of 
the concrete capital goods existing in various stages of 
completion. . . . In any interval of time the concrete 
production-period~ closed are just as many as the new ones 
opened. So it comes about that at any time just so many 
finished products are turned out as enable each producer to 

.exchange his own raw product immediately for the finished 
·product of another's labor. One may therefore, if he will, 
with. tl}eoretical inaccuracy but practicilly with impunity, 
imagile that, through some mystical quality of true capital, 
production-periods have been quite done away with in the 
world .•.. 1 

But he finds shelter in a dynamic economyt " ••. where 
concre~apital-g~s are, as it ~ere, changing their 

Interest, op. cit., pp. 56-57, 351-53), "why the particular method of aver­
aging which Bohm-Bawerk employs is assumed to be the correct one." 
The reply by Bohm-Bawerk (Posi.tirle TIIMrie des Kapil4ls (4th ed.), II, 
Exkurs III) is indtfensibly sophistical and evasive; it is merely an attack 
on Fisner's manner of asking the question. No rationale of the weighted 
arithmetic mean is ever pr-esented. · 

t Positive Theory, pp. 79, 82. 
• "The Positive Theory of Capital and Its Critics,'' Quarterly Jounwl of 

&onomics, IX (1894-95), 127. 
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stratification, and production-periods no longer-interlock 
in a perfect"d;~ie:~here it might be demonstrated whether 
or not true capital has the power ascribed to it, the power 
to do away with production-periods.'' 1 '1-Iere Bohm­
Bawerk is shifting ground, for his is a static theory of 
interest,' where production periods are admittedly of 
only academic interest. Certainly his theory is not, and 
does not purport to be, a description of dynamic change. ' 
'The problem in a dynamic economy is not one pf produc- . 
' tion periods, but of the time necessary for readjustments-. 
which is entirely different from the concept of the produc• 
tion period. 
_The lengthening of the production period increases the 

product, but "in a lesser ratio" than the relative increase 
in the production period. 3 Diminishing returns is neces-' . 
sary, if the production period is not to be extended in-
definitely in the original "investment." Bohm-Bawerk 
refers to proportional or ratio decreasing returns; this 
is an improper criterion for resource allocation} 

"llbUJ 
1 In the very same volume Bohm-Bawerk says, in "The Origin of Inter­

est," "I fully agree with Professor Clark that interest is a 'static income,' 
and that it owes its origins to 'static causes'~ also that creating new capital 
is not a part of the process by which interest is secured" (op. cit.,)>. 383). · 

1 Cf. Positive Theory, pp. 84-85, 91, 377 ff. At one point {ibid.; pp. 307-8), 
Bohm-Bawerk uses an ~ithmetical example in which increasing returnS 
is assumed, but this seems clearly to be a slip. The distinction between 
ratio and incremental forms of the law of diminishing returns is never seen. 
Compare Guammelte Schriften, pp. 194 ff. 

'Bohm-Bawerk denies that diminishing returns from the extension of 
the period of production is the same thing as diminishing returns from the 
more intensive use of the elements (land and labor) involved. Cf. '~The 
Positive Theory of Capital and Its Critics," Quarterly Journal of Economics, . 
X {1895-96), pp. 148 ff. . . . 

The classical doctrine of diminishing returns to "land"- is supported by 
an interesting mathematical proof in one of Bohm-Bawerk's last essays, 
"Einige nicht neue Bemerkungen iiber eine alte Frage," reprinted in 
Gesammelte Schriften, pp. 188-204. Letting H (Hektar) represent one unit 
of land, K (Kosten) ode unit of capital-and-labor, and P, product, and 
assuming lH +lOOK ... lOOP, then under his formulatioa of the law, 
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In the first edition of the Positive Theory, Bohm-Bawerk 
discusses only the period of construction, presu~ably 
assuming that utilization of the final product is i"nstanta­
neous. In the (third and) fourth edition an "important\ 

"parallel phenomenon," that of increasing the durability 
of consumption goods, is recognized: 1 " ••• very often 
through a more .solid and durable construction of endur­
ing consumption goods, the durability and with it thel 
total sum of utilities drawn from the good in question~ 
increase in a greater proportion than the expense of pro­
duction." 2 This element of production theory, which 
was first given elaborate consideration by Rae, is not an 
invariable "law;'' but it is held to operate in "an exceed­
ingly large number of cases." This new element, more­
over, iS' similar to the original concept of production, for 
increase~· in durability ipso facto lengthen the "waiting 
period" (Wartezeit) before an investment can be realized. a 

But the construction and utilization periods are inde- \ 
pendent, and either can be lengthened without lengthen-

• 
lH -f: 200K < 200P. Since lH + 200K < 200P, then 2(lH + lOOK) 
< 200P or iH +lOOK < lOOP. Therefore the internal implication of the 
"law" is that more can be produced by one unit of land plus 100 units of 

· capital and labor than by half a unit of land plus 100 units of capital and 
• labor, and this law is held to be "a self-evident truth bordering on a truism." 

The conclusion is true, of course, but the "proof" depends on the assump­
tion of diminishing returns. T. N. Carver had previously used a similar 
proof. 

1 Positi11e Theorie des Kapitals (4th ed.), I, Bk. II, Chap. ii, "An Im­
portant Parallel Phenomenon of Capitalistic, Roundabout Production." 
Cf. also ibid., ll, 12-13. In view of Bohm-Bawerk's definition of income, 
which excludes services of durable consumption goods, durability of such 
goods is irrelevant to production, as he recognizes (ibid., I, 126). The pos­
sibility of increasing durability was first recognized in the StriUige Fragen 
(1899), reprinted in Kleinere Abkandlungen, pp. 163-64. 

a Positi11e., Theorie (4th ed.), I, 121. 
• The Wartezeit, or "degree of capitalism," is "the average period which 

lies between the successive expenditure in labor and uses of land and the 
obtaining of the final good." (Positi11e Theory, p. 90.} In the case of uniform 
investment it is equal to half the period of production, ignoring interest on 
early outlays. Compare also Kleinere Abkandlungen, p. 137 n. 
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ing the other. The. two concepts cannot be merged, but 
fin his discussion of the technical superiority of present 
over future goods, their substantial identity for purposes\ 
of interest theory is asserted. 1 And in the discussion of 
the interest rate, changes in durability are considered 
only in a footnote, as involving no new principles. 2 

This new element of durability has an immediate ~ 
economic significance which the construction-period does 
not possess. Durability is not a merely technical con­
sideration, since increased durability implies reduced 
maintenance and replacement costs for a capital good. 
But it is not so easy to introduce completely durable in­
COJII.e sources into Bohm-Bawerk's theory of interest as 
he assumes; this problem will be noted in connection 

r with Wicksell. Bohm-Bawerk never develops a theory of 
:interest applicable to durable consumption goods--or 
'durable production goods; he uses the interest rate se-

r

i cured from his general theory of the construction period 
to discount all durable income sources. 3 

-The second proposition 4 on production asse,-ts that 
every extension of the perl~ _ q,f production requires an 
increase in the capital investment, and the third (and 
closely related) proposition maintains that more capital 
can be used only in extending the period of_ production: 

••• the current productive powers will and must, on the 
average, be directed to remote productive purposes {or, in 
other words, invested in longer proouction periOds), in 

I Positive Theorie (4th ed.), J;, 352-54. , 
1 "The increase in productivity through lengthening the actual produc­

tion period is in effect completely identical with the increase of utility serv­
ices bound up with a lengthening of the average waiting period .••. I 
••• believe that this general reference to the following discussion [of the 
construction period and the interest rate) •.• ought to be satisfactory" 
(ibid., p. 444 n.). 

1 Cf. Positive Theory, Bk. VI, Chaps. vii, viii. 
'See, supra, p. 201. 
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proportion to the length of time for which the existing stock 
of wealth is able to provide ..... The average period of 
production ia a community is in exact correspondence with 
the amount of its stock of wealth, and is entirely con<li· 
tioned by it.l ·• 

The second proposition is simple and, if the production 
period concept had any significance, it would be valid. 
It asserts, essentially, that the average amount of invest· 
ment (capital ·multiplied by time) increases with the 
period (time) for which a given amount of capital is in· 
vested. For example, shifting from an annual to a bien· 
nial crop will require double the advances to labor. This 
conclusion is· presented for the special case of uniform 
rate of investment throughout the production period,1 

by numerous arithmetical examples.• Since the argument 
is quite simple,4 only the conclusion need be presented: 

... The stock of wealth must be sufficient for half the pro. 
duction period, plus half the usual stage period." 5 But 
the converse, that increases in capital necessarily lead to 
extensions of the average period of production, is not • • 
supported by argument; it is a bald assertion.• The view 

• Positive TMory, p. 325. 
I Bohm-Bawerk again ignores interest on earlier outlays. 
a Positive Theory, pp. 327 ff., 425-26. 
• If there are N stages of equal length and C capital is invested in each 

stage (where a stage is one technical process-usually a year in Bohm­
Bawerk's theory), then 

in stage x,., C is invested for N stages, 
in stage x., C is invested for N - 1 stages, 

etc., until in stage s.., Cis invested for 1 stage. 
Then for the total period of production (l:x), NC, total capital, is invested 

for total number of stages equal to N• ~ N, and C, the average period in-

·.· edf N+l 'od h I . . . h vestment, 1s mvest or -- per1 s, t e cone us1on gJVen m t e text. 
2 . 

'Positive TMory, p. 327. 
'Cf. ibid., p. 319. In the fourth edition of the Positive Theorie (II, 4; also 

Kleinere Abharullungen; pp. 185-87), Bohm-Bawerk asserts categorically 
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obviously derives from the exclusive attention which 
Bohm-Bawerk devotes to the time aspect.of the produc­
tion process. Yet this is but one of an infiil;ite number of 
technical conditions governing· the ma~m!r in which an 
increase of capital will be absorbed by an economy, and 

f 

its relative importance is unknown. Certainly there is 
no. reason to believe that it is the dominant considera-

• 1 
tion. • • 

A final word may be added regarding the "social period 
of production," i.e., the average of the average periods of 
production in an economy. 2 This concept is never de­
fined, and the problem of definition is avoiqed iJ;J. the dis­
cussion of interest by assuming all industries to have the 
same productivity function. The concept. itself is even 
more dubious, if possible, than that of the period of pro­
duction, since it requires an interest rate before the rela­
tive importance of industries can be weighted. 

that his theory does not claim that increases in productivity of capital 
come only through lengthening the production period; it is enough if this 
is the method in a majority of cases. Yet unless the lengthening 'Of the 
period is the sole method of employing more capital, his theory is incom­
plete in that it examines only one of the margins of profitable investment 
opportunities. And in this latter case his theory becomes indistinguishable 
from most of the productivity theories of interest he so vigorously attacks. 
If capital could be treated as labor times the average period of production 
(see the reference to the "labor dimension" in note 2, p. 203), then, of 
course, the conclusion in the text would be truistical: an increase in capital, 
with a constant labor dimension, would require a lengthening of the period 
of production. , • 

1 An argument purporting to support this last proposition is offered at 
one point (Po.silirle Theory, pp. 324-25). Increases in capital, says Bohm­
Bawerk, wiU not be used in the current year's production because (i) direct 
methods are less productive, an4 (ii) the market for present goods is already 
stocked. But these reasons either beg the question (why are present meth­
ods of production and markets inferior to future markets, in equilibrium?) 
oc offer merely a restatement of the assumption. 

'Ibid., Bk. VI, Chap. v, esp. pp. 315, 325. AU of Bohm-Bawerk's dis­
cussion of the influence of inventions on the period of production (Positive 
TIIMru du Kapitals [4th ed.), II, esp. Exkurse I and II) clearly premises a 
social average. • 
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THE PREFERENCE FOR PRESENT OVER FUTURE GOODS 1 

Bohm-Bawerk finds the basic explanation of interest' 
to lie in the preference of people for present rather than:/ 
future goods of lik.e quantity and quality. The analysis of 1 

production which has just been presented is an important 
datum in this interest theory, but it operates-at this 
point--otlly through its effect on subjective valuations of 
present and futUJ:e goods. This time preference is based1 
on three independent factors: different circumstances of .; 
want and provision; and irrational impatience; and the 

·technical superiority of present goods. These will be 
considered in-tum. · · . . 

"The first great cause of difference in value between 
present and future' goods consists in the different circum­
stances of want and provision in present and future." 2 

Two typical cases are cited in support: "cases of immedi­
ate distress and necessity"; and cases of people "who 

. have reason to look forward to economical circumstances 
of increasing comfort." One. may immediately object 
that these are indhidual cases and that in a static society 
they will be offset more or less exactly by converse situa­
tions:~ Bohm-Bawerk attempts to answer this criticism 
by a peculiar argument: 

i. All people who will be relatively better off in the future 
will put a premium on present goods. 

,. .,ii. All those persons who will not be so well off in the future 
as at present will store durable goods (e.g., money) rather 
than put a premium on future over present goods.3 

The net effect for society as a whole, therefore, is to valu~\, 
present goods higher than future goods of like quan~it~l"' 
and quality. 

1 Positive Theory, Bk. V, passim. 
I Ibid., p. 249. 
I Ibid., pp. 250 If. 
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Bohm-Bawerk's reply to· the possibility of offsettingf: 
individual conditions is not convincing. People with a 
future preference cannot store the goods they desire in 
most cases, e.g., food and clothing, except at a cost. When 
Bortkiewicz raises this objection, 1 Bohm-Bawerk restricts 
this 'first ground to money economies, 2 but even money 
cannot be stored without cost. It would lead us into 
monetar-Y theory (which Bohm-Bawerkdoes nQt discuss) 
to analyze the general effects of monetary savings which 
are not invested (i.e., hoarded); here it may merely be 

1 noted that such hoarding would not necessarily accpni- · ·. 
plish its aim. In general, why should not people with high 
future needs lend to those with high present needs (in ' 
the present case of consumption loans), without involv-
ing a pure interest charge at all? 1 · 

The second ground for valuing present goods more 
highly is that " . . . to goods which are destined to 
meet the wants of the future, we ascribe a value which is 
really less than the true intensity of their future marginal 
utility." ' This is a failure of perspective, an irrationality 
in human behavior-the. only irrationality, it may be 
noted, that Bohm-Bawerk introduces into his ·"economic 
man." Three reasons are offered for this "fact," of which 
"there is no doubt." 6 Men have defective imaginations, 
hence they underestimate future-needs (but nC:,t rt!ture 
provision). Men, moreover, have limited will power; 
they cannot resist present extravagances even when they · 
are aware of great future needs. And, finally, life itself 
!s short and uncertain. This factor operates onlyf~i"rela-

1 "Der Kardinalfehler der Bohm-Bawerkschen Zinstheorie," Jahrbuch 
fur Gesetzgebung, Venoaltung, tmd Volkswirtschaft, XXX (1906), 946-47. 

1 Positive Theorie des Kapitals (4th ed.), I, 331 n. 
1 Risk and management expenses are abstracted, of course. 
• Positive Theory, p. 253 • 
• liM., p. 254. 
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.tively remote future goods, but arbitrage makes the dis­
count on future goods immediate and continuous-with 
time. 1 The discount on future goods due to weakness of 
perspective, it may be noted, is added to the disc~unt 
arising out of differences in circumstances of want and 
provision.' 

This element of irrationality is blandly assumed, and 
its support lies chiefly in plausible and irrelevant ex­
amples of human frailty. That this irrational preference 
for present goods exists in many people is certain; that it 

"- is)llore than offset by a largely irrational (non-economic) .. 
preference for future over present goods by those people 
who can and ~do save also seems fairly probable. "Social 
approval of,. saving is an important characteristic of 
modem west~m civilization; the wealthy save from ne­
cessity and for prestige, and everyone tries to save be­
cause "it's the thing to do." Certainly, again, Bohm­
Bawerk's hunger examples are complete nonsense; no 
one wishes three meals at breakfast, rather than break­
fast, lunch, and dinner, and similarly for longer periods. 
Bohm-Bawerk's basic error is in assuming the choice to 
be-between all now or all later, when in fact the basis is a 
uniform distribution through time. 1 

A very considerable and highly critical literature has 
grown up about Bohm-Bawerk's third ground for human 
preference for present goods, the technical superiority of 

'1 It is the weakest ohhe three factors, in Bohm-Bawerk's opinion, and it 
is further weakened by people's desire to care for heirs. 

s Positive Theory; pp. 258-59. 
a Little attention will be devoted to this ground, since it has been crit­

icized so effectively elsewhere. Cf. Knight, Risk, Uncertainty, and Profit, 
op. cit., pp. 130 ff. Bortkiewicz points out (op~ cil., pp. 948--49) a certain in­
consistency: the first ground is applicable only in a money economy; the 
second ground cannot be considered proved unless it is observed in an 
economy in which interest does not exist, for otherwise the "overdiscount" 
may be due merely to the realization that present investments will yield 
interest. 
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present over future goods. 1 While the first two factors. 
may be--and to the writer seem clearly-fallacious, th!!y 
are relevant. But the question of the relevance ·of. the 
third independent element, technical superiority, to the 
interest problem has been questioned at length.2 _ 

As one increases the average period of production, the} 
total product increases indefinitely, but in an ever de­
creasing proportion. 3 On this postulate, drawn from his 
theory of production, Bohm-Bawerk bases the "technicall 
superiority" of present over future goods, independent of 
the factors of provision and perspective. 4 The argum:ent· · 
is illustrated by the example given in Table -4. Present · 
productive goods are more valuable than those coming 
into possession in the future, because for any given year 
·{present or future) we may secure a greater product from 
given productive goods immediately at our disposal than 
from productive goods accruing to us at a later date. 
This is the third independent factor leading to under­
valuation of future goods. 

·Neither Bohm-Bawerk's elaboration of this point nor 
the criticisms which have been directed at it need be 
considered in detail, since the question o( the independ­
ence of the "third ground" is unimportant, despite Bohm­
Bawerk's belief that it is the important and original part 

1 A possible "fourth ground," or, alternatively, the most important part 
of the third ground, is suggested by Bohm-Bawerk in the fourth edition of 
the Positive Theorie: the increases of durability of consumption goods. It is 
not discussed at any length, however. Cf. ibid., I, 352-54; II, 25 n.; supra, 
PP· 2os r. • 

1 The most important literature is as follows: Fisher, The Rate of Interest, 
op. cit., Chap. iv and Appendix; Bortkiewicz, "Der Kardinalfehler," op. 
cit., pp. 942-72; \Vicksell, "Zur Zinstheorie," op. cit., III, 199-209. Bohm­
Bawerk's lengthy reply to the first two of these critics is found in the 
Positive Theorie des Kapitals (4th ed.), ll, Exkurs XII. A general treat­
ment, sympathetic to Bohm-Bawerk, is Erik von Sivers' Die Zinstheorie 
Eugen 11. Bohm-Bawerk's im Lichte der deutschen Kritik (Jena, 1924).. / 

I cr. Positive Theory, pp. 26()-61, 262 n., 269-70, etc. 
' Ibid., Bk. V, Chap. iv, passim. 
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of liis theory of interest.1 The increase in the productiv­
ity of capital arising out of the employment of longer 
periods of production is a (non-existent) technicafdatum; 
it 'can have no direct effect on human valuations, any 
more than can such other technical details as hardness or 
flexibility. The possibility of using goods more produc­
tively .if they are not consumed in the :()resent can act on 

TABLE 4 
BOHM-BAWERK'S DATA FOR DEMONSTRATING THE TECHNOLOGICAL 

SUPERIORITY OF PRESENT OVER FUTURE Goons· •. 

• WILL YIELD A 
A MONTH'S LABOR INVESTED IN 

PRODUCT IN 1888 1889 1890 1891 

1888 of 100 
1889 of 200 100 
1890 of 280 200 100 
1891 of 350 280 200 100 

.1892 of 400 350 280 200 
Etc. 

the relative value of present and future goods only 
through the first ground, the difference in "circumstances 
of want and provision in present and future." The real 
question, as Bohm-Bawerk admits in the course of his 
long and confused polemic against Fisher and Bort­
kiewicz, is " ... whether the addition of my third 
ground to an otherwise given situation ... does or does 
not exercise another influence on the degree of superiority 
of the value of present goods." 2 For the rest the long 

· argument, presumably a matter of Ehrgeiz and polemical 
spirit, rests on a confusion between independent and im­
plicit variables, in the language of mathematics. 3 

1 Ibid., p. 277 n. 
a Positive Theorie des Kapitals (4th ed.), II, 283. 
a Professor Haberler, in his review of Fisher's Theory of Interest, finds an 

escape from the charge of circular reasoning by use of the concept of a 



EUGEN VON BOHM-BAWERK 217 

The incorporation.of the third ground within the first 
is quite simple.1 The increased produc~ivity .(subject to 
diminishing returns) of more roundabout production 
processes makes it possible to supply, with the same re­
sources, more goods in the future than at present. This 
factor is then an element, or rather the element, in the first 
ground of discount of the future, by increasing provision 

· in the future relative to the present. 
Superficially this procedure may seem to offer no real 

escape. In a truly stationary economy, it may be as­
serted: capitalistic methods are fixed. Therefore, while 
su~ methods increase the product secured from given~ 
resources, this incr~ase is received at all times. Specifi­
cally, let us assume a three-year process (Table 4) which 
yields a product of 280, in contrast with a product of 100 
by a one-year process. Then in 1890 we may expect a 
retuni of 280 in 1892, but in 1890 we are al;eady receiving 
280 from the investment of 100 in 1888. No matter where 
we cut into a stationary economy, the flow of provision 
is constant. This line of thought is important in Schum- ·1 

peter's theory, to which Bohm-Bawerk is strongly i 

opposed.2 . 

This latter line of refutation of the third ground is 
clearly unsound. Even if the supply of capital is ab­
solutely fixed, interest wilf emerge unless no more capital 

"finite economic period," which does yield a preference for present over 
future goods on the third ground. The writer, however, sees no possiQle 
definition of such a 'period without the use of an interest rate, and this rate 
must come either from the first two grounds, or from the third ground-and 
then circular reasoning is involved. Cf. "Irving Fisher's 'Theory of Inter­
est,'" Quarterly Journal of Economics, XLV (1931), 509-12. 

I Wicksell first made this suggestion, Uber Wert, Kapital und Rente 
Uena, 1893), p. 84. 

1 Cf. "Eine 'dynamische' Theorie des Kapitalzinses,'' Zeitschrift fur 
Volkswirtschaft, Sozialpolitik, und Verwaltung, XXII (1913). For Bohm­
Bawerk's view compare ibid., pp. 1-62; 640-56; Schumpeter's reply, ibid., 
pp. 599-639. 
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can be used productively by an economy. This state will 
be arrived at only when all goods are free goods,-i.e., 
when it is no longer possible to substitute capital for 
other factors. In the absence of this situation inte.rest is 
a price necessary to secure an economic allocation of 
capital, and, conversely, only through such a price mech­
anism 'may supply of and demand for capital be equated 
(in the absence of rationing). 
I The truly astonishing aspect of .Bohm-Bawerk's la-

lbored discussion of the future is that it is virtually ig­
nored in his own theory i In his sectiqns on the determi­
nation of the interest rate, Bohm-Bawerk assumes t!at 
the supply of capital is owned by those who do not unde~­
value the future, 1 and that the demand for capital comes 
primarily from entr~preneurs. The technical superiority 
of. present good~ becomes the direct determinant of inter­
est,- and the circmi:ous treatment indicated above is com­
pletely forgotten . 

. It is perhaps most appropriate to consider here the 
implication. of Bohm-Bawerk's analysis of. discount of 
the future for the problem of saving. The entire analysis 

,is conducted in terms-of the exchange between present 
and future goods, the pr-esent commodity in comparison 
with an identical cominodhy at some time in the 
future. 2 • 

Two fundamental weaknesses are present in such a 
.comparison. The co~crete articles are rarely desired 
equally (in terms of, say, a given money in<:ome) at 
various points in time; the individual's utility surface 
shifts through time, and comparisons between dates are 

1 Positive Theory, pp. 315-16, 330, 382. 
• "Economists are today completely agreed, I think, that the 'ab­

stinence' connected with saving is no true abstinence, that is, no final re­
nunciation of pleasure affording good$ ... " ("The Function of Saving," 
Annals of the_ American Academy, XVII [1901], 460). 

•f 
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difficult if not impossible. Similarly with respect to the 
time of comparison: what date or period in the future 
should be compared with the present? Here, as Wicksell 
says, "the difficulty clearly. arises that both the supply 
of future goods and the period of consumption are quite. 
indeterminate." 1 The escape from these difficulties lies 
in the aqoption of a more appr~priate. conception of· 
saving, such as the exchange of present incomes of given 
size for larger future perpetual incomes, thus recognizing 
that saving involves true absti?.en~e . 

. ~ . 
THE DETERMINATION OF THE RATE OF INTEREST 

·The foundations of Bohm-8awerk's' theory of interest 
have been presented; we may now pass on to the fimil 
development, the determination of the rate of interest. 
Before presenting this subject it may b~ well to collect 
the threads of the previous analysis in the form of prop­
ositions: 

i. Virtually all wealth (or capital) consists, accord~ng to 
Bohm-Bawerk, of material means of subsistence of 
laborers, and to a relatively unimportant extent of land­
owners and capitalists, available not all at once· but 
practically at will through future time. · · · 

ii. The product secured from a 'given amount of labor in­
creases with the extension of. the period of production, 
but in a decreasing proportion. · 

iii. All capital increases must be utilized in extending the 
period of production, assuming the amount of labor to 
remain fixed, aad, conversely, all increases in the length 
of the period of production require increases of capital. 

These propositions bear a marked resemblance to those 
of the classical wages fund doctrine. The important 
difference lies in the variability of the period of produc- · 

1 Lectures on Political Economy (New York, 1934), p. 169. 
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tion. Virtually all of the wealth-or capital-of an 
economy is a subsistence fund available for the empJoy­
ment of labor in time-consuming processes; this is the 
first postulate} Entrepreneurs, the employers of labor, 
will, on the other side, demand these means of subsistence 
in order to be able to follow more remunerative produc­
tion methods.1 And the productivity of the extension of 
the period of production provides a quantitative basis 
for valuing the u~ of the subsistence. "In the production 
loan . _ .. the important thing is the difference in pro­
ductiveness between the methods open to him who gets 
the loan, and those open to him.who has to do without 
it." 8 This productive demand is practically infinite, if 
the interest rate is low enough: " ... it continues at 
least so long as the return to production goes on increas­
ing with the extension of the production process, and 
that is a limit which, even in the richest nation, lies far 
'beyond the amount of wealth possessed at the mo­
ment." 4 Therefore interest must appear, or otherwise 
very long processes, which reqp.ire more capital than 
exists, would be pursued. 5 The function of interest, from 
this viewpoint, is to insure that the length of the produc- c 

tion period will be properly adjusted throughout the 
investment field to the amount of subsistence available. 
The productivity function of each industry will determine 
the amount of capital for which it will be able to compete 
successfully. 

There remains only the determination of the specific 
equilibrium rate of interest.6 Assuming, as Bohm-

1 Cf. also PositiJJe Theory, pp. 322, 330., 
I Ibid., pp. 332-33. 
•Ibid., p. 376. 
• Ibid., p. 332. 
• Ibid., pp. 333-35. The wage rate determination is ignored for the 

moment. 
, • Ibid., Bk. VII, passim. 
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Bawerk does,1 the amount of capital to be fixed, the de- · 
termination is clear. ..The rate of interest--on the 
assumptions already made-is limited and determined by 
the productiveness of the last extension cl. process eco­
nomically permissible, and of the further extension 
economically not permissible." 2 An arithmetical ex­
ample (condensed in Table 5) illustrates the application 
of the theory. Four assumptions underlie this table: 
labor is the only productive factor used ;1 the labor is 
invested evenly throughout the period in question, so 
that the total capital is invested for only half of the pro-· 
duction period; 4 .. all branches of production show the 
same productiveness"; 5 and, finally, physical and value 
producti'\ity are proportional.• \Ve must also know the 
total amount of capital and labor available; Bohm­
Bawerk selects $1~,000,000 and 10,000 laborers. 

The equilibrium point, at which the interest rate is 
determined, will be such that the supply of labor exactly 
equals the demand for labor (i.e., wages offered, or the 
total subsistence); the establishment of equilibrium is 
insured by competition.7 \Vith a one-year period the 
laborer can (and because of competition will} be .paid 
$350 less interest on the wage advance; with a ten-year 
process, $700 less interest~ each case his discounted 

I Ibid., Bk. VII, Chap. ii. 
1 lind., p. 393. The last clause is added to meet the problem of discon­

tinuities in the extension of the period of production, i.e., the "marginal 
pair" of periods determine the rate. The word "permissible" should be 
replaced by "permissible under competition." 

• lind., p. 381 • 
• lind., p. 379 n. 
I Ibid., p. 382. 
• Posilioe Theorie des Kapirols (4th ed.), I, 344 n., 441 n. This permissible 

methodological step is strongly attacked in the Geschichle as one of the 
fundamental weaknesses of the productivity theories; d. Capital aJUl Inter­
est, Bk. II, Chap. ii. 

r PosiJioe Tlleory, pp. 384 ff. 
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TABLE 5 
HYPOTHETICAL DATA FOR THE DETERMINATION OF THE WAGE .RATE AND THE RATE OF INTEREST 

ANNUAL ANNUAL WAGES $300 ANNUAL WAGES $600 ANNUAL WAGES $500 
PRODUCTION 

PRODUCT 
PERIOD PROFIT NUMBER PROFIT NUMBER PROFIT NUMBER 

(YEARS) 
PER 

PER OF' 
TOTAL 

PER OF 
TOTAL 

PER OF 
TOTAL· 

LABORER 
LABORER LABORERS 

PROFIT 
LABORER LABORERS 

PROFIT 
LABORER LABORERS 

PROFIT 

--1 $350 $ 50 66.6 $3333 -$250 33.3 Loss -$150 40 Loss 
2 450 150 33.3 5000 - 150 16.6 Loss - 50 40 Loss 
3 530 230 22.2 5111 - 70 11.1 Loss 30 13.3 $ 400 : 
4 580 280 16.6 4666 20 8.3 Loss 80 10 800 -

' 
5 620 320 13.3 4266 20 6.6 $133 120 8 960 
6 650 350 11.1 3888 50 . 5.5 277 150 6.6 1000 
7 670 . '370 9.5 3522 70 4.7 333 170 5.7 970 
8 685 385 8.3 3208 85 4.1 354 185 s 925 
9 695 395 7.4 2925 95 3.7 351 195 4.4 866 

10 700 400 6.6 2666 100\ 3.3 333 200 4 800 
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prod uct.l The ultimate wage paid and the interest rate 
set are therefore mutually dependent. . 

Assume the annual wage rate to be $300. Then an 
entrepreneur with $10,000 capital can hire 66.6 laborers 
for one year, 33.3laborers for two years, etc.1 His choice 
among these alternatives will be that period which yields 
him a maximum net return. As·the table indicates, this 
will be a three-year process, from which a net return of· _ 
$5111 or 51 per cent is secured. With a $600 wage the 
maximum return ($354 or 3.5 per cent) will be secured 
in the eight-year process; with a $500 wage it will be .six 
years (yielding $1000 or 10 per cent). 
_Most of these combinations of wage· rates and interest 

rates (of which there are an infinite number) will not 
employ all of the capital or all of the labor. With a $300 
wage, for instance, $10,000 will employ 22.2 workers; and .. 
the total capital ($15,000,000) will employ 33t thousand'· · 
workers. There are only 10,000 laborers·, however, so an·· 
the capital could not be employed and wages· would be 
forced up by the competitive bidding of capitalists. At 
$600 wages, 4.16 workers are employed by $10,000, and 
thus the total capital could employ only 6t thousand 
workers, and competition for employment would force. 
wages down. At $500 wages, however, 6.66laborers will 
be employed by $10,000, hence the total capital will · 
employ the to{41 number of laborers. It. is the unique 
equilibrium point. ' · 

• Obviously this is not a marginal productivity theory of wages, for labor 
is the only material productive resource. It may be termed a discounted 
productivity theory. ' 

1 The following simple formula gives the number of laborers that can be 
employed by $10,000 at given wage rates and for given periods of time: . · 

N 
_ 2 X 10,000, 
- I Xw 

where N is number of worker- I is number of years, and w is the annual 
W3j'e rate. 
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It should be pointed out, although Bohm-Bawerk_fails 
to do so, that $500 is not the only wage rate which will 
simultaneously employ all capital and labor. Given any 
wage rate, there is a production period such that $10,000 
will hire 6.66 workers, and therefore all labor and capital 
wilt be employed. For example, at a $300 wage a ten· 
year process will employ an appropriate number of 
laborers; at a $600 wage the period is five years. But 
these are not stable points of equilibrium under com· 
petition. Taking the former case, any entrepreneur may 
secure a higher rate of return on a given investment by 
shortening his production period and increasing his labor 
force, if initially he used a ten-year process. But the 
withdrawal of these laborers will leave other capitalists 
without suffid.ent labor to pursue the ten-year process. 
The latter capitalists, moreover, must bid so high a price 
to secure the return of these laborers that they will not 
have sufficient capital to employ all of them for ten years. 
By such competition, therefore, wages will be increased 
and the interest rate lowered until the unique equilibrium 
point is reached.1 

The determination of the rate of interest may be put in 
another way. The extension of the period of production 
requires $250-per worker per year, if the annual wage is 
$500. A one-year extension beyond a previous five-year 
period yields an a~ditional product of $30, or 12 per cent 
on $250. A second one-year extension \vould yield $20, 
or 8 per cent. Since the rriarket rate of interest is 10 per 

1 Compare the contrary concl~sion of Jak. Kr. Lindberg, "Die Kapital­
zinstheorie Bohm-Bawerks," Zeitschrift fur Nationaliikonomie, IV (1932-
33), 501-14, esp. 504-5. Lindberg argues that all of the points of full em­
ployment of resources are stable. Two errors contribute to this view: 

i. He assumes that wages and interest need not be uniform throughout 
the market, and · 

ii. He fails to see that at any wage above $300 the given capital is in­
sufficient to employ all laborers for a ten-year period. 
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cent, this last extension will not be made, and in general 
it is unprofitable for any producer to extend his period 
of production beyond that period just permitted by the 
supply of capital. It follows, then,· that "The rate [of 
interest] is determined by the surplus return of the 
last permissible extension of production." 1 This for;­
mula holds true as a description of .the _equilibrium 
point (assuming continuity in the possible lengthsof the 
production period), but it is not true, as Wicksell has 
pointed out, in the sense that additional capital incre­
ments will secure a return determined ·in ·such a manner. 
For increases in capital will also increase the w~ge rate, · 
thus decreasing the actual extension of the production 
period under the extension possible without a wage in­
crease. This ratio of additional product to additional 
capital investment is therefore always lower than the 
interest rate. 2 · 

The data which determine the rate of interest are, in 
summary, three: " ... interest will be high in propor­
tion as the national subsistence fund is low, as the num­
ber of labourers employed by the same is great, and as 
the surplus returns connected with any further extension , 
of the product,ion period continue high." 3 

Of the innumerable qualifications and casuistical de­
tails which Bohm-Bawerk adds to the theory, one is the 
recognition that the production functions of various 
commodities are not identical. 4 Here the sole change in 

·• l Positive TMory, p. 394. 
1 Compare Wicksell, Ober Wert, Kapital und Rente, op. cit., pp. 108-13, 

for a mathematical demonstration of this point. Bohm-Bawerk retains this 
form of statement, however," refusin~ to accept the, to me, irrefutable 
analysis of Wicksell. Cf. Positive TMorie des Kapitals (4th ed.), I, 455 n. 
In another connection the influence on wage rates is admitted, ibid., II, 
36 n. 

• Positive TMory, p. 401. 
• Ibid., pp. 305-11, 40H. 
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· the theory is tha~ all production periods will not Qe the 
same length; the total amount of capital will be so dis­
tributed that the surplus (marginal) returns wiil be the 

· 'same in all industries. 
The second.qu~lification concerns non-productive de­

mands for capital, the demands for consumption and for 
the mainte~ance of landlords and capitalists.1 Consump­
tion credit demands are merely a part of the total de­
mand for capital, hence they serve ·to decrease slightly 
the amount of capital available for production and thus 

·to raise the rate of interest. Landowners' demands have 
·the same effect if rents are advanced; they have no effect 
if the landowner lives by his labor and is paid after the 
production period is ended.2 The capitalist's advances, 
finally, are again like consumption loans in their effect 
on the interest rate, except that first an interest rate must 
exist before they can draw interest. 8 

Although Bohm-Bawerk· fills many pages with criti­
cisms of the productivity th~ories of interest, this analysis 
is clearty.such a theory, as indeed he admits. 4 This last 

' , 

l Ibid., pp. 407-10; alsop. 373. 
t There is clearly a complete confusion here between stationary condi­

tions and those o( capital accumulation. If landowners advance the use of 
their lands, they are clearly acting as capitalists and have therefore pre­
viously increased the amount of capital. Wicksell's criticism is essentially 
the same: " ••• the portion of capital paid out as ground rent together 
with the capital actually applied in production secure interest from the net 
profit [Reingewinn] of production" (tiber Wert, Kapita.l und Rente, op. cit., 
p. 124 n.). Bohm-Bawerk refuses to concede the validity of this criticism, 
Jiowever; cf. Positive Theorie des Kapitals (4th ed.), I, 470 n. 

