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INTRODUCTION 
Johan Gustaf Knllt WiebeR, the author of these lecturee, 

is am economist of outstanding aohievement whose work hIlA 
not yet reooived in Engliah.,peaking countries the attentlQn it. 
deserves. In Scandinavia where he taught, and in Central 
Europe And Italy where he haa long been read., hill influence has 
already been extensive and iInportant. But, in othe-t parts, 
even at the time of h:i& dea.th. in 1.<.J'26, he was probably leas 
known than any other economist of cotnmensurate rank. In 
recent. yeats. however, largely as " result of the writings of 
ProCessor Hayek and Mr. J. M. Keynes, his theories concerning 
the rate of interest and the price level have become more widely 
known and his reputation ia on the increase. It is we to say 
that as the main. body of his work becomes available this proceaa 
IS likely to continue. 

WickseU WAS born in 1851, He Wall thus nine yean younger 
than MarshEJI. three reus younger than Pareto, and the euet 
contemporary of Bohm-Baw6l'k And Wieser. His interest in 
Ecol).()m,ica developed comparatively late: his tint important. 
work. UIJer Wert, Kapital vnd Rt:nf.t. wu Mt published until 
18~3. lIe gra.duatcd in philosophy and mathematics, and it 'W&IJ 

not ttntil after te.king iUs Becond degree in 1885 that he turned 
hie attention seriously to the subject whk:h became his life-work. 
After ten yean' £u.rther &tudy in France, Germany, Austria, and. 
England he took his doctora~ in economics. In 1900 11e was. 
appointed assistant professor of Politica.l Eoonotny at Lund. 
From 1904 to 1916 he held the chair in the &amb university. 
He died in 192ft 

, In preP'rina this IntrQdut'tiol'l 1 haTe been K"'tly helped bJ mi_ 
doee.Ung with WiokaeU anel bla Work by Pro£eseon Ob.lm and So.marin. whiclt 
appttal'lld in \be E~ JOIlf'1lOl, yo\. nni,. p. 003 Jl'Q .. aDd Uw ~fJ 
Jir ,Not\o7lQl6ln1toml'&. Bd. li. S. 221 seq., l'e8l*'ti'f'ttly. 4 au<IClio~ and well
doeumllJlt4!d ACcount 01 Wiclr.tel.l'a wo.rk OD the t.becty of l[~ e.n<1 CallittJ. 
and ita inlluel}~ on ~i.o ~nwD'lpcbJ'1 ~ i.e eo N fOlllJd ill AD .. :re' 
unpu.blieh~ \heels 611.bll1itted by Mr. SoloJllon Adler 1.0 \he UniTwelt, of 
London for the degtlee of M,So. (ECOl\.l in 1932. ltond • lUIeM ~0J1 of 
p&rtI of this t.heo,., ill to be found in ~ Stud,- WI' ~ 
,;~Aearit flu Ko~-", 



viii INTRODUCTION 

Wicksell's central contributions to theoretical economics are 
all outlined, if not fully developed, in three books, all in German, 
which appeared in rapid succession at the commencement of 
his career in the nineties: tJber Wert, Kapital und Rente, which 
appeared in 1893 1 ; Finanzthearetische UnterSttChungen, which 
appeared in 1896; and Geldzins und GUterpreise, which appeared 
in 1898. In the fust he developed an outline solution of the 
main problems of the pure theory of value and distribution. 
In the second he applied certain elements in this solution to 
the special problems of the theory of public finance and the 
incidence of taxation. In the third he developed his now cele
brated theory concerning the relationship between the money 
rate of interest and the general level of prices. His Vorlesungen 
iiher NationalOkonomie, of which the present volumes are a 
translation, were published fust in Sweden in two parts, General 
Theory, and Money and Credit, in 1901 and 1906 respectively, 
and contain, with much new material, a systematic restatement 
of the main theorems of the fust and the third of these earlier 
treatises. 

It would be a great mistake, however, to regard Wicksell's 
work as an economist as limited to these four major publications. 
He published much on the population problem, played an 
active part in the discussion of public affairs in Sweden, and 
throughout his career was a regular contributor to the scientific 
journals in Sweden and elsewhere. The files of the Ekonomisk 
Tidskrift are full of lengthy articles by Wicksell, tantalizingly 
inaccessible to those of :us who have not the good fortune to 
possess a sufficient knowledge of Swedish.' The German 
periodicals contain a number of contributions, and the Economic 
J O'Urnal and the Quarterly J O'UrnaZ of Economics, once at least, 
each secured an important article from his pen.· Few economists 