• Here again there is an ambiguity regarding the conditions of the prob­
lem, i.e., is the economy stationary or progressive? If capitalists consume 
their incomes--that is, do not accumulate capital-the interest rate will not 
be affected. 

' When Wicksell and Pierson point out that his theory is essentially a 
productivity theory of interest, Bohm-Bawerk replies, "I would not object 
greatly to this [charge], except perhaps that according to my view the 'pro­
ductivity of capital' is never the direct and moreover not the only ground 
for the emergence of interest." Yet consumption demands for capital-
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section on the determination of the interest rate is his·. 
very best economic theorizing. It is much more lucid, • 
consistent, and penetrating than the analyses of distribu- , 
tion, production, and discount of the future: But its· 
premises, which lie in the first two of these fields, are 
completely fallacious. Therefore, although it is interest-, 
ing as a display of great ingenuity and of considerable 
(if unconscious) insight into the problem of general 
equilibrium, itJI substantive contributions must be re-
jected.1 ,t · 

the other ground for loans-have relatively small influence, as he. admits, 
and the question of ,.'directness" is of no moment. Cf. Kleinere Abhand­
lungen, pp. 37 n., 39; Geschichk und Kritik (3d ed., Innsbruck, 1914), p. 70'5 n. 

1 The production ·period for a single investment is never considered by 
Bohm-Bawerk, and accordingly need not be discussed here. Cf. K. Bould-· . 
ing, "Time andl~vestment,'' Ecotwmica, N.S. III (1936), 196-220. · 



Chapter IX 

LEON 'WALRAS 

J T EON WALRAS is best known as one of the discover­
. L ers of the theory of subjective value. 1 ln Anglo­

Saxon countries, however, even this reputation is based 
largely on hearsay; there is no general history of economic 
thought in English which devotes more than passing 
reference to his work. On the continent he has been more 

-cordially treated. Most of the Italian economists­
.~ Pantaleoni, Barone, and Pareto, for instance--acknowl­
edge their indebtedness to him, as ·does \Vicksell of 
Sweden and Antonelli of France. But in America and 
England, Walras (like Gossen and Thiinen). is often 
referred to and J;eldom quoted. 

This sort of empty fame in English-speaking countries 
is of course attributable in large part to Walras' use of his 
mother tongue, French, and his depressing array of 
mathematical formulas. Walras was a better mathe­
matician than Jevons, but his developments were clumsy 
and prolix. Walras d~votes more than 150 pages to out­
lining the general system of exchange equilibrium in the 
consumer's market; \Vicksell perform~ the task in about 
20 pages and Edgeworth does it in a footnote! The work 
of a discoverer is not expected to be· so elegant as that of 

t For his biography and correspondence consult W. Jaffe, "Unpublished 
Papers and Letters of Leon '(l.ralras," Journal of Political Economy, XLIII 
(1935), 187-207. Cf. also J. R. Hicks, "Leon Walras," Econometrica, II 
(1934), 338-48. E. Antonelli, Principles d'economie pure (Paris, 1914), con­
tains a convenient semi-mathematical summary of Walras' Elements d'eco­
nomie politique pure (Lausanne, 1926) and some facts on his life. 

228 
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successors, but Walras was singularly obstinate in re­
taining unnecessarily involved mathematics. 

\Valras' reputation as an economist, moreover, rests 
almost exclusively qn his theoretical studies. Jevons 
achieved much of his fame from his works on the coal · 
question, monetary problems, and index numbers. Men­
ger soon acquired a group of vigorous disciples, and he 
was a leading figure in the Methodenstreit. But Walras 
consistently maintained a very high level of abstraction 
at a time .when pure theory was not flourishing in his 
Sprachgebiet. \Ve may note also that Walras' funda-. 
mental contribution, the concept of general equilibrium,( 
is stated more clearly a~d simply by his followers, so only 
the historical student goes back to the Elements. But it 
must be emphasized that these are explanations, and not 
justificat~ons, of his neglect; the writer, for one, would 
place his contributions above those of Pareto. · 

The present chapter will follow in the main Walras' 
emphasis on the general equilibrium theory. Some im­
plications of his doctrine for the theory of costs and re­
turns are assembled below, but suclf "specific" doctrines 
play little part in his thinking. 1 

Costs and Returns 
Walras devotes very little at.tention to the problem of' 

the nature of costs. His preoccupation with the problems 
of general equilibrium leads him to ignore almost all 
economic problems other than that of mutual determina- ~ 
tion. 2 In the Elements, however, there is a rather clear 

1 The 1926 edition of the Elements is the chief source, and all references 
are to it unless otherwise noted. The first edition (1874) and the third 
edition (1896) were read but not collated; Prof. William Jaffe's forthcoming 
variorum translation makes a detailed textual exegesis unnecessary. I am 
indebted to F. Rouge et cie of Lausanne for permission to quote from the 
Elements. 

1 This statement is not so true of his utility analysis, but it describes his 
treatment of production without important exception. 
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application of the alternative cost theory to the. problem 
of the allocation of resources. "Under this regir:p.e of free 
competition, if the selling price of commodities exceeds 
their cost of production in certain businesses, so that 
there is a profit, the entrepreneurs expand or develop 
their production, which increases the quantity of product 
and forces down the price and reduces the spread; and if 

. in certain businesses, the cost of production of products 
excee.ds their-se\ling; prices, so there is a loss, the en­
trepreneurs divert or restrict their production,· which de­
creases the quantity of product and raises the price and 
again reduces the' spread" (p. 194; alsop. 394). The same 
process of equalizing the return from alternative uses of 
resources holds true of all unspecialized resources. Labor 
in particular is unspecialized. "What do the majority of 
men consult at the time of choosing a profession? Pre­
cisely the rate. of wages that is paid there, that is to say, 
the value of the productive services in that profession" 
(p. 396). In the case of specialized resources, their prices 
are determined solely by the value of the products 
(p. 396). ' .• 

An alternative cost theory, moreover, is implicit in· 
the general demand equations of the individual. 1 The 
fundamental equations expressing the condition for max­
imum satisfaction state that such a quantity of each re­
'source will. be retained by its. owner as to equate its 
marginal utility for direct consumption with the marginal 
utility of income received from the use of the remainder 

\
~in production. This ."equation of exchange" is applied to 
all types of land, labor, and capital. 

These .equations, however, may be interpreted as con-

., a Cf., infra, pp. 237-239. Rigidity in the hours of labor is recognized 
elsewhere, but this problem is not faced. Cf. Etudes d'economie politique 
applig_uee (Paris, 1936), p. 275. 
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taining either an alternative cost theory or a real cost 
theory. They are stated in terms' of utility,. but they 
emphasize the marginal equality of leisure alternatives 
and particular industrial employments of producti~e 
services. The double problem of allocating productive 
services, to recall, consists of: (1) determining the allOca­
tion of the services of a given productive resource between 
leisure and monetary uses; and (2) determining the allo­
cation of these services between various monetary rises. 
Concerning this first problem (on which Wairas' discus..: 
sion centers), it may not be amiss to note here that a cor-· 
rectly stated real c.ost theory differs primarily in termi­
nology from the alternative cost theocy. One ~ay say· 
either that the labor supply, for instance, is limited l$y · · 
psychological costs or that it is limited by alternative 
leisure uses. Formally, the result is the same. But the 
alternative cost approach neve(theless possesses certain 
advantages. It qmtains no invitation to delve into psy­
chological grab-bags and emerge with such anomalous 
commodities as "producer's surplus." The alternative 
cost theory, furthermore, properly emphasizes the fact 
that anything which competes with industry for the use 
of a resource decreases its supply, whereas the real cost 
theory begins _with psychological considerations (e.g., 
irksomeness) which in themselves are irrelevant. The 
second problem ·in allocating productive services (be­
tween various monetary uses) is given inadequate analy-. , 
sis by \Valras; reference may be made to the difficulties 
in the real cost theory when division of labor is present.1 

1 On this point d. F. H. Knight, "'The Common Sense of Political 
Economy' (Wicksteed Reprinted),~' Journal of PoliJical Ecorwmy, XLII 
(1934), 660-73. Edgeworth, in his review of the second edition of the 
E.Ummts, "Mathematical Theory of Political Economy," Nalure, XL 
(1889), 435, implied that Walras had ignored all considerations of disutility. 
L. von Bortkiewicz, in what was ostensibly a review of the· same work but 
really a defense of \Valras and criticism of Edgeworth, pointed out the im-. 
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It may be noted that Walras follows the contemporary 
practice of defining diminishing returns in terms of pro-
portions (pp. ~05, 408-9). 1 · 

The Factors and Services of Production 

Walras' discussion of the productive factors and serv-
' ices is one of his most valuable-and least appreciated­

contributions to the theory of production. He is the first 
to build on the fundamental dichotomy between re­
sources and their services.. The resources or service­
sources are called capital:" •.. fixed capital or capital 
is in general all durable goods, all forms of social wealth 
which are not consumed or which are consumed only in 
the long run, all utility limited in quantity which survives 
its first use,-,-in a word, which serves more than once 
... " (p. 177). Analytically distinct from such resources 
are . the services which they yield. These services, or 
revenues, include "all forms of social wealth which are 
consumed· immediately, everything rare which does not 
exist after the first lise it renders, in short, which is used 
only once ... " (p. 177). If a house is capital, the pro­
tection from the elements which it affords in any given 
period of time is its service or revt:;nue. A given resource 
may be either capital or service, depending on the use to 
which it is put . .Thus a fruit tree is capital, but if it is cut 
down and used as fuel, a revenue erp.erges. Either a cap­
ital good or its revenue may be immaterial, but there is 
one fundamental relationship between them: "It is of the 
essence of capital to give birth to revenue; and it is of the 

, pli~it theory of cost in Walras' equations. Cf. Bortkiewicz, Revue d'Eco­
·nomiePolitique, IV{1890), 83-84. Edgeworth replied somewhat ambiguously 
on this point in the article, "La Theorie Mathematique de L'Offre," ibid., 
V {1891), lQ-28, but in his Papers Relating to Political Economy (London, 
1925), II, 311-12, the criticism was completely withdrawn. 

1 His discussion of the production function is so general as to constitute 
no exception. Cf. p. 374; also, infra, p. 258. 
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1 essence of revenue to originate directly or indirectly in 
capital" (p. 178). Capital, that is to say, yields successive 
uses, and each of these is a revenue or service . 
. The distinction between a resource and its service isl 

fundamental to production theory, for entrepreneurs re­
quire only services, i.e., the temporary use of resources. 
But \Valras' criterion, the number of economic uses of a 
given good, is not completely satisfactory. The number 
of services is incidental from an economic point of view; 
the fundamental difference relates to the time period 
over which the services of a capital good are spread. If 
this period is short, the consumption ofthe capital good 
and its service,merge. If the period is considerable, and 
the test is whether the discounted. valu~ of the services , · 
differs significantly from their total value, services must 
t~en be treated separately. Services are always the funda.:.' 
mental concept; capital values are derivative. Even if 
Walras' ground for differentiating capital and services 
may be slightly misleiding, the distinction is of para­
mount importance.1 

Capital goods and services are each classified into three 
groups: land, labor, and capital proper (pp. 179-81). 
This distinction rests on received doctrine; Walras' justi- 1 

fication for the ,classification is very superficial. "Land" 
(capitaux fonciers) includes only the. unimproved terrain, · 
the feature of extension (p. 184). It cannot, with com­
paratively few exceptions, 1 be produced or destroyed 

1 "It is, in my opinion, the key to all pure economic theory •• If one neg­
lects the distinction between capital goods and rc;venues, and especially 
if one refuses to admit the immaterial services of capital to social wealth, 
alongside of material revenues, one inhibits every scientific theory of the 
determination of price" (p. xi). Jaff~. op. cu., pp. 19o-91, suggests that the 
distinction between capital goods and revenues was taken over by Walras 
from the works of his father, Auguste Walras. 

1 The exceptions are physical in character: land is created by drainage of 
swamps; it is destroyed by earthquakes and floods (p. 182). 
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(pp. 182, 246). Personal capital is natural but destruct-
ible by either use or accident.1 Artificial capital goods, or 
capital goods proper, are produced and destructible 
(p. 183). These hoary distinctions are indefensible in the 
form Walras proposes them, and do not deserve further 
attention.• 

On the basis of these three types of capital goods, a 
rather elaborate classification of goods and services is 
erected. The general content of the classification may be 
summarized: 

1. Landed capital used in consumption, e.g., a park or resi­
dential plot. 

2. Personal capital used in consumption, e.g., domestic 
servants, public officials. 

3. Capital proper used in consumption, e.g., houses, furni­
ture, and clothing. 

4. Landed capital used in production, e.g., agricultural 
lands. 

5. Personal capital used in production, e.g., laborers. 
6. Capital proper used in production, e.g., buildings, fac-

tories, and machines (pp. 185-~7). 

Among the numerous other categories suggested, tw~ 
passes of services deserve mention at this point. The 
first, objets de consommation, consists of the perishable 
consumable goods in the hands of consumers: bread, 
meat, wine, etc. (pp."178, 181, 186). The second class of 

1 He recognizes "that principle of social morality which is more and more 
generally accepted," that persons cannot be purchased or sold, nor are they 
produced on economic considerations, as with domestic animals. He in- . 
dudes personal capital, however, since personal' services are in the market, 
and there is thus a basis for valuing persOnal capital (p. 183). This is un­
convincing, as is also Walras' subsequent excuse, that economics is a science 
which abstracts from the element of interest or realism as well as from the 
element of justice. Personal capital plays only a formal role in his theory, 
however. . 

• He seems also (and not too consistently) to accept, in connection with 
his favorite scheme of nationalization of land, the doctrine of "original 
factors." Cf. &lnwmie poluiqve appliquee, p. 470. 
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revenues contains the perishable raw materials used in 
production: fuel, seed, and the like (pp. 181, 186). This 
extensive classification (which is here reproduced only in 
part) is a vestige of previous economic thought, and it 
plays virtually no part in Walras' analysis of production. 

The General Scheme of Production 
One of Walras' great contributioQs to economic theory l 

is the clear portrayal of the nature of production in a 
competitive economy. Before summarizing this portrayal 
it is necessary to follow him in separating out the func­
tions of the entrepreneur. The entrepreneur is one who 
hires the services of various kinds of capital goods from 
their owners. Analytically this function of coordination 
may and must be divorced completely from the owner­
ship of resources, although "in real life" the entrepreneur 
is certain to own some resources and perhaps to perform 
some service in labor of management (p. 191). 

There are two general markets in an enterprise econ-f 
omy. The first is the market for services (pp. 191-92). 
In this market the various owners of the capital goods 
(including laborers) appear as sellers of capital services, 
and the entrepreneurs appear as purchasers. It is im­
portant to note that the sale of capital services does not 
necessarily involve the sale of capital goods. Walras 
properly emphasizes a corollary of the separation of goods 
from their services: 

Services, by the very fact that they no longer exist after 
the first service they render, can only be sold or given away • 
. . , Capital goods, on the contrary, by the-very fact that 
they survive the first use which is made of them, may be 
hired, whether at burdensome rates or gratuitously .... 
The hiring out of a capital good is the alienation of th.e service 
of that capital (p. 190). 
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1 
The price of each capital good's service will at equilibrium 

: be such as to equate the supply of and demand for it. 
These prices are called rents, for land services; wages, for 
personal services; and interest, for the services of capital 
proper. 

\ 

The second market is for finished products (pp. 192-
93). In this market the entrepreneurs appear as sellers 
and the resource· owners as buyers, so the circulation of 
goods within the economy is complete. Here again 

·equilibrium prices will equate supply and demand. 
The two markets are related ·in two respects. The 

resource owners "with the money they have received in 
the first market for their productive services, • • • go 
to the second market to buy products, and it is with the 
money that they have received in the second market from 
their products that the entrepreneurs go to the first to 
buy productive services" (p. 193}. The second relation­
ship between resource and product markets is summa-

">rized in the now celebrated words, "les entrepreneurs ne 
font ni benefice ni perle" (p. 195). The absence of profit· 
or loss, the equality of price and cost, is admittedly "an 
ideal, not a real, state" (p. 194). But it is the condition< 
which competition tends to bring about, for profits lead 
to expansion of output and lowering of prices, and vice 
versa in the case of losses. • 

From this general sketch of production, \Valras pro­
' ceeds to the mathematical theory of the relations in-
• volved. The followiQ,g section is devoted to Walras' first 

explicit theory, which was based on the assumption that 
; the technological coefficients of production are fixed. 
The theory of production based on variable production 
coefficients, which was first developed explicitly in the 
famous appendix to the third edition of the Elements 
(1896}, will be treated in Chapter XII. 
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The Theory of Production 

The following set of symbols is employed by Walras 
in his general equations of production (pp. 208 ff.): 

1. The finished products, min number: 
A,B, C, ···-goods consumed within a given period of 
time. 

2. The productive services, n in number: 
T, T', T", ···-services of land per unit of time; 
P, P', P", ···-services of labor per unit of time; 
K, K', K", ···-services of capital per unit of time. 

3. The utility functions: 
r = cJ>(q)-the marginal utility function of the individ.: 
ual for any good. 

Here we may pause to note that the individual has a 
utility fum;:tion for productive services as well as for con­
sumption goods. This doctrine, frequently ascribed to 
Wicksteed, is clearly stated in the Elements.1 -

4. The prices (given to the individual) : 

~~. ~~:, '.'.'. ) prices of productive services; 
Pt,Pt',··· 
p,, p.,... prices of consumption goods.1 

5. The individual possesses given initial quantities:. 
q, qk, q,, · · · of the productive services. 

6. The quantities demanded and supplied: 
o., o,, Ot, · · · of the services offered (if positive) 

or demanded (if negative) ; 
d,., d,, d., • • • of the finished goods demanded at equi-

librium prices. • 
l "The services themselves have a direct_utility for each person. And not 

only may one wish either to hire or to keep for himself all or part of the 
services of land, of his personal faculties, and of his capital, but in addition 
one may acquire, if so wishing, the services of land, labor, or capital, not in 
the role of entrepreneur to transform them into products but in the role of 
consumer to use them directly, that is to say, not as productive services but 
as consumable services" (p. 209). 

1 All prices are defined in terms of the numbaire, oommodity A, sop. = 1. 
Cf. pp. 48 el seq., 150 et seq. 
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7. The technical coefficients of production: 

-the technical "coefficients de fabrica-
a, a,., a11, • • ·1 
b, b,, b11, - • · tion," i.e., the quantities of the vari-

ous factors (T, P, K, ~ · · ) which 
enter into the production of one unit 
of each of the products A, B, C, • • • 

In the first three editions of the Elements these coeffi­
cients are assumed to be determined by technical facts, 
although it is admitted that they are in fact variable. 
In the third edition,1 for instance, Walras says: 

It would be easy to express this condition [i.e., the selection 
of coefficients i~?- order to minimize the cost of production] 
by a system of as many equations as there are coefficients of 
production to determine. We will make abstraction, for the 
sake of simplicity, in supposing that the above coefficients 
figure among the givens and not among the unknowns of the 
problem [p. 232]. 

•Only in the fourth (1900) edition, and in the revised 
(1926) edition, is the promise made to determine sub­
sequently these production coefficients. 11 

The general equilibrium conditions for the individuaf 
are now easily established (pp. 210--11). At this. point 
the problems of amortization and maintenance of capital 
goods and of new savings are abstracted (p. 209); they 
are treated subsequently in the theory of capital. The 
individual is, first of all, subject to the budget equation: 

o,p, + o11p11 + o,p, + · · · = d. -t dbp, + · · · , (1) 

which is to say, his expenditures must equal his receipts. 
The general condition of "satisfaction maxima" requires, 
moreover, that the marginal utili tie~ of the various goods 

• The identical passage occurs on page 249 of the first edition. 
I Cf., infra, Chap. XII. 
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and services be proportional to their prices.1 This leads 
ton+ m - 1 equations of the type:1 

q,,(q, - o,) == Pct/>v.(dv.). 
q,,(q, - o,) == p,q,v.(dv.) 

t/>b(db) == Pbt/>v.(dv.) 
t/>~(de) == Pct/>v.(dv.) 

(2) 

There are thus a total of m + n equations to solve for the 
m + n unknowns o, o,, o,., • • • dv., db, de,···. These 
unknowns may be expressed in terms of the prices, which 
are fixed and known to the individual. The individual's 
supply or demand functions for the productive services 
are then secured: 

Oc = J,(pc, p,, p,., • • • r Pbr Peo Prlo • • •) 
Op = J,(pc, p,, p;., • • • r Pbo Peo Prlo • • •) 
•••••••••••••••••••••••••••• t •••• 

and the demand functions for the various commodities 
follow: · 

db = /b(pe, p,, p,., • • • ' Pbo Peo Prlo • • •) .. 
de == fe(Pe, p,, p,., • • • 'Pbo Peo Prlo • • ·) 

The demand for A is readily secured from equation (1). 
· In the case of the general equilibrium of the market, 
three additional sets of symbols are employed: 

O, = 2:o,; Dv. = 2:d,.; Fe = 2:/er 

where 0" for insta~ce, is the total market supply of T. 
1 Cf. pp. 81 ff., or Jevons, Theory of Political Economy (4th ed., London, 

1911), pp. 95 ff. . 
1 There is no equation for commodity A, the numbairiJ. 
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The general market equilibrium is then defined hy four 
sets of equations (pp. 211-12): 

i. The quantities of the productive services supplied 
are functions of the prices: 

O, = F,(p" P~'' p,., · · • , p,, p., ptJ, • • ·) 
0 9 = F9 (p" P9 , p,., · · ·, p,, p., ptJ, • · ·) (3) 

a total of n equations. 

ii. The quantities of the finished goods demanded are 
functions of the prices: 

D, = F,(p" P~'' p,., · · · , p,, p., ptJ, • • ·) 
D. = F.(p, p9 , p,., · · ·, p,, p., ptJ, · · ·) (4) 

and 
D. = O,p, + 09p9 + · · · - (D,p, +D.p.+···) 
a total of m equations. • 

iii. The quatltity of services employed must equal the 
quantity offered: · ' 

a,D. + b,D, + c.Dc + · · · = 0, 
a~,. + b,J!,'+ c~. + · · · = 09 (5) 

a total of n equations. 

iv. Costs of production must equal prices: 

a,p, + a9p9 + a,.p,. + · · · = 1 
b,p. + bi'pi' + bkp,. + ... = p, (6) 

·.'t 

a total of m equations. 

No discussion is offered regarding the cost conditions of 
the individual entrepreneur.! 

I The following confused and superficial comment dismisses the subject: 
"Since we assume the entrepreneurs make neither profit or loss, we may 
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There are a total of 2m+ 2n equations in this system. 
One of these equations, however, is not independent, and 
may readily be eliminated. If the equations in system 
(5) are multiplied respectively by p" pp, p,., · • · , and the 
equations in system (6) are multiplied respectively by 
D., D,, De, • • • , and each set is added separately, the left 
members of the two equations will be identiCal, and they 
lead to the last equation in system (4).1 Only 2m+ 2n 
- 1 independent equations remain. 

They are, however, exactly equal in number to the 
unknowns: 

Unknowns 
- i. Quantities of productive services 

offered (0" 0,., · • • ). 
ii. Quantities of finished goods demanded 

(D., D,, • • • ). 
ill. Pricea of the productive services 

(p, p,~ P~< •••• ). • 
iv. Prices of the finished goods 

(p,., Pet pd, • • • ) • 

This is the theory of general equilibrium. 

Numbu 

n 

m 

n 

m-1 
2m+ 2n- 1 

The general equilibrium theory is an impressive 
achievement. Walras was the first economist to show 
that under perfect competition, full employment of re­
weD assume that they produce equal quantities of goods, in which case all 
expenses of every kind may be considered as proportional" (p. 213). Walras 
does not tell us to what they are proportional. 

1 This may be illustrated foe the case of two commodities and two pro- · 
ductive services. System (S), multiplied respectively by p, and p., becomes 

tJ,pJ>. + b,pJ>. = o,p, 
tspppl). + b.P.V• = o.p,. 

System ( 6) similarly becomes 
tJ,p,D. + tspppl). = D. 
b,p,D• + b.P.V• = D•P.. 

The two left members are obviously identical, so 
O,p, + o.p. = D. + D.p., 

which is the last equation in system (4). 
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sources is compatible with the desire of each i~dividual 
to maximize the return from his resources. The demon­
stration is scarcely rigorous, but that fundamental con­
cept of economic analysis; the 'universal interdependence 
of economic quantities, is propounded with a lucidity 

_impossible without the use of algebraic notation. The 
writer has no sympathy with iho5e modem economists 
who spend their time establishing a~d counting systems 
of equations, always. disco~ering with elation that their 

,systems may be determinate. · Jndeed the ·general equilib­
' rium theory has contributed little to economic analysis 
beyond an emphasis on mutual dependence of economic 
phenomena; the problems are far too complicated to be 
grasped in toto. Yet this particular theory describing the 

...Jlature of general equilibrium was essential; such an idea 
had to appear before rigorous study could proceed. It· 
was Walras' greatest contribution-Qne of the few times 
in the history of post-Smithiat'l economics that a funda­
mentally new idea has emerged. 

The actual demonstration is of course defective in-
·several respects. The fundamental weakness lies in the 
inadequate conception and treatment of .production. 
The assumption of fixed technological coefficients of pro­
duction e)iminates most of the interesting and important 
questions in this field. The no-profit entrepreneur is an 
hypothesis rather than an analytical theorem. The subtle 
and complicated relations between costs and prices are 
ruled out: the two are equal by definition. 

In addition the system is open to certain objections 
more significant to a mathematician than to an econo­
mist. Free goods are not considered in the system of 
equations; yet only relative to demand can it be dis­
covered whether a given productive service is free or not. 
A ·simple mOdification of the Walrasian system has been 
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suggested by Schlesinger, to allow for this oversight1 

IQ system (5) 'the first equation should be written 

aJJ. + btDb + CtDc + . ( . + u, = o, . 
·, • • il' 

and similarly for the other equations in this set. U, the 
unused portion of T, will be zero if the re~ource is not 
free. There are then n additional unknowns. The system 
retains determinacy; however, since there are n additional 
equations of the type, . 

when Ue > 0,, then Pe = 0. 
This minor omission is therefore easily remedied. 

The second.and more impressive criticism is that the 
equality of the number af equations and unknowns is no 
assurance that there is a unique, positive solution­
which is the sensible economic solution.2 Wald, a Vien­
nese mathematician, has demonstrated that such a solu­
tion to the Walrasian system does exist, using the follow­
ing assumptions, which are certainly implicit in Walras~ 
theory: 1 

i. The supplies of the productive resources are positive. 
ii. All technological coefficients. of production are zero or 

positive. 
iii. At least one productive service enters into the produc­

tion of each commodity. 
iv. The demand function, h (d1), is defined for every positive 

quantity of commodity I,· and is always positive, con­
tinuous, and monotonically decreasing.' 

1 K. Schlesinger, "Ober die Produktion~gleichungen der 6konomischen 
Wertlehre," Ergebnisse eines Mathematischen Kolloquiums (Karl Menger, 
Vienna), VI (1933-34), lQ-11. 

1 As a matter of fact, there may be an acceptable solution with fewer or 
more equations than unknowns. 

1 A. Wald, "Ober die eindeutige positive Losbarkeit der neuen Produk· · 
tionsgleichungen," Ergebnisse eines Mathematischen KoUoquiums, VI 
(1933-34), 12-18. • . ., 
.. 'CC. also A. Wald, "0ber einige Gleichungssysteme der mathematischen. 
Okonomie," Zeitsckrift fur NationalOkonomie, VII (1936), 637-70, and the ' · 
references there cited. 
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The powerful analysis necessary to prove a unique and 
positive 'solution was of course well beyond Walras' 
limited mathematical equipment. It is an interesting 
commentary on the general equilibriu~ "school" that 
such a solution was not questioned or proved until sixty 
years after the theory was first enunciated. The uncritical 
acceptance was not undesirable, however, since the cen­
tral idea of general equilibrium is correct and important. 
But the experience suggests that in the future it might 
be desirable to leave equation-counting to professional 
mathematicians. ' 

Walras is not content to formulate merely the general 
theory of production. "There still remains to be shown 
• • • that this problem of which we have given the theo­
retical solution is also that which is in practice solved in 
the market by the mechanism of free competition" 

' (p. 214). In the theory of production, as in the theory of 
exchange, 1 the celebrated notion of tdtonnements (approx­
imations) is employed. The theory of approximations 
purports to describe in general fashion how the economic " 
system moves from any position of disequilibrium to the 
position of final equilibrium. This is a problem in eco-

l nomic dynamics proper, as the term dynamics is used in 
mechanics; i.e., the path of movement to equilibrium 
within a fixed system of d~ta. Walras is the only econo­
mist in the history pf economics to propose a general solu­
tion for it. Despite the fact that he presents an elaborate 
discussion of the method, only its central notion need be 
presented . here. 

The theory of tdtonnements, stripped of its rather 
"luxurious algebraic foilage," may be stated very simply. 

Qrwo conditions must be fulfilled at equilibrium: the 
rquar:ttity of the productive services demanded must 

I}., also in the case of capital theory (Elements, Lecture 25). 
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equal their supplies; and the cost of production of a good I 
must equal its selling price. If the first condition is not 
fulfilled, there will be an increa~ in the prices of those 
services whose demands exceed their supplies, and a de­
crease of price in the opposite case. Changes in quan­
tities produced (increases if prices exceed costs, and de­
creases if costs exceed prices) will similarly lead to the 
equality of price and cost of production. · 

The fundamental objection to the theory of approxi­
mations has been stated well by Edgeworth: 

He [Walras] diffuses over some thirty-five pages an idea 
which might have been adequately presented in a few para­
graphs. For it is, after all, not a very good idea. What the 
author professes to demonstrate is the course which the . 
higgling of the market takes-the path, as it were, by · 
which the economic system works· down to equilibrium. 
Now, as Jevons points out, the equations of exchange are~ 
of a statical, not a dynamical, character. They define a ~. 

- position of equilibrium, but they afford no information as 
to the path by which that point is reached. Prof. Walras's 
laboured lessons indicate a way, not the way, of descent to . 
equilibrium.• 

Walras' demonstration indicates the possibility of return-:. 
ing to equilibrium from a position of disequilibrium. It 
fails to prove that equilibrium will ever be reached or 
that the movement toward equilibrium does not affect 
the final position. These crucial matters, indeed, are 
taken for granted. The difficulties are perhaps insoluble; 
certainly the only satisfactory analytic method oy/each­
ing general equilibrium so far evolved is Edgeworth's 
process of "recontracting." 1 

1 "Mathematical Theory of Political Economy," op. cit., p. 435. Consult· 
also the other references in note 1, p. 231. Walras makes a very ineffectual 
reply {pp. 472-73). 

1 On this problelll"consult the interesting essay by N. Kaldor, "A Classi­
ficatory Note on the Determinateness of Equilibrium," Review of Economit; 
Stud~s. I {1934), 122-36. 
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A second aberration in Walras' theory of general equi-

l
librium is the tedious and erroneous proof that free com­
petition leads to maxiqlUm satisfaction (Lectures 8, 22, 
26, 27). This ethical conclusion requires, as Wicksell has 

. shown,1 the further assumption that all persons have 
identical utility functions and equal incomes. The de­
tailed nature of Walras' demonstration of the doctrine 
of maximum satisfaction had· best be ignored-a happy 
practice which most subsequent economists have fol­
lowed. 

The The()Yy of Capital 

Walras' theory of capital is another significant con­
tribution to economics. He possesses one great advantage 
over almost all other economists, at the outset: a clear 
and consistently-held distinction between capital goods 
and their services (capitaux and revenus). This correct 
analytic approach eliminates most of .the problems in a 
correct definition of capftal, and it places proper emphasis 
on the central element of the interest problem, i.e., per­
petual net income. 

Capital goods are desired for the (consumption) income 
·they yield (p. 242). This is true even of durable con­
sumption goods (e.g., houses), and Walras suggests that. 
11a man who buys a home to live in may be disassociated 
into two individuals, one of whom makes an investment 
and the other consumes directly the service· of his cap­
ital" (p. 242). 

Two deductions from gross revenue are necessary be­
fore the net revenue of a capital good can be deter­
mined.1 The first deduction is for depreciation, the sec­

a Lectures on Political Economy (New York, 1934), I, 79 ff. 
I Revenue is henceforth used in the sense of annual service consumed 

(in physical units) times price, where previously it has referred only to the 
eervice (p. 242). · 
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ond for insurance against the chance of loss (e.g., fire).i 
The deduction for depreciation is easily made: one need 
merely deduct from the annual gross revenue an amorti-' 
zation premium (prime d'amortissement), which is "pro­
portional to the price of the capital good" (p. 243).1 For 
risks of loss a similar deduction (prime d'assurance) must 
be made, and it is also proportional to the price of the 
capital good (p. 243).1 

The argument so far may be stated in simple algebra. 
Let P be the price of a capital good and p the gross value 
of its annual services. Then some fraction, p.P, must be 
deducted for amortization, and a further fraction, vP, 
must be deducted for insurance. The net revenue, r, is 
then defined (p. 243) : 

r = p - (p. + v) • P. 

All capital values are "rigorously proportional" to net 
revenues, at a given interest rate. The interest rate, in­
deed, is defined as the ratio oCthe perpetual net income 
to the capital value (which is still undetermined), i.e .• 

p- (p. + P)P 
i=-= p 

or P= p • i+p.+p 
The foregoing equation is insufficient to determine the 

two unknowns, capital values (P) and the interest rate 
(i). In a stationary economy, where there is no net sav­
ing or dissaving, however, the problem of determinacy 
does not arise because there are no capital values. 
"Under such circumstances, there could be no purchase 
or sale of capital goods, for these goods could only be· 

1 Presumably this premium also varies inversely with the life of the 
capital. . 

1 Neither deduction is necessary in the case of land, which, as has alreadr 
been noted, Walras.believes to be perpetual (p. 246). 
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exchanged for each other in the proportion that their net 
revenues bore to each other, and this operation, which 
theoretically would have no reason for existence, would 
not furnish any price in numeraire" {p. 244). This is 
uneven analysis: it is excellent in emphasizing the im­
portant feature of the capital market that the central ex­
change is between perpetual net incomes; it is erroneous 
in implying that it is possible intelligently to provide for 
maintenance and replacement without knowing the in­
terest rate. 

The subsequent analysis is restricted to the case of a 
progressive economy-one in which there is net saving 
{pp. 249, 252). In such an economy, new capital goods 
will be constructed with the net savings, and it is possible 
to secure the net rate of interest on such investments. 
Old capital goods can be valued by capitalizing their net 
revenues at the rate of interest established in the new 
capital goods market.1 

The fundamental condition placed on new capital 
goods is that their costs' of production equal their prices. 
Again assuming the coefficients of production for new 
capital goods to be known and fixed (pp. 247, 256-57),1 

this condition may be written: 

k_,p, + .. ~ + k,pp + ... + k,.p,. + ... = p,. 
k,'p, + ... + kp'p, + ... + k,.'p,. + ... = p,.. (7) 
.......................................... 

If there are h types of new capital goods, there will be h 
such equations. There will be h further equations (for 
each individual) defining capital values as capitalized 
net incomes. 

1 This is expressly stated for land and labor (p. 246) and for existing 
capital goods (pp. xiv, 290.93). Cf. also Etutks d'konomie sociak (Paris, 
1936), pp. 278 If. 

• For interest during construction, see infra, note 2, p. 251. . . 
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.,.. p. 
P, = 7 = i + P.• + ,,• 

.,.,,. P•' 
P•--- ' " - . i - i + P.lr.' + ,,. . (8) 

Walras distinguishes between the excess of an individ­
ual's income over his total expenditure on consumption 
goods (i.e., gross savings) 1 and the individual's net·sav­
ings (pp. 248-50). Net savings are ascertained only after 
full allowance has been made for depreciation and insur­
ance on existing capital goods. A detailed argument is 
given for using gross rather than net savings in the sub­
sequent equations, but the practice amounts only to add­
ing replacement demand to the net demand for new capi­
tal goods. 

Walras introduces at this point the useful concept of a 
good called perpetual net revenue (E), whose price is 
the reciprocal ofthe interest rate. The demand for per­
petual net income is merely another way of looking at the 

·demand for new investment goods. It follows that d., 
the quantity of E demanded, times its price {P.), will 
equal gross savings at equilibrium.• The utility of E is 
assumed to be a function of its quantity, so the condition 
of maximum satisfaction requires that the weighted 
marginal utility of E be equal to those of other com­
modities.• In symbols, 

f/J.(q. + d.) = p,f/J,.(d,.). 
1 If • is the excess of income over consumption expenditures, and r is 

income, then 
• • r - [(q, - o,)p, + ... + (qt - o6)Pt + ... do + t4P. + ... ] 

1 I.e., e • d.p., or i·e = d •• 
1 It is worth noting that perpetual net income was not introduced as a 

commodity in the first edition of the Elements. In that edition, moreover, 
the supply of savings is treated as an empirical function of prices (pp. 283-
84), and not based on utility analysis. 
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By use of this equation and system (2) above, it is pos­
sible to express d. as a function of all the prices, i.e., 1 

d. = J,(p, • • • PP • • • P1u P~<; • • • p,, Pc, • • • p,), (9) 

.and for the economy as a whole, D. = F. = T-j •• 
The formulation of general market equilibrium is easily 

extended to include new capital goods (pp. 254 ff.). To 
system (6), which asserts the equality of selling prices and 
costs of production, the h equations of system (7) are 
added. System (8), "expressing the equality of the net 
rate of interest on all capital goods" (p. 258), with h 
additional equations, is now another part of the general 
system. The equality at equilibrium of the quantity 
supplied and demanded of new capital goods is expressed 

. • by equation (10): 2 

JJJ'" + D"•P"• + · · · = E, (10) 

where D,., D"'• · • • are the respective quantities of K, 
K', ···manufactured. Finally, the total supply of gross 
savings is a function of all the prices: 

E = D.p. = F.(p, .•• PP ••• pk, P~<'• ••• p,, -
Pc, • • • p.)p.. {9.1) 

These 2h + 2 new equations equal in number the 2h + 2 
new unknowns: h prices of new capital goods; h quanti-

.·t~_es of new capital goods; the interest rate (i = ;); an:d 

: supply of gross savings (E). 
1 ·The foregoing theory of capital treats only of durable 
/ capital goods. Walras extends his analysis to circulating 

• 1 capital, which is introduced along with the theory of 
· money-in contrast with numeraire (Lecture 29, pp. 

I Cf., supra, p. 239. 
I Where E is F,p,- = D,p., or the total excess of incomes over expenditures 

on consumption. 
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297 ff). Since these two elements are in~parably inter­
woven in his theory ,I the formal algebraic statement will 
be omitted but the theory of circulating capital will be 
pre sen ted in summary form. 

Four types of circulating capital are recognized (cf. 
esp. p. 299; alsop. xiv). There are two classes of circulat­
ing capital held by consumers: stocks of consumers.' 
goods; and a cash balance (' 1monnaie de circulation et 
d'epargne"). The entrepreneur holds two similar types 
of circulating capital: stocks of raw materials and of 
finished goods; and cash balances, which "he must have 
in order to restore these stocks and to buy productive 
services while waiting for (en attendant) collection on the 
products he has sold" (pp. 300-1; alsop. 304).2 

Stocks of various goods and cash balances are accord­
ingly introduced into the general equilibrium equations. 
The quantities of inventories demanded and supplied are 
derived as functions of all prices, 8 where the price of hold­
ing the product A', for instance, is Pa! = 1Pa.· Interest on 

·inventories, in other words, is introduced as a cost of 
production. Cash-balance equations are similarly derived 
for money.• The usual conditions of equality of quanti­
ties supplied and demanded and equality of cost of pro­
duction and selling price are developed, and a more gen­
eral equilibrium is established. 

1 They are interwoven, not out of necessity, but because Walras chooses 
to introduce both elements into his system simultaneously. • 

1 This is as close as Walras comes to considering working capital as an 
advance to resource owners. He does not explicitly consider interest on 
construction outlays, but it seems more or less implicit in this quotation. 

1 Raw materials are held to be fixed in supply, since they have no direct. 
utility (p. 304). 

• On the monetary aspects cf. A. W. Marget, "Leon Walras and the 'Cash­
Balance Approach' to the Problem of the Value of Money," Journal of 
PoliticaJ Economy, XXXIX (1931), 569-600; and Oskar Lange, "The Rate 
of Interest and the Optimum Propensity to Consume," Economica, N.S. V 
(1938), 12-32. 
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Before appraising Walras' theory of capital, Wicksell's 
criticisms may be considered. He is the only economist to 
devote much attention to Walras' theory. In his earliest 
work, Wicksell is very critical: "I have been able to con· 
vince myself that his theory of production suffers from a 
fundamental error, which is related to his obsolete and 
one-sided view of the capital concept, and which could 
be removed only through a fundamental recasting of his 
presentation." 1 The essential reason why Wicksell re· 
jects Walras; theory is that it disregards the period of 
production, but the entire criticism is worth quoting: 

Walras characterizes and treats as capital only the durable 
goods, not, however, the raw materials and unfinished prod­
ucts, not the means of subsistence of the laborer, thus in 
general not those adyances which the possessor of circulating 
capital makes to the· laborers, the landlords, etc: Conse· 
quently, it is implicitly assumed by Walras that the laborer 
and other producers maintain themselves during production, 
and only after the end of the production do they draw the 
compensation for their productive services out of the pro. 
ceeds of the product in question. This is obviously wrong; 
this approach completely overlooks the true role of capital. 
As a necessary result there appears here the peculiarity, 
that his equations of production and exchange cannot give 
any information on the rate of interest. If one views only 
durable goods as capital, then indeed a qefinite rent is de· 
termined by the above-mentioned equations for each of 
these goods, but the capital value of these goods is not de. 
termined, and as a result, neither is the rate of interest, 
"le taux du revenu net." Walras explicitly admits this; he 
asserts, however, that to be able to determine the interest 
rate one must pass from the consideration of a stationary 
economy to a progressive economy; one where new interest­
bearing capital goods are produced, whose values can be 
determined by the costs of production. That is certainly 

• tJber Wert, Kapital und Rente (London School Reprint [London, 1933]), 
p. viii. · 
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wrong. Also in the stationary economy, and even if the total 
productive resources are taken as fixed, an interest. rate on 
circulating capital would undoubtedly be established just 
on the ground, that longer production methods prove to be · 
more productive (pp. 142-43). 

The substance of this argument is repeated in the 
Lectures, 1 and in the review of Pareto's Manuel. The last 
criticism, that Walras' theory presupposes a progressive 
economy, is withdrawn in a later essay.2 

Barone, in his review of Ober Wert, defends Walras' 
theory against these charges. 3 With regard to the alleged 
omission of circulating capital from Wal~as' production 
equations, this charge is held to be due to a misunder­
standing on Wicksell's part: 

In Walras' equations of production, account is taken~of this, 
since Walras clearly says. that the entrepreneur requires 
not only services of land, or labor, of capital (meaning goods 
of durable productivity) but also the use of a certain quan-~ 
tity of numeraire. And it is precisely the price of the use of 
the quantity of numeraire required by the entrepreneur, 
that constitutes that interest of which Wicksell has believed 
that abstraction is made in Walras' theory (pp. 13~37). 

Barone illustrates the argument by developing somewhat 
more explicitly than Walras the equation for working 
capital (pp. 137-38). · 

Wicksell's second argument, that in Walras' theory the 
interest rate is not determinable if there is no new saving, 
is also opposed by Barone. He emphasizes the necessity 
for replacing even durable goods, so the interest rate is 
determined in the market for reinvestment of deprecia-

• Lectures on Political Economy, op. cit., I, 171. 
1 "Professor Cassel's System of Economics," reprinted in the Lectures, 

op. cit., I, 226 n. 
· 1 "Sopra un Libro del Wicksell," Gi.ornale degli Economisti, XI (1895), 

524-39, reprinted in Le Opere economiche (Bologna, 1936), I, 117-43, to 
which reference is here made. 
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tion funds {pp. 141-42).1 This additional element is not 
very clear in Walras' exposition.2 

If we extend the concept of a stationary economy to 
mean that all capital goods have· perpetual existence, 

· then, as Walras rightly says, all, if any, dealings, would 
be in perpetual net income. In the stationary economy 
where capital goods wear out, the reinvestment of de­
preciation funds would serve to. determine the interest 
rate and therefore capital values (as is indeed explicit 
in Walras' exposition, since he uses gross savings in his 
system). But perpetual net income would still be the 
fundamental concept, and to discern and emphasize this 
concept is an important merit of Walras' exposition. 
/ So far as it goes, in fact, Walras' capital theory is 
superior to that 9f any of his contemporaries. Real criti­
cism can center on only two points. The nature of supply 
of and demand for capital is not analyzed in sufficient 
detail. With respect to supply, the hypothesis that cap­
ital goods are instantaneously constructed (for that is 
what his explicit treatment amounts to) should be re­
placed"by the view that during a construction period a 

·net income stream is invested. The demand for capital, 
on the other hand, should be brought under the marginal 
productivity theory. The second point is that a progres­
sive economy (i.e., one with net savings) should not 
have been introduced, at least not so superficially. \Val­
ras attempts a theoretical analysis of an historical de­
velopment without that indispensable prerequisite, a 
theory of economic growth. The effects ofcapital accu-

1 The same suggestion is made by Hitks, op. cit., p. 346. 
• As indeed Barone implies: "Certainly we should not dare assert that in 

Walras' book that distinction is always clearly made between capital and 
savings and between free savings and invested savings, which to us appears 
necessary to the clear exposition of the phenomenon of interest, nor should 
we be able to affirm that Walras' treatment could not give rise to some 
equivocation ••• " (op. cit., p. 142). 
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mutation on other resources and on technology, the 
economic role of uncertainty arising out of historical 
change, and a multi~ude of such problems are ignored. 
The very determination in his theory of the amount of 
new savings is objectionable; savings are doubtless func­
tionally related to prices, but there are so many more 
important variables that his assumption is not even a 
good first approximation. Such problems must be solved 
before any satisfactory theory of capital accumulation 
can be evolved. 

The The01'y of Rent 

There is some value in analyzing in detail Walras' 
restatement of the classical rent theory. He accused 
Wicksteed of plagiarism of the marginal productivity 
theory, on the basis of certain alleged identities between 
Walras' equations on rent and Wicksteed's equations in 
his Co-ordination. 1 Wicksell seems to have accepted 
Walras' claim to priority, 1 and the writer has not dis­
covered anyone who denied it. Since Wicksteed had read 
the Elements as early as 1882, a it is important to discover 
when Walras first advanced the marginal productivity 
theory.' 

Walras first restates the Ricardian theory in mathe­
matical form. 5 The following notation is employed: 

1 The details of the charge are considered in Chap. XII, infra. 
• Infra, Chap. XII. 
1 Robbins remarks that a much-marked copy of the second (first?) edi· 

tion of the Elements, purchased in 1882, was in Wicksteed's library. Cf. 
Introduction to Commonsense (London, 1933), p. vii. 

• In this section the third edit1on (1896) of the Elements will be used. The 
discussion is presumably the same as that in the second (1889) edition,· 
since the third edition is virtually a reprint;. (except for the appendix on· 
Wicksteed's Co-ordination). Cf. 3d ed., p. v note. The first edition is also 
virtually the same as the third on this point. 

1 The relevant passages are all in Lecture 31, "Exposition and Refutation 
ol the English Theory of Rent" (pp.·J44-S8). 



256 PRODUCTION AND DISTRIBUTION THEORIES 

h1o h,., ha • • • == net products (in physical units) after 
payment of wages, on lands 1, 2, 3 • • • ; 

x., x., xa • • • = capital (in numeraire)- employed on 
lands 1, 2, 3, • • • ; 

I = the rate of interest (in physical units); 
r,, rz, ra • • • = rents (in physical units) of lands 1, 2, 

3, •• ·• 

We may note that Walras does not understand the true 
nature of the English dose of capital-and-labor. He sub­
tracts labor costs from the product, whereas in the clas­
sical theory the composite dose of capital-and-labor was 
treated as a unit (and fundamentally, as a dose of 
capital). 

The first set of equations defines rent: 

r, = h,- x,t, 
rz = hs- 'iJ, (1) 

System (1) merely restates the fact that rent is a residual 
after deducting the return to capital from the product 
(from which wages have already been' deducted). The 
product, h, is a function of the amount of capital applied 
to a given piece of land, so we secure the second set of 
equations: 

h, = F,(x,), 
hs = Fa(Xt), (2) 

Since capital is rewarded according to its marginal pro­
ductivity, 

(3) 

One final equation is yet to be introduced-the employ­
ment of all available capital: 
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X1 + X2 + Xa + X4 + · · · =X. 

257" 

(4) 

This is Walras' restatement of the Ricardian theory; we 
tum now to his reformulation of the theory. 

In order to find the relationship between his general 
e"quilibrium theory and the Ricardian theory, Walras 
modifies the notation slightly. The product of a given 
piece of land <n is B, with price P•· Further, 

H = total product (in physical units) per hectare 
of land; 

b; = ! = technical coefficient of prod~ction for land; 

p, = rent per hectare (in numeraire); 
i = interest rate (in numeraire). 

Hence, 

P i ......! = ,. t p., p,=· 

Equation (1) may be rewritten, therefore, as 

p, i 
- = h- x-·1 

p. p. 

The total produce less wages (h) may also be rewritten:2 

H 
h = H- P•(bppp + bp•Pp' + · · · ), 

or, if amortization and insurance are ignored for the sake 
of simplicity, 

Hi 
h = H- P• (bpl'p + bp•Pp• + · · · ). 

1 This is not a marginal productivity theory of interest, since wages are 
also a residual. In order to relate this to Ricardo's theory one must under­
l!ltand "to be capital-and-labor. 

I 0., SllfWO., p. 2371 for symbols previously defined. 
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The capital (x) per unit of land is readily defined: 

X = H(bJ' .. + b-,.•P~r• + ... ), 
H = -:r(b,. p,. + b,.•p,.• + ... ). 

Since the ratio of wages to the capital value of a laborer 
is in Walras' theory identical with the rate of interest 
(p. 383), he "departs" from Ricardo's theory by includ­
ing capitalized labor with other capital in a new dose of 
capital-and-labor (x') :1 

x' == H(bpl'p + bp•Pp' + · · · + bJ'~r + · · ·) 
H . 

= --=- (bppp + bp'Pp' + · · · + b"p" + · · · ). 
$ 

One question remains: Is H a function which "does 
not increase proportionally" with x'? Walras answers 
in the affirmative: 

It is certainly a fact of experience that in applying in­
creasing quantities of personal and capital services to land, 
one does not obtain proportionally increasing quantities of 
product; otherwise one could obtain an unlimited quantity 
of product by applying an unlimited quantity of personal 
and capital services on a single hectare of land, or on an even 
smaller space. Thus, in precise terms, one may say, as we 
have done (§ 274) that bp, bp', bp", · · · b-,., b,.•, b,.", • • • are 
not constants, but decreasing functions. of b,-that is to 
say, increasing functions of H. 2 

Variable production coefficients.-Walras considers vari­
able production coefficients in the third edition (and also 
in the earlier editions) of the Elements only in paragraph 
274. 3 Its importance for the problem at hand justifies 
rather full quotation: 

1 He is, of course, really returning to the Ricardian theory. 
I He censures the clas5ical economists for stating the law in money rather 

than physical terms (pp. 354-55). This is both erroneous and irrelevant. 
a This is paragraph 325 in the 1926 edition; paragraph 307 in the first 

edition. 



LEON WALRAS 259 

• • • in the production of a commodity one may employ 
more or less of certain productive services, for example, more 
or less land services, on the condition of employing less or 
more of other productive services. That is to say, the coeffi­
cients b, b,. b", • • • are variable and are related by an 
equation 

~(b,, b,. bJ;, ••• } = 0, 

such that, if the coefficient b, decreases, the other coefficients 
b,. and b" increase. Thus the respective quantities of each of 
the productive services which enter into a unit of each of 
the products are determined only after the prices of the 
productive services have been determined, by the condition 
that the cost of production be a minimum. In other words, 
the above implicit equation is solved for each of its variables, 
or placed successively in each of the explicit forms 

b, = O(b,., b", • • • }, 
b,. = 1/t(b, bJ;, ••• }. 

The unknowns, b,, b,. b", • • • are determined by the condi­
tion that 

p. = O(b,., b", • • • )p, + 1/t(b,, b"• • • • )p,. + · · · 
be a minimum (3d ed., pp. 32G-21).1 

So far so well-but here the analysis stops. The remain­
der of the paragraph is devoted to the thesis that variable 
production coefficients are usefully applied in the study 
of a progressive economy! 1 There is not the remotest 
suggestion of an explicit marginal productivity theory. 

1 The sentence stating the erroneous doctrine that the production co­
efficients are determined after the prices of the services have been deter­
mined is changed in the 1926 edition to simultaneous determination of 
prices and coefficients. . 

1 •• • • • we state only that in fact every time the production function 
bas changed. it is due to technical progress introduced by science • • • " 
(p. 321); and be permits changes in the production coefficients if the relative 
supplies of productive services change. The brief disclJSSion of this last 
point is unfortunately restricted to the growth of capital relative to land 
(very much as in the Ricardian theory), so W a1ras is not led to the marginal 
p-oductivity theory •. 
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We may briefly summarize the remainder o£-Walras' 
discussion of rent. Rent may be represented in physical 
units: 

~~ = H- :.(bppp + bp•Pp' + .. · + b~oP~o + · .. ), 
or in numeraire: 

. p, = Hp, - H(bppp + bp'Pp' + · · · + b-,.p~; + · · ·). 
Finally, H may be replaced by:,: 

p,b, =· p, - (bppp + bkpll + ... ), 
or p, = b,p, + · · · + bppp + · · · . 
The last equation is one identical with the second equa­
tion in system (6). Walras erroneously concludes that 
the Ricardian theory is a special case of his own general 
system; it is in fact a special case only when variable pro­
duction coefficients are tacitly introduced. 

Such is Walras' rent theory in 1896. ·In his celebrated_ 
appendix on Wicksteed, Walras identifies the above· 
equations with Wicksteed's marginal productiv:ity equa­
tions. The detailed claims will be considered in Chapter 
XII, but here it may be stated in conclusion that there is 
not even a pointed suggestion (to say nothing of a clearly 
formulated theory) of marginal productivity in the Ele­
ments before 1896. 



Chapter X 

KNUT \VICKSELL 

F E\V ~conomists of our period are more difficult to 
appraise or to classify as to anteced_ents than Knut 

\Vicksell.1 In part this difficulty arises from his own 
catholicity. He read widely and with a singularly open 
mind the works of the English classical and neo-classical 
economists, and of the Austrian and Walrasian schools. 
He absorbed much of the best analyses produced by each 
of these three sources, and synthesized them into a bril­
liant theoretical whole. But it must be added immedi­
ately that Wicksell's work extends beyond synthesis. 
Iri certain fields (e.g., the marginal productivity theory) 
he must be considered a true discoverer, and frequently 
his restatements of received doctrines are so refined as 
to be virtually independent analyses. 

The closest antecedents of Wicksell's work seem to be 
Austrian, lying particularly in Bohm-Bawerk's theory of 
capital. In price theory, Walrasian analysis is generally­
followed, both in method and in content. In production 
and distribution theory, however, Austrian influence is 
dominant, although certain English economists, notably 
Wicksteed, are also influential. 

A brief sketch of Wicksell's major writings on eco­
nomics is essential, since certain parts of his theory 

1 For a general appraisal consult Emil Sommarin, "Das Lebenswerk von 
Knut Wicksell," Zeilschrift fur Nationaliikonomie, II (193o-31), 221-67; 
L. Robbins, Introduction to the English edition of the Lectures 011 Poluil;al 
Eamomy (London, 1934), I, vii-xxiii. " 

261 
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changed s~bstantially in the thirty-seven years which 
elapsed between his entrance into and departure from 
the arena of economic discussion (1892 to 1928). His 
first major work, Vber Wert, Kapital und Rente U ena, 
1893), is a genuinely brilliant exposition of price and 
capital theory. In it are to be found most of the doc­
trines presented in the later Lectures. The prominence 
of the use of mathematics in the Vber Wert, and the an­
tagonism it . aroused among certain "schools" of eco­
nomics, earned Wicksell a very cool reception-a gross 
injustice to the high caliber of the analysis the book 
con tains.1 · 

Wicksell's doctoral dissertation, Finanztheorische Un­
tersuchungen (1896), contains minor changes in his cap­
ital theory.· With the appearance in 1900 of his long 
article, "On Marginal Productivity as the Basis for 
Economic Distribution," 2 Wicksell's theoretical struc-

. ture was substantially completed, although this is not 
to say that valuable bits of analysis did not come from 
his pen in the next quarter century. The Lectures on 
Political Economy, volume one of which concerns us, 
first al?peared in Swedish in 1901. Here the first German 
edition (1913) and the English translation (1934) of the 
third Swedish edition will be used. The Lectures sys­
tematize his previous writings; they add little that is new. 1 

• Enrico Barone, "Sopra un Libro del Wicksell," Giomak degli Eccmo­
misti, XI (1895), 524-39, gives an able review but denounces very harshly 
Wicksell's attitude toward Walras' theory of capital; A. W. Flux's review, 
Economic Journal, IV (1894), 305-8, is inaccurate and unduly critical; 
W. Lexis' review, Schmoller's Jahrbuch fur Gesetzgebung, Venualtung tmd 
Volkwirtschaft, XIX (1895), 332-37, is more an attack on Bohm-Bawerk 
than a review of Wicksell's book. 

• Ekonomisk Tidskrift, II (1900), 305-37. 
• The writer regrets that linguistic handicaps prevent him from taking full 

cognizance of Wicksell's numerous articles in the Ekonomisk Tidskrift. Sev­
eral of the more important of these articles, especially those bearing on distri­
bution theory, are considered, on the basis of translations made for the writer. 
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A final word may be added with regard to the arrange­
ment to be followed in presenting Wicksell's theory. 
Production theory and capital and interest theory will 
be treated first, and his general theory of distribution 
will be taken up last,· since it is built upon the Bohm­
Bawerkian theory of capital. 

The-Quantity and Allocation of Resources 
Wicksell's discussion of the quantity of resources exist­

ing in an economy is of very uneven quality. He em­
phasizes at many points the importance for his theory of 
the assumption of a stationary state, 1 and he is cautious 
in his use of this assumption (or, more properly, this set 
of assumptions). But he doe's not explicitly analyze the 
implications or detailed nature of a stationary economy. 
As an illustration of his cursory treatment, he asserts 
that in a static state there can be no net profits, since 
such profits would be increases in capital; 2 yet_ he offers 
no analysis of why this should be so. 

· Wicksell adopts the doctrine that leisure is an alterna­
tive which competes with productive employments for 
resources. At first he admits the leisure alternative only 
for labor, 1 but later non-economic alternatives are con­
ceded for all productive resources.' Yet the non-eco­
nomic alternatives are considered to be relatively unim­
portant in the case of many material resources, such as 
valuable urban land, technical capital, and the like. 5 This 
is a realistic conclusion, but this difference between labor 

1 Compare Ober Wert, pp. 77, 87-88, 95-96, 101, 139 ff. At the last point 
be suggests the possibility of a theory of moving equilibrium, if the rates of 
increase of the various productive factors are known. Compare also the 
Lectures, Part II, passim. I am indebted to the London School of Economics 
for permission to quote from Ober Wert, and to The Macmillan Company • 
for permission to quote from the Lectures. 

• Ober Wert, pp. 95-96. • Lectures, pp. 98, 103 • 
• Ibid., p. 139. . I Ibid., pp. 103-4. 
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and material resources does not affect Wicksell's develop­
ment since he assumes all resources in productive use to 
be given in amount. 1 

The theory of the allocation of resources is brief but 
correct. The essential point is that the return from a 

·given resource will be equalized in all its occupations 
(assux:ning perfect fluidity), which at the same time 
maximizes the total product: 

If an economy embraces the production, distribution and 
consumption of only two goods, the exchange ratio between 
them will be such that 1 
i. the wages, rent, and interest rate are the same in the 

production of each commodity, 
ii. at the position which the wages and rent have attained, 

interest (and in general at the given values of two of these 
three quantities, the third) is a maximum, ... 2 

The share of the product which goes to each of the co­
operating productive agents is regulated by the marginal 
productivity of that agent. Wicksell devotes little atten­
tion to the allocation of resources between industries be-~ 
cause his analysis is almost always based upon the in­
dividual plant or, what is equivalent, the one-commodity 
economy (with identical plants). . 

Variability of Proportions, Diminishing Returns, and Costs 
In the Ober Wert Wicksell does not devote explicit 

attention to the problem of variability of the coefficients 
of production. An acceptance of complete variability is 
nevertheless deeply imbedded in his theory of distribu-

-tion. Variations in the length of the production period, 
i.e., in his theory, the amount of capital cooperating 
with given land and labor resources, are fundamental to 
his interest theory. Variability in the amount of labor 

I Il>Ul., p. 104. .• • tlber Wert, p. 135. 
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per unit of land, or, conversely, the amount of land per 
, unit of labor, is also indispensable to his general theory 

of distribution. •' 
In the course of his later writings the concept of vari­

ability of proportions becomes progressively clearer. 
Thus, in the Finanztheorische Untersuchungen; 

The relative increase of one o£ these quantities [wages and 
rent] will above all influence the proportion in which labor 
and land will be used in production, and in such a manner 
that if wages rise relative to rent, relatively more land and 

Jess labor (an extensive economy) ••. will be used .... 
Conversely, wages and rent are dependent on the propor­

tion in which land and labor are used, as well as on the in­
vestment periods of the two parts of capital .••• 1 

In the Lectures, the acceptance is complete: "one factqr 
of production can always, to some extent, be substituted 
for another." 1 . 

. In the presentation of Wicksell's theory of distribution 
it will be shown later that he has a clear and correct 
mathematical statement of the law of diminishing re­
turns for all factors of production. In the discussion of 
diminishing returns, however, he is apparently unaware. 
of the distinction between marginal and average returns, 
and, as a rule, improperly deals with the latter·variety.3 

This confusion is revealed in his proof of the law of dimin­
ishing returns from productive services applied to land, 
presented in the course of a controversy with Water­
stradt, who believed that by a statistical investigation 
he had upset this famous postulate of economic theory.4 

1 Uena, 1896), pp. 46, 47. 
1 Page 99 (italicized by Wicksell); d. also pp. 100, 113 ff., 124 ff., 284 ff.; 

also "Zur Verteidigung der Grenznutzenlehre," Zeitschrift fur die gesammle 
StaatstoisSeJJschaft, LVI (1900), 590-91. 

I cr. Lutures, pp. 111, 122 ff.; Finanslheorische Untersuchungen, p. 53. 
• "Ober einige Fehlerquellen bei Verifikation des Bodengesetzes," "Noch 

einiges iiber die Verifikation des Bodengesetzes," Thunen Archw, II (1909), 
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Wicksell's attack is directed at the validity of constant 
average returns, but it is even more effective when levied 
against increasing average returns. If one is discussing 
an economy in which all land is cultivated with equal 
intensiveness, 

••• then the validity of the law of return from land [Boden­
gesetz] in general does not require any experimental proof, 
but rather appears more as a logical postulate or corollary. 
If it were shown that on a given piece of land twice as much 
labor and capital would also secure twice as much product, 
then an even more impressive result per unit of labor and 
capital could be' secured, if one concentrated the already 
existing labor and capital forces on half of the previously 
used area .•.. 1 

The law of diminishing returns is therefore not an em­
pirical rule, it is "a theorem of mathematical necessity." 1 

The criticisms to be levied at this "proof" are that it is 
concerned with average returns, when in fact economic 
atlocation of resources is guided by marginal returns, and 
that, of course, the proof is by no means conclusive-the-
347-55, 568-77; in part repeated in the Lectures, pp. 122-24. The acute 
criticisms levied at Waterstradt's methodology are not considered here. 
Substantially the same reply was made to Rohtlieb, who repeated Water­
stradt's error, in "Den 'kritiska punkten' i lagen for jordbrukets aftagande 
produktivetet," Ekonomisk Tidskrijt, XVIII (1916), 285-92. 

1 Thunen Archiv, pp. 354-55. A similar proof is also given algebraically 

(ibid., p. 569). Apply A labor to Bland, securing P product. Then~ plus~ 

will yield ~ + ~· where ~ is the ~tural product of the now uncultivated 

half of the land. Then 
p p P/2 +2 P 

A -A- = P + p < 1· 
2 

If p > 0, then average productivity must be declining, i.e., the ratio of the 
product other than natural products to the amount of labor must decrease 
as the amount of labor increases, since p is a constant. 

I Ibid., p. 569. . 
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assumptions are not rigorous enough to insure ,diminish­
ing returns.1 

Certain general considerations on costs and returns 
will be taken up in connection with Wicksell's discussion 
of the Euler-\Vicksteed problem in distribution theory. 
\Vicksell's treatment of cost and supply is very frag­
mentary. In general he assumes that there is atomistic 
competition, free transferability of resources, and identi­
cal production functions for every producer of one (and 
only one) commodity, so that problems of costs are 
largely avoided. One exception to this statement is his 
early elaboration of the important doctrine that com­
petition and decreasing costs are incompatible: 

Pareto makes the correct observation that in industries 
which follow the Marshallian so-called law of "increasing 
returns" •.• with constant selling prices a real equilibrium 
is impossible. • • . It would be even more correct to say 
that with such assumptions economic equilibrium in general 
cannot exist under free competition. For the entrepreneur 

. who first expanded his production would be able to force all 
of his competitors out of the field, until eventually every­
thing ended up as a monopoly or a monopolistic cOmbina­
tion. If, on the contrary, one assumes--as frequently would 
correspond closer to actuality-that unit costs are subject 
to the law of decreasing returns, ..• there appears (as 
moreover Pareto himself suggests at another point) sooner 
or later a definite optimum scale for every individual firm. 
If these firms are still sufficiently numerous to offer each 
other effective competition, each of them can be conceived 
as a productive unit, and the entire industry then stands-­
as is approximately true in agriculture-under the law of 
"constant return." I 

\Vicksell also approves, although tacitly rather than ex­
• Compare the articles by Karl Menger, cited above, p. 49, n. 2. 
1 "Vilfredo Paretos Manuel d'economie politique," Zeitschrift fur Volks­

fllirlscl&aft, Sozialpoliti.k, urul Venoallu11g, XXII (1913), 140; also Leclllt'U, 
p. 131. . 
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plicitly, of Marshall's theory of external economies and 
diseconomies.t 

Factors of Production; Original Factors 

Although Wicksell generally conducts his analysis in 
terms of the three productive factors, land, labor, and 
capital; his acceptance of the classical trichotomy is not 
complete. Two differences are noteworthy. The classi­
fication is admittedly only for convenience of exposition; 
in actual life there are numerous kinds of labor and 
land. 2 No real economic distinction exists between these 
two groups of factors; there is "a practically complete 
parallelism" with regan~ to their returns. 3 The second 
distinction lies in the practice of subsuming all durable 
income-yielding goods, be they natural or created by 
man, under "land"; discussion of this point may be 
deferred. 

Wicksell adopts without question, however, Bohm­
Bawerk's doctrine of original factors: "We have already 
pointed out that capital itself is almost always a product,c 
a fruit of the co-operation of the two original factors: 
labour and land." 4 The "original factors" doctrine plays 
as crucial a role in Wicksell's theory as in that of Bohm­
Bawerk. Wicksell, as we shall see, uses the concept of an 
investment period rather than a production period, al­
though .the two are closely related. Nevertheless his 
treatment of interest theory, particularly for the case of 
durable consumption goods, is open to the same criticism 

l Cf. Lectures, pp. 123-24, 133; also Thunen Archiv, p. 355; Ekonomisk 
Tidskrift, 1902, pp. 288 ff. 

• tJber Wert, pp. 136--38; Lectures, pp. 107, 113, 123-24. He also approves 
(ibid., p. 101) of the statements of the theory of production given by Walras 
and Barone, both of which are based on n factors. 

• Lectures, p. 132; also "No special theory of rent is necessary, but every 
acre of land may be treated in just the !!'lme way a~ a labourer .••• " 

•Ibid., p. 149; also pp. 99,145,150,165, 172; tJber Wert, p. 85. 
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that was levied above at Bohm-Bawerk. Wicksell's 
subsequent analysis is based on this un~enable view; he 
also uses the doctrine in reproducing Bohm-Bawerk's 
criticism of productivity theories.1 

The Theory of Capital 

fuicksell is the great follower of Bohm-Bawerk's 
theory of capital and interest. His restatement of the 
doctrine amounts almost to an original contribution, 
for he removes many of the simpler objections to which 
Bohm-Bawerk's presentation is so vulnerable. Wicksell's 
statement is a model of conciseness and internal con­
sistency, and it is m.'uch more general iii scope.J This 
restatement of the period of production concept 1s, even 
today, one of the best presentations of the Bohm­
Bawerkian theory available. The presentation which 
follows is based primarity on the Uber Wert, although· 
later changes or new elements in his thought are 
noted.1 · 

WICKSELL ON BOHM-BAWERK 

It would be grossly unfair to Wicksell to give the im­
pression that he is merely a systematizer of Bohm­
Bawerk's doctrine. Wicksell is largely independent in 
his critical evaluation of the Au;trian's presentation, and 
scarcely any portion of the latter's analysis is not changed 
in some respect. The range and depth of his criticisms, 
furthermore, increase through time. A brief review of 

1 Lectures, pp. 146-47. Wicksell alters his stand in the Lectures from his 
previous view in the tJber Wert, where he says that Bohm-Bawerk's theory 
also fails to show why capital goods should secure a return greater than 
their value, but that this problem disappears in a stationary economy 
(Ober Wert, p. 87). 

1 The presentation in the Lectures, Part II, sec. 2, differs little in sub­
s.tance although considerably in form. 
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Wicksell's more general criticisms is therefore desirable; 
minor points h<~:l'e already been dealt with in the chapter 
on Bohm-Bawerk or will be treated in connection with 
Wicksell's positive statement. 

In .the tJber Wert there is a general appraisal of two 
parts of Bohm-Bawerk's theory: the "three grounds" 
for discount of the future, ·and the criticisms of the pro­
ductivity theories. 1 The criticisms of the "three grounds" 
have already been r~ferred to, and may be summarized.2 

The first ground is questioned for substantially the same 
reasons as those advanced by the present writer: In a 
stationary economy individual differences in want and 
provisi~n in the future relative to the present will cancel 
out, and the ability of people with future preferences to 
store goods without cost is very limited. The second 
ground, lack of perspective, is accepted. It is "without 

. doubt of the very greatest importance." 3 The third 
ground, technical superiority of present over future 
goods, is also accepted and indeed it forms the corner­
stone of Wicksell's theory; but it is accepted as a direct, · 
productivity explanation of interest. 
f"Wicksell in fact sees no difference between Bohm­
B~rk's theory and that of, say, Thilnen, except that 
the former's statement is much more generalized and 
penetrating)in the recognition of the role of time).4 

A major cnticism leveled by Bohm-Bawerk against pre­
vious productivity theories is the failure to distinguish 
.between value productivity and physical productivity. 
Yet, as Wicksell points out, when Bohm-Bawerk com­
pares (as he must) present and future goods of the same . 

I A considerable portion of the material on interest theory had already 
appeared in "Kapitalzins und Arbeitslohn," Jahrbiicher fur Nationalokon­
omie und Statistik, LIX (1892), 852-74, and was virtually reprinted in the 
Uber Wert. , 

• Uber Wert, pp. 83-85. 1 Ibid., p. 84.l i Ibid., pp. 85-90; also pp. viii-lx. 
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kind, he is in fact ignoring value productivity. A further 
criticism raised by Bohm-Bawerk is the failure of the 
productivity theorists to show why the capital goods do 
not absorb the whole value of the product (as imputation 
theory would suggest}, leaving no margin for interest. 
Wicksell asserts that Bohm's theory, which is also a pro­
ductivity theory of interest, does not solve this problem 
either. All such critiCisms rest on the related failure 
clearly to postulate a stationary economy; once this is· 
done "his objections against Thlinen's theory dissolve 
themselves." 1 The precise basis for· this view_ is not 
clear; there is a faint suggestion that in a rapidly pro­
gressing economy the interest rate will disappear. 

In later writings the sphere of criticism is broadened 
still more. The first two grounds, provision and per­
spective, are important only in determining the accumu­
lation of capital, not its return in a stationary economy.2 

The doctrine that interest is an agio arising out of the 
exchange of present for future goods contains the error, 
noted previously, that the future consumption period 
and supply with which the present is compared are com­
pletely indeterminate. 8 The third ground is "equally un­
satisfactory": "Bohm-Bawerk's real error-his cardinal 
error, as Bortkiewicz calls it-is that at this point in his 
exposition ~e seeks to solve the problem of the existence 
of interest-as distinct from its actual rate-without re­
ferring to the market for capital. and labour." ' In his 
final work Wicksell attempts to rehabilitate the third 
ground, but he succeeds only in restating it as a pro­
ductivity explanation of interest, not as an independent 

• Ibid., p. 87. 
1 Lectures, pp. 154-SS. Wicksell seems here implicitly to define a station­

ary economy as one with a fixed amount of capital. 
1 Ibid., p. 169. • Ibid.; p. 171. 
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third "ground" for the preference of present over 
"future" goods. 1 

r-- WICKSELL'S CAPITAL CONCEPT 

.L...Wicksell begins his thorough restatement of Bohm­
Bawerk's theory with a vastly improved capital con­
cept.2 One general feature of superiority may be noted 
at the outset. A. complex and artificial classification of 
types of capital is absent. A single capital concept is 
offered, and that concept is used in his theory of interest. 

TP,e alleged distinction between "social" capital and 
"private" capital is denied. "But I hold as unjustified 
the attempt to set up definite categories of goods, some 
of which are also capital from the social viewpoint, others 
of which are capital only from the private viewpoint." 1 

For although it is true that durable consumption goods 
yield services_ without additional applications of labor 
(an unnecessary conc~ssion on Wicksell's part), this is 
also largely true of such things as meadows, forests, and 
game preserves, which cannot be denied the name of 
capital (and, indeed, of "social" capital). 4- As long as a 
durable good yields economic services, it must be con­
sidered either as a capital good or as a durable income­
yielding good (Rentengut). 

A second departure from Bohm-Bawerk's position is 
the inclusion of means of subsistence of laborers, even 
when these means are owned by entrepreneurs. Such 
prospective advances to labor are excluded from social 

I "Zur Zinsthe~rie," Die Wirtschaftstheorie der Gegenwart (Vienna, 1928), 
III, 199-209. 