1 Some of the matter included in this book had been published in 
Conrad's Jahrb&her in the preceding year. 

• Some ofthese contributions are now available in one or other olthe world 
!an~es.. The article on Professor Bowley'. Mathematical Economics, with 
Ita c;Usc~on of the theory of Bilateral Monopoly, appears in the A,cA'II/u. 
Scn.,ialtIMSt:n8CAajt, Bd.58, pp. 252-281. Professor Hayekhaa included a celebrated 
artlcle on Prices and the Exchanges in his Bait,iige zu. GeldtAeorie, and two 
others on Dr. Gustav Akermann's lUalkapilal find KapiIalzi ... and Prof. Cauel', 
.. Theory of Social Economy" appear in English &B appendices to" the preeent 
~olu.me. But an English translation of a oomprehensive eelection of th.eee papers 
IS stIll urgently to be desired. 
• • A short list of W:icksell'. principal oontributions to foreiltn periodica.la is 

Slven by Professor Ohlin. op. cit., p. 512. 
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of his generation were more productive or-if those articles 
which are accessible in one or other of the world languages are 
any criterion-maintained 80 consistently high a level. 

It is not easy in a few paragraphs to give a just view of the 
place in the history of modem economic theory of Wicksell'. 
main achievements. As we have seen, he was the contemporary 
of men like Bohm-Bawerk and Pareto, whose work falls naturally 
under the headings appropriate to the so-called Schools-the 
School of Vienna, the School of Lausanne, the School of MatShall. 
But Wicksell fits into no such classification. No economist 
of similar rank haa been more open to outside influences. But 
the influences were not all from one quarter. From the outset 
of his work in the ninetiell, he stands apart from the disputes of 
the Schools, deriving equally from the good elements in each 
of them-a pioneer of a genetation which stands beyond these 
early factions and can perceive both the common denominator 
and the particular contribution in their respective systems. 
There is no economist whose work more IItrongly exemplifiell 
both the element of continuity and the element of progress in 
the central tradition of theoretical EconomiclI. Few have known 
better the works of the English classics or used them to greater 
advantage. To those brought up in the English tradition of 
post-classical Ricardian criticism his lucid reformulations of 
their aoctrines must come as something of a revelation. But 
hill debt to the later schools is no less evident. In the broad 
outlines of his value theory, the Austrian influence is strong; 
and in his capital theory the influence of Bohm-Bawerk is obvious. 
But the whole is set in a framework which derives essentially 
from Walras, and the detail owes not a little to Wicksteed and 
to Edgeworth. In short, in spite of his dates, Wicksell is of the 
present generation. 

In all this, of course, he bears a strong resemblance to Edge
worth, our own great eclectic. There are indeed many elements 
in common in their work. Many of the problems which interested 
them were the same-distribution. publio finance. the theory 
of monopoly-and they both brought to their solution that 
eesential seriousness characteristio of those who are coDl!cious 
of working with the instruments of an established scientific 
technique. But there was this important di1rerence. Whereas 
Ed~worth's eclecticism showed itself mainly in the analysis 
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of particular problems, Wicksell's showed itself even more 
strongly in a tendency to synthesis. His particular investigations 
are important. But even more important are his reconstructions 
of general theory. He had the feeling for broad effects, the 
capacity for wide abstraction of the great system-makers. But 
being a scientist" and not a mere system-maker, the system he 
constructed was not specifically his own but the system common 
to the best work of the past hundred years of economic theory. 

In this respect, perhaps, he is more to be compared with 
Marshall, and more than one critic has made the comparison.1 

But here, too, there are important differences. There can be 
little doubt that in general knowledge of the details of economic 
relationships in the modem world, Marshall was greatly Wicksell's 
superior, as indeed he was the superior of most others of his 
generation. But as a systematizer of pure theory he had the 
defects of his qualities. The peculiar blend of realistic knowledge 
and theoretical insight which enabled him to present with such 
ingenuity the world as he saw it, was not necessarily conducive 
to clear presentation of abstract theoretical issues. He was 
so anxious to explain the reality he knew, to make his theory 
appear plausible, that he was apt to be impatient with refine
ments which, though useless for this purpose, might be fruitful 
in other connections. Moreover, as Mr. Keynes has pointed out, 
he lacked that resthetic feeling for order and proportion which 
is essential to a theoretical synthesis on the grandest scale. 
It was just here that Wicksell excelled. There is no work in the 
whole range of modem economic literature which presents a 
clearer general view of the main significance and interrelations 
of the central propositions of economic analysis than these 
lectures. The arrangement is exemplary. The successive pro
positions are presented in a setting which emphasizes both their 
implications and-what is just as important-their limitations : 
and the whole is built up in such a way that at each successive 
point in the argument attention is always focused upon the 
new elements in the problem, the rest having been satisfactorily 
disposed of at an earlier stage. In this no doubt Wiclcsellieamt 
much from Walras. But no one would contend that the 
exposition of the EUments d,'EClJ1I,(Y1T/lie Politiqu.e Pure, littered 

1 See, e.g., Schumpeter, .. Knut Wicksell," Areh;v /o.r /Jo%ialwiuen«1IaJl. 
Bd. 58. pp. 23S-257. 
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up as it is with 80 much superfluous and somewhat crude 
mathematics, is a model of expository clarity. 