• Cf. Lectures, pp. 144-47, 185 ff. The present discussion is based on the 
Uber Wert. . 

• Uber Wert, p. 74; alsop. 75: "The view that durable goods are no longer 
capital 50 soon as they are being consumed by their owners and accordingly 
yield no money income, is, as A. Marshall observes, really nothing but a 
vestige of the prejudices of the old mercantile system." 

' Ibid., pp. 7 4-7 5. . 
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' capital by Bohm._Bawerk, yet he includes money in social· 

capital. This is inconsistent: if the entrepreneur pays 
his wage bill in money, he expends social capital; if he 
buys means of subsistence and pays wages in kind, only 
private capital is expended on wages! Wicksell avoids 
this paradox by excluding all s~bsistence goods from his 
capital concept when they are owned by the laborer, be­
cause a productive equivalent has been rendered for 
them; if they are in the entrepreneur's possession 
(whether as goods or as money) they are capitaJ.l The 
test of ownership is here definitive with respect to cap-
ital goods.' · 

Turning now to Wicksell's positive formulation of the 
capital concept, it may be summarized as essen:tially 
stored-up wealth (aufgespeicherte Reichtum), or, more 
accurately, as stored-up subsistence.• The distinction 
between capital goods and du.rable income-yielding goods 
(Rentengiiter}, such as land, offers difficulty in this re­
gard. Yet a distinction is found. ..The most important 
economic difference between fand and produced material 
goods appears to lie in the fact that the formersields its 
successive utilities only in a previously determined and 
unalterable temporal order, which however is also end­
less, while on the contrary the produced goods yield only 
a finite number of utilities, these however in almost any 
desired order .... " ' Even this criterion is not com­
plete; it is .. clearly only empirical." 6 A mine may be 
exploited at varying rates of speed; a house, contrari-

'lind., p. 77; also Lectures, p. 187. 
• ()ber Wert, p. 79 n. 
1 Ibi4., p. 72; also Untef'suchungen, p. 28: "It [capital) will be constoereo, 

so to speak, virtually as a single sum of finished consumption goods." Cf. · 
also Lectures, pp. 147 ff. This definition is substantially the same as that 
used by Bohm-Bawerk in the latter sections of the Positive Theory. 

• tJber Wert, pp. 72-73. l]bi4., p. 138. 
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wise, may last perhaps cen~u'ries aitd is therefo.re very 
similar to land. Nevertheless the distinction is basic: 
"One can· say that the more readily a productive tool can 
be used up at will, the more of a capitalistic character (in 
the narrow sense) it secures." 1 ' 

The definition of capital thus turns on the economic 
life of the good in question. All goods which must be re­
placed within a relatively short period of time are capital; 

·those which need not be are Rentenguter. Permanent 
capital investments in land are Rentenguter, not capitaV1 

Wicksell's capital concept emerges in a considerably 
more sophisticated form than. his predecessor's state­
ment, but it is equally unrealistic. The definition centers 
in the belief that new capital goods are created (only by 
"original" factors) during a certain period of time and 
then wear out during another given period of time, as in 
Jevons' more candid theory .. Here is a ·confusion be­
tween the technical and the economic life of a capital 
good, and because of this confusion Wicksell is led far 
as~ray. There is no valid economic distinction between 
Rentenguter and capital; the rate at which capital goods 
can be changed from one form to another is influenced 
les~ by technical considerations, which are all he dis­
cusses, than by economic factors. Mobility of specific 
capital goods between industries, and the rate of liquida­
tion of capital goods, are botli functions of prices. Only 
in the case of unanticipated readjustments of production 
(to changed data, technical or economic) do they take on 
significance, and practically nothing can be said a priori 
regarding their "liquidity" under such circumstances. 

Rentenguter, it may be noticed, are not produced in a 
stationary economy; they are only maintained. 3 This 
premise, on the basis of which Wicksell raises criticisms 

1JbUJ., p. 73. IJTntl. 1/Tntl., pp. 137, 142. 
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of Walras' capital theory 'which ar'e later retracted, 1 is 
somewhat qualified. "The replacement of goods of this 
sort [Rentenguter] which are completely used up, by new 
specimens, need not, of course, be excluded, but can per­
haps be conceived as the repair of a larger complex of 
goods." 1 Rentenguter secure_ ~urns which are exactly 
comparable to the rent of lan<l:Y 

From the content of capital we may tum briefly to it~ · 
role in production. Since capital consists of stored-up 
subsistence owned by capitalists, it permits advances to 
laborers, landowners, and capitalists.' The subsistence 
of capitalists, Wicksell implies, may be viewed as having 
its source in interest (in a static state).6 Wicksell's 
definition differs from J evons' oniy in the inclusion of 
advances to landowners and capitalists as well as to 
laborers.6 The role of capital sheds light on its definition: 
we may consider as Rentenguter those commodities whose 
quantity is independent of the period of production.7 

a Supra, pp. 252 f. 
• Ober Wert, p. 137 n. 

. I Ibid., pp. 137-38. 
' It is in this time element, the advancing of wages to laborers, that 

Wicksell finds justification for Mill's famous dictum: "Demand for com­
modities is not a demand for labour." (Cf. Lectures, pp. 100, 191). While 
this interpretation is not conclusive, it appears to be substantially correct'. 
When Mill says (Principles, Bk. I, Chap. v, § 9), "What supports and 
employs productive labour, is the capital expended in setting it to work, and 
not the demand of purchasers for the produce of the labour when com­
pleted .••• This theorem, that to purchase produce is not to employ 
labour; that the demand for labour is constituted by the wages which pre­
cede the production, and not by the demand which may exist for the com­
modities resulting from the production .••• " the. time element is very 
strongly implied. If Mill's statement is divested of its erroneous conceptions 
of productivity and saving, and, above all else, restricted to a single invest­
ment, it is very close to the BOhm-Bawerkian theory of capital. 

1 
, 

1 Ober Wert, p. 78. . 
1 Compare the review of Einar Einerson's Begrebet Kapital i Oekonomien, 

Zeitsdt.rift fii.r V olkswirtschaft, Sozialpolitik und Verwaltung, VI (1897), 
321-22; also Untersuchungen, pp. 4H5, esp. p. 45: "Jeder Hektar des 
Bodens ist in der Tat ein Arbeiter ••• .'' Cf. also Lectures, pp. 15G-51, 
154, 185, 191. ' Ober Wert, p. 137 n. 
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THE PRODUCTION CONCEPT 

In the field of produ\::tion theory, Wicksell's acceptance 
of Bohm-Bawerk's theory is virtually complete. 1 The 
fundamental role of capital is to make possible a time 
interval between the beginning and the end of the period 
of production. The more free capital (or sum of means of 
subsistence) there is available, the longer the production 
period may be, and accordingly the greater the product 
which will be secured from the productive resources, land 
and labor. 2 The capital must be invested for a period 
equal to about half of the production period (with a 
linear rate of investment). "The greater .•. [the period 

. of production] and accordingly the invested capital, the 
smaller in every case is the proportion of laborers em­
ployed on the final stage of production, but this small 
number produces a larger quantity of finished goods 
than a larger number would by a shorter production 
period .... " 8 This is the great contribution of Bohm­
Bawerk, the discovery of a functional relationship be­
tween the length of the production period and the pro- " 
ductivity of labor. The annual product of a laborer will 
~row with the length of the production period for which 
he ·is employed, but it will grow less rapidly than this 
period. Extensions of the period are subject to diminish­
ing returns, "the scale of additional products [Mehrertriig­
nisse] is a decreasing one." 4 Wicksell adds the further 
assumption that the length pf the period of production is 
continuously variable. 6 · 

Ev~11· in the Uber Wert Wicksell recognizes certain 

I Ibid., p. 90; also Lectures, pp. 150 ff. 
'The longer the period of production (given the supply af labor), the 

greater also is the amount of capital, according to Wicksell's definition. It 
is therefore necessary to treat the amount of capital as a function of time 
even in a static economy, which he fails to do. 

• Uber Wert, p. 91. t Ibid., p. 92. 1 Ibid., p. 92. 
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difficulties in the period of production concept. It is not 
possible conceptually to combine'all the various indus­
tries which produce a commodity under division of 
labor.1 A factory may produce machines used in the 
manufacture of a dozen products. Here a possible com­
promise is to group similar commodities. 

Durable productive goods offer further difficulty.1 If 
the machine lasts only a few years, it is possible to take 
the average life of the machine as the average length of 
that portion of the production period.3 But this method 
is- not applicable to more permanent capital goods, thoSe 
lasting perhaps fifty or a hundred years. Such capital 
goods are too important to be disposed of as negligible, 
through some averaging device. The original construc­
tion costs of such goods have "absolutely no more effect" 
on their present earnings or value, and similarly, the 
value of present capital goods is not materially affected 
by their incomes in the distant future. As a result, once 
such durable goods are built, they must be considered 
exactly like land.' 
. Within three years Wicksell feels himself forced to 
abandon the period of production concept: "On the whole 
the concept of the 'period of production' is somewhat in­
distinct, in no case capable of exact definition." 5 In­
stead, the closely related concept of the period of invest­
ment is substituted. In the simple case of a linear rate of 
investment of resources in a project, the relationship 
between the two concepts is obvious; the average invest­
ment period is half of the production period.8 ~-formal 

I Ibid., pp. 92-93. 
I Ibid., pp. 93-94. 
1 Wicksell forgets that the life of the machine is itself affected by the 

intl"l"est rate. . 
• Ober Wert, p. 94. 
1 Untersucbungm, p. 30 n. 
1 A more complicated case is also examined, Wid., pp. 29-30; 
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definition of the new concept is presented. "The time 
which elapsi:!"S, between \he investment of a unit of capital 

. through -pu'rchase {paying off) of labor and its replace­
ment through the sale of finished objects of consumption 
(goods of first order) is called the circulation or invest­
ment period of the .. unit of capital in question." 1 The 
pen'od of investment receives no further formal defini­
tion; but is used throughout his later writings. 1 

The new concept is just as vulnerable as the old" one­
since they stand in fixed relationship to one another. 
The period of investment, like the period of production, 
cannot be defined unless one assumes that capital goods 
can be separated from other "factors" (land and labor), 
and unless the latter work separately in capital creation. 
Wicksell never defends this crucial and, the writer is 
convinced, erroneous postulate of his system. As a result, 
the technical analysis to which we now turn deserves high 
praise on the score of elegance, but it becomes primarily 
a display of technique. 

THE RESTATEMENT OF BOHM-BAWERK'S THEORY 

OF INTEREST 

A major portion of the second half of the Uber Wert 
is devoted to a mathematical restatement of Bohm­
Bawerk's theory of interest. 3 Wicksell explicitly states 
'the Austrian's assumptions: 4 

i. Land is a free good. 
ii. The production of a single commodity, or, what is the 

same thing, that all productivity functions are identical. 
iii. Only simple interest is used. 
iv. There is no net profit in a stationary economy. 

l[bid., p. 29. • • 
I Cf. Lectures, pp. 147 If., 274 If. 
• tlber Wert, pp. 95 If.; also Lectures, pp. 144 ff. 

-<} tlber Wert, pp. 94-96. · 
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\Ve may postulate a given number of workers who may 
borrow any required sum of capital at a given rate of 
interest. They produce all necessary tools and equipment 
and use these up completely in the production period. 
These laborers seek to maximize their annual wages, 
which with interest equal the annual product, since in a 
static state there will be no profits and land is a free good. 

A table of symbols is required before we tum to Wick­
sell's yery elegant exposition of Bohm-Bawerk's theory: 

s = value of the final product (either in physical units 
or a numeraire). . 

w = annual wage of one laborer. 
I = length ci£ the production period, measured in years 

and fractions of years. · 
z = the interest rate. 

s 
- = p = annual product of one laborer. 
I 
The total wages paid each laborer during the produc­

tion period will bet· w. If all capital were borrowed at 
the beginning of the period, the simple interest payment 
·would be t · w · z · t, or t2 

• wz. But it would be more 
economical to borrow capital only as it was needed to 
pay wages. It is assumed that the labor is expended 
uniformly, so the total capital will be invested for only 
half the period.1 The first equation becomes 

s = t. w. (1 + ;). (1) 

which asserts that the total product will be equal to 

wages plus interest on borrowed capital . .!. is the "aver-
2 . 

age length of capital investment." 2 Dividing both sides 
1 Consumption is presumably instantaneous, though this is not stated. 
1 Ars a more general formula than !., the expression, E • I, where e is a proper 

. 2 ) 
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of equation (1) by t, we secure 

p = w· (t + ¥). (2) 

or the annual product of a laborer is equal to his annual 
wage plus the interest thereon. 

The problem is to secure a maximum annual wage 
(w) .. This is a simple problem in calculus, for we know 
the annual product (p) is a function of time (t); ' is a 
known constant. A maximum for w is secured when 

dp wz 
dt =2' (3) 

Solving this equation simultaneously with (2), we secure 
the value oft for which w is a maximum. I The same solu­
tion is secured when the annual wage rate (w) is assumed 
to be given and the interest rate is maximized.1 

fraction, may be used. e is a variable, for the distribution of labor within 
the production period may be altered (Ober Wert, pp. too-t). In the 
Untersuchungen t is defined as the average period of investment; for the 

present equations this involves only the substitution of • fori· 

I Wicksell uses the following method of maximization: since dw = 0 at 
the maximum, he differentiates with respect to t as if w were a constant. 
The same result is secured by the more familiar method: 

Rewrite equation (2) w=_p__ 
1+~ 

2 

( zt) dp I t +- ·-- P·-dw 2 dt 2 
Then 

t+2 
Tt = ( zt)l = 0• 

Multiply out the denominator, and substitu~e ~for { 1 +I) in the numer­

ator, 
p dp ps w' dt -2 =o. 

Divide out the p's, and transpose, 
dp WI 

dt = 2" 
I tJber Wert, pp. 98-99, 102-3. 
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The graphical presentation is equally lucid: 1 

T 

FIGURE VIII 

. 281 

Measure time along the X axis, product (in either physi-
, cal or monetary units) along the Yruas. The line CDE in­
tersects the X axis to form an angle whose tangent is equal 

to ~z ( = t}z This line represents the interest c~arge 
on a laborer's wage per year, as a function of the number 
of years for which the wage is advanced. At the point 
where this line is tangent to AB, the produce curve, the 
optimum production period is fixed. At this point the 
increment in the length of the production period yields 
an additional annual product per laborer which is exactly 
equal to the increase in the interest on his annual wage 
advance. To the left of F the laborer can still produce 
more value product through a lengthening of tl:te produc-

•Ibid., p. 97. In the Untersuchungen (p. 40) the productivity curve 
(AB) begins at the origin, since Wicksell now believes that laborers could 
produce nothing without some capital (land being excluded). 

1 The tangent 1; is equal to j by equation (3), and this in turn is equal 

• 
to ~~ • It is shown (tiber Wert, p. 98 n.) that the same solution is secured 

as a first approximation in the case of compound interest. 
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tion period than such a lengthening would cost iri interest 
on wage advances; to the right the reverse is true. 

The fact that this is a single investment means that 
the capital must find employment outside the business 
half of the time. This difficulty may be overcome by 
assuming that production is .. staggered," so that there 
is an equal amount of labor invested in every stage of 
production.1 

The general relations between wages, interest, and the 
period of production are not all that can be ascertained. 
If the number of laborers (A), the total capital (.K) of 
an economy, and the production function are known, the 
actual rates of wages and interest and the period of 
production can be determined. Since each laborer re-

q~ ~ of capital, and all capital must be employed 

under ~mpetition,1 \ 

(4) 

This equation, in combination with the equations (2) 
and (3), will determine the three unknowns, t, w, and s. 
Or, more simply, s can be eliminated between equations 
(2) and (3), so 

•Ibid.. pp. 99-100. 
• WlCk:sell sees dearly the importance or the assumption of competition 

foe his theocy (ibid., pp. 104-5}. Should the capitalists combine. still seeking 
to employ capital fully, they will seek a period of productioa foe which 
interest is maximized, but no longer subject to the condition that wages are 
bed. so equation (J) becomes 

tl/1 -· . ,u =-,-· 
Since • and I are positive. the marginal productivity of the exiensioo of 
the period of production must be negative at the point or the maximum 
interest rate; "the stage of negative retnms must be reached! Since this 
point does not exist in practicr. there is no maximum point, and non­
economic considerations would have to limit the extent to which wages wu-e 
depressed. . 
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P=w+t·dt' 
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(5)1 

The value of w secured from equation (5) may be sub­
stituted in equation (4), giving 

A·'( dp) K=-2- p-t· dt' 

which has only one unknown, since p and ~: are known ~ 
functions oft. 

"The similarity of this theory to the wages fund doc­
trine is emphasized by \Vicksell. The classical theory of 
wages can be stated as 

K 
w =A. 

Capital divided by number of laborers gives the average 
wage. But K, the amount of capital available for ad­
vances to labor, is unknown; it depends at equilibrium 
on the length of the period of production. Hence we 
have two unknowns but only one equation. Bohm­
Bawerk restates this postulate (adding the investment 
period concept); 

2K 
w = tA" (4) 

·And since the new unknown, t, is introduced, he adds the 
further equation (5), the equivalent of a production 
function based on time.1 

1 This expression reveals clearly that capital as a time-prolongation de­
vice is remunerated according to its marginal productivity, and wages are 
essentially a residual. in Bohm-Bawerk's theory. 

1 A previously noted criticism may be repeated at this juncture. K is 
also a variable, since the amount of subsistence means is a function of time, 
in Wkksell's theory.- Hence an additional equation, K • J(l), is necessary. 
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Wicksell recognizes clearly the antecedents of Bohm­
Bawerk's theory in the classical wages fund doctrine, 
and, in fact; attributes the essence of that theory to 
Ricardo.1 The fundamental criticism of the classical 
theory is its failure to see that only part of productive 
capital-and a priori an undetermined part-is included 
in the wages fund. The classicists base their· theory on 
the division of capital between fixed and circulating 
capital, a matter of technology. As a matter of fact the 
distinction lies in time. Therefore the Ricardians were 
faced by a dilemma: with a given total productive cap­
ital, the wage rate depends on the division between fixed 
and circulating capital, but this division in turn depends 
on the wage rate! 

One must therefore investigate the effect of wage in­
crea.Ses on capitalistic production. This was done by 
Ricardo. Machines will become more profitable when 
wages rise, Ricardo argued, for although the labor cost 
of machines also rises, the interest rate falls. 

If one pursues more precisely the line of thought which 
Ricardo has explained only by a numerical example, it is 
clear that the kernel of this thought lies in the fact that the 
introduction of the machine in question lengthens the total 
process of production, and indeed in Ricardo's example 
from one to two years .... As a result the same quantity 
of labor creates a greater quantity of final products, but on 
the other hand the capital used to maintain the labor is 
invested for a longer time, for about two years rather than 
for one, and therefore eventually must be paid off with 
interest for two years rather than for one year. This neces:. 
sarily means, as we will soon show, that the longer capital 
investment (the introduction of machines) first "becomes 
economic" with a very definite wage rate.• 

• U1JterS11CI11mgen, pp. 23-27; d. also Lectures, pp. 193-95. 
I UllterS11CI11mgen, p. 27. · 
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This is unquestionably a brilliant interpretation of Ri­
cardo's theory of the influence of varying durability of 
capital goods on relative values of commodities.1 Wick­
sell nevertheless imputes more to Ri~do than a careful 
reading of the latter's text would support. In Ricardo 
there is no statement of the greater productivity of 
longer cmistruction periods (although this assumption 
may well be implicit in his argument). The superiority of 
durable capital goods is due to the decline of the interest 
rate, and this decline is not related to the productivity of 
capital. Ricardo, moreover, discussed ·variations in the 
construction period between different commodities, not 
variations in the production of a given commodity. 
Wage and interest variations affect the scale on which 
different commodities will be produced, not the method 
of producing any given commodity. Ricardo assumes, 
indeed, that all capital in agriculture is circulating capital. 

RELATIVE AND ABSOLUTE SHARES OF DISTRIBUTION 

· An allied topic, the division of the total product be­
tween capital and labor, also receives attention from 
Wicksell: 

Wages rise arid the interest rate declines when there is an 
increase in the total capital of an economy. As a rule this 
circumstance is interpreted that with increasingly capitalistic 
production the share of the laborer in the total product 
always becomes larger, that of capital on the contrary always 
smaller. However this is not absolutely true.1 

The problem may be stated and solved mathematically. 
w . . 

Does-, the share of the product paid to the laborer, p 
1 Cf. Ricardo's Pri11Ciples of Political Ec01U1my and Taxation (Gonner 

ed., London, 1932), Chap. i, sees. iv and v. The lengthening of the con­
struction period referred to by Wicksell is found on p. 29 of the Pri11Ciples. 

1 OM- Wert,pp. 113-14. 
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grow or decrease as the production period is lengthened? 
The differential of this expression is 

dw dp 
P· dt -w· dt" 

Substituting for~~ and for w, 1 we secure 

d2p (dp)s · dp 
- pt . dt2 + t • dt - p . dt . 

.. d2p, . . . . 
Smce dt 2 1s less than zero, the first two terms are positive, 

the third negative. Therefore it cannot be said a priori 
whether the laborer's share rises or falls;the nature of the 
production function (p = f[t]) is all-decisive. 

The influence of increases in capital on the total 
amount of the earnings of capital is also considered.1 

In this case the annual interest secured from the wage 
advance to a laborer Is (p - w), which in differential 
form is • 

dp 
d(p - w) = dt · dt - dw. 

Substituting for dw, 3 we secure 

d(p - w) = (?e + t · ~:~) dt. 

Since the signs of the two members are opposite, here 
again the sign of the changes in capital's absolute return 

cannot be told a priori. But if~:~ is very small, that is, 

if the marginal productivity of the extension of the period 

1 From equation (5) w = p - t . :f. therefore 

dw dp d•p dp d•p 
at = dt - ' • at• - dt = -t . at• . 

I tJber Wert, pp. 114-16. · 1 See note 1, suprtJ. 
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of production is almost constant, the total expression is 
positive; the total share of the capitalists increases.1 · 

THE ALTERNATIVE APPROACH , 

In his Lectures, Wicksell offers an alternative solution 
of the problem of interest which, while not essentially 
different from his restatement of Bohm-Bawerk's theory, 
is capable of further technical applications than the pre-_ 
vious approach. 2 Because its fundamental theory does 
not differ, the alternative treatment ~ll only be sum­
marized. 

Aging wine is taken as the example, "a copybook 
example rightly favoured by economists." The value of 
a unit of wine (W) is assumed to be a function only of 
the original value and the age of the unit of grapejuice. 
which comprises it. The present value of a unit of grape­
juice is V. The entrepreneur seeks to maximize the pres­
ent value of his product, which may be represented as 

W(t)(1 + i)-' = W(t) • e-pe 

where, at equilibrium, W = VeP'. 

Maximizing this expression, we secure 

d[W(t)e-P 1) 

dt = W' • e-pe- pW.-P' = 0 

or W' 
P = W' 

(i) 
(i.i) 

(ii) 

which is Jevons' formula for the instantaneous rate of 
interest. 

Assuming a given capital, sufficient to support the 
aging wine fort years, and all the capital to be employed, 

1 1£ the productivity function is of the nature, p =z a + fllog. t, then the 
total share or the capitalists remains constant. 

• Leaures, pp. 172-84. 
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with continuous production the total capital of the 
economy will be 

K = vi ~l'%dx = W - v. (iii) 
0 p 

This is the equilibrium position if social capital (equal to 
the whole of stored-up wine) exactly equals K. 

It is interesting to examine the new equilibrium if there 
is an increase in social capital. By logarithmic differenti­
ation of equation (i.i.), and using equation (ii), we obtain 

l
w W'l BV W'W" v = -tap = - w2 tat. (iv) 

Since the determinant in the last expression is negative,1 

we secure the following changes from an increase in 
social capital: 

i. Both· the value of grapejuice and the period of pro­
duction will increase (aV and at > 0). 

ii. The· instantaneous rate of interest will declinec 
(Bp < 0). 

It may readily be shown that increases in capital (K) 
· lead to increases in the period for which wine is held (t). 

Differentiate equation (iii), and use equation (iv), secur­
ing 

aK =· pW'- p'[W ~ V(l + pt)Jat. 
p 

Since p' is negative, and W = Ve~'~ > V(l + pt), at 
must be positive. Similarly, we obtain 

dW dp dV dp 
dK = P + K dK + dK = P + (K - Vt) dK. 

d'(W(t)e-PI) 
I This follows from the condition, 11,, < 0. 
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. . dp dW · 
Smce dK < 0, and K > Vt, 1 therefore dK < p. Thus. 

the assertion of von Thiinen and Bohm-Bawerk is untrue; 
the rate of interest is not equal to the increment of prod­
uct divided by the increment of capital. This ratio is 
lower than the interest rate. The explanation lies in the 
fact that part of an increase in capital is absorbed by 
wage increases (here V) and thus the period of produc­
tion cannot be extended so far-subject to diminishing 
returns-as would be possible if wages (and rents) re­
mained constant. For the entrepreneur their theory is 
correct,· for his capital investments do not affect the 
prices of resources. · 

Wicksell's treatment of the problem of durable capital 
will only be mentioned, although it contains an unusual 
performance in purely theoretical analysis (written at 
the age of 72).1 The solution appears to the writer to be 
less valuable than elegant, because of the peculiar as­
sumptions on which it ·rests.• It would be impossible, 
however, to restate his argument within reasonable space, 
and its proper evaluation would involve a consideration 
of most of the issues in contemporary capital theory. 

The G~aJ Theory of Distribution 
The earliest statement of Wicksell's general theory of 

distribution is an extension of Bohm-Bawerk's theory of 
interest to the case in which land and labor are produc­
tive factors.' The latter's theory is so generalized that 
all shares, rent, wages, and interest, receive remunera­
tions per unit equal to their marginal products. 

1 From (iii), since the integrand is always > 1 if p > 0. 
1 "Real Capital and Interest," Lectures, 258-99. 
1 The assumptions include: there are only two resources, labor and axes; 

additional labor can be invested only in increasing the durability of axes; 
etc. 

• Obu Wert, pp. 121-27. . 
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Certain simplifying assumptions are made at the out­
set.i All laliorers are equally productive, and are paid 
at the same rate. All units of land, similarly, are of equal 
produ_ctivity and receive the same rent. Each worker is 
supplied with the same amount of land. All industries 
have the same productivity function, or, what amounts 
to much the same, only one product is made.2 

The same symbols are used as in the presentation of 
Bohm-Bawerk's interest theory, with three additional 
ones: 

r = the annual rent of a unit of land. 
h = the number of units of land with which each 

laborer is supplied. 
B = the total number of units of land in the economy. 

The product of a given laborer is now dependent on 
two factors, the length of the period of production and 
the amount of land he uses. Diminishing returns hold 
with respect to the use of each of these factors. a The 
total amount of capital required for each laborer, since, 

advances are also made to landowners, is ~(w + h • r). 

The fundamental equation becomes 

p = (~ + h · r) · ( 1 + j). (6) 

which reduces to equation (11 if r is set equal to zero. 
The problem for the entrepreneur consists in maximiz­

ing the rate of interest when wage and rent rates are 

l[bid., pp. 121-22. 
1 It is also implied that the average investment periods of labor and rent 

advances are equal. In the Unkrsuckungen this assumption is dropped 
(pp. 46, 51 ff.), with only formal changes in the results. 

• ( ) ap ap o a•p o a•p o 
If p "'"f '·" • then at > 0; iJh > i vt• < i ak• < . 
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given. Differentiating equation (6) partially with respect 
tot and h, we secure·the conditions for a maximum: 

op = (w + h . r)-2s ot 
op- r(1 + ~)· oh- 2 

(7) 

(8) 

With these three equations we may determine the three 
unknowns, t, h, and z. 

But this is a solution only for the individual entre­
preneur. For an economy as a whole the wage rate and 
the rent charge are also unknown. By adding the condi­
tions that all land and all capital be employed, we secure 
the necessary additional equations: 

t 
K = 2" • A· ( w + h • r) (9) 

B 
h =A. (10) 

· The Ricardian rent theory can be shown to be a special 
case of these equations.1 Assume that the interest rate is 
constant, and, for convenience, that it is zero (or that it is 
included in wages and rent), and that the period of pro­
duction is of fixed length. Equation (7) disappears and 
equations (6) and (8) become 

p = w + h. , (6.1} 
dp 
dh = r. (8.1) 

The former equation states that the annual product of a 
laborer must equal his wage plus the rent on the land he 
uses. The second equation informs us that .. . • • pro­
duction is most advantageously organized when every 

I ()b. Wm,-pp. 125-26. 
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laborer utilizes just so many .units of land that the addi­
tion of a further unit would increase his product merely 
by the amount of the rent of this unit ..•• " 1 

It can readily be shown that these equations, like any 
other system expressing a marginal productivity theory, 
contain the conventional theory of rent. 2 Let us take a 
larger unit of land, on which many laborers are em­
ployed. The former h is now a proper fraction, equal to 

!, where ·n is the number of laborers per larger unit of 
n· . 
land. If all the labor on such a unit produces q per year, 

p = E.. Differentiating this last expression we secure 
n 

dp d(!) dq 
dh = d(~) = q - n • dn' 

We may substitute to secure 

q=n·w+r 

and 
dq 

q- n. dn = r 

dq" 
dn = w. or 

(6.2) 

(8.2) 

The first equation, (6.2), expresses the equality between 
the product of a large tract of land and the wages and 
rent expended upon it. The last equation, (8.2), states 
that ...... the most profitable method ol production 
exists when just so many· laborers are applied to each 
[large] unit of land that the use of another laborer will 
bring in only his annual wage and no more ...• " 1 

• Ibid., p. 125. •Ibid.· I Ibid., p. 126. 
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Wicksell's mode of presentation in the tlber Wert un­
fortunately obscures the fact that he is presenting the 
first complete mathematical formulation of the marginal 
productivity theory of distribution. He first assumes 
that there is one laborer and a variable number of units 
of land, then that there is one {larger) unit of land and a 
variable number of laborers. In the former case, the 
variable agent (land) is rewarded in accordance with its 
discounted marginal productivity, for 

ap( tz)-• 
oh 1 + 2 = '· · (8) 

But the single laborer is clearly a residual claimant. In 
the latter case the variable agent (labor) is paid its dis­
counted marginal product,t for 

tz)-1 

1+-· =W a 2 · {8.3) 

and the (large) unit of land is a residual claimant. Capi­
tal, finally, also receives its marginal product, for 

~~ = (w + h • r) • i (7) 

where the capital is invested for half the period of pro­
duction. 

A slight modification of this approach leads directly to 
the general marginal productivity theory of distribution. 
Equation {6) may be rewritten, 

P - +h +wzt+hrze· -w ·r 2 2 

And substituting from equation (8),-

P = + h~ 1 + ~)-t + wzt + hrzt 
w ah\ 2 2 .2 

(6) 

{6.3) 

1 This equation differs from (8.2) only in that interest is included· it is 
given in tiber Wert, p •. 126 n. ' 
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Multiplying by_ n and substituting from equation (8.3) 1 

np = q = n· iJq(1 + ~)-1 ~ n·h· ap(1 + ~)-1 

iJn 2 iJh 2 

+ n~zt + r~t. (6_4) 

If, now, we assume with Wicksell that the production 

function is homogeneous,1 so n:t = :k• and substitute 

for the last ~o terms of {6.4),1 then 

iJq( tz)-1 ~ tz)-1 iJq · 
tJ. = nan 1 + 2 + hak\ 1 + 2 + 1at' <6-~) 

The discounts on the marginal products of land and 

labor are equal to the sh~ of capital (t :i). for 

n · iJq • ~ + h • aq ~ = /q 
iJn 2 iJh 2 iJt 

If time is eliminated, or the interest rate is set equal to 
zero, equation (6.5) becomes 

q = naq + haq_ (6.6) 
iJn iJh 

Wicksell must be acknowledged as one of the founders 
of the general marginal productivity theory of distribu­
tion. His own development contains all the essentials of 
this theory, and he suggests, even- though he does not 

I Remembering that fJ = !. 
II 

I This condition of homogeneity is implicit in Wicksell's equation, 
f = ~ · p, from which it follows that 

aq CJfJ 
all= "an" 

• Wu:ksell gives the equation (ibid., p. 126 n.): 
aq tsws rs 
a1=2:+-2" 
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give explicit mathematical statement of, the general 
theorem: 

If one considers the total yield from production as an 
actual (and continuous) function of the cooperating produc­
tive factors, ... economic behavior obviously requires 
that every factor should be used to just such an extent that 
the loss of a small portion of it would decrease the result of 
production exactly as much as the share of product received 
by this quantity. . . . 

Mathematically expressed, this means that the shares of 
product of the various productive factors niust be propor­
tional to the partial derivatives of the· above-mentioned · 
production function with respect to the factor in question as 
variable. • . . {pp. xii-xiii). 

In the Untersuchungen this subject receives little fur• 
ther attention. Wicksell gives explicit statement to a 
general approximation of. the production function of the 
individual laborer, however: 

p = c. k"'t"b'", 

where p is product, m, k, and v are proper fractions, c is a 
constant, his units of land, and t and bare the lengths of 
the investment periods of labor and land respectively.1 

The production function does not receive detailed con­
sideration, however. Discussion of Wicksell's further 
work in distribution theory is deferred to the chapter on 
the history of Euler's theorem in distribution theory. 

I Op. '"·· p. 53. 



Chapter XI 

JOHN BATES CLARK 

UNTIL at least the tum of the century, most Amer­
ican economists were concerned more with empirical 

studies and social reforms than wi.th theoretical price 
analysis-a situ~tion due in no small part to the influ­
ence in this .country of the German Historical School. 
The increasing participation in economic theorizing dur­
ing this period can be characterized more accurately as. 
vigorous than as profound. The naissance-there could 
be no renaissance-was led by John Bates Clark in the 
field of distribution theory, 1 and it is to him that the 
present chapter is devoted.• 

1 
Clark independently discovered both the marginal· 

utility and the 11?-arginal prod~cti~ty theories.• He is 
1 A biographical sketch and some discussion of Clark's work are available 

in John Bates Clark, A Memorial (privately printed, 1938). A few details 
are given by Alvin Johnson, "John Bates Clark, 1847-1938,"· American 
Economic Review, XXVIII (1938), 427-29; and a general appraisal is offered 
by P. Homan, Contemporary Economic Thought (New York, 1928), Chap. i. 
A good, although unduly critical, review of the Distributitm of Wealth by 
Knut Wicksell should also be consulted; cf. "Neue Beitriige zur Theorie der 
Verteilung," JahrbUcher fur Nationalokonomie und Statistik, III Folge, XXVI 
(1903), 817-24, which was called to my attention by Professor A. W. Marget. 

• A more complete survey of the marginal productivity theory would be 
forced to include the original and suggestive work of Stuart Wood, in addi-
tion to the well-known studies ofT. N. Carver and F. W. Taussig. · 

• Judged with reference to elegance of analysis, Clark's formulation of 
the utility theory was inferior to that of Jevons or Walras. But this must · 
be due at least in part to the fact that Clark saw and appreciated difficulties 
in the utility theory that were overlooked by the earlier discoverers of the 
theory. Cf. The Distributitm of Wealth (New York, 1899), Chaps. xiv, xv. 
Clark's statement of independence in the discovery of the utility theory 
ia given in the Distributitm, p. vii. 

296 
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best known, of course, for his exposition of the marginal 
productivity theory; it is indicative th~t, even at present, 
many continental economists consider Clark's theory to' 
be the marginal productivity theory. His chief task, in­
deed, was that of popularization.....-a task that was ful­
filled with appropriate detail, emphasis, and lucidity. 

On the other hand, Clark perfonned one function for 
which economics has less cause for gratitude. In all of 
his major works, although perhaps to a decreasing extent 
through time, he introduced what has been called a' 
.. naive productivity ethics"-his marginal productivity 
theory contained a prescription as well as an analysis.1 

The dubious merits of this ethical system need not con­
cern us, but it is a cause for regret that Clark's exposition, 
more than that of any other eminent contemporary 
econon;llst, afforded some grotinds for the popular and 
superficial allegation that neo-classical economics was/ 
essentially an apologetic for the existing economic order. 
Clark was a made-to-order foil1for the diatribes')..of a 
Veblen. 

It may be desirable to summarize Clark's earlier writ .. 
ings, since for the main discussion chief reliance will be 
placed on his Distribution of Wealth. His early essays 
(1877 to 1882) in the New Englander were republished as 
The Philosophy of Wealth in 1885. This work reveals a 

-strong antipathy towards the classical economics; in 
which "the better elements of human nature were a for­
gotten faCtor," 1 and, ·indeed, the discussion manifests 
some of the idealism and mysticism of the Christian 
Socialist movement. 

From the viewpoint of distribution theory .!he book is .. 
1 Cf. The Philosophy of Wealth (Boston, 1885), esp. pp. 135, 169; The 

DiWibvlimt of Wealth, Preface; also pp. 3, 4, 6, 7, 9, 49 n., 323-24 n., etc. 
I Pllilosophy of Wealth, p. ill. r' lo. L .J. 

1 1 J l .. J. C1r•1~'1 o~1 ·t CCJI"!!mS1. 
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unimportant. Clark's purpose is primarily to answer 

\
scientifically the question of equity in the distributive 
process.1 Competition, which is clearly dying out, 1 is 
very ineffective in establishing a fair wage. 1 The source 
of both wages and interest is the product, 4 but there is no 
suggestion of a marginal productivity theory. The Ri­
cardian rent ~heory 1s held to be unsatisfactory,!; for the 

\very good reasons that it does not take cognizance of 

\

increases in the supply of land due to transportation im­
provements, and because capital and labor may be in­
vested in improving land.11 

After the Philo~ophy of Wealth, Clark's fundamental 
ideas on production and distribution theory appeared as 
monographs and articles within a half-dozen years. The 
almost definitive statement of his capital theory was 
made in 1888,7 and the next year the marginal productiv-

' ity theory was given a detailed formulation.8 Subsequent 
essays develop the theory that the Ricardian rent analysis 
can be applied to any productive service, and the notion 
of a stationary economy (in the modem sense).' Theo 
Distribution is a synthesis of these and other works; the 
Essentials of Economic Theory adds little.10 

I Ibid., pp. 108 e1 seq., 131-35. 
•Ibid., pp. 147-48. 
•Ibid:, p. 169: "A few men without employment, and a few employers 

without souls, are the conditions of a general reduction of wages below the 
point to which more legitimate causes would reduce them." · 

'Ibid., pp. 126, 127, 130. 
•Ibid., p. 125 n. 
I Ibid., pp. 98 ff. 
'"Capital and Its Earnings," Publications of the American Ec0110mic 

Association, III (1888), No. 2. 
• "Possibility of a Scientific Law of Wages," ibid., IV (1889), No. 1. 
• Both contained in "Distribution as Determined by a Law of Rent," 

Quarterly Journal of Economics, V (1890--91), 289-318. 
Ill New York, 1907. This last-mentioned book was promised as a study 

in dynamic economics, but it does not develop any dynamic (historical) 
theories. Clark relies almost exclusive1y on what is now known as the 
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Costs and Returns 

299 

Clark makes no contribution to the theory of costs.\ 
; \Vith regard to the ultimate nature of costs, he adheres to 
J the "real" cost approach. His statements on the subject 
are thoroughly hedonistic: 

••• ·a full statement of the theory of value would take us 
into a psychological region whenever we speak of cost, as it 
does whenever we speak of utility. Cost is, in the last analy·\ 
sis, pain inflicted, just as utility is pleasure conferred 1 
(p. 221 n.). . . 

1fie two fundamental pain costs are~ and ibsti~ence J 
~Chap. xxiv passim; pp. 126 ff., 381), both of which w111 
be considered in detail later. 

It is recognized that labOrers do not have complete 
freedom to vary their hours of labor in order to equalize 
pain cost and utility of wages: " • • . gangs of men are 
tied to the steapt whistle" (p. 383). Clark also recognizes 
the difficulty in changing occupations, but he finds that 

\mobility is essentially achieved by the appearance of 
i new generations of laborers who choose occupations so as 
to equalize their returns (pp. 278-79, 398). This latter 
problem is in fact, of course, not so easily solved, and 
Clark never redeems his promise to solve the former 
problem, fixity of hours.-

In the theory of the allocation of given productive I 
services (which are not distinguished from productive 
resources) between industries, a simon·pure ~~I 
.t,ost theo~ll<?_!YeE· Equilibrium is reached, under 
pure competition, when every productive service is se­
curing its maximum return, i.e., when all alternative 

method of comparative statics, i.e., he compares different stationary 
equilibria. Subsequent references are to the Distribution of Wealth unless 
otherwise indicated. I am indebted to The Macmillan Company for per­
mission to quote from this work. 
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uses of the service yield equal returns. 1 Complete mo­
bility is characteristic also of land, and the returns from 
the alternative uses of a given type of land are also 
equalized (pp. 298-99). Either "friction" or "dynamic" 
changes in the economy will disturb this equilibrium, the 
former.temporarily, the latter perpetually.2 

The law of diminishing returns is accorded the status 
1 almost of an axiom: it is a "universal" law of economic 

phenomena (pp. 48-50). A possible early state of in­
creasing incremental returns is not recognized in Clark's 
earlier writings.8 When Walker criticizes the obvious 
error of failure to qualify for this possible stage,• Clark 
replies to the charge by the following use of the concept 
of a stationary economy:· 
j The combination and division of labor to which the increased 
returns are attributable constitute a dynamic influence that 
is not recognized in the supposed case. It is expressly ex­
cluded from the conditions of the ideal society that we 
create. The transition from a state in which one man works 
alone to a state in which two work together and exchange 
services or products means a more radical change in the' 
constitution of society than can ever be made at a later 
date. It falls under number three [organization] in the list 
of dynamic influences that are specified and that are sup­
posed, for the time being, not to operate.5 

1 Pp. 62 ff., Chap. xix passim; e.g., "There is a general rate of wages; 
and employers in this group can have laborers for what it costs to get them 
out of the other groups, in which their productive power is smaller. • • • 
The movements of capital are brought about in the same way, by the action 
of entrepreneurs. Competition does it all ••• " (p. 290). 

• Pp. 81-82. Clark considers all defects of competition, including monop­
oly, as "friction" (p. 76 n.)! 

• E.g., "Distribution as Determined by a Law of Rent," op. cit., p. 304: 
"Put one man only on a square mile of prairie, and he will get a rich return. 
Two laborers on the same ground will get less per man; and, if you enlarge 
the force to ten, the last man will perhaps get wages only." 

'"The Doctrine of Rent, and the Residual Claimant Theory of Wages," 
Quarterly Journal of Economics, V (1890--91), 433-34. 

I "The Statics and Dynamics of Distribution," Quarterly Journal of 
Economics, VI (1891-92), 115-16; cf. also·Distribution, pp. 164, 166 n. 



JOHN BATES CLARK 301 

This argument surely rests on a misconception of a sta-~ 
tionary economy. One may and must hold technology 
constant, in the sense that no new inventions are de­
veloped. A fixed technology, however, i~ a set of known 
possible ways of producing commodities, and the specific 
methods chosen depend on the quantities and prices of 
the productive senices and of the finished product. 
Clark's argument involves a denial of diminishing returns, 
in that it must ultimately reduce (under stationary condi­
tions) to a single possible method of combining resources.1 

-The law of diminishing return is explained as due to j 
the "~rowding" of the resources held constant in quan­
tity, particularly in the case of land (p. 164). The law 
is not defined carefully; sometimes it is expressed in in­
crementat form (pp. 48, 50, 189, 374), and at other 
times in terms of averages (pp. 165, 192, 208, 280, 300-1). 
The problem of the determination of the scale of plant is t 
not faced.1 

. 1 1n his review, ''Marshall's Principles of Economics," Political Science 
Quarterly, VI (1891), 146 fl., Clark describes Marshall's principle of sub­
stitution as a dynamic law (which it is not, in the sense in which Clark uses 
"dynamic"}-another manifestation of the same obscurity in Clark's 
thought. He denies, in fact, the possibility of diminishing returns to "pure" 
capital: "Now one thing that is certainly true of the general fund of pro­
duct:ve wealth is that it cannot be subject to the law of substitution" 
(ibid., p. 149). 

In "Distribution by a Law of Rent," PtdJlications of tM American Eco­
rwmic Association, Series 3, IV (1903), 154-65, Macfarlane uses the same 
misconception, that" diminishing returns is a dynamic theory, to "refute" 
'portions of Clark's marginal productivity theory. 

1 In his earlier work, "Possibility of a Scientific Law of Wages," op. cit., 
p. 52, Clark says that the relative marginal productivities of capital (in­
cluding land) and labor would not be affected if capital and labor increased 
in ~ual proportion; this implies a homogeneous, first-degree production 
function. Compare the next chapter. · 

Two years earlier, however, in "Profits under Modern Conditions,'' 
Political Scietla Quarterly, II (1887), 611, the following passage occurs: 
''Double the labor and capital expended on an acre of ground and you do 
Dot double the crop; double the labor and capital entrusted to an efficient 
manager and you mc:ire than double the product." 
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The Marginal Productiflily Theory 

e Clark's very extensive exposition of the marginal pro­
ductivity theory may be summarized very briefly, since 
its essential theses are so well known.' The return tol. 
each productive service is at equilibrium equal to the 1

, 

marginal product of a unit of that productive service,j 
under "pure" competition. The marginal product of a 
service is measured, of course, by the effect o~ the total 
.product of the addition or withdrawal of a unit of the 
productive service in question, the· amounts of the other 
productive services in the combination being held con­
stant. Competition among entrepreneurs will insure that 
the ·value of the marginal product y.rill be paid to the 
owner of the service, and competition among the owners 
of the services will insure that the remuneration does not 
exceed the marginal produc.t (which would entail unem­
ployment). We may.pass directly to certain aspects of 
Clark's elaboration of the theory. 

Henry George. had .asserted that the marginal product 
of labor could be separated from that of land only at the 
no-rent margin, where the wage rate was "set." This 

l crude form of marginal analysis suggested the marginal 
productivity theory to Clark (p. viii).1 He concedes an 
element of truth to George's argument, but refuses to 
accep~ a "theory of 'squatter sovereignty' over the labor 
market''• .('p. 89). The theory is extended to the case 
where laborers use no-rent machines of any variety (pp; 

•. 92 ff.). But there is a still more general method of , 
• It would be pedantic to document the statements in this summary 

paragraph; the .doctrine is stated in almost every chapter of the Distriln~<· 
lilm, but especially Chaps. vii, viii, xii. It was advanced with varying de-
tail in at least a dozen articles during the 1890's. . 

• The subsequent argument was first presented in "Possibility of a Scien­
tific law of Wages," op. cit., although the first suggestion of a marginal 
.prod~:~ctivity theory appeared the preceding year. Cf., infra, pp. 315 f. 
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measuring the marginal product of an agent: there is an 
intensive margin in the utilization of all resoyrces other 
than the one being measured, and the last unit of the 
variable agent, which adds nothing to the cost of these l 
complementary resources, will secure the value of the 1 

amount of product it adds to the total product (pp. · 
98 ff.), which will also (due to the "law of indifference") ·

1 be paid to all units of the variable agent. . 
There is a problem, however, arising out of the readap­

tation of a given amount of other resources to an in­
creased amount of the agent whose marginal product is 
being determined. 

A given machine often requires one man to run it, and no 
more. It is not, then, at every point in a great establish­
ment that the working force can be enlarged or reduced 
without any change in the character of the outfit of capital 
goods (p. 101). 

From this difficulty two esca~s ace found. In the first 
place, there is some flexibility in the amount of one pro­
ductive service that can be combined with a certain 
quota of other resources, as in agriculture (pp. 100 ff., 
113 ff.). The more important solution, however, which is 
available only in the long run, lies in the possibility of 
rearrangement of the services held fixed in quantity so 
that they are besJ; adapted to the changed quantity of 
the variable service. A given amoun; of capi~l;, in~ 
Clark's terminology, can employ a widely variable quan­
tity of labor, whereas a fixed amount of capital goods 
can employ only a relatively fixed amount of labor.1 .' 

Reciprocally, given time for a new gen:ration of men to 
appear, the occupational distribution of labor can be · 
altered to adjust itself to .a changed quantitY of capital.1 

• Pp. 112-ts, 110, 175-76, 183 II., 186, 247 II. 
1 Pp. 15~, 187. It is beld, however, that changes in labor are primarily 

quantitative (p. 267). 
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Clark properly speaks as if there is, in the long ·run, vir­
tually no limit to th.e possible rearrangement of given 
quantities of resources.1 

A second aspect of Clark's presentation is the deniaU 
that the marginal productivity theory is an exploitative 
wage theory. If the product of the last unit of labor de­
termines the wage rate, and laborers work subject to' 
diminishing returns, it would appear that the "intra-

~ marginal" laborers (in his words) are getting less than 
! their product. Thiinen is accused of entertaining this 
belief, and with some justification (p. 321 n.), and Bohm­
Bawerk certainly held the view. 

There are two steps in Clark's reply to this criticism 
of the theory. In the first place, all of the laborers of a 
given type are homogeneous (Clarlcsays "average"), so 
that if one is withdrawn, the entrepreneur will rearrange 
the duties of the remaining laborers, hence "the work that 
is left undone in consequence of one man's departure is 
always of the marginal kind" (p. 103; also pp. 103-6, 
161). Secondly, an increase in the number of laborers, 
using a given amount of capital goods means that each 
laborer has poorer equipment than previously; the mar­
ginal product of the new (increa5ed) number of laborers 

f has been reduced (pp. 322 ff.). The greater marginal 
product of the fewer laborers must therefore be attributed 
to the prorluetivity of capital ;(pp. 195, 202, 323 n., 325). 
This argument, which is of course conclusive, may be 
restated graphically. In Figure IX let AD represent 
units of labor applied to a given amount of capital, and 
BC the marginal product of these laborers. Then DC 
will be the wage rate, ADCE the wage bill, and ECB, the 
"surplus," is really the product of the cooperating capital. 

l Pp. 173-76. The notion of qualitative changes in productive factors, 
as their proportions are varied, was first made explicit in "Distribution as 
Determined by a Law of Rent," op. cu., pp. 302-3. 
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This argument leads us directly to the last feature of 
Clark's exposition. Can it be shown that ECB, the 
"residual" return to capital, is identical with the return 
determined by the marginal productivity of capital? 
Clark answers the question in the affirmative (p. 201). 
His conclusion is primarily a matter of definition. Under 
pure competition, each hired productive service will be 
paid according to its marginal productivity, and the\ 
residual goes to the hiring factor, entrepreneurship. But 

A D 
FIGURE IX 

this residual ("profit") is by definition zero under pure 
competition: "Static conditions, however, exclude such a 
profit by making these two areas [i.e., rent or interest as a 
residual and as a marginal product] equal." 1 This 
formal demonstration is supplemented .~Y.a more cogent 
argument: 

May not all entrepreneurs be making the same rate of net 
profits, and making them at the same time? May there not 
be a condition of equal and universal profit? Clearly not: 
for this would be a universal invitation to capitalists to 
become entrepreneurs and, as such, to bid against each 
other for labor and capital till the profit should every\vhere 

1 P. 203. Alsop. 331: "The static hypothesis prevents the entire figure 
A BCD (rom containing more than wages and interest." 
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vanish, by being made over to laborers and capitalists in 
t~e shape of additions to wages and interest (p. 291 n.) . 

.-This point is slightly more convincing, but fa~ from con­
clusive: Clark does not examine the specific conditions 
under which it is possible for remuneration of the produc­
tive services according to their marginal productivities 
exactly to exha_ust the product, nor does he examine the 
stability of competition under these conditions. 

·Attention may now be turned to certain errors in 
Clark's presentation of the marginal productivity~ry. 
He does not specify explicitly the size..oLthe unit added 
or withdrawn to measure the marginal product of a pro­
ductive service (cf. pp. 93, 320). R. S. Padan, in a rather 
confused polemic against Clark's theory, 1 points out 
that when large units are used, the product will be less 
than the distributive shares. In a reply, Clark acknowl­
edges the necessity of taking small units: 

If· the mathematical study had been carried farther, it 
would have shown that the amount of the excess of appar-" ent wages and interest over total products varies directly 
with the size of the increments of labor and capital used in 
making the tests. If we made them equal to the whole 
amounts of labor and capital, we should attribute the entire 
product first to labor and then to capital, and the sum of the 
two incomes would be twice the product. As the increments 
are made smaller, ·the excess of the two incomes over prod­
ucts becomes smaller, and it practically vanishes when 
minute increments are used. 

• . . The truth to which Mr. Padan's reasoning would, if it 
were completed, lead is that in any application of the general 
principle on which the theory of value and the theory of 

1 "J. B. Clark's Formulae of Wages and Interest," Journal of Political 
Economy, IX (190G-1), 161-90. Substantially the same point is raised by 
A. Aftalion, "Les trois notions de Ia productivite et les revenus," Revue 
d'Economil: Politique, XXV (191t), 145-84. 
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distribution rest, which may be called the Law of Final 
Economic Efficiency, minute increments of the agent whose 
efficiency is testing [sic] need to be used.1 

The most fundamental defect in Clark's theory, how­
ever, is its reliance on tw~orui_pruductio.lJ: social 
labor and social-capital. Units of productive services 
must be defined, of course, in order that one may talk 
about quantitative variations. Units of services cannot 
be classified on the basis of productiVity without all the 
services losing their identities, for on this basis they all' 
become homogeneous, as indeed Clark sees. 2 The modem I 
practice is to define productive services in their own ij 
physical units, i.e., an hour of common day labor, or acre 
years of a certain type of agricultural land. 

But Clark resorts to a third definition of units of r 
services, by which he seeks to reduce all labor to social' 
labor, all capital goods (including land) to social capital,! 
and, indeed, all productive services (and all of their' 
products) to one comparable basis not directly involving 
productivity.8 The rationale of this approach is not clear; 
mere relative values will not suffice, says Clark, because 
they do not enable us to compute the interest rate of 
"the wealth of a nation" (pp. 374-75). "For these pur­
poses,-and for more than it is now necessary to enumer­
ate,-" (p. 375), marginal utility is used as the unit to 
measure all economic quantities. Since,' by J evonian 

1 "Wages and Interest as Determined by Marginal Productivity," Jour­
Ml of Political Economy, X (1901-2), 108. 

1 Thus, p. 374 n.: "It is clear that the product of capital cannot, in such 
connections as these, be the basis of the measurement of capital. If we say 
that whatever produces a unit of consumers' wealth is a unit of capital, we 
assert nothing by adding that, at any one time, all units of capital are 
equally productive. On the other hand, when we say that a series of units 
of capital show diminishing returns, while still measuring the units by their 
products, we assert what is a self-contradiction." 

1 Most of the relevant discussion is in Chap. xxiv; cf. also pp. 63, 190, 
207, 298. . 
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analysis, marginal utility is equal to marginal disutility 
of labor at equilibrium, the latter, as measured by society, 
is actually chosen {pp. 378 ff.). It would require many 
pages to explore the assumptions underlying this pro­
cedure, such as the measurability and comparability of 
utilities and disutilities, 1 the incidence· on the doctrine of 
the division of labor,2 and similar conditions. The pal­
pable unrealism of this peculiar combination of Smith's 
labor theory and extreme nineteenth-century hedonism 
is enough, however, to justify passing on without further 
comment. 

The Theory of Capital and the Interest Rate 
Although Clark is famous primadly for his exposition 

of the marginal productivity theory, a strong case can 
be made for the proposition that he plays a more im­
portant role in the history of capital theory. The mar­
ginal productivity theory, that is to say, was already es­
tablished in the 1890's; Clark's capital theory contains 
some excellent points generally minimized or ignored by" 
Anglo-Saxon economists. As far as the writers in the 
preseRt study are concerned, his views are most closely 
affiliated with those of Walras; Clark's analysis is defi­
nitely superior in certain respects. 
\S The fundamental thesis is well known: "capital" is 
the name of two fundamentally different things. It may 
refer to the concrete capital goods, e.g., machinery, 
equipment, raw materials, and land, 3 or it may refer to 
"social" or "pure" capital, meaning the {permanent) 

I Clark asserts that utilities are measurabl~ only ordinally (p. 380); 
yet he speaks of consumers' surplus and allied notions (pp. 383 ff.). 

a Which he says does not affect the principles involved (p. 379). 
I Clark peremptorily excludes labor from this group, on emphatic but 

not very cogent grounds (pp. 116-17). The distinction between concrete 
and abstract capital was first advanced in "Capital and Its Earnings," op. 
cit., pp. 9-18. . 
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value of transitory concrete goods. The concrete capital 
goods include all material aids to production, excluding 
labor (p. 116). This criterion of materiality is an un­
reasonable one; it may.perhaps be explained by Clark's 
peculiar definition of a stationary economy, which ex­
cludes such things as patents (p. 76 n.). 

The essential distinction between concrete capital 
goods and capital as a "quantum of wealth" is expressed 
as follows: 

The most distinctive single fact about what we have termed 
-capital is the fact of permanence. It lasts; and it must last, 

if industry is to be successful. Trench upon it--destroy any 
of it, and you have suffered a disaster. Destroy all that you 
have of it, and you must begin empty-handed to earn a liv­
ing, as best you can, by labor alone. Yet you must destroy 
capital-goods in order not to fail. Try to preserve capital 1 

goods from destruc.tion, and you bring on yourself the same · 
disaster that you suffer when you allow a bit of capital to be 

·destroyed. Stop the machines in your mill that they may 
not wear out, wrap and box them in order that they may not 
rust out, and the productive action of your capital stops. 
What is more, the capital itself will also ultimately perish; 
for your machines will, in time, become so antiquated that 
it will be impracticable to use them. 

Capital-goods, then, not only may go to destruction, but 
must be destroyed . • . (p. 117 ).1 

Capital, on the other hand, is "an abstract quantum of 
productive wealth, a permanent fund- ••• an ab­
straction" (p. 119). 

Both of Clark's concepts are expressed poorly, and as a 
result they have frequently given rise to an intrinsically 
unwarranted charge of mysticism. If the superficial para­
dox regarding the permanence of capital and the de..: 

1 The penultimate sentence is of course inapplicable in Clark's stationary 
state; no machine would ever become "antiquated." 
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structibility of capital goods is abandoned, the funda­
mental and important argument may be restated as 
follows. Concrete capital goods may wear out rapidly or. 
slowly or not at all,-the last case is improperly attributed 
to land (pp. 118, 121-22). Whether and how fast con­
crete goods wear out, however, is fundamentally a mat-

. ter of minor importance; it is a technical datum. From 
the economic point of view, the important fact is that 
the product of such capital goods contains adequate pro­
vision f?r maintenance or r~placement or both, and this 
provision is made (currently or via reserves) before the 
net yield is. computed.· 

This eminently sensible statement is really what 
Clark's position amounts to. There are many passages 
in the Distribution to the effect that the permanence of 
"pure" capital is really brought about by a policy of 
maintenance or replacement of concrete goods: 1 

The fact that a mill wears out, and has to be reconstructed 
or altogether replaced, does not, of itself, contribute to 
production. It is· not a welcome fact in the experience of c 

the owner of the mill, and he permits it to occur only so far 
. as it is unavoidable (p. 148). 

I 
Only where an endless succession of instruments does more 
than to maintain itself-only where such a series of capital­
goods creates a net surplus for its owner-is capital, as such, 
productive (p. 271). 

This fact of the ability of a concrete capital good to 
produce a. net return is a "literal and concrete fact" 
(p. 272). The only real objection to be offered against 
Clark's formulation _of-.the capital concept is that it is 
based on material wealth, rather than on the discounting 
of the values of a series of income rights. In spite of this 
unfortunate classical bias~-he inconsistently excludes dur­
able consumers' goods from capital (pp. 154, 273 n.). 

1 Cf. also pp. 250 ff., 262~, ~~a,. 2]2-73, 278, 335, 341-42. 

. ' -
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The rdation of abstinence to the growth of capital de­
serves brief mention. Abstinence means the ~xchanging\ 
of present consumption goods for "wealth-cr~ating 
goods" (p. 126), i.e., for perpetual future income. 

Abstinence is the relinquishment, once for all, of a certain 
pleasure from consumption and the acquisition of a wholly, 
new increment of capital. The particular enjoyment that 
the man might have had, if he had spent his money for•con­
sumers' goods, he will never have if he saves it. He has\ 
abandoned it forever; and, as an offset for it, he will get . 
interest (p. 134; alsop. 139): 

Abstinence therefore leads to new capital goods, and no 1 
additional abstinence is required for the maintenance of 
the existing capital stock (pp. 127, 133; 134). The notion. 
of saving and dissaving (i.e., the notion of a "single in­
vestment," liquidated in consumption) is properly re­
jected because it is not descriptive of actual behavior 
(pp. 130-31).1 

Although Clark is emphatic in asserting that the r 
amount of capital is fi:l\ed in a stationary economy, he 1 

rests this fact not on the definition of a stationary econ­
omy, but on the following argument: "In the static statel 
there is no abstinence or creation of new capital; because,\ 
with the capital now on hand, men would lose more by 
foregoing pleasure and making their fund larger than 
they would gain by doing so" (p. 136). This is not at all 
compatible with his general thesis that the stationary 
state is an abstraction; it is much more the classical view, 
that an economy becomes stationary because the forces 
making for growth have been exhausted. 

The interest rate is determined by the marginal pro­
ductivity of capital (pp. 82 ff.). This doctrine is expanded 
in certain respects. First, it is the marginal productivity 

1 Cf. also "The Genesis of Capital," Yale &view, II (1893-94), 302-15. 
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of capital, not of capital goods, that determines the inter­
est rate. This point is important, Clark holds, because 
the increment of capital usually manifests itself in a 
qualitative change in the existing capital goods, not in 
the addition of identical capital instruments (pp. 246 ff., 
266 ff.). A single unit of a concrete good could not be 
withdrawn without deranging the entire plant. 

It is clear that this final increment of the capital of this 
industry [railroads] is not one that can be physically taken 
out of it, as it could be if it consisted of a few locomotiv.es 
or a few cars that could be sold to another company. It is 
in the plant to remain. It runs through the whole tissue of 
the complex instrumentality that engineers, trainmen, 
superintendents, etc., make use of in the carrying of goods 
and persons. If we wish to make a good test of the produc­
tive power of this particular bit of capital, we should have to 
invoke a magic that would at once shrink the whole plant 
into inferiority (p. 251). 

Depreciation of the existing capital goods gradually Per­
mits the readaptation of forms, however, and the incre .... 
ment of capital is finally utilized so as to yield a maximum 
possible product .. 

Interest is defined as the percentage return on capital 
and rent is defined as the yield of a concrete capital good, 
so the two are really different names for the same return 
(pp. 123 ff.). Clark does not face the difficult problem, 
however, of how the quantity of capital is to be meas­
ured,1 although he seems to imply that capital value is 
determined by the cost of production of concrete goods 
(pp. 125, 140 n.). It is apparent that he is aware of inter­
est during construction (p. 140 n.), but this element plays 

~ ~~ signjJicant role in his theory. - . 
• Except, of course, in terms of the marginal disutility of labor, already 

referred to in the previous section. 
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A final aspect of Clark's capital theory which merits 1 
attention is his attack on Bohm-Bawerk's theory.1 I 
Clark combats the view that, in a stationary economy, 
capital consists of "advances" to laborers.2 His first 
ground is essentially that parity of reasoning would re­
quire that advances also be made to the capitalists in the 
early stages of production (pp. 154-56). This disputable 
point is supplemented by a much more important argu­
ment against the concept of a period of production. 

Concrete capital goods do have periods of production 
{pp. 127-28). One can speak of the lapse of time between 
the construction and the complete utilization of a rna- -
chine. But this is a technical irrelevance; capital, in 
contrast with concrete goods, is perpetual, and has for its 
role the synchronization of production and consumption. 
Suppose a certain type of tree requires fifty years to 
mature; then in a stationary economy there will be fifty 
rows of trees, of all possible ages between one and fifty 
years. We can say that any one row takes fifty years to 

·mature, but since there is a constant rate of output of 
timber forever, there is simply no point in saying it 
(pp. 131-33). 

1 Compare, supra, Chap. VIII. Clark's criticisms were presented first 
in "The Genesis of Capital," op. cit., and "The Origin of Interest," Quar­
terly Journal of Economics, IX (1894-95), 257-78. 

1 Periodicities of production, as with agricultural products, are ruled out, 
since the notion of "advances" is applicable to uniform production, if at all 
(pp. 15~52). Clark's opposition to the notion of capital as "advances" 
antedates the appearance of Bohm-Bawerk's theory. Thus, in "Capital 
and Its Earnings" (1888), two errors are pointed out. The first is that wages I 
represent product already in the hands of the entrepreneur (op. cit., p. 20). \ 
This objection is partially retracted, for it is adDJitted that during the pay­
roll interval the laborers have been capitalists (ibid., p. 27 n.). The second 
objection, from the viewpoint of concrete capital goods, is that, although 
consumption goods must be available for thQ. worker, they form an "ex­
changing stock" (in which wages may be invested) which bears no fixed 
relation to the possible wage rate (ibid., pp. 21-23). Clark had not yet 
~ved at his crucial thesis, the simultaneity of production and consump­
tion. 
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From the viewpoint of capital, therefore, the fact of 
maintenance and replacement means that capital per se 
is invested forever. 

If the first hatchet was made by labor, without any capital 
created still earlier, then the life of the unit of productive 
wealth has a beginning; but it has no end. Its existence is 
bounded on one side, but not on tlie other. When we create 
a bit of new capital, we start another endless. period: we 
do not Iengtheq any period that has already begun (p. 137). 

It is, in short, possible to add to the units of capital that are 
to exist through the ages; but it is not possible tdadd to the 
ages through which capital exists (p. 138). 

The only correct way to view the production process is 
as the synchronization of production and consumption 
(pp. 305 ff.). In a stationary economy there is a uniform 
flow of consumers' goods (abstracting from periodicities) 
and a uniform flow of productive services calculated to 
maintain the output of consumers' goods. · 

One cannot escape this objection by turning to the con­
crete capital goods, granted that these do have definite 
production periods. An increase of capital may not in­

\ volve a lengthening of the period of production of capital 
\goods {pp. 138-39). We may substitute a dozen ferry­
boats for a bridge, and thereby shorten the production 
period-although either alternative requires the same 
amount of capital. This latter criticism is less penetrat­
ing; it grants too much to Bohm-Bawerk.1 

Clark's theory of capital is fundamentally sound, in the 
writer's opinion. The treatment is riot complete; in par­
ticular, the importa~t questions relating to the construe­

. tion of capital goods (~he investment process) are scarcel~ 

1 Clark goes so far as to say that the production period of concrete goods 
is usually lengthened when capital increases, because the goods are made 
more durable (p. 140 n.). 
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recognized, let alone solved. On the other hand, his 
emphasis on capital as having considerable mobility (over 
longer periods of time), and yielding a perpetual income, 
is an important insight. 

The Theory of Rent 

The mo~t extensive· analysis of the Ricardian rent 
theory, particularly with regard to its historical preten­
sions, was presented in "Capital and Its Earnings." 1 

The indestructibility of the soil is denied, except for its I 
spatial aspect, and this is so large· in supply that it is a 
free good.2 Fertility is controllable, as is also the general~. 
economic location of land.1 There remains a "residual j 
utility" in being located near a market, by which Clark 
seems to mean that as long as it costs anything to trans- I 
port goods; land in the immediate vicinity of a market 
will have some rent of location} Except for this last ele- . 
ment, which is of decreasing importance, land has a ' 
definite supply price based on cost of production.5 

· From this argument, Clark goes on to interpret the 
Ricardian theory as an explanation of the return to all 
concrete goods in the short run, and not as a "normal" 
return. Since the fundamental passage contains the first 
approach to a marginal productivity theory in Clark's 
writings, it merits full quotation: .. 

Here is a piece of land; let us test by the rule the rent that 
may be had from it. 

We take its product as a minuend, and, for a subtrahend, let 
the eye range downward through the list ·of similar instru­
ments till it falls on a field that yields just enough. to pay 
I Op. cu., pp. 32 ff. 
I Ibid., pp. 33-34. 
1 Ibid., pp. 34, 36. Transportation improvements "may be said to manu­

facture place utility in land" (ibid., p. 34) • 
• Ibid., pp.-35-36.- I Ibid., pp. 40,46-47,54 • 

• 



316 PRODUCTION AND DISTRIBUTION THEORIES 

wages on the amount of labor spent on the field that we are 
testing, and interest on the auxiliary capital used in connec­
tion with it. This, we can prove, is the poorest field that it 
will pay to cultivate, and we call it the poorest in actual 
cultivation. If worse ones are, in fact, in use, we throw 
them out of account. The income from O\lr test farm then 
obeys the rule,-rent equals product minus such other prod­
uct as ought to be, and probably is, equal to wages and in­
terest on auxiliary capital. The rent of any instrument is 
gauged by its capacity to enlarge the product of industry. 
Let x units of labor andy units of capital command in the 
general field of industry a product expressed by z. Give to 
their owners an instrument of production to aid them in 
some process; and if the product is now z + 1 the rent of the 
instrument is 1. This is all that can be mathematically 
gotten out of the Ricardian formulae; but such as it is, the 
rule is of universal application.1 

He reaffirms that this marginal analysis is universal in 
application, but it is apparent that he does not yet see 
the full significance of the approach. 1 

Land is not, to Clark, a separate factor of production; 
it is merely a special type of concrete capital goods 
(pp. 189, 190 n.). The two distinguishing characteristics 
of land, from the classical viewpoint, are held to be in­
valid. The first characteristic, fixity of the supply of land, 
is true of all productive services in the stationary state 
(pp. 338 fl.). This is of course true, but hardly relevant. 
The classical economists thought that the supply of land 
was fixed; Clark defines the supplies of all productive 
services to be fixed. He seems actually to concede 
the historical fixity of the supply of land {pp. 189, 
256). 

l]bid., pp. 41-42. 
•Ibid., p. 44: "The law becomes, indeed, a circuitous statement of the 

simple truth stated by Adam Smith when he said, in effect, that the rent 
of land is its product less what a tenant must reserve for wages and in­
terest." 
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The corollary of Clark's position is much more signif­
icant. The supply of land in any one industry is com­
pletely variable, exactly as _is true of the supply of 
.. artificial" capital (pp. 340 ff.). Not all land is equally 
adaptable to numerous uses, but enough is on the margin 
of transference t"o insure that the rate of return on land in 
different occupations· will be equalized-exactly as with 
capital.' 

The second characteristic of land, in the classical the­
ory, which is the differential nature of its return, is held 
to be equally true of all distributive shares. This gen­
eralization of the rent concept was first qdvanced by 
Clark in 1891,1 simultaneously with J. A. Hobson.• This 
point is too familiar at present to require more than a 
brief summary.• In the Ricardian theory, the amount of 
land is held constant and the amount of capital-and­
labor is varied. The capital-and-labor is paid at the rate 
of its marginal productivity, and the surplus or residual 
is rent. By parallel reasoning, one may hold the amount 
of capital-and-labor constant and vary the amount of 
land, thus determining interest-and-wages as a residual 
and rent as a marginal product.5 

Although the general tenor of Oark's discussion is 
critical toward the Ricardian theory, he vacillates on 
many issues and makes several unnecessary concessions.• 
Thus he admits, unnecessarily, that a remission of rents 
will not affect prices, although this is held to be true alsO 

1 Pp. 342-44. There is one dillerence, aa:ording to Clark: capitai can, in 
the long run, become completely mobile; special aptitudes in land remain 
forever-which nullifies the position in the text. . 

I "Distribution as Determined by a Law of Rent," op. cil. 
1 "The Law of the Three Rents," ibid., 263-88. 
I Compare. iJJ/rtJ, Chap. XII. 
I Pp. 192-200, 299-300, 330 If., 345 If., 361 If. 
1 As a matter of fact, in one passage (p. 372) the Ricardian theory is 

&a:Jepted as a "dynamic" law, with only trivial reservations. 
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of the other distributive shares.l Rent is held to be a 
cost of production on two-erroneous grounds: because 
land affects the quantitjes 6f goods produced (p. 357), 
and because rent is determined by the marginal produc­
tivity theory .(p. 358). He now also coQ.cedes that land 
has no cost of production (p. 339), and in a later work 
goes so fat as to assert that land is indestructible if it is 
properly cultivated.1 

Wages and Profits 

Besides a marginal productivity theory of wages, Clark 
offers a pain cost explanation of the supply of labor. His 
analysis is Virtually identical with that of J evons: the 
duration of labor· per day is set at the point where the 
marginal utility of the laborer's product equals the mar­
ginal disutility of his labor. 3 Clark recognizes that "gangs 
of men are tied to the steam whistle" (p. 383), but he fails 
to redeem his promise to solve this difficulty. 

The relationship of risks to profits is developed in an 
early essay arising out of the contemporary discussion of " 
the so-called "risk" theory of profits. t Certain risks 
would be present even in a stationary economy, e.g., fire. 
The assumption of such risks is paid for, not according to 
the objective actuarial values of the risks, but according 
to their subjective (utility) actuarial values, i.e., the 

1 Pp. 358 ff. Much is made of this argument when it is first presented, in 
·"Possibility of a Scientific Law of Wages," op. cit., pp. 64 ff. 

• Essentials of Economic Theory, p. 180. 
• Pp. 382 ff. He differs from Jevons only in holding that the disutility of 

labor increases continuously from the first hour of labor (pp. 383 II.). This 
doctrine was first elaborated in "The Ultimate Standard of Value," Yale 
Review, I (1892-93), 258-74. In "Patten's Dynamic Economics," Allnals of 
the Amef'icall Academy, III (1892-93), 3(}-34, the foregoing of leisure is 
added to the "weariness" of labor as the second component of the disutility 
of labor. 

'"Insurance and Business Profit," Quartnly Journal of Economics, VII 
(1892-93), 4HS. -
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various objective probabilities of losses of various 
amounts, multiplied. by the f!.ppropriate marginal util­
ities.1 We may pass over thit hedonistic refinement to 
consider the role of the entrepreneur and the theory of 
"pure" profits. . , 

The entrepreneur is presumably·a type of laborer, in 
Clark's theory. The entrepreneurial function is that of 
coordinating the other productive factors, · labor and 
capital {pp. 3, 289-90). Dynamic changes suddenly bring 
these coordinators into existence, but they disappear as 
soon as the dynamic changes have erided.2 Under sta­
tionary conditions, the entrepreneur becomes a superin­
tendent, presumably just one type of laborer (p. 111). 
It is not necessary to reproduce here Professor Knight's 
criticism of Clark's theory; 3 the essential point is that it 
is the uncertainty which comes from historical change 
(i.e., not subject to "laws," including laws of probability~ 
and hence not always correctly anticipated), and not the 
change itself, that gives rise to pure profits. 