In certa.in respects, thecloBest comparison is with Wicksteed. 
For Wicksteed had the architechtonic instinct, and he, too, had 
derived both from Lausanne and Vienna. He had not, however, 
Wicksell's feeling for the English classics, and the development 
of his thought was on different lines. Strongly influenced by 
Pareto'. modifications of utility theory. in later years he became 
more and more interested in the philosophical and methodological 
implications of the general theory of value. Wicksell, on the 
other hand, who was a bit old fashioned on pure utility theory, 
turned his attention more and more to the development of 
that part of the Jevonian-BOhm·Bawerkian theory of capital, 
which. just beca.use he rejected the classical writers so completely. 
in certain respects Wicksteed failed to comprehend 1; and as 
time went on rus interests became more technical and practical. 
But the two supplement each other in admirable fashion. The 
subjective side of modem theory is at its best in Wickstced, 
the objective in Wicksell; a combination of the two covers much 
of the essential ground.1 I am not clear that Wicksteed was 
acquainted with Wicksell.1I But there is ample evidence that 
Wicksell knew Wicksteed'. work and appreciated it long before 
much was thought of it in England. 

Any enumeration ofWicksell'smore outstanding contributions 
to the detail of Economio Science must commence, if it is to do 
justice to his own wishes, with his contributions to the theory 
of population. It was the reproach that his knowledge of the 
economics of the population problem was insufficient, which 
first directed his attention to scientific economics; and ilioughout 
his life, the population problem in all ita aspects retained the 

, In thla connection a coUl~risoD between Wicksteed·. article on JevoDi' 
.. Theory of Political EconoUlY' (W Mk .. vol. ii, pp. 'l3 .... 'lM) and the aecti0ll8 on 
Capital Theory in Ukr Wer .. KapilGl "l1li Rem. is very instructive. 

• But not.n. I should be very IMYl'fY to be thought. to lend any counten'DeIt 
to the view, now apparently ~ ground in BOlDe_hA& IlDexpected quarten. 
that in undergraduate teaching or in advanced studies ,.. are yet. in • 
position to dispense with the moet thorough study of Marahall's PtifIGiplu. 
It would be a lad thing if the nncritica1 &eceptanelt of th.ia pea' work. 
which ao long tended to atilRe th& developUlent. of other lines of though' 
in this country. were to be .u~ed by an equally ucritieal rejection of 
aU the wisdoUl and the path·breakiJ!g intuitions tha~ il oontaiDa. 

• He must have beeD aware of Ukr Wert. Kof>llsl .l1li &fIH" for il waa 
renewed together with his own Co.on:lill4liott 0/ ~ Lowe 0/ DVlribtMiott in 
theEecmom~ JO'IlnIGl for June, 1894. 
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strongest hold on his interest and emotion8~ SO much eo indeed 
that in 1909 he jnclllTed the pe1l&lty of a short term of impriaon
ment on a.~{)unt of strong utterancea on certain of its Don
economic a.s.pects-a. period which he devoted to the prepara.tion 
of a short book on this subject signed de6.&ntly .. Y stad Prison". 
In the statistical field~ he did much important work on the 
mecha.nics of population increase, and, in the field of economic 
theory, he was one of the fust systematically to develop the 
concept of an optimum population. Whether it is 80 ea.sy at 
any time to ll£Sign a. specific ma.gnitnde to this eluaive concept 
as Wicksen himself supposed, whether indeed we really yet 
know enough about the a.pplication of the laws of retUI'll! in 
this connection to be in a. position to describe it in a way which is 
theoretically satisfactory, are questions on which dii!erenees c>f 
opinion between rea.sonable men may yet legitima.tely arise, 
But the emphatic pronouncements in the introduction to the 
Lectures on the place of population theory in a systematic 
treatment of economic problems ate a sufficient indication of the 
imp(}ct;ance Wicksell himself attached to this part of bitt work. 

To the broa.d outlinE.'.$ of the theory of value Wicksell added 
little that was completely original. But he fused the main 
teachings of WaIras and the 6arly Austrillns with great 
ingenuity and expository power, giving to the philosophical 
insight and profoundity 01 lienger a.nd his followers, the 
superior precision a.nd elega.nce of the ma.thematkal formula
tion. Seldom have the complications involved in the 
transition from pure ,utility theory to. the theory of excMnge 
a.nd price been stated with greater clarity and e:uciitude. 
To more recent del"elopments of the theory of value he was 
not very sympathetic, probn-bly on account of the very strong 
ntilitaria.n bias in his general view of the subject. The student 
of the theory or public finance, however, should not mi.sa his 
discussion of the principle of justice in tAxation.! 