1 Ibid., esp. pp. 43 ff. In symbols, let a; be the probability of losing j 
dollars per year, and let fl; be the marginal utility of the jth ~ollar. Then 
the premium for static risks must be · 

1c 

~a1flt 
i = 1. 

where k is the total amount risked. 
1 Pp. 78-81, 179, 29D-91. It is suggested that the "entrepreneur's return 

under dynamic conditions is equal to his marginal product. . . 
1 Risk, Uncertainty and Profit (Cambridge, 1921), Chap. ii. 



Chap_ter XII 

EULER'S THEOREM AND THE MARGINAL 
PRODUCTIVITY THEORY 

T HE completion of the marginal productivity theory 
of distribution was achieved only with the develop­

ment of the proof that if all productive agents are re­
warded in accord with their marginal products, then the 
total product will be exactly exhausted. This exhaustion­
of-product problem is of course unique to the general 
marginal productivity theory. In this respect previous 

istrjbution theories fall into one of two categories. The 
residual theories form the first group. Distribution 
theories of this type always premised at least one residual 
share; in the classical system, rent was accorded this _ 
position in a first dichotomy, .. profit" in a second. . 
Clearly no problem of the exhaustion of the product can 
arise when there is a residual claimant. The second gen­
eral category includes all distribution theories in which 
the exhaustion of the product by distributive shares is 
made an explicit assumption. In this class fall the doc­
trines based on fixed coefficients of production which 
were advanced by \Valras and \Vieser, and their more 
recent followers. Only the marginal productivity theory 
has determined separately the share of each productive 
factor. 1 Only the marginal productivity theory, conse­
quently, has been confronted by the question, does this 
method exactly exhaust the total product? 

I But, as we shall see, frequently the exhaustion-()f-product was assumed 
even by _marginal productivity theorists. -

. 320 
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It has been shown that \Vicksell had already answered 
this question in the affirmative in 1893, and that Edge­
worth's discussion in 1889 strongly implied the same 
answer. But it was Philip Wicksteed who first raised the 
qu~stion explicitly, in his magnificent Co-ordination of 
the Laws of Distribution in 1894. Thereafter almost every 
important European economist of our period offered con­
tributions to a discussion which did not lack either per­
sonalities or arguments. 1 Wicksell was Wicksteed's lead­
ing contemporary defender; Edgeworth, Pareto, Barone, 
a!J.d \Valras led in the attack on the theory (and some­
times on the man). It is this controversy which the pres­
ent chapter seeks to summarize and evaluate. Valuable" 
though incomplete references to the lite_rature of the con­
troversy have been made by Schultz,' Hicks,• Robbins,' 
Douglas,5 and Joan Robinson,• but these writers.have 
neither treated in detail nor evaluated the positions of the 
various participants in the controversy. 

Artltur Berry 

Before turning to \Vicksteed, it may be in order to 
note one of the earliest mathematical formulations of the 
marginal productivity theory, that of Arthur Berry.7 

The theory was presented in a paper, "The Pure Theory 
of Distribution," which was read before ~ction F of the 

1 The controversy was mathematical, and this eliminated the contem­
porary American economists except Fisher, who did not participate in the 
discussion. 

1 "Marginal Productivity and the General Pricing Process," J11Urnal of 
Political F..cotWmy, XXXVII (1929), 505-51. 

1 The Theory of Wages (London, 1932), Appendix i. . 
' Introduction to the reprint of the CommlniSense of Political Eamomy 

{London, 1933), I, ix-xi. 
1 The TJaeo,.y of Wages (New York, 1934), Chap. ii. 
• "Euler's Theorem and the Problem of Distribution." Eamomic JI1Urnal, 

XLIV (1934), 398-414. 
' The writer's atte!ltion was directed to Berry by Professor Vmer. 
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Bqtish Association in 1890.1 The writer has· not been 
able to find a single reference to this paper in the litera­
ture, although Marshall and Edgeworth attended the 
session and delivered papers. Marshall, moreover, ac­
knowledged assistance from Berry on the mathematical 
appendix to the first three editions of the Principles. 1 

Berry's analysis.deals with the individual entrepreneur. 
He assumes the prices of the productive services and of 
the product to be fixed, and further assumes that the 

_ entrepreneurial labor does not change "\\ith small changes 
in output. The following symbols are employed: 

g1, g1, g,, • • • = yards of land of qualities 1, 2, 3, · · · ; 
h, It, l,, • • • = hours of labor of qualities 1, 2, 3, • • • ; 

c = capital (in pounds sterling); 
p, = rent per yard of land of k quality; 
w; = wages per hour of labor of j quality; 

i = interest rate per annum; 
·th = price of the product of entrepreneur 1. 

A production function is defined: J1(gh g2, ga, • • •lt, ~. 
• • ·, c), where "the form off depends on the entre.: 
preneur's skill, 'opportunity,' etc." 1 The "equations of 

, marginal productivity" are then 

oft p,_og, = p,.; • •• 

oft 
Pt0z. = w;; • • • 

J 

and p,_t = i. 

The return to the entrepreneur is a residual, i.e., p,_ • J 
- '2:gp - '2:lw - ci. 

• A summary of the paper is printed in the Report of the Britisll Associaliota 
for the Adva~ of Science (1890), pp. 923-24 . 
. I Compare the respective prefaces of the Principles. 

• "The Pure Theory of Distribution," op. cil., p. 924. - _ 
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For the economy as a whole, there are the additional 
equations that express the full utilization of land, labor, 
and capital. Allowance for the consumption demand for 
resources may be added to the demand by entrepreneurs. 
The supply of labor is determined by the disutility func­
tion, i.e., 

dx(T.l1) 
W; = dr;-

where xis the "average" disutility function for laborers 
ofj quality. 

Since Berry's theory still contains a residual ("prof­
its"), he avoids the exhaustion-of-product problem. The 
older English conception of the entrepreneur inhibits the 
application of marginal productivity analysis in Berry's 
case as in Edgeworth's. Berry· deserves passing credit, 
however, for his early anticipation of the marginal pro-
ductivity theory. 

-:-- PhiJip H. Wicksteed • 
Philip H. Wicksteed's Co-ordination of the Laws of Dis-

' 

tribution (1894)1 is enough alone to insure for him a place • 
of lasting importance in the history of economic thought. 

'In the present study the London School Reprint, No. 12 (London, 
1932), is used. The Co-Mdination contained numerous misprints. which 
were corrected in an unbound reprint also dated 1894. Certain of these slips 
were corrected by Wiclcsteed in the original, bound edition; others may have 
been pointed out by W. S. Johnson, in whose copy they are entered. John­
son's copy contains no important comments. The London School Reprint 
still contains several misprints: 

Page 31, line l For F(c) - cF(c) substitute F(c) - cF'(c). 
Page 36, line 3 It seems clear that f(x) is price, so the text should 

read ,;f(x), as it did in the original edition. 
Page 44, line 16 For f/.(x) substitute ff.(x)dx • . 
I am indebted to Professor Viner for both calling my attention to and 

permitting me to use the various copies of the Co-ordination referred to in 
this note. I am also indebted to the London School of Economics for per· 
mission to quote from the reprint. 
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The Co-ordination is a small brochure, a mere fifty-three 
pages in length, yet its daring and its originality com-
mand the highest respect. ~ 

The title of the brochure expresses well its major 
theme: the reduction of all distributive shares to one, and 
therefore a comparable, basis. Wicksteed's criticism of 
received distribution theory is so succinct as to deserve 
full quotation: 

In investigating the laws of distribution it has been usual 
to take each of the great factors of production such as Land, 
Capital and Labour, severally, to enquire into the special 
circumstances under which that factor co-operates in pro­
duction, the special considerations which act upon the per­
sons that have control of it, and the special nature of the 
set:Vice that it renders, and from all these considerations to 
deduce a special law regulating the share of the product that 

\I will fall in distribution to that particular factor. 
Now as long as this method is pursued it seems impossible 

to co-ordinate the laws of distribution and ascertain whether 
or not the shares which the theory assigns to the several fac­
tors cover the product and are covered by it. For in order 
that this may be·possible it seems essential that all the laws 
should be expressed in common terms. As long as the law 
of rent, for example, is based on the objective standard of 
fertility of land, while the law of interest is based on the 
subjective standard of estimate of the future as compared 
with the present, it is difficult even to conceive any calculus 
by "which the share of land and the share of capital could be 
added together and an investigation then instituted as to 
whether the residual share will coincide with what the theory 
assigns as the share of wages.1 

The basis selected for coordinating the factors is 
' service rendered, a parallel explicitly drawn from the mar­

ginal utility theory of value. Just as the marginal utility 
of a commodity determines its value, so the marginal 
efficiency of a productive factor will determine its value. 

t 00., P· 7. . -
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The marginal efficiency of a factor is determined by "the \ 
effect upon the product of a small increment of that fac­
tor, all the others remaining constant." 1 If Pis product 

and K is capital, then aP is the marginal efficiency of 
aK 

capital, and aP · K is the share of capital in the total 
aK 

product. It is held "self-evident," even a "truism," that 
each factor is paid at a rate equal to the product added 
by a unit of that resource. 2 EveryoneJrnows that units 
of a factor will be hired up to the point where the added 
product just covers the added cost. The sensible em­
ployer will "take on more men as long as the last one 
earns at least as much as his wage, but no longer." 3 

The crucial problem in the co.ordination of the laws of 
distribution, Wicksteed believes, is to show that the sum 
of the payments to each factor, at the rate of its marginal 
productivity, exactly exhausts the total product. If 
1' = F(A,B,C, ···},where Pis product and A,B,C, · · · 
are the various factors of production, it must be shown 
that 

aP aP aP 
p = aA . A + aB . B + ac . C + .. ·. 

This theorem can be deduced from numerous points of 
view, the simplest of which is to assume outright that the 
production function is homogeneous and linear. That is, 
if >J' = F(M,>J3,).C, · · ·), then· the desired conclusion 
follows almost immediately.' Wicksteed does not utilize · 

1 Ibid., pp. 8-9 (italicized by Wicksteed). The question of whether 
physical efficiency or value product is intended will be examined below. 

I Ibid., pp. 9-10. 
1 Ibid., p. 12. • i-
• For the proof, cf. W. F. Osgood, Advanciil Calculus (New York, 1935), 

pp. 121-22; or E. B. Wilson, Advanced Calculus (Boston, 1912), pp. 107-8. 
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directly this well-knowo property, the so-called Euler 
theorem,1 although he explicitly states the assumption of 
homogeneity and linearity at numerous points.1 The 

- explanation probably lies in the uneven nature of Wick­
steed's mathematical training; in this field he was self­
taught.• 

Whatever the reason, Wicksteed chooses instead to 
prove the exhaustiveness of the distribution by the mar­
ginal productivity method by reconciling this theory 

y 

0~--------------------------------~G-------------x 
FIGURE X 

with the classical theory of rent. Because he says per­
haps as many judicious things about_ the Ricardian the-

. or}r as one man has ever said, this portion of his analysis 
deserves detailed presentation. Wicksteed follows the 
conventional graphic analysis shown above. Let OX 
represent units of capital-and-labor, per unit of land, 
a.nd 0 Y product; then bt r~presents the marginal produc-

1 Wicksteed did not mention that this was in fact Euler's theorem; 
A. W. Flux ~as the first to associate the theorem with Euler, in his review of 
Wicksteed, Economic Journal, IV (1894), 311. 

• Co-ordination, pp. 4, 15, 24. 
1 In a letter to Walras, dated October 10, 1884, Wicksteed wrote that he 

found the first edition of the Elements difficult to read, because "my knowl­
edge of mathematics is so limited." Again, in the preface to the Alphabet 
of Economic Science (London, 1888), Wicksteed apologizes for his "want of 
systematic mathematical training" (p. xiii). 
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tivity of capital-and-labor, under the usual assumptions 
regarding returns.1 Interest-and-wages are Oatt'; rent 
is the residual, btt'. 

Three important theorems are deduced from the clas­
sical theory. First, the Ricardian theory deals exclusively 
with proportions; OX represents the ratio of capital:and­
labor to land, bt the marginal_ product of capital-and­
labor, at is the return per unit of capital-and-labor, 1 and· 
btt' is the return per unit of land.1 It follows that the 
theory does not depend upon absolute magnitudes. Sec­
ondly, the procedure is obviously reversible. When we 
move to the right on OX, we increase the amount of 
capital-and-labor per unit of land; when we move to the 
.left we increase the amount of land relative to capital­
and-labor.' And thirdly, as a corollary of the second 
observation, rent may be shown to be the marginal pro­
ductivity of lind and interest-and-wages the residual. 
Graphically the sole difference is that OX now represents 
land per unit of capital-and-labor, OY the product per 
unit of land. This reversing of the rent theory is not 
original to \Vicks teed, as we have seen, 5 but certainly 
there is no clearer statement in the earlier literature. 

The next step is to show the compatibility of the 
classical theory with the marginal productivity theory. 
Under the classical theory, a marginal productivity the­
ory is offered for that "idealised amalgam," capital-and-

labor, for at is clearly ~. where p is product and c is ~ 
capital-and-labor per unit of land .. The total share of 

1 Wicksteed defines the condition or diminishing returns correctly, still 
a rare (eat in 1894. That is, if F(s) is product where sis capital-and-labor, 
F'(~e) < 0 (Co-ordination, pp. 13-14). 

1 This coordinate is introduced primarily for symmetry. Compare the 
acute discussion o( dimensions (ibid., pp.JS, 19 n.). 

I Ibid., pp. 14-15 ..• Ibid., pp. 15-23, passim. i cr., supra, Chap. xi. 
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capital-and-labor is therefore Oa times al or 2 · c. Sim­

ilarly, under the reversal (where land is now applied 
i • d . 

to capital-and-labor), the share of land is J ·l. The 

two marginal productivities are complementary, not in­
consistent, for an increase in the capital-and-labor per 
unit of land is also a decrease of land per unit of capital­
and-labor. Both points of view lead to increasing rent 
per unit of land and decreasing interest-and-wages per 
unit of capital-and-labor. 

But to show that rent as a marginal product is not in­
consistent with rent as a residual is not to show that the 
two rents are identical. This is the last stage in the argu­
ment. In its development \Vicksteed employs a very 
complex set of symbols and six pages of clumsy and in­
volved mathematics.1 \Ve shall use here the greatly 
simplified condensation given by Flux in his review of the 
Co-ordinalion.1 The following symbols will be employed~ 

C = capital-and-labor 
L =land 
z= C/L 
s = 1/z = L/C 

F(x) =product per unit of land, when x units of Care ap­
plied to one unit of L 

4i(.s) = product per unit of capital-and-labor, when s units 
. of L are applied to one unit of C 

Under the classical theory the rate of return to capital­
and-labor is its marginal productivity, or F(x). The total 
share of the factor will be xF(x), so the residual rent will 
be 

F(x) - xF(x). (1) 

I UJ..«difl4liorJ, pp. 23-31. I Op. dl., pp. 308-13. 
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Since F(x) is the total product of capital-and-labor per 

unit of land, F(x) is the product per unit of capital-and­
x 

labor. This may be Written 

cJ?(z) = F~x) = zF(x). (2) 

S. dx l.fll th mce -= - __, 1t o ows at 
dz z1 

dx 
cJ?'(z) = F(x) + zF(x)dz! 

= F(x) - xF(x)." (3) 

The total product is equal to the product per unit of 
capital-and-labor times the number of units of capital­
and-labor, so we may write 1 

P = CcJ?(z), 
aP = CacJ?(z). (4)_ 

\Ve have defined L = C • z, so if Cis held constant, then 

aL = caz. (5) 

Divide now equation (4) by equation (5), to secure 
aP CiJcJ?(z) iJcJ?(z) 
-aL = Caz = az 

= cJ?' (z). {6) 

Substituting now from (6) into (3), and writing :~ for 

F(x), 

or 

aP c aP 
- = F(x) --·-iJL L ac 

aP aP 
L • aL + c · ac = J,. • F(x) = P. {7) 

1 This is of course equivalent to the assumption that the production 
function is homogeneous and lineae. This assumption is the basis of equa-

tion (4), which may be rewritten, P = c~(~). or, if C = ~· >..P = ~().1.). 
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The last equation is our desired result; the sum of the 
distributive shares, when each factor is remunerated at 
the rate of its marginal productivity, exactly exhausts 
the total product. Rent as a residual is equal to rent as a 
marginal product. · _ 
· ' This development forms the basis of most of the con­
troversy in the subsequent literature, yet \Vicksteed does 
not leave the theory in this form. He considers, first, the 
liptitation to two factors of production, land and capital­
and-labor. The nature of the product (P), whether 
physical, commercial, or social, is then debated, and 
finally the role of competition in the theory is analyzed. 
We shall consider these points in tum. 

Wicksteed is fully cognizant of the difficulty in group­
ing all factors except land into that catch-all, capital­
and-labor. This hopper contains only an "idealised 
amalgam"; capital-and-labor is a "very vague factor" 
which includes "we know not what." 1 His proof in 
terms of only two factors seems rather clearly to be dic­
tated by the limitations of plane geometry. Two methods 
{which really reduce to one) are proposed, however, for 
overcoming the difficulty. The first, which receives chief 
preference in the Co-ordination, is that of extending the 
theorem to an indefinite number of factors, say n: 

The formula is quite general. The unit of the particular 
kind of labour may be an hour of attention (of a given qual-
ity) to the management and direction of a business .... It 
may be land of given capacities ... or tools .... Each 
factor is expressed in its own unit and treated as having its 
independent influence, at the margin, on the increment or 
decrement of the product.• 

s Co-ordination, p. 20. 
•Ibid., pp. 12-13; also pp. 33-34, 47. Even risk-taking is mentioned as 

a factor of production (p. 42). • 
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The second approach, which is implicit in the fore­
going, assumes that all factors can be reduced to equiva­
lence on the basis of their effect upon the product. The 
statement in the Co-ordination is not very clear or satis­
factory on this point,1 but in the later Commonsense of 
Political Economy 0910), the substitutability of factors 
is expressed with all desirable generality and pre­
cision.2 

The consideration of the nature of the productivity 
function is in effect a defense of ·the assumption that the 
function is homogeneous and linear. If the product is 
interpreted in the sense of physical product, then "it is 
of course obvious that a proportional increase of all the 
factors of production will secure a proportional increase 
of the product." 1 This conclusion is based upon an 
implicit acceptance of the possibility ·of varying all of the 
factors of production while. the product re:mains con­
stant; 4 but Wicksteed offers nQ explicit defense. 

As an alternative, the product may be the social util­
ity. Since marginal utility decreases, the theorem then 
holds only if consumers are included among the factors 
of production.5 This result is of no practical significance; 
let us pass to the third and important concept. 

The fundamental concept of product for purposes of 
distribution theory is "commercial product," or the 
"amount of industrial vantage that command of that 
product confers on its possessor." 8 Euler's theorem 
holds rigorously only if the price of the commodity re­
mains constant. Is this a permissible assumption? 
Strictly speaking, Wicksteed says, fixity of price will 
follow only ·if there is a correspOnding increase in the 

• cr. PP· 39-40. 
• cr., supra., p. 48. 
I Co-ordination, P• 33. 

• cr. ibid., p. 37 n. 
• Ibid., pp. 34-3S. 
I Ibid., P· 33. 
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"area of operations," i.e., the market. 1 Yet "to assume 
this is obviously unwarrantable." 1 

Two escapes are found from this apparent dilemma. 
We may assume perfect competition, so that the effect 
of a single firm's output on price will be negligible.3 Or, 
on the other hand, we may assume the demand to be 
highly elastic, so that, in modem terminology, marginal 
revenue differs little from price. 4 These two cases are, of 
course, analytically identical, but this refinement need 
not concen'l us. We emerge from the Co-ordination not 
with a. universal law of distribution, but one which is 
appropriate to the usual assumptions of economic theory, 
under perfect competition. 

Wicksteed's later contributions to our history may be 
summarized very briefly. In his review of Pareto's 
Manuale in 1906~ 5 Wicksteed acknowledged the validity 
of the criticisms that Pareto had levied at the use of 
Euler's theorem.6 The cogency of Edgeworth's "implicit 
application" of the same criticisms was acknowledged ·at 
the same time.7 In the Commonsense the recantation was· 
repeated, and the central argument was formally with­
drawn.8 

Whether these or other, unacknowledged, critics have 
really undermined Wicksteed's general marginal produc­
tivity theory we shall attempt to decide later. Here it is 
necessary to emphasize that his retraction was merely 
verbal; he continued to retain the fundamental assump-. 

I Ibid., p. 34. 
•Ibid. 
•Ibid., p. 36. 
• Ibid., pp. 36, 37. Wicksteed's statement is rigorously identical with that 

in the text. He writes f(x) for price, where x is output, so total revenue is 
xf(x) and the increment of revenue from a small increase of output is 
J(x) + x · f'(x). Wicksteed's condition is that f'(x) be "insensible." 

I Reprinted in the Commonsense of Political Economy, op. cit., II, 814-18. 
• Cf. Pareto, infra. 'Cf. Edgeworth, infra. 1 Op. cit., I, 373 n. 
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tion, that the production function is homogeneous and · 
linear. Several grounds may be adduced for this asser­
tion.1 In the chapter on the Commonsense devoted to dis­
tribution theory, 2 Wicksteed elaborates the central doc­
trine that all factors of production can be substituted for 
one another: 

Within limits, the most apparently unlike of these factors 
of production can be substituted for each other at the mar­
gins, and so brought to a common measure of marginal 
serviceableness-in-production. Thus, though no amount 

.of intelligence or industry can make bricks without straw, 
yet intelligence may economize straw, and one man with 
more intelligence and less straw may produce as good bricks 
as another with more straw and less intelligence.' 

The doctrine is stated in all generality; even "managing 
ability may, at the margin, be a substitute for skill and 
intelligence in the hands, and vice versa." 4 From this 
substitutability "within limits" at the margin, it follows 
that all resources can be reduced to a common measure, 
that of performance. The solution of the distributive 
problem then follows easily. "We can now express the 
contributions made to the result by all the different fac­
tors in one and the same unit, and if we divide the pro­
ceeds by the sum of these units we shall determine the 
share to be claimed on account of each." 6 If the price of 
any factor does not equal its marginal product (in all 

1 Cf. Robbins, Introduction to the Commonsense, I, x-xi. Robbins also 
points out that Wicksteed used the explicit mathematical formula of the 
Co-ordination in his classes in 1905, after the criticisms had appeared (Com­
monsense, II, 849, 852). But this was one year before his first public retrac­
tion, so the point is inconclusive. And even the subsequent use of the. 
theorem in classes would not mean much; recall Mill's reason for retaining 
the wages-fund doctrine in the seventh edition of his Principles of Political 
Economy, after admitting the validity of Thornton's criticisms (Ashley 
ed., New York, 1929, p. xxxi). 

1 Bk.l, Chap. ix.. • Ibid., p. 363; but also pp. 361-73, passim. 
1 Commonsense, p. 361. I Ibid., p. 369. 
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employments), the quantity of that factor will be re· 
duced or increased until this equality is secured; what· 

· ever the entrepreneur's resources, "he must so balance 
their application that the marginal significance of a pound 
is identical whether expended in wages, rent, interest, or 
however else." 1 This very satisfactory explanation of 
the general marginal productivity theory does not de­
pend upon the assumption that the production function 
is homogeneous and linear, although it is open to another 
objection.2 Elsewhere in the Commonsense, however, the 
homogeneity and linearity of the production function is 
still retained, as 'win now be shown. . 

The strongest proof that Wicks teed retained his earlier 
views. despite verbal changes, is contained in his chapter 
on rent in the Commonsense.3 The entire argument of 
this chapter is based on the assumption that 

The scale of 

1260 quarts per 80 land-units under 60 hours' 
cultivation is the scale of 

630 quarts per 40 land-units under 30 hours' 
cultivation, . . . 4 

This is as explicit a statement that the production func­
t~on is linear and homogeneous as could well be de­
manded. There seems to be doubt that \Vicksteed re­
tained his original theory; the sole question is why he 
ever made even a verbal abandonment of the thesis of 
the Co-ordination. 

l]iJid., p. 371. 
• Cf., infra, pp. 386 f. 
• Bk. II, Chap. vi. 
• Ibid., p. SSS. Cf. "Scope and Method of Political Economy," reprinted 

in Commonsense, II, esp. p. 792: "But three pounds sterling applied to one 
acre is the same thing as a third of an acre coming under one pound's worth 
of culture, and five pounds per acre is a lifth of an acre per pound." 
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His abandonment of the general marginal productivity 
theory apparently was not due to the cogency of his 

·critics' views. A small part of the explanation may lie 
in the sheer weight of the prestige of Edgeworth and 
Pareto. However, the real answer, the writer submits, is 
the widespread confusion in Wicksteed's theory of the 
laws of return. The chapter in the Commonsense on in­
creasing and diminishing returns 1 is probably the least 
satisfactory section in that very able work. The funda-· 
mental weakness of his presentation, which is of crucial 
importance in the present connection, is his failure ever 
to subject the firm to analysis. He was therefore unable 
to develop fully the implicit assumptions on which his 
argument rests. ' 

Flux, Chapman, Edgeworth 

We may now tum to three English economists who 
directly or indirectly passed upon Wicksteed's theory in 
the period up to the World War. Flux reviewed the Co­
ordination for the Economic Journal soon after its pub­
lication; two years later Chapman offered the first simple 
diagrammatic exposition; and Edgeworth criticized both 
Wicksteed and Chapman. This presentation, it should 
be noted, will not be strictly ·chronological. 

A. W. Flux's review of the Co-ordination is in some 
respects a genuine improvement over Wicksteed's orig­
inal statement.2 Thus his proof, which was adopted 
above, that rent as a residual is equal to rent as a mar­
ginal product, is much more elegant than Wicksteed's 
development. Flux emphasizes, moreover, the fact that 
the linear and homogeneous production function can · 
easily be extended to an indefinite number of factors of 
production,_ to avoid the unreal two-factor analysis. This 

1 Bk. II, Chap. VI d., supra, Chap. III. •op. tiL 
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emphasis should not lead to the unfair infer~nce, how­
ever, that Wicksteed is not aware of this property. 
-Flux's reaction to the thesis of the Co-ordination is 

favorable but not enthusiastic. His chief objection is 
against the dismissal of the idea of rent as a residual: 

[Wicksteed is] . • . far from weakening the position of 
those who regard rent as a surplus .•.. To show that the 
payment for land may be expressed in the form of the 
marginal productivity of land does no.t destroy the value of 
the conception of it as a surplus. The essential feature which 
distinguishes the treatment of land and some other agents, 
and makes it useful to regard their earnings as a surplus, is 
that, even if the circumstances of society be such as to render 
their marginal usefulness very great indeed, either a con­
siderable' period must elapse before a changed supply of these 
agents modifies the excessive demands made on the existing 
supply, or else the supply is practically incapable of any 
change.1 

This objection does not require comment, since it con­
cedes Wicksteed's central thesis, the exhaustion of the 
product when the distributive shares are determined by 
the marginal productivity principle. Nevertheless, it 
may be asserted that even if one accepts the classical 
theory of rent, this theory loses _little, and gains much in 
accuracy and clarity, if stated in terms of the marginal 
productivity theory • .It may be noted that Flux in his 
later Economic Principles 2 is slightly more favorable to 
Wicks teed. 

1fbid., p. 312. Cited approvingly by Edgeworth, Collected Papers 
(London, 1925), III, 272; and Marshall, Principles {4th ed., London, 1905), 
~~~ . 

I London, 1904. In that work he says {p. 314), "A striking proposition is 
that expressed by Mr. Wicksteed in his discussion of the problem of dis­
tribution," and restates the Euler theorem. Flux also points out the fact 
that the theorem may hold in actual life for small though not for large values 
of the multiplier m (our~. supra, p. 325): "If m be not far from unity, this 
proposition may be true for kinds of production for which it is not true for 
all. values of m." .. · 
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Sidney J. Chapman plays a relatively unimportant 
part in the controversy over the use of Euler's theorem. 
Yet his article, "The Remuneration of Employers," 1 

deserves attention on three counts. He.presents a most 
elegant diagrammatic proof that the residual share is 
equal to the marginal product of the factor receiving the 
residual. He introduces explicitly, although he does not 
solve, the problem of external economies; and finally, his 
analysis is necessary to an understanding of Edgeworth's 
objections to the general marginal productivity theory. 

-The diagrammatic exposition follows the orthodox 
practice of assuming only two factors, in this case entre­
preneurs and laborers, each of which is homogeneous. 
The argument proves that entrepreneurs receive their 
marginal .product, but by a parallel argument it can 
easily be shown to be true of land. Let the marginal 
productivity of successive units of labor hired by one 
entrepreneur (of which there are Z, in the given economy) 
be represented by DD' in the following graph. 

y 

D' 

• ~--------------+~-----.L---------z 
FIGURE XI 

OX represents units of labor, OY the marginal product, 
as is customary. The total product of one entrep.reneur 

a &on.omu Jou.nw.l, XVI (1906), S23-28. 
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is OabD, as there is Oa labor per entrepreneur. The wage 
rate is then ab, the wage bill Oabc, and profits of the em­
ployer Dbc. The total product of the economy is Z 
X OabD. 

Add, now, a similar employer to the economy. Each 
employer will then manage Oh laborers, if labor remains 
constant in supply, ha laborers going from each employer 
to· the (Z + l)th entrepreneur. The new product per 
tract will be OheD, 1 of which Ohef is wages and Def 
profit. The total product of the economy will be 

(Z + l)(OheD) = Z X OheD + OheD 
= Z X OheD + Ohef .+ Def. 

It is necessary to show that Ohef = Z X hage. This 
equality implies only that the new wage bill and the 
profits are equal for all employers. For ha is the total 
number of laborers yielded up by each of the Z employers 
of land to the (Z + l)th employer, and therefore Z X ha 
is the amount of labor hired by the (Z + l)th employer.-_ 
By hypothesis this is equal to Oh. 2 Since all employers 
are equally productive, the marginal productivity of 
labor will be he for every employer. To continue: 

(Z + t)(OheD) = Z X OheD + Def + Ohef 
= Z X OheD + Def + Z X hage 
= Z X OheD + Def + Z X heba + Z 

X egb. 

I Assuming that the DD' curve (i.e., the productivity function) is not 
altered by ~!te.rearrangement- of resources, i.e., that the productivity func­
tion is homogeneous and linear, and that there are no external economies. 

• Algebraically, the proof is as follows: Z X Oa = k = total labor in 
economy, before the (Z + 1)th employer was added. (Z + 1) X Oh = k 
= same amount of labor, after the addition of an employer. Therefore, 
Z X Oa = (Z + 1) X Oh = Z X Oh + Oh. But since Oa = Oh + ha, 
therefore, Z X Oa = Z ·X Oh + Z X ha = Z X Oh + Oh, so Z X ha . . 
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But the product before adding the (Z. + l)th employer 
was 

Z X OabD = Z X OheD + Z X heba. 

Subtracting the old from the new product, we secure the 
additional product due to the (Z + l)th employer, which 
is Def + Z X egb. As Z becomes very great, however, 
ha, and with it Z X egb, approach zero, and can be neg­
lected. The residual Def is therefore identical with the 
marginal product Dej • 

. The curve DD' will remain unchanged only if the num: 
her of employers does not affect the marginal productiv.:. 
ity of labor in any given firm, i.e., if there are no external 
economies. If external economies arise, the case may be 
called increasing returns; the curve DD' will rise as new 
entrepreneurs are. added. This case is ''highly J?robable,'' 
for an increased number of entrepreneurs will permit 
11intenser specialism of businesses." 1 It is sufficient to 
quote Chapman's conclusion for the case of increasing 
returns: 

When the number of employers is large, and returns 
are "increasing" as above explained, profits ultimately equal 
the marginal worth of employers less the effect wrought by 
the marginal employer on the product of each firm multi­
plied by the number of firms. As the increasing returns 
would be slow in revealing themselves, profits and the mar­
ginal worth of employers would for an appreciable time be 
indistinguishable amounts.2 · · 

The case of decreasing returns, due to external disecon­
omies, would be represented by a shift downward of the 
DD' curve. In this latter case, profits will exceed the . 
marginal worth of employers.• The argument can readily 

1 "The Remuneration of Employers," op. cit., p. 524. 
I Ibid., p. 525. • . • Ibid., P· 526. ' 
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be extended from entrepreneurs to other factors of pro­
duction.' 

Since Chapman is the only economist included in this 
study who has explicitly introduced external economies 
and diseconomies into the analysis of the marginal pro­
ductivity theory, the problem may be disposed of at this 
point. Chapman states the production function asf(x,z), 
where x is the amount of labor and z the number of en­
trepreneurs.1 This approach implies that the number of 

l The argument of this paragraph may be stated more precisely in math­
ematical form. Chapman's notation (ibid., p. 526 n.) is slightly modified. 
Let 

Then 

s = laborers in one firm 
s = employers 

P .,. J(s,z) = product of one firm. , 

Since labor is held constant, zz = c = constant, 

and th " 

da = -·· 
Therefore, (d~ = aP(-!) + aP 

tiS}. as z as 

and <~~>. =P+·<m .. 
Substituting in (2) from (1.1), 

e~~>. =P+{:~< -n +:8 
p ... (tl[zPI) + "aP _ ~-

or da • as as 

(1) 

(1.1) ~ 

(2) 

(2.1) 

Since: is the wage rate, and s~~ the wage bill, the residual of the product 

is equal to the marginal product of the employer, (~:1) •' plus or minus 

the effect of the number of firms on the output of each firm times the num­

ber of firms, or ~- If there are no external economies -or diseconomies, 

aP =O. 
as 

• Since the •umber of firms is of only incidental importance in the theory 
of external economies, Pigou's notation (based on the size of the industry) 
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firms will be a function only of the number of entre­
preneurs, and that is not true. Since entrepreneurs can 
become laborers, the size of the firm (and hence the num­
ber of firms) will be established at the point where its 
average costs are minimized,1 given the demand condi­
tions, technology, and supply conditions of the factors of 
production. Once this equilibrium position is reached, 

then :~ = 0. The number of firms never enters ~xplicitly 
into the distribution problem, because it is not a variable 
in- the individual firms' production function. 2 Chapman 
introduces z because his production function is that of the 
industry as a whole. The production function of the in­
dustry, however, simply has no significance to individual 
entrepreneurs in a competitive industry; only in "wel­
fare" economics need such a function be posited. 

Edgeworth's role in the controversy is neither im­
portant nor praiseworthy. Some of his arguments are 
nothing more than ridicule; the remainder are based 
upon rather obvious misapprehensions. His more ve­
hement comment is well known: 

This [i.e., the linear and homogeneous production function] 
is certainly a remarkable discovery; for the relation between 
product and factors is to be considered to hold good irre­
spectively of the play of the market: "An analytical and 
synthetical law of composition and resolution of industrial 
factors and products which would hold equally in Robinson 

is preferable. Starting with total costs, rather than returns, he writes the 
{unction of the rth firm as f,(x,,y), where x, is the output of the firm, y the 
output of the industry. Cf. The Economies of Welfare (4th ed., London, 
1932), Pt. II, Chaps. ii, xi; Appendix III. 

1 The conditions under which the (long-run) average cost curve has one · 
minimum point are examined in the conclusion to this chapter. Cf. also 
A. C. Pigou, The Economics of Stationary States (London, 1935), Chap. xxiv. 

1 External economies are, of course, an implicit variable of the total cost 
function of the firm, acting on the prices and quantities of the productive 
services and the nature of the production function. . . . 
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Crusoe's island, in an American religious commune, in an 
Indian village ruled by custom, and in the competitive cen­
tres of the typical modern industries." There is a magnifi­
cence in this generalization which recalls the youth of 
philosophy. Justice is a perfect cube, said the ancient sage; 
and rational conduct is a homogeneous function, adds the 
modern savant.1 

This passage is highly misrepresentative of Wicksteed's 
position. Wicksteed does indeed talk of Crusoe's island 
and the like, but only in connection with physical returns, 
which is unduly eloquent but not absurd in his context. 
In ·the ·very paragraph from which Edgeworth quotes, 
Wicksteed says that in "practical form the law asserts 
thttt, in a freely competing community," no factor will 
itccept.less than its marginal product.1 Elsewhere Eqge­
worth surmises that the "preposterous" theory is due to 
the exigency of explaining ·away the profits of the en­
trepreneur. 8 

:In the course of his able paper on the laws of return 
(1911), Edgeworth offers a criticism of the assumption 
that the production function is homogeneous and linear: 

It may well be that, by comparing increments correspond­
ing to points on some line not passing through the origin, 
the surface may be shown to be convex in the neighborhood 
of (x1, y1), though by the test of the "secondary" sort it . 

1 Collected Papers, op. cit,, I, 31. This passage was first published in 1904 
·in the Quarterly Journal of Economics. 

• Co-ordination, p. 42. 
• "It was perhaps the exigency of the theory in question that profits equal 

zero in a competitive state which led a distinguished economist to maintain 
that the product was a homogeneous function of the factors of production, 
and has led other theorists to make by implication statements about the 
function which are only less preposterous because less distinct" (Collected 
Papers, II, 469 n.). It may also be noted that in an ambiguous passage 
Edgeworth seems to deny that the sum of the marginal products times the 
factors will exhaust the total produce (ibid., II, 305). The first passage 
first appeared in 1915 in the Economic Journal; the second passage appeared 
in 1889 in an address before the British Association. 
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appeared concave. Accordingly, I do not hold with the 
writers who attach a mighty importance to the question 
whether, if all the factors of production are increased in a 
certain proportion, say a : 1 (where a is greater than 1), the 
product is, or is not, increased in that proportion. The mat­
ter has little to do with that character of the function z with 
which the entrepreneur is, and the economist should be~ 
especially concerned, the fulfillment of the condition of a 
maximum.1 

This is a most ambiguous passage. If it is read literally 
. (the context suggests this), Edgeworth seems to be say~ 
ing that a linear, homogeneous production function vio.: 
lates the correct diminishing returns con<;:ept-and that 
is simply not true. 2 But it may also refer to the instability 
of competition under the condition of constant returns to 
scale of plant. 8 · 

Edgeworth's other participation in the controversy re­
lates to Chapman's restatement. 4 Edgeworth does not 
attack the general marginal productivity theory on its 
superficially vulnerable side, the presence of external 
economies or diseconomies. Such economies, he says, are 
"not negligible in general," but in ignorance of whether 
there are economies or diseconomies, one may postulate 
their absence or equality as "the most probable general 
statement"-a favorite use of his a priori or unverified 

, probabilities. 5 But instead of proceeding to acknowledge 
the theory as at least a first approximation, he introduces 
a totally irrelevant consideration. In Figure XI, wages 
are shown to rise by bg, and on this rise centers Edge- · 
worth's criticism: "The reasoning appears to presuppose 

I Ibid., I, 75-76. , 
1 The second partial derivatives of the production function, P - X• Yfl, 

where a+ fl = 1, for example, are obviously negative. 
1 Cf., infra, Conclusion. 
• Collutd Papers, II, 331-39 (Economic Journal, 1907). 
1 Ibid., II, 332, 333. 
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that not only the total number of workmen, buf also the 
total quantity of work done, is constant. But in general 
this is not to be supposed. The raised offer on one side of 
the market is apt to be attended with ~n increased offer 
on the other side." 1 Edgeworth then concedes that the 
theorem would be "accurately true" if instead of labor 
some fixed resource such as land were used. Yet he con­
tinues, "But what of it? Where is the consolation to the 
cottiers whose complaint is that their share of the product 
is so small, that 'this principle of remuneration is in itself 
an injustice.' " t 

The first criticism, that other factors will not remain 
fixed in quantity, is completely beside the point. \Ve 
may assume-and usually do--that other factors re­
main fixed, since the theorem relates to "normal," and 

· not to "secular," value. Nor does variation in the supply 
of the factors of production violate the marginal produc­
tivity theory, as Edgeworth is fully aware at other 
points.• The second criticism is absurd: since when are 
economic theories supposed to be unimpeachable from 
an ethical viewpoint? In Edgeworth's positive formula­
tion of the theory of distribution, we have seen, 4 he vir-

. tually accepts the marginal productivity theory. 

Alfred Marshall 

Before turning to the continental economists, we may 
consider Marshall's views. In the early Economics of 
Industry {1881), Marshall advanced the marginal pro­
ductivity theory in England for probably the first time 
since Longfield and Butt wrote. The doctrine is, of 

•Ibid., II, 337. 
I Ibid., II, 338. 
• Thus in his reply to Bohm-Bawerk, ibid., III, 61-<i2; also I, 35-36. · 
•Supra, Chap. V. 
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course, treated much more extensively in the Principles, 
so a few quotations will suffice to reveal his early position: 

Thus the Demand for the loan of capital obeys a law simi­
lar to that which holds for the sale of commodities. Just as 
there is a certain amount of a commodity which can find 
purchasers at any given price, and when the price rises the 
amount that can be sold diminishes, so it is with regard to 
the use of capital. In any given state of the arts of produc­
tion in a country, there is a certain amount of capital which 
it would be worth while for the various trades to employ in 
industry if they have to allow capital's share of the year's 

.Earnings-and-interest Fund to be 7 per cent. on the capi­
tal. • . . If they have to pay 6 per cent. for its use, it will 
be worth their while to employ a larger amount. . .. The 
current rate of interest measures the Final Utility to each 
borrower; that is, the advantage to him of that capital which 
he is only just induced to employ.1 

Thus the Earnings of Management of a manufacturer 
represent the value of the addition which his work makes to 

·the total produce of capital and industry: they correspond 
to the effective demand that there is for the aid of his labour 
in production, just as the wages of a hired labourer corre­
spond to the effective demand for his labour .... So it is 
with regard to skilled labour of any kind; every increase in 
the supply of it tends to diminish the Final value in use of 
the work it does, and therefore to lower its wages.1 

The difficulty in isolating the net product of a productive 
service, which, we shall see, plays a crucial role in the 
Principles, is already suggested, 1 and we are even re­
minded, in a footnote to a statement bordering on the 
marginal productivity theory of wages, that "a statement 
of this kind has been mistaken by some writers for a 

1 Economics oflrulru"y (2d ed., London, 1881), pp. 123-24. The first 
(1879) edition has not been available; the preface of the second and last 
edition does not suggest, however, that the relevant sections have been 
altered. 

• 
1 1bi4., pp. 1U-43. •Ibid., p. 133 •.. 
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theory of wages. But really it is only the Law:.:_•value 
tends to equal Expenses of production'-written in a 
new form." 1 . 

Passing now to the Principles, it may be observed at 
the outset that in. the eighth edition Marshall's position 
is at least as far from an open or complete acceptance of 
the marginal productivity theory as it had been thirty 
years before-although· the first (1890) edition contains 
the essence of the theory. The development of his 
thought 'on this subject is worth detailed consideration. 

The analysis of the demand for the factors of produc­
tion is brief in all editions of the Principles; in the first 
edition it occupies less than a dozen pages. The funda­
mental basis of his analysis, the law of substitution, re­
ceived a thoroughly Marshallian definition: 

It is to be taken for granted that as far as the knowledge 
and business enterprise of the producers reaches, they will 
in each case choose those factors of production which are 
best for their purpose. The sum of the supply prices of 
those factors which are used is, as a rule. less than the sum 
of the supply prices of any other set of factors which could 
be substituted for them.1 

Marshall never considers explicitly the scope of possible 
substitution between productive services, but the im­
pression is that the law is in practice widely applicable: 
.. • • • the undertaker is ceaselessly striving so to modify 
his arrangements as to obtain greater results with a 
given expenditure or equal results with a less expendi­
ture." 1 

From the doctrine of substitution Marshall moves di­
rectly to the demand for the productive factors: 

I Ibid., p. 133 D. 

•PrifiCiples of F..amomiu (1st ed., London. 1890), p. 401; also pp. 517, 
543 ff. • Ibid., p. 517. . 



EULER'S THEOREM 347 

The efficiency of each factor at the outer limit of its use Cor 
each several purpose, or in other words its marginal efficiency 
in production, will be directly proportionate to the price 
which has to be paid for it ..•• 

' • • • the wages of skilled and unskilled labour will bear to 
one another the same ratio that their efficiencies do at the 
margin of indifference.1 

'Although Marshall thus states the proportionality of 
marginal productivities to prices of productive services, 
he hesitates at the final tenet of the theory, that the dis-. 
trj.butive share of a service is equal to or determined by its 
marginal product. His reluctance seems in part due to an 
unwillingness to ascribe much importance to the demand 
factor. 

When we inquire what it is that determines the marginal 
efficiency of a factor of production. whether it be any kind 
of labour or material capital, we find that the solution re­

.quires a knowledge of the available supply of that factor, 
and, going a step further, of the causes that determine that 
supply. The nominal value. of everything, whether it be a 
particular kind of labour or capital or anything else, rests, 
like the keystone of an arch, balanced in equilibrium be­
tween. the contending pressures of its two opposing sides. 
The forces of demand press on the one side, those of supply 
on the other; and the older eronomists seem to have been 
rightly guided by their intuitions when they silently de­
termined that the forces of supply were those the study of 
which was the more urgent and involved the greater diffi· 
culty.1 · 

This argument is of course unconvincing; the marginal 
productivity theory does not explain everything, and 

• Ibid., pp. 544--45; also pp. 556-58. 
1 Ibid., pp. 546-47. G. F. Shove, in reviewing J. R. Hicks' The Tlseor:~ of 

Wages, op. cit., argues that Marshall applies the marginal productivity 
theory only to the amount of labor employed, not to the amount available 
(d. Eamomic Jourrud, XLUI [1933), 462--63). I have not been able to find 
clear evidence to support such an interpretation. 
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that everyone admits. It is, however, the fundamental 
element in the explanation of distribution in a stationary 
economy (i.e., in Marshall's case of "long-run normal" 
value); it is misleading to say "It contains a part, but 
only a small part, of the Law of Wages." 1 

The fundamental reason Marshall rejects an outright 
marginal productivity theory seems to be the difficulty of 
measuring the marginal productivity of a productive 
service. 

The earnings of many different kinds of industry, one of which 
is almost always that of Superintendence and Management, 
enter into the expenses of production, and therefore into 
the price, of almost everything that is· sold; and in order to 
deduce the earnings of one of these kinds of labour from the 
price of the product, we must find out not only the interest 
on the capital employed but also the earnings of the other 
kinds of industry, and deduct them all from the value of the 
produce raised. We cannot therefore speak with perfect 
accuracy of the Discounted value of the work of labour; but 
we may still speak of the Net product of labour. The Net 
product of a machine is the value of the work that it does, 
after deductions have been made for expenses of working it, 
among which are here included the Earnings of Manage­
ment .... It is true that this statement is not, as some 
have thought, an independent theory of wages, but only a 
particular .way of wording the familiar doctrine that the 
value of everything tends to be equal to its expenses of pro­
duction.2 

In the special case 3 (e.g., the now-famous marginal shep­
herd) where no additional cooperating productive services 
are needed when the amount of labor is increased by one 

1 Principles of Economics (1st ed.), p. 546 margin. Marshall's emphasis 
on supply is doubtless attributable to his unwillingness to accept the ab­
stractions of the stationary economy. 

I Ibid., pp. 547-48. 
• Marshall is not clear on the scope of this case; he says, "It cannot be 

applied practically to all cases" (ibid., p. 548). 
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unit (i.e., where the variability of production coefficients 
is obvious), we may say that the wage of the labOrer 
equals his marginal productivity. Marshall concludes, 
somewhat inconsistently: "And though the form may be 
different, the substance of the problem is the same in 
every other industry: the wages of every class of labour 
tends to be equal to the produce due to the additional 
labour of the marginal labourer of that class." 1 

We may note finally Mathematical Note XXV, which 
contains the essence of Note XIV of the second and later 
editions.1 Let H represent total satisfaction and V total 
cost (in terms of effort). Vis a function of a, a', a", · .· ·, 
"the several amounts of different kinds of labour," and 
His a function of b, b', b", · · ·, "the several amounts of 
accommodation of different kinds which [the product] 
would afford." The condition. of maximum satisfaction is 

dV dH db dH db' 
da = db • da = db' . da = ... 
dV dH db dH db' 
da' = db • da' = db' . da' = ... 

Since these equations are stated in terms of utility and 
disutility, they are properly applicable only to the indi­
vidual, although Marshall does not explicitly make this 
restriction. They express the theorem that the marginal 

( til. ) od dH db . f od ·. f • 1 u 1ty pr uct db • da o a pr uctive actor a 1s equa 

to its marginal cost. 
In the second edition of the Principles (1891), the 

treatment is virtually identical. A footnote is added to 
restrict the scope of the "marginal shepherd" analysis:· 

I /bid., p. 549; also pp. 563, SM. 
1 /bid., p. 749. The derivatives in the following equations are partial 

and not total, of course. 
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This method of estimating the Net produce or" a man's 
labour is not easily applicable to industries in which a great 
deal of capital and effort has to be invested in gradually 
building up a trade connection, and especially if they are 
such as obey the Law of Increasing Return. It is hardly 
worth while to study these difficulties in detail here, for they 
are technical and intricate.-1 

The other change is the addition to Mathematical Note 
XIV of an approving reference to Edgeworth's statement 
of the marginal productivity theory.' 

In the third edition (1895), however, chang~s of con­
siderable il)terest occur. The discussion of the demand 
for productive factors is expanded and rewritten. 3 The 
doctrine of net product is stated with slightly less reserve: 
The entrepreneur "estimates as best he can how much 
net addition to the value of his total product will be 
caused by a certain extra use of any one agent ... and 
he endeavors to employ each to that margin at which its 
net product' would no longer exceed the price he would 
have to pay for it." ' Marshall adds a new section con- _ 
tain.ing a. similar theory of the demand for capital.li A 
new footnote (that typical Marshallian vehicle for qual­
ifications), however, raises difficulties in measuring the 
net product of a productive service even when the firm 
is not subject to increasing returns: 

Further the net product of the shepherd in the exceptional 
case which we have chosen, plays no greater part in govern­
ing the wages of shepherds, than does that of any of the 
last (marginal} shepherds on farms where they cannot be 
1 Ibid. (2d ed., London, 1891), p. 567 n. 
• Ibid., p. 757; d., supra, pp. 131 fl. 
• Ibid. (3d ed., London, 1895), pp. 576 fl. 
• Ibid., p. 581. Two consecutive sentences are run together in the quota­

tion. 
I Ibid., pp. 585 fl. But it is added (p. 585) that such remarks "cannot be 

made into a theory of interest, any more than into a theory of wages, with­
out reasoning in a circle." 
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profitably employed without considerable extra outlay in 
other directions, as for land, buildings, implements, labour 
of management, etc. Thus the net product of such shep­
herds cannot be ascertained simply; but it is a case of 
derived demand (see Bk. V, Chap. VI), and requires us to 
take account of the prices which have to be paid for the aid 
of all these oth~r. agents of production.1 

The reference to the chapter tm derived demand is mis­
leading: the assumption of fixed coefficients of produc­
tion there made estops, not assist~, the solution of the 
problem discussed in this note. . 

-Mathematical Note XIV reaches. virtually its defini­
tive form in the third edition. 2 The equations (stated 
above) are given a much broader interpretation: "the 
(marginal) demand for carpenters' labour is the (mar­
ginal) efficiency of carpenters' labour in increasing the 
supply of any product, multiplied by the (marginal) de- · 
mand price for that product." 3 This is equivalent to 'the 
statement, says Marshall, that wages equal the value of 
the net product. "This proposition is very important 
and contains within itself the kernel of the demand side 
of the theory of Distribution." ' 

The note is generalized to include other productive 
services. Let x1, X2, • • • be different classes of labor, 
:Y1t :Y2, • • ·various raw materials (including land}, s the 
capital, and u the "labour, worry, anxiety, wear and tear" 
of the entrepreneur. If V be outlay (in money} and H 
receipts, then 

l Ibid., p. 583, n. 2. 
1 Ibid., pp. 798-805. In a letter to Prof. Colson (circa 1907), Marshall 

said that Mathematical Notes XIV to XXI had been formulated about 
1870-even before the appearance of Jevons' ·Theory. Cf. A. Marshall, 
"The Mathematician, as Seen by Himself," Econometrica, I (1933), 221-22. 

1 Principles (3d ed.), p. 800. It is obvious that this formulation includes 
also the case of imperfect competition, but that extension is not relevant 
to the present discussion. 

'Ibid. 
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dV dH db dH db' 
dx, = db • dx, = db' · dx1 = · · · 
............................. 
dV dH db dH db' 
dy, = db . dy, = db' • dy, = ••• 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
dV dH db dH db' 
ds = db · ds = db' • ds = • • • 
dV dH db dH db' 
du = db • du = db' • du =:= • • • 

"That is to say, the marginal outlay which the builder 
is willing to make for an additional small supply, ax., of 

the first class of labour, viz. ddV ax .. is equal to x, 
dH db ., 
db . dx. ax.;. . . l 

A final change in the Principles is of great interest in 
the present connection. Wicksteed's Co-ordination had 
appeared ~year before the third edition of the Principles, 
and Marshall refers to Wicksteed's argument several 
times. 21 Two comments on the Co-ordination are relevant. 
First, Marshall approves of Flux's argument that the 
fixity of supply of land, not the residual character of its 
return, is the important feature. 1 The second reference is 
in connection with the national dividend. In previous 
editions Marshall said that all distributive shares come 
from (and exhaust) the national dividend. • Now he con­
tinues: 

Further it [the product] is distributed among them [the 
distributive shares], speaking generally, in proportion to the 

1 Ibid., p. 801. Substantially the same point is made in the text 
(p. 463 n.). 

1 Marshall combats the notion that rent can be negative (ibid., p. 241, 
n. 2}, but this curiosum may be passed over here. 

1 Ibid., p. 604 n. •Ibid. (1st ed.), p. 561. 



EULER'S THEOREM 3S3 

need which people have for their services-i.e., not the total 
need, but the marginal need. By this is meant the need at 
that point, at which people are indifferent whether they 
purchase a little more of the services (or the fruits of the 
services) of one agent, or devote their further resources to 
purchasing the services (or the fruits of the services) of other 
agents. 
While the national dividend is thus completely absorbed in 
remunerating the owner of each agent of production at its 
marginal rate .... ' · 

In the course of this discussion, page 46 of the Co-ordina­
tion is referred to, where Wicksteed says: 

As soon as we quite clearly understand that, under condi­
tions usually regarded as normal, the marginal distribution 
exhausts the product, and that where every factor has taken 
a share regulated by its marginal efficiency, there is nothing 
left-then, but not until then, shall we be in a position to 
attempt a scientific analysis of the ways in which the share 
of any one factor may be maximized. 

The later editions add little of interest on the problem. 
In the fourth (1905) and subsequent editions the last­
quoted reference to Wicksteed is suppressed, but the 
theory of exhaustion of product by marginal imputation 
remains.' In the fifth edition virtually all limitations on 
the applicability of the doctrine are withdrawn. 

The supposition that an additional worker can be taken on 
without a corresponding increase in the supply of capital for 
plant, raw material, etc., does not alter the substance of the 
problem of marginal products; but merely simplifies its 
form a little. In this exceptional case, we have not to dwell 
upon the need for appropriate adjustment of various agents 
of production, each being used up to the point at which any 

I Ibid. (3d ed.), p. 605 and note. The last quoted lines are suppressed in 
later editions. 

• Ibid. (4th ed., op .. cu.), p. 609. 
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additional use of it would be less efficient in proportion to 
its cost than the additional use of some other agent. • 

This would seem to be an outright capitulation to the 
marginal productivity theory, but in the text Marshall 
still denies the "claim that it contains a theory of 
wages.'' 1 We may disregard subsequent minor changes 
and pass directly to an analysis of Marshall's final posi­
tion.• 

His reluctance tO accept unequivocally the marginal 
· productivity theory is clearly the problem calling for 

explanation. His desire to emphasize supply considera­
tions (which manifests itself to a decreasing extent in 
successive editions) is analytically irrelevant to this 
problem, although it doubtless played an important part 
in his presentation. 

Two possible objections to the margillal producti,ity 
analysis are related to Marshall's persistent use of the 
concept of net product.4 The first is that the product of 
an added unit of one resource (e.g., shepherds) is due in 
part to the more intensive utilization of the other types 
of resources (e.g., land and capital). This erroneous '\'iew 
has been held by some economists,5 but .1\larshall ex­
plicitly refutes it. 

• Ibitl. (5th ed.. London. 1907), p. 517 o. The important last sentence 
is suppressed in later editions. 

I Ibid., p. 519. • 
• Henceforth all references are to the eighth edition (London. 1920), 

unless otherwise noted. V . 
• E.f., ''The doctrine that the earnings of a WO£ker tend to be equal to 

the net product of his work. has by itself no real meaning; since in order- to 
estUnate net product, we ha"re to take for granted all the upenses of produc­
tion of the commodity on which he WO£ks, other- than his own wages" 
(PriJICipks, p. 518). This statement turns on the distinction between short 
and long run. Marshall seems to consider- the long run to be measured in 
generations. His viewpoint, in other- words, is that of the historian. 

a For example, H. Mayer-, "Zurechnung," HarulvJiirlet'bd tl6 SllJ4lswis­
urudafl- (4th ed., 1928), VIII, 1206-l&. 
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He [Hobson] argues that if the marginal application of any 
agent of production be curtailed, that will so disorganize 
production that every other agent will be working to less 
effect than before; and that therefore the total resulting loss 
will include not only the true marginal'product of that 
agent, but also a part of the products due to the other 
agents: but he appears to have overlooked the following 
points:-(1) There are forces constantly at work tending so 
to readjust the distribution of resources between their· 
different uses, that any maladjustment will be arrested be­
fore it has gone far: and the argument does not profess to 
apply to exceptional cases of violent maladjustment (2} when 
the adjustment is such as to give the best results, a slight 
change in the proportions in which they are applied dimin­
ishes the efficiency of that adjustment by a quantity which 
is very small relatively to that change-in technical lan­
guage it is of "the second order of smalls"-; and it may 
therefore be neglected relatively to that change. (In pure 
mathematical phrase, efficiency being regarded as a func­
tion of the proportions of the agents; when the efficiency is 
at its maximum, its differential coefficient with regard to 
any one of these proportions is zero.) A grave error would 
therefore have been involved, if any allowance had been 
made for those elements which Mr. Hobson asserts to have 
been overlooked. (3) In economics, as in physics, changes 
are generally continuous. • • .1 

The second point is of course the conclusive one: the 
change of productivity of the non-variable resources in­
volves only higher order differentials, and must be neg­
lec'ted . 
. The only other main possible difficulty in measuring a 
marginal product arises out of failure of the law of sub­
stitution. Otherwise there would be no point in selecting 
the hypothetical shepherd, who "would not require any 
further expenditure on plant or stock" and who "would 
save the farmer himself just as much trouble in some 

1 Prirteiplu, -p. 409 n. Th.is note was first introduced in the fifth edition. 
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ways as he gives in others." 1 It was doubtless this im­
plicit limitation of the operation of the law of substitu­
tion, which was inconsistent with his explicit analysis, 
that contributed most to Marshall's statement.1 

The writer would suggest, however, that in general 
Marshall's net and marginal products are identical, and 
that his distribution theory is, in spite of contrary ad­
monitions, a marginal productivity theory. Since he does 
not consider explicitly the possibility of fixed coefficients 
(at this stage in his argument), 8 the following quotation 
(which is objectionable only in containing a redundancy) 
should be interpreted as an outright acceptance of the 
marginal productivity theory: "In each case the income 

, tends to equal the value of the marginal net product." 4 

Furthermore, Marshall accepts the exhaustion-of-product 
argument of Wicksteed, although in the fifth and later 
editions he ignores its author, and never passes judgment 
on the use of Euler's theorem. 

Barone; M ontemartini 

Although it should now be clear that English-speaking 
economists did not completely ignore Wicksteed's the­
ory, nevertheless it is true that the chief attention to the 
general marginal productivity theory came from the con­
.tinental economists, in particular Barone, Pareto, Wal-

l Ibid., pp. 515-16. 
I The present interpretation therefore agrees with that of J. R. Hicks, 

in "Marginal Productivity and the Principle of Variation," Economica, XII 
(1932), 86-88; and D. H. Robertson, _in Economic Fragments (London, 
1931), pp. 47-48. -

• Discontinuities, indeed, are mentioned only to be dismissed as unim­
portant, in the earlier editions, e.g., Principles (5th ed.), p. 406 n. 

• Ibid. (8th ed.), p. 535. It may be convenient to refer to the more im­
portant passages on the marginal productivity theory: ibid., pp. 341, 
355 ff., 404--6, 410-11, 447-49, 514 ff., 532, 534-36, 538, 544, 598-600, 601, 
667, and Mathematical Notes XIV, XIV his, and XVI. 
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ras, and \Vicksell. It is to this group of writers that we 
now turn. 

Barone's earliest publication on the marginal produc­
tivity theory is ills review (in 1895) of \Vicksell's Ober 
Wert, KapitaJ und Rente.1 This early publication is no­
table only for the introduction of numerio per anticipare, 
or capital of anticipation, into the production function.2 

Capital of anticipation is equivalent to circulating capital 
-it is required to make advances to laborers, to purchase 
raw materials, etc., at the beginning of the period of pro­
duction. The following quotation indicates that Barone 
recognizes the marginal productivity theory more clearly 
than had \Vicksell, on whom his treatment is based: 
.. • . • the condition of minimum costs for every unit 
of product requires that every factor be employed up to 
that point beyond which another increment of the factor 
yields an increment of product no longer sufficient to 
remunerate the increment of the factor." 1 Barone's 
famous work, .. Studi sulla Distribuzione," 4 deserves 
much more detailed attention. A few words may be said 
in advanc(.! concerning these articles. The central doc­
trine, the general marginal productivity theory, was 
arrived at by 1894,5 presumably before Barone was 
aware of \Vicksteed's work. The series of articles did not 
appear until 1896, and then publication was suspended 
after the second instalment because Pareto, in a personal 

1 "Sopra un Ubro def \V&eksell," GionuJk degU Eamomisti, XI {1895), 
524-39, reprinted in Le Opere eumomiche {Bologna, 1936), I, 117-43. 

• Ibid., pp. 535 ff. (Opere, I, 136 ff.). 
1 Ibid., p. 536 (Opere, I, 138-39). 
• GWmale degli Eamomuti, XII (1896), 107-55, 235-52, reprinted in Le 

Opere eumomiclte, I, 147-228. The second instalment in the series. which 
deals Yoith capital theory, does not concern us here. 

1 Letter to Walras, Sept. 20, 1894. Barone's ideas were not yet fully 
developed, however; he offered the absurd objection that a linear and 
homogeneous production function did not fulfill the law of decreasing mar­
ginal productivity foe each factor. 
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letter, convinced Barone that he had committed errors 
which vitiated his analysis.1 The precise nature of these 
"errors" is unknown, but it is safe to assume that they 
were identical with those of Wicksteed and Walras, 
whom Pareto did criticize publicly.2 · 

Barone's general assumptions may be sketched briefly. 
His analysis deals only with stationary equilibrium, i.e., 
the quantity of resources is assumed to be fixed. 1 Ma­
terial wealth is classified in to three categories: land; 
technical or productive capital (Capitali tecnici); and 
consumption goods (Beni di consumo). All these are 
quoted in terms "·of numerio, equivalent to Walras' 
numeraire. In addition, circulating capital or capital of 
anticipation is required by the entrepreneur to meet 
advances to the factors during the period of production. 
This capital of anticipation is also quoted in numerio, 
and the interest rate is the price of a unit of numerio per 
unit of time. Perfect competition is assumed throughout 
the essays. 

Production is introduced into the general equilibrium· 
theory in a short but comprehensive analysis.' We may 
omit this analysis and pass on directly to the theory of 
distribution. The fundamental basis is the law of dimin­
ishing physical productivity, i.e., the incremental return 
to the nth factor will, after a certain possible region of 
increasing returns, decline as additional increments of 
the nth factor are added to the other (n- 1) factors 
which are held constant.5 

If time is abstracted, the solution of the distribution 
problem is as "simple as it is elegant." • The entre-

1 Cf. Schultz, op. cit., pp. 508 n., 547. 
I Cf. Pareto, infra. 
• "Studi sulla Distribuzione," op. cit., pp. 115-16 (Opere, I, 158-59). 
'Ibid., pp. 121-26 (Opere, I, 167-77). 
I Ibid., pp. 127-29 (Opere, I, 171 ff.). · • Ibid., p. 131 (Opere, I, 177). 
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preneur will minimize costs or maximize returns if each 
factor is used up to the point where the increment of cost 
of the factor equals the increment of return to the en­
trepreneur .. 

The theory may readily be generalized to include the 
time consumed in the production process. The amount of 
circulating capital must equal some fraction of the total 
advances to the factors in every period of production, 
following the concept of "staggered" production popular­
ized by Bohm-Bawerk.1 Thus if total salary payments 
during a period of production are K. the average ad-

vances will be some fraction,!, of K, and similarly for the 
. . E 

other factors. Since the period of production is tech­
nically variable and circulating capital also has a cost, 
the interest rate, the entrepreneur must maximize his 
return subject also to the condition that the increment 
added to_ the length of the production period yields a 
product just equal to the cost of that extension. The 
incremental cost o_f the extension is of course the interest 
charge on the additional capital required by the exten­
sion.1 The general equilibrium condition is now that "for 
every entrepreneur the remuneration in numerio of each 
factor (labor, land, technical capital) be equal to the 
marginal productivity in numerio of the factor, dimin­
ished by the interest on the corresponding portion of the 
capital of anti~ipation." 1 

The profits of the entrepreneur remain to be explained. 4 

The argument, which receives a rather detailed graphic 
statement, need only be summarized. Postulating per­
fect competition and full divisibility of the entrepreneur's 

1 Ibid., pp. 133-36 (Opere, I, 180 ff.). 
1 Ibid., pp. 137-39 (Opere, I, 185 ff.). 
1 Ibid., p. 142 (Opere, I, 190). 
1 lbid., pp. 143-46 {Opere, I, 191-94). 
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time, entrepreneur ability will then be rewarded exactly 
like any other kind of labor.1 Edgeworth's fundamental 
criticism of Barone's theory centers about this assump­
tion that entrepreneurial ability is divisible, it will be 
recalled.1 

We may now pass on immediately to the final theorem, 
that "after having remunerated all the factors according 
to their marginal productivities, there remains no resid­
ual to be distributed." 1 The proof is necessarily mathe­
matical, and we may restate the previous argument in 
presenting it.4 .If P is product, and A,B,C, ···the 
various factors of production, including entrepreneur­
ship, all expressed in physical units, then the production 
function may be written 

P = ~(A,B,C, · · · ). (1) 

If the unit prices of A,B,C, · · · are p .. , pb, Pc, • • • , r is 
the unit price of P, tis the length of the period of pro-

duction, and! is the average fraction of the period or 
E 

production fot which the capital of anticipation is in­
vested, then we may write this last quantity as 

F = ~(Ap .. + Bp. + Cpc + · · ·)t. (2) 

The condition of minimum cost may be represented by 
the following equations, equal in number to the factors 
of production (including time): 

• And indeed the entrepreneurial role is characterized as "the work of 
directing and coordinating production" (ibid., p. 142 [Opere, I, 189]}. 

• Supra, Chap. v. · 
• "Studi sulla Distribuaione," op. cit., p. 146 (Opere, I, 196); italicized by 

Barone. 
• Cf. ibid., pp. 151 fl. (Opere, I, 221 fl.). Barone's notation is here simpli-

fied slightly. · 
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ac~» ( zt) 
r aA = Pa 1 + "E ' 

ac~» ( zt) 
r aB = Pb 1 + "E • 

(3) 

ac~» Fz 
r- = -· at t 

The total cost of production is then • 

rP = APa + i3pb + Cpc + · · · + Fz, (4) 

where z is the rate of interest. Finally, if we substitute 
for the p's from system (3) into equation (4), we secure 
the fundamental equation 

P = A a<~» (1 + ~)-l + Ba<~» (1 + ~)-l + ... + ac~» . t. (5) 
aA E aB E at 

Barone's final result thus differs from. Wicksell's dis­
counted marginal productivity theory in three respects: 
it is a trifle more explicit; the analysis is extended to an 
indefinite number of factors of production; and, most 
important, it is not based on Euler's theorem. 

The preceding theory was dropped at the behest of 
Pareto, as has already been mentioned. Yet even before 
the series had appeared (1896), Barone had written an 
adverse review of \Vicksteed's Co-ordination and sub­
mitted it to the Economic Journal. Edgeworth praised 
the review but refused to publish it. 1 The rejected review 
was sent to \Valras, from whom it received a more hos­
pitable reception. He adopted the argument for the 
second half of Appendix III, "Note on the Refutation of 
the English Theory of Rent by M. Wicksteed," of the , 

1 Letter froin Barone to Walras, Oct~ 26, 1895. 
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third edition of his Elements d' economie politique pure. 
Unfortunately Barone's argument is not clearly sepa­
rated from \Valras', so the two will be treated together.1 

Barone's major criticism, adopted from Pareto, seems 
to be that Wicksteed does not introduce the scale of 
plant into the production function.1 ·But certainly in 
Barone's articles in the Giornale, in the following year, 
there is no consideration of the scale of plant. 

It must be noted, finally, that in later writings Barone 
withdrew his general solution of the distribution problem, 
due to Pareto's objections. 3 Barone used, indeed, one of 
Pareto's examples: ."The amount of a certain mineral 
ore; for instance, which is required in the production of a 
kilogram of metal" is definitely fixed. 4 The Bohm­
Bawerk-Wicksell theory of capital and interest is also 
rejected in favor of a marginal· productivity analysis 
containing no period of production. 

Montemartini deserves passing attention chiefly as the 
author of an early general exposition of the marginal pro­
ductivity theory.5 His presentation is simple and lucid,· 
and it is still a useful introduction to price theory. The 
work is essentially unoriginal, however; Barone and 
Pareto in particular are closely followed. l\Iontemartini 
p~oposes the marginal productivity theory with all pos­
sible generality,6 but there is a fatal ambiguity on the 

• Cf. Walras, infra. • 
a Cf. Walras, Eliments (3d ed., Lausanne, 1896), p. 490. 
•Grr~ndzUge dn Theorelischen Nationalokonomie (Berlin, 1927), p. 22; 

also p. 16. Cf. "The Ministry of Production in the Collectivist State," 
reprinted in Collectivist Economic Planning, ed. F. A. Hayek (London, 
1935), p. 251. 

• Grr~ndziige, p. 22 (Opere, II, 18, 25). 
i Giovanni Montemartini, La Teorica delle Produttivitii Margina.li (Pavia, 

1899). A summary appeared as "Dber die Theorie der Grenzproduktivitat," 
Zeitschrift fiir Volkswirlschaft, Sozialpolitik, xnd Venoallung, VIII (1899), 
467-503. • 

• Cf. Theorems XII to XVI in particular, La Teorica, pp. 75-79. 
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crucial point of variability of production coefficients, 
i.e., the principle of substitution. His theorem VI reads: 
"The factor which exists in smaller quantity than any 
other, is the one which determines the quantities of the 
other factors which combine with it, and consequently 
the quantity of product." 1 This "law of definite pro­
portions" is presumably derived from Pareto, who is 
cited. 2 Yet Montemartini does not see the point of 
Pareto's argument, for he continues to speak of marginal 
productivity, even in the frequent case where "certain 
factors can not be substituted for others." 3 His con­
fused reconciliation of these two theories may best be 
relegated to a footnote. 4 

I Ibid., p. 45. 
I Ibid., p. 48. 
• Ibid., p. 47; alsop. 39. 
• The relevant passage deserves full quotation. "Also in this case [of 

fixed production coefficients), the entrepreneur will continue to allocate 
(spendere e dividere) his money among the various factors according to their 
productivities. Let us suppose that in order to produce grain, one unit of 
the factor land (100 square meters) is combined with 10 units of labor. 
Here it will clearly be impossible to substitute an additional quantity of 
labor for the land. We also assume that such a combination of 100 square 
meters of land and 10 days of labor yields 100 units of product which can 
be sold for 100 lire. Let this also be the point of equilibrium of the produc­
tive process, so the entrepreneur makes neither gain nor loss. If now the 
entrepreneur wishes to abandon -fi of the land, or 10 square meters, he must 
simultaneously abandon a day of labor, because we suppose that the phys­
ical marginal productivities of the two factors are equal. But the prices are 
equal for factors which have equal productivities-so -fi of the land is paid 
the same as one day of labor. If it is assumed that the productivity of a 
tenth day is s: then we must give 50 lire to workers and 50 lire to landlords" 
(ibid., pp. 79-80). 

This is of course question-begging throughout. There is no question 
regarding the possibility or necessity of substituting labor for all the land. 
It is impossible, moreover, to ascribe a separate marginal productivity to 
either land or labor under Montemartini's assumptions. Their equality in . 
the present case seems to be a case of halving the total product. Finally, the 
productivity of 5 for labor must be an average, not a marginal product; 
there is no scope for diminishing physical returns. 
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Pareto 
Pareto's role in the controversy over the Euler theorem 

is important but, as in the case of Edgeworth, not always 
impressive. Pareto's first criticism is well known . 

. Some authors assume that if all the factors of production 
are doubled, the product will also double. This may be 
approximately true in certain cases, but not rigorously or in 
general. Some expenses vary with the size of the enterprise. 
It is certain that if one could suppose a second enterprise in 
conditions exactly the same as those of the first, one might 
double all the factors and the product. But this assumption 
is not, in general admissible. If, for example, one were to 
engage in the transportation business in Paris, it would be 
necessary to assume another business and another Paris. 
But since this other Paris does not exist, it is necessary to 
consider two enterprises in the same Paris, and then one can. 
no longer assume that if the factors of production are dou­
bled, the product will also double. 1 

This argument is ·of course utterly unconvincing. A 
doubling of the transportation facilities of Paris would 
double the physical product, in this case the traffic ca- · 
pacity. The value product would indeed fail to double, 
but this is true only because Pareto has selected a monop­
oly. If he had selected a fully competitive industry, his 
argument would have been self-contradictory. 

The second argument leveled against the use of Euler's 
theorem is intellectually quite respectable, b!lt of ques­
tionab.le importante. It is, in essence, that there is not 
full substitutionality between factors of production; 
some factors have a unique functional relationship to 
output or to certain ·other factors, regardless of the 
amount of the remaining factors. Some coefficients of 
production are variable; others are fixed. As an illustra­
tion of the latter category, the relation of iron ore to pig 

I Cours d'economie politique, II (Paris, 1897), § 714. 
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iron is fixed at any given stage of technology. In addition 
to all such industries concerned with minerals and chem­
icals, 

. . . there are other [cases] where one cannot compensate for 
the increase of one of the capital goods by the diminution of 
others. For example, in order to produce a given amount of 
silks, one requires an area of land to erect a factory, but after-

. wards, even if one doubles this area, without increasing the 
other capital goods, the product will not be increased at all. 1 

This is fundamentally the same argument that is raised 
many times in a short review by Pareto of A. Aupetit's 
Essai sur la theorie generate de la monnaie, 2 where Walras' 
marginal productivity theory has been followed: "Thus, 
in a chocolate factory, you may increase as much as you 
wish the labor, the area occupied by the factory, the 
machines, and yet if you do not increase the quantity of 
cacao, you will not appreciably increase the chocolate." 3 

For a "large number" of factories an increase in the area 
of land occupied by the factory will not "increase the 
product at all." Similarly, only one driver can be used 
with one truck. 4 

Pareto adds nothing new in his other writings on the 
marginal productivity theory. The argument continues 
to be that the individual factors of production cannot be 
treated as independent of each other. Thus, in L' economie 
pure (1901), Pareto says: 

The theory which claims to determine [the coefficients of 
fabrication] by consideration of marginal productivities is 

1 Ibid., § 717. Cf. J. R. Hick:;, "Marginal Productivity and the Principle 
of Variation," op. cit., p. 86 n.: "this is merely silly." 

1 Paris, 1901. Pareto's review appeared in the Revue d'Economie Politique, 
. XVI (1902), 9Q-93. Aupetit's treatment is virtually the same as that of 
\\'alras, but it is much more elegant, as is indeed Aupetit's entire treatment 
of the general equilibrium theory. Cf. Aupetit, op. cit., pp. 52-74. W. Za­
wadski, Lu J.Iathematiques appliquees d l' economie politique (Paris, 1914), 
pp. 226-27, repeats Pareto's criticism of Aupetit. · 

'Revue, p. 92. . 'Ibid. 
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false. In these theories quantities are treated as ind~pendent 
variables, which are not independent, and the equations 
which are written in order to determine the minimum costs 
are not admissible. Such are equations (3) of Walras' 
Elements d'economie politique pure, 4th ed. (1900), p. 375.1 

Finally, in Pareto's essay, "Applications of Mathematics 
to Political Economy," in the German edition of the 
Encyclopedia of the Mathematical Sciences, this criticism 
is repeated in virtually the same words. 2 

Pareto's criticism of the general marginal productivity 
theory reduces to this: certain specific factors of produc­
tion may be functionally related either to each other (the 
case of truck and driver) or to the produce (e.g., cocao and 
chocolate, iron ore and iron, gold and gold lea£).3 Two 

1 Op. cit., p. 10 n. The writer has not been able to secure a copy of this 
work; the quotation is taken from a letter written by Walras to Barone, 
Dec. 10, 1901. The letter has been printed by Schultz, op. cit., pp. 547-48. 
, 1 "Anwendungen der Mathematik auf Nationalokonomie," Encyklopiidie 
tier Mathematischen Wissenschaften, Part II, Vol. I {1903), 1117 n.: "In the 
marginal productivity theory as it is presented in this work [of Wicksteed's), 
there is an error which has been pointed out by Pareto, Cours, § 714. This 
error occurs again in Walras, Economie politique {edition of 1900), pp. 374-
75. The writer treats as independent variables, quantities which are not 
independent." There is no reference to the theory in the article in the 
French edition of the Encyclopedia. In the Manuel tl'economie politique 

· {2d ed., Paris, 1927), nothing new is added. At one point {ibid., p. 328), 
Pareto says: "Except in exceptional cases, there exist no fixed proportions 
which must be assigned to the coefficients of production .••. " Elsewhere, 
however, and this seems to be his intended view, he says (ilncl., p. 636), 
"these coefficients of production are in part constant, or nearly constant, 
and in part variable." 

1 The argument has been stated mathematically. If P is product {say 
iron) and A,B,C, .•• are factors of production other than 0, iron ore, it is 
alleged to be improper to write, 

P ~ F(A,B,C, .•• 0, .• . ). 
Rather, two equations are necessary: 

P = F,(A,B,C, .• . ) 
P = F2(0). 

From these equations It follows that A, for instance, is an implicit function· 
of 0, and Euler's theorem cannot help us. Cf. Pareto, Cours, § 714 n.; also 
Schultz, op. cit., pp. 549-50. 
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replies may be made to this criticism. If two resources 
must be used together in some functional relationship, 
then the pair form a technical datum. As such they must 
be treated as a single factor of production, and economic 
theory has neither the power of nor interest in separating 
their retums.1 Should the two resources, however, be 
used in different proportions in different industries (which 
a priori would cast some doubt on their fixity of propor­
tion in any industry), the problem must be solved by 
simultaneous equations of the type developed by Walras 
and \Vieser. 

A more important criticism of Pareto's position may 
be adduced in connection with both dependent factors 
and factors functionally related to the product. For· 
practical purposes, it may be asserted, factors are never 
so related; there is always some variability in their. pro­
portions at the margin. Certainly one driver can operate 
a truck of various sizes, and two drivers can produce more 
service per unit of time than one driver. There may be 
obscure cases of factors functionally related to each other, 
but these unimportant cases are not important ~nough 
to justify rejecting the Euler theorem approach. Simi­
larly, there is always some variability in the product that 
can be secured from any one factor. Relative prices will 
determine how much iron is taken from the iron ore, and 
obviously all the iron is never removed from the ore. 
Even in the extreme case of gold and gold leaf, there is 
always some waste of gold in making gold leaf, and this 

1 Edgeworth suggests an escape from this problem: "Nor is the case 
essentially altered when account is taken of the possibility (noticed by 
Professoc Pareto, Cours, Art.· 718) that the factors are not independent. · 
Suppose that the amount of labour must always be in proportion to, or on 
any definite function of, the amount of land. Then eliminating one of these 
quantities, we may treat the other as independent" (Collected Papers, op. 
cu., I, 20 n.). Granted, but what means would there be for separating the 
returns of land from. those to labor? 
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waste will be reduced or increased as the relative prices 
of cooperating factors decline or increase. 1 

To the writer, Pareto's objection seems based upon a 
fundamenta1 misconception of scientific law in general 
and economic theory in particular. Generalizations can­
not fit every case; ~areto offers small apology for assum­
ing indifference and demand curves to be continp.ous, and 
yet this certainly does more violence to the "facts" than 
does the assumption that a variable amount of product 
can be secured from a given amount of one factor. This 
last assumption would have ample methodological de­
fense if it fitted the facts only a third of the time; it 
seems, empirically, to be well-nigh impregnable. 

Wldras 

Walras first dealt with the marginal productivity the­
ory in the third appendix to the third (1896) edition of 
the Elements. 2 The note was inspired by \Vicksteed's 
Co-ordination, and was essentially a claim that \Valras 
first discovered and formulated the general marginal 
productivity theory in his·chapter on the Ricardian rent 

' theory. 
The claim is based on an alleged identity between 

Walras' and Wicksteed's equations. Of Walras' general 
production equations, one system states the equality of 
cost of production and price, 3 i.e., 

btPe + · • · + bppp + • · · + bkplr. + · · · = Pb 

or Dbb,p, + · · · + Dbbppp + · · · + Dbbkplr. + · · · = DbPb· 
1 A student has pointed out to me a more convincing case-the yolk and 

white of an egg-but a colleague assures me that their proportions can be 
varied. 

a "Note on the Refutation of the English Theory of Rent by Mr. Wick­
steed," Elements (3d ed., op. cit.), pp. 485-92. This appendix was printed 
earlier the same year in a journal of the University of Lausanne. 

• Cf., supra, pp. 237 ff. 
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The production coefficients, b, b,, b,., ···are related by a 
production function, 

tj~(b, •• ·• b, ••• b,. • ·-· ) = 0. 

\Yalras therefore asserts that \\1cksteed's equation, 
aP aP aP 

~:= aA ·A + aB · B + ac · c + · · · 
.... . 

is identical with the equations in the F.Jbnents, for 
aP aP · , 
aA = p, aB = p,, · · · 

A B 
b, = 75; b, = 75; ••• 

and P = D,p,. \Valras finds that \Vicksteed's "equation 
differs from mine (if it really differs at all) only by being 
a more general form." 1 The only criticism levied at 
\\1cksteed's development is that labor and capital are 
lumped together. \Valras concludes, how~ver, "whatever 
may be the intrinsic value of this combination [of capital­
and-labor}, it constitutes nothing but a pure difference of 
form.2 

\Valras cites passages on the relation of rent to price 
from his E.Jements similar to those in the Co-ordination 
"which seem . • . to have 12ee~ translated from the 
Elbnenls and which the author should have, in all strict­
ness, placed between quotation marks and he should have 
taken advantage of the occasion to mention my work." 1 

To the writer, \Yalras' claim to priority in the formula­
tion of the general marginal productivity theory seems 
completely unfounded. He proves in his discussion of 
I~ (Jd ed.), p. 486. 
I Ibid., p. 488. 
1 Ibid.; also pp. 489 and 492: "~lr. \\-~eksteed, who has not succeeded in 

establishing it (the marginal producti,;ty theory) in its greatest generality, 
would have been better guided if he had not been obliged to appear ignorant 
of the works of his predeces.oors." 
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rent that the Ricardian theory can be included (formally 
at least) in his production equations, which are based on 
the assumption that production coefficients are con­
stants. He also refers to a section where it is stated only 
that production coefficients are variable and are related 
by a production function. But the nature of the produc­
tion function is not analyzed, and there is not the remotest 

-suggestion that:~ = Pe· Indeed the P function is not -introduced in the first three editions of the Elements. 
Walras did not have a marginal productivity theory 

before Wicksteedrs brochure appeared.1 \Valras, there­
fore, could not and did not prove that rent as a residual 
is equal to rent as a marginal product. We may chari­
tably attribute to· self-confusion his belief that he pos­
sessed a marginal productivity theory, but his charge of 
plagiarism {which would of course be improbable in any 
case in the light of Wicksteed's character) can be charac­
terized only as gross impertinence. 

The section of the appendix so far discussed is dated -
September 1894.2 The remainder of the appendix, dated 
October 1895, is introduced as follows: "In a note which 
has just been communicated to me, M. Enrico Barone 
has criticized the portion of Mr. \Vicksteed's work on 
which I have reserved judgment, and the following is the 
result for me of this criticism." 3 There follows a criti­
cism directed at the use of a linear, homogeneous produc­
tion function which appears to be due wholly to Barone. 4 

1 Indeed he withholds judgment on Wicksteed's general thesis that each 
productive factor is paid in accordance with its marginal productivity. 

• Elements, p. 489. 
I Ibid. 
t \Valras introduces the basic equations, "Mr. Barone ... demon­

strates .• ·." (ibid., p. 490). Barone, moreover, had submitted portions of 
this a~~alysis (including system [3]) in a letter to Walras on September 20, 
1894. In this letter no reference is made to Wicksteed. 



EOLER'S THEOREM 371 

In this later analysis, \Valras' production function, 

tP(b, • •• bp • •. bt . . ·). = 0, 

"already modified by M. Pareto through the introduction 
of Db" (the scale of output), 1 becomes 

tP(b, • • • bp • • • b" • • • Db) = 0 

"which Mr. Barone places in the form," 1 

or_ 
Db = tP(Dbbp · • · D~, • • • Dbbt • • ·}, 
P = tP(A,B,C, • • ·). (1) 

This last equation, \Vicksteed's, "may be supposed non­
homogeneous and non-linear ~nd P is a quantity and 
not a value of product." 3 Since selling price equals cost 
at equilibrium, 

Pr = Ap,. + Bpb + Cpc + · · · . (2) 

If equations (1) and (2) are differentiated to minimize 
the cost of production, 4 we secure 

(3) 

I Ibid., p. 490. 
1 Ibid. Schultz, op. cit., has pointed out that equation (1) must be differ­

ent from <t>(b1 • • • bp · · • bt • • ·) = 0, although Walras uses the same no­
tation (</>). Equation (1) is of course the customary method of writing the 
production function. 

1 EJements, p. 490. 
• Walras does not detail the method by which system (3) is derived. The 

simplest method is to maximize net revenue, V, i.e., 
V = r<t>(A,B,C, • • ·) - (Ap. + BP• + Cp. + · · ·). 

av 04> . 
Hence a.-t = r 0A - p. = 0 

whence 
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If we substitute from (3) into (2) for the prices p,., pb, p., 

or (4) 

"Therefore," Walras summarizes, 

1. Free competition leads to a minimum cost of production; 
2. Under this regime, the rate of remuneration of each serv­

ice is equal to the partial derivative of the production 
function, or to its marginal productivity, according to 
equations (3); 

3. The total quantity of product is distributed among the 
productive services, according to equation (4).1 

The later editions ·contain only minor changes in the 
basic argument. The Appendix on Wicksteed was sup­
pressed in later editions, and the marginal productivity 
theory was transferred to Lecture 36 of the Elements. 
The insinuations that Wicksteed had been a plagiarist 
were abandoned at the same time. In the posthumous 
1926 edition, equation (4) was suppressed, as was the 
third part of the summary, stating the exhaustion of 
product, This change is attributable to" the criticisms of 
Pareto, which have already been discussed. \Valras 
attempts a reply to Pareto's objections: 

M. Pareto having declared in November, 1901 (L'economie 
pure) this theory to be "erroneous" and equations (3) "in­
admissible" because "in them one treats as independent 
variables, quantities which are not independent," and ap­
pearing to have converted M. Barone to his opinion, I 
willingly take responsibility for the theory in question in 
making the observation that, in my conception of the estab­
lishment of economic equilibrium, during the entire course 

I Elements, p. 490 (italicized by WalFas). 
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of approximations in production, Q, successively equal to 
U, (§ 208), a'• (§ 211), D'• (§ 212), D"• (§ 218), D"'• (§ .219), 
... is always determined in a special fashion and is, like 
the prices of services, a gir1en and not an unknown of the 
problem of the determination of the coefficients of produc­
tion; whence it follows, it seems to me, that T = Qb, 
P = Qb,, K = Qbt, · • · here are variables as independent 
as b, b,, bt, · • ·•1 · 

\Valras clearly misses the point of Pareto's objection, 
that there may be more than one function relating the 
coefficients of production to the product. Of course 
T = Qb, is as independent as b, but Pareto's cl~ is 
that both may be dependent variables. Pareto's objec­
tion has absolutely nothing to do with the question of 
tatonnements. 

Wicksell 

The last continental economist of this period to play 
an important part in the discussion of the Euler theorem 
problem was Knut Wicksell. It was pointed out pre­
viously that \Vicksell's equations in the Uber Wert, 
Kapital und Rente (1893) contained implicitly the gen­
eral marginal productivity theory.2 Seven years later he 
renewed his participation in the controversy with a long 
article on the subject in the Ekonomisk Tidskrift. 1 The 
following year he expanded this article into his discussion 
of the Euler theorem problem in Volume I of his Lectures 
on Political Economy, • and in two later articles (1902 

-
1 17M. (Lausanne, 1926 ed.), p. 376 n. This footnote is dated 1902. 
I Cf., SUjwiJ, Chap. L 
1 "Om gr!nsproduktiviteten sansom grundval for den nationalekonomiska 

fordelningen," Ekoowmisle Tidslerift, II (1900), 305-37. 
• The writer has been unable to secure a copy of the first Swedish edition 

(1901); the relevant section in the first German edition (1913) is virtually 
identical ,.;th the English translation (1934) of the third Swedish edition. 
This English translation will be used in the present work. 
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and 1916) Wicksell elaborated on certain neglected as­
pects of the general marginal productivity theory. 1 

It is interesting to note, at the outset, that \Vicksell 
"rediscovered" the .marginal productivity theory about 
1900; he remained unaware that it was thoroughly im­
bedded in his earlier work, Uber Wert. In his 1900 article, 
he says: 

The point of view developed here was first formulated, as 
far as I know, by Wicksteed in his above mentioned work 
[the Co-ordination]. Still it is differently oriented in so far 
as his main purpose was that of defending the marginal pro­
ductivity theory against older conceptions of the problem of 
distribution. The important conditions are mentioned there 
only as a matter of course. For my part, I read Wicksteed's 
book when it first came out without even noticing this de­
tail2 and without finding anything new; only later and since 
I myself have arrived at the same conclusion did I find that 
Wicksteed actually had arrived before me. The reason why 
economists previously have given so little consideration to· 
his work probably lies in his frequent use of mathematical 
symbols and the abstract nature of his reasoning. 3 

Wicksell acknowledged Walras' claim to th~ discovery 
of the general marginal productivity theory, 4 but he re­
fused at first to concede ·that Walras' formulation was 
more general or that it was independent of the assump­
tion that the production function was linear and homo­
geneous. Thus, Wicksell points out, 

Wicksteed had demonstrated the marginal productivity 
theory only for the case where the total product is a homoge-
1"Till fordelningsproblemet," Ekonomisk Tidskrift, IV {1902), 424-33; 

"Den 'kritiska punkten' i lagen for jordbrukets aftagande produktivitet," 
ibid., XVIII {1916), 265-92. 

• Wicksell presumably refers to the minimum cost condition, which will 
be discussed presently. 

1 "Om griinsproduktiviteten," op. cit., p. 313. 
• Ibid.: "Walras points out here [in the appendix to the third edition of 

the Elements]; and rightfully it seems to me-that the principle of Wick­
steed's theory was already included in \Valras' own theory of production." 
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neous and linear function of the productive factors (that is, as 
I have just indicated [op. cit., p. 314], the mathematical 
expression for the case where large and small scale produc­
tion are equally profitable) while Walras thinks he has 
proved the theorem in question without any such limita­
tion. But here he is mistaken. \Valras assumes in his ex­
planation that the profit, as long as there is no monopoly, 
will decline continuously due to the competition of other 
firms. But this assumption involves, as one can easily see, 
the condition that the amount of product is proportional to 
the scale of production. If this is not the 'case, so that for 
instance large scale production is relatively more profitable 
than small scale, then profits cannot disappear or even tend 
to decline. 1 

\Vicksell wrote to \Valras, stating in almost identical 
words this defense of \Vicksteed, but \Valras evaded the 
argument by pleading disinterest in this phase of eco­
nomic theory. 2 

Wicksell repeated the point in his article, "On the 
Problem of Distribution" (1902), in the Tidskrijt, 3 with 
one additional element. Formerly he had considered all 
industries to obey the laws of increasing, constant, or 
decreasing returns. Now he considers these three "laws" 
to be different phases of the usual cost curve of a firm, 
rather than mutually exclusive alternatives. A firm may 

1 Ibid. \Vicksell concludes, "\Vicksteed's treatment of the problem is 
thought through very well, and does not deserve Walras' scornful criti­
cism." 

1 Letter dated Oct. 28, 1900. Walras was of the opinion that Wicksell's 
defense merited a serious examination, but the former's interest had, he 
said, shifted from the marginal productivity theory. Letter to Wicksell, 
Nov. 2, 1900. Nevertheless he was quite interested in Pareto's criticisms 
one year later. 

'Op. cit., p. 425: "The criticism which Walras, in the third edition of his 
Elements d'konomie politiq~-after counsel with the Italian economist, 
Enrico Barone--offers against \Vicksteed seems to me unjustified. He as­
sumes that the cost of production must equal price u~der free competition . 
• . . This seems to me again to require that large and small scale production 
be equally profitable .... " 
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1 be subject first to increasing; then to decreasing returns, 
and the usual manufacturing enterprise typically ex­
periences both.1 The general marginal productivity the­
ory enters because at the point where the firm shifts 
from increasing to decreasing returns, "it can be said to 
yield constant return for a moment." 1 This theory is 
developed in more detail in the subsequent Lectures, to 
which we now tum. 

In the Lectures Wicksell acknowledges the complete 
validity, even the .finality, of Walras' solution of the 
theory of prpduction and distribution, 3 but nevertheless 
expresses astonishment at Wicksteed's recantation (in the 
Commonsense) of the thesis of the Co-ordination.4 \Vick­
sell's discussion of the general marginal productivity 
theory is restricted primarily to non-capitalistic (i.e., 
timeless) production. It is with this phase of his discus­
sion that we are concerned here; the treatment of capital 
and time has already been considered. 5 

Along now conventional lines it is argued that wages 
will be determined by the marginal productivity of labor­
and rent by the marginal productivity of land.' If these 
. two are the only productive factors, as when laborers are 
also entrepreneurs, we are led to the fundamental ques­
tion: "will the distribution of the product between land­
owners and labourers be the same on each of our assump­
tions?" 7 Will, in other words, rent as a marginal product 
equal rent as a: residual? Or in still another form, does 

I Ibid., p. 426. 
• Ibid., p. 427. A few pages later (ibid., p. 432) Wicksell points out the 

failure of the general marginal productivity theory in t~e case of imperfect 
competition. 

• Lectures, p. 101: "Walras in his Elements once and for all correctly 
formulated the solution to the problems of production, distribution, and 
exchange as a whole ..•• " 

• Ibid., p.·101 n. • Lectures, pp. 110--25. 
r. Supra, Chap. x. 7 Ibid., p. 125. 



EULER'S THEOREM 377 

'remuneration of productive agents according to their 
·marginal productivities exhaust the total product? 

Either one of two assumptions is held to be sufficient 
. to insure that the distributive shares exhaust the total 
product. One must assume "either that large-scale and 
small-scale operations are equally productive, so that, 
when all the factors of production are increased in the 
same proportion, the total product also increases exactly 
proportionately; or at least that all productive enter­
prises have already reached the limit beyond which a 
fur!her increase in the scale of production will no longer 
yield any advantage." 1 In the absence of one of these 
conditions, free competition cannot survive. 2 

The first condition, essentially that the production 
function be homogeneous and linear, is sufficient though 
not necessary. 3 If the prod~ction function may be repre-~ 
sented by 4 

P =-af(~). 
then. 

aP aP 
P =a- +b-· . aa ab 

One explicit solution is P = AaBP, where a+ fJ = 1. • 
This condition is commended on a basis of elimination. 
I: or if a + fJ > 1, then 

1 Ibid., p. 126. 
I Ibid., pp. 125-26. 
1 Ibid., pp. 127-29. 

aP aP 
P<a-+b-· aa ab 

• IC >.. ... !; then Wiclcsell's equation may be written 
a . . . . (b) 1 P = af ii = )[O.b}, 

or >.P == f('A.b), corresponding to the usual statement of the condition of 
homogeneity aad linearity. 
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Qn other words, if doubling the factors more tha:n doubles 
the product, the shares determined by the marginal pro­
ductivities are greater than the product to be distribut~ 
But this condition is incompatible with perfect competi­
tion, since the larger the scale of plant the lower the cost 
of production. In the converse case, where a + {j < 1. 
then 

aP aP 
p > aaa + '7fi• 

so the aggregate distributive shares are less than the 
product. But. this amounts to saying that small scale 
enterprises will be more efficient, since a doubling of 
factors does not double output. Hence only small units 
will be established. 

The applicability of this· first approach is very re­
stricted: it is "very seldom realized as a general principle 
in a given branch of production; the scale on which an 
enterprise operates nearly always has some influence on 
its average product." 1 In a later article on the laws of 
return, however, it is claimed that this type of production­
function is typical of agriculture. 2 

The second and more general condition is that each 
firm, after passing through a stage of decreasing costs, 
reaches. a point beyon~ which costs increase. At this 
transitional point constant costs, and returns, are ex­
perienced. 3 The stage of decreasing costs, by implication, 
is due to specialization of labor.• The later stage of in-

1 Lectures, p. 129. 
I "Den 'kritiska punkten,'" op. cit., p. 287: "These [Euler] formulas 

simply express the well-known fact that a small and a large farm, if they 
produce the same commodities, are equally profitable." 

• Lectures, pp. 129, 131. 
'This is expressly stated in "Om gransproduktiviteten," op. cit., p. 320: 

if all the factors are increased in equal proportion, the product "will also 
increase in at least the same, and possibly through division of labor in a 

_larger, proportion." · 
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creasing costs arises because "the advantages of central­
ization are outweighed by the increasing costs which are 
encountered when larger areas must be exploited for the 
provision of raw or auxiliary materials, or else for the 
marketing of the product." 1 All firms will operate at this 
minimum cost point, assuming there are sufficient firms 
to maintain competition. At this point the business men 
will employ the factors in such quantities that their mar­
ginal productiVities are proportional to their prices. At 
equilibrium for the firm, then, there will be the relation­
sh!p, 

aP aP 
aa ab 

k=-=-=··· 
Pa Pb 

where k is some constant greater than unity. With firms 
at optimum size, if competition still rules there will be an 
influx of new firms. These new firms will bid tip the 
prices of the resources, 2 or, what Wicksell fails to express 
explicitly, the price of the product will be forced down. 
As long as k is greater than unity at equilibrium for the . 
firm, profits will be present, sine~ the marginal produc­
tivities of factors exceed their prices. As long as profits 
of this sort are present, new firms will continue to enter 
the field. In long-run equilibrium profits will necessarily 
disappear; the distributive shares determined by mar­
ginal productivity will then exhaust the product. Wick- · 
sell emphasizes strongly the necessity of there being 
enough firms in the industry to insure competition. 8 

Wicksell adds the element of time to his theory of dis­
tribution in a later section of the Lectures. 4 Since this 
theory is identical with that advanced in his Uber Wert, 

I Lectures, p. 129. 
I Ibi4., p. llO. 

I Ibi4., pp. 130-32. 
'Pp. 1441f. 
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it may be passed over here. The central thesis remains 
identical with that in the earlier work: each factor re­
ceives its discounted marginal productivity; capital re­
ceives a share equal to the marginal productivity of the 

, extension" of the period of investment. 
Thet:e is only one fundamental criticism to be brought 

against Wicksell's development of the marginal produc­
tivity theory. He failed to examine the conditions under 
which a firm may have a minimum point' on its long-run 
average cost curve, qr, in the other case, the compatibility 
of competition and constant returns to scale of plant. 
The final section is devoted to these problems. 

- Conclusion 

It is apparent that the marginal productivity theory 
has received a variety of _interpretations and misinter­
pretations from its early proponents and critics. The 
subsequent literature is very extensive, but no new points 
of importance, so far as the writer knows, have been 
raised in connection with this subject. It is in order, 
therefore, to evaluate the fundamental points of disagree­
ment, and to discover what problems, if any, still call for 
solution. 

Two fundamental problems at the very threshold of 
the theory of production will be dismissed with passing 
comment. The first problem is Pareto's: should the 
theory of production be based, in part at least, on fixed 
coefficients of production? A negative answer has already 
been given, but to summarize: Empirically there seems 
to be very little scope for the assumption that the pro­
portions in which productive services are combined 
cannot be varied significantly; and, in any case, the 
assumption of variability 1s an extremely convenient 
first approximation. 
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The second problem, which may be associated with 
Wicksell, relates to indivisibility of productive services. 
If large and continuing indivisibilities are present in the 
firms of an industry, those firins will. have continuously 
decreasing long-run average costs, and of course com., 
petition is unstable. Although there seem to be some · 
cases of this sort, they are certainly relatively few. It-· 
seems much more legitimate, again as a first approxim~ ... 
tion, to assume either absence or limitation of indivisibil­
ities and then the average cost curve will be either a 
horizontal line or a curve with more or less periodic 
minima of constant value so far as technological (i.e., 
non-managerial) considerations are concerned.1 

There remains, however, a debatable point within the 
framework of variable production coefficients: the stabil­
ity of competition. The crucial question, in other words, 
is whether stable competition is compatible with the, 
conditions under which the product is distributed among' 
the productive services according to their marginal con­
tributions. 

If technological processes are fully divisible, Wick .. 
steed's assumption of a linear, homogeneous production 
function is of course appropriate. If all of the productive , 
services are increased by a given percentage, the product) 
will be increased by that same percentage. If a given 
type of house can be built on one lot, equal productive 
services can duplicate the product next d~or. 

This lil)e of reasoning is doubtless correct if there is no : 
entrepreneurial role in production. The raison d'etre of 
entrepreneurship will be examined presently, but we may 
anticipate the conclusion that average costs will probably · 

1 Compare N. Kaldor, "The Equilibrium of the Firm," Economic Journal, 
XLIV (1934), 65-66; E. A. G. Robinson, The Structure of Competitive In­
dustry (New York, 1932), pp. 31-33. 
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begin to rise if coordination and decision-making prob­
lems must be solved. In their absence, which is assumed 
for the moment, there seems to be no important objection 
to the use of a linear and homogeneous production func­
tion, and therefore constant costs rule for the finn. 

Assuming constant costs, is \Vicksteed's solution of the 
distribution problem valid? His theory requires perfect 
competition--otherwise no direct transition can be made 
from physical to value product even in the case of the 
individual firm. It is accepted doctrine that the condi­
tion of constant returns to scale of output in the finn 
(i.e., Wicksteed's assumption) is incompatible with 
stable competition.1 The reasoning goes as follows: if the 
long-run average cost line is above the price line, the 
firm will not come into existence; if the cost line is below 
the price line, the firm will· monopolize the industry. 

i Finally, if the cost and price lines coincide, the output of 
' the firm will be indeterminate. 

The important case of coincidence of price and cost 
lines deserves further attention. This case has received -
little explicit analysis, but the argument seems to point 
toward instability. The firm will expand output (at con­
stant costs) until it becomes a significant source of sup­
ply. Then the finn's marginal revenue curve will fall be­
low its average revenue curve (which will no longer be a 
horizontal line). If, moreover, the industry uses any 
specialized pr~uctive services, i.e., services subject to 
increasing cost, the finn will also find the incremental 
cost of these services rising above their average costs 
(again no longer a horizontal line). Either one or both of 
these conditions will eventually stop the expansion of the 

• Cf. J. Viner, "Cost Curves and Supply Curves," ZeiJsciU'iftf"' NationaJ,.. 
iilumomie, III (1932), 33-34; Kaldor, op. cil., p. 72; A. L. Bowley, MatM­
tMtical Grourulwork of Economics (Oxford,-1924), pp. 3~37. 
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firm. But other firms will probably follow the same course 
of expansion, so price will fall and costs rise. The indus­
try will then be unprofitable (that is, will yield less than 
the competitive rate of return), so output will be re­
stricted with a consequent rise of price. A .continuous 
cycle of over- and under-production ~ll ensue. 

This argument is clearly based on assumptions incom­
patible with perfect competition. With perfect knowledge 
and economic rationality, it is difficult to see why firms 
should expand their outputs; there would not be even a 
te_mporary gain from increasing their control of supply.1 

With imperfect competition the fluctuations described 
above may take place, but, to anticipate, · imperfect 
knowledge changes the entire character of the probfem. 
Under the most rigorous assumptions concerning com­
petition, the distribution of output among firms is inde­
terminate, but it is stable and therefore essentially ir­
relevant. No firm would expand because its cost line 
coincided with the price line, simply because ultimately 
such a procedure would be futile or costly. 

In the second case, limited indivisibilities of certain 
productive services lead to approximately periodic min­
ima of constant value on the long-run average cost curve. 
A competitive firm must of course operate at one of these 
minima, so a priori the indeterminacy regarding output 
is greatly reduced (and, under certain conditions, elim­
inated). Aside from this feature, the foregoing argument 
is applicable. But Euler's theorem is no longer appro­
priate; the production function is no longer homogeneous 
and of the first degree. One must resort to the solution of · 
Barone, Wicksell, and Walras, although it will be argued· 

1 No individual firm, that is to say, could ever increase prices or decrease 
costs. A combination could increase prices temporarily, but unless entry 
into the industry could be controlle4, there would be no permanent gain. 
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shortly that they had a different situation in mirid. 1 It is 
manifest, however, that at this high level of abstraction 
Wicksteed's solution is almost as general and informative 
(from the economic, if not from the mathematical, view­
point) as that of Barone. 

The foregoing analysis supports Wicksteed's argu­
ment-if there is no entrepreneurship. The qualification, 

. however, is very important. ·If there are real problems of 
coordination or decision-making, the output of a firm 
may not, and most probably will not, double if all the 
productive services are doubled. The entrepreneurial 
duties (including organization costs), in other words, in­
crease more rapidly than the size of the firm, and as a 
result, the average costs of the firm begin to nse once a 
certain output is reached. 2 

· Granting the partial applicability of Wicksteed's thesis 
to an entrepreneurless economy, under what conditions 
does the entrepreneurial role disappear? It disappears, 
we know, 3 in the completely stationary economy, 
where the stocks (not the rates of supply) of pro­
ductive resources, the technology, and the tastes are 
rigorously fixed. In such an economy the same things 
are always done in the same way by the same men. 
Everything is reduced to routine; the captains of indus­
try-and their innumerable adjutants-are in Nirvana. 

We might go down a s.cale of progressively less station­
ary economies, but a detailed enumeration or investiga­
tion is not necessary for present purposes. A second 

1 The sam/theory has been advanced more recently by Hicks (The 
Theory of Wages, op. cit., Appendix i); Pigou (The Economics of Stationary 
States, op. cit., chap. xxvii); and E. Schneider, "Bemerkungen zur Grenz­
produktivitatstheorie," ,Zeilschrift fur Nationaliikonomie, IV {1932-33), 
604-24. 

• Cf. Robinson, The Structure of Competitive Industry, op. cit., pp. 42 ff. 
• Cf. F. H. Knight, Risk, Uncertainty and Profit {Cambridge, 1921), 

pp. 76 ff., 145 ff. 
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variant, in which the rates of supply (not the stocks) of 
productive resources are fixed, would probably lead to 
results similar to the previous case. The human material 
of production would be turning over at a constant rate, 
but the routine nature of production would require little 
coordination. 

More attention is deserved by another type of station­
ary economy, which seems to be most frequently im­
plicit in the works of . modern economists. Professor 
Knight has indicated its nature: 

-We assume a population static in number: and composition 
and without the mania of change and advance which charac­
terizes modern life. Inventions and improvements in tech­
nology and organization are to be eliminated, leaving the 
general situation as we know it today to remain stationary. 
Similarly in regard to the saving of new capital, develop­
ment of new natural resources, redistribution of population 
over the soil or redistribution of ownership of goods, educa­
tion, etc., among the people. But we shall not assume that 
men are omniscient and immortal or perfectly rational and 
free from caprice as individuals. We shall neglect natural 
dl.tastrophes, epidemics, wars, etc., but take for granted the 
"usual" uncertainties of the weather and the like, along with 
the "normal" vicissitudes of mortal life, and uncertainties 
of human choice.t 

Even in this society there would be no important place 
for the entrepreneur, it might be concluded, because un­
certainty is virtually nonexistent. The writer is less cer­
tain; a case can be made for the proposition that the 
mere problem of co-ordination, quite aside· from the de­
cision-making duties arising out of uncertainty, is enough 
to require entrepreneurial labor (subject to diminishing 
returns). Men, unlike machines, have faulty memories, . 
personal likes and dislikes, and, indeed, all the frailties 

I Ibid., p; 266. . 
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usually lumped together as "human nature." It is not 
improbable that in any but the mathematically station­
ary economics, an expanding firm would require more 
and more co-ordinating ability to overcome the increas­
ing human ':.frictions." 

It is probably this type of economy that Barone and his 
followers have had in mind in formulating their version 
of the marginal productivity theory. Their solution must 
be applied to an economy in which there is no uncer­
tainty, otherwise the solutions are clearly erroneous (see 
below). On the other hand, these economists all base 
their solutions on the presence of one minimum point on 

vJ.. the long-run average cost/{>£ the firm. It follows from the 
preceding argument that' Juch solutions are valid only if 
entrepreneurship plays a significant role in production 
even when "Uncertainty is absent. To the writer this 
seems probable, but it is apparent, in any case, that 
Barone and his followers, just as much as \Vicksteed, 
have failed to develop and defend the assumptions im­
plicit in their solutions of the exhaustion-of-product 
problem. • 

Once uncertajnty is introduced, the theory of distribu­
tion is altered greatly. Anticipations rule economic activ­
ity, and many of the anticipations must-be erroneous be-

, cause of the very fa:ct of uncertainty. The entrepreneur 
becomes a residual claimant, and the exhaustion-of­
product problem disappears. Anticipated marginal pro­
ductivity becomes the basis for remunerating all pro-
ductive services except entrepreneurship. ' 
- The Euler theorem contrqversy, like most disputes in 
our science, is instructive primarily regarding the pitfalls 
in and limitations of theoretical analysis. The entire 
argument rested on differences between the implicit as­
sumptions of the various participants. \Vicksteed's solu-



EULER'S THEOREM 387 

tion is the preferable one, in the writer's opinion, because 
-at the level of analysis to which it is appropriate-it is 
informative, yet based on simpler assumptions. The 
Barone approach is formally valid, but its economic sig­
nificance depends primarily on the extent of. the problem 
of coordination when uncertainty is absent. However, 
the two approaches-and indeed also that based on 
fixed production coefficients-are on different planes of 
abstraction. There is truth in each of these views, and 
only the failure to state assumptions explicitly led these 
economists to believe that their various solutions were 
contradictory or alternative. 
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