In the theory of production WiclrseU displays much greater 
originality. His statement of the marginal productivity theory 
is one of the most satillf'actory a.va.ila.ble. .M Dr. Hicks has 
shown,' the exposition in the Lectures, with its exp'tes& condition 

1 Fill4!UtMM«UcM UmerS1UA",ngtn. po 116 at'}. WickaeU'. ne .... in t.hiB 
spoot have been dtweloped with ~t ingenuity by Ilia pupil,. l'rofellllOr 
Ii:. Lindr.h1. in his ])ia ~1'I'd<li.g"" de, B~1I{1. . 

s T~ of W~. p. 233. 
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that the various firma concerned must be at a stage at which 
futher economies of large scale production are absent, 
is immune from the strictures which have been paBBed by 
Pareto, Edgeworth and others on the version which is to be 
found in Wicksteed's Oo-ordi'lUltioo oj the LaWI oj Distribution. 
In this he may have been indebted to W was. But in the light 
of the d.iscU88ion of the theory of distribution in tIbet' Wert, 
KapitaZ tiM Rente, Wicksell must himself be looked upon as 
one of the founders of the marginal productivity theory. 

Most conspicuous, however, in the sphere of the theory of 
production is Wicksell's contribution to that part which deals 
with problems of capital and interest. Here his eclecticism risea 
to the point of pure genius. By a judicious selection from the 
best elements in earlier theories he achieved a reformulation 
of this part of the theory of production from which, it is safe to 
say, all future work in this field which aspires to be taken seriously 
must commence. lt is worth examining the nature of this 
achievement in rather more detail. 

The part played in the classical system by the ingredients 
of a substantially correct theory of capital and interest is by no 
means so negligible as post-classical criticism has often assumed. 
On the one hand in the wage fund theory, on the other in the 
Ricardian modifications of the labour theory of value, particu
larly in the letters to McCulloch, there exist the rudiments of a 
theory in many cBSential respects not dissimilar from that which is 
to be found in Jevons, Bohm-Bawerk and Wicksell. In a series 
of brilliant reconstructions in the Firll4nztMoreti&che Umef'
suchtmgen and elsewhere, Wicksell himself indicated the 
significance of certain aspects of the claBBical doctrines in this 
respect. More recently Mr. Edelberg has shown 1 how, if one is 
willing to give Ricardo the benefit of the doubt in one or two 
connections, a whole theory of capital and interest on Wicksellian 
lines can be reconstructed from actual Ricardian material. 
In any case it cannot be said that important theories of capital 
and interest played a negligible part in the classical system. 
Indeed, if a choice had to be made between the classical theories 
and those modem systems which ignore the Jevonian-Bohm
Bawerkian reconstruction and reject the classical elements, 

1 .. The RiOt.rdian Theory or Profita." E_ie4. February, 1933, 
pp.151-'1" 
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there is much to be said for the view that the classical theories 
would be much less likely to mislead. 

But the classical system as a whole was very vulnerable. 
It was open to general attack on its theory of value. It was 
everywhere deficient on points of formulation. And these 
particular theories of capital and interest were liable to attack, 
not merely for their obvious deficiencies in this respect, but also 
for political reasons. As time went on, the wage fund doctrine 
in particular, instead of being reformulated in those minor respects 
in which it was defective, became the target of continuous and 
completely hostile criticism, some of it justified in points of 
detail, but most of it analytically erroneous and totally beside 
the point. Nothing could be more superficial-for instance
than the criticisms put forward by writers such as WaIker 
and J. B. Clark of the incontrovertible proposition that wages 
are paid out of capital. But for political reasons the classical 
theories of capital were unpopular and men jumped at any 
pretext for rejecting them. The result was that, particularly 
in English circles, much of the Economics of the fifty years after 
1870 was what Wicksell calls a Kapitallose Wirtschaftsthe01'ie 
-an economic theory of acapitalistic production. Considerations 
of capital theory proper, save of a more or less terminological 
nature, simply disappear from the picture. Professor Taussig's 
Wages and Oapital was a gallant attempt to stem the tide
which incidentally carried through most of the modifications 
necessary to make the classical theory logically acceptable and 
completely disposed of the ridiculous mytb that it had originated 
in selfishness and reaction. But it was in vain. When, after 
the war, Mr. Dennis Robertson and Mr. J. M. Keynes turned 
their attention to problems of fluctuation which involved similar 
considerations, the tradition of a theory of capital had so 
completely disappeared in English Political Economy that they 
had to start completely from the beginning. Nor was the 
position any better in certain continental circles. The work 
of Pareto, valuable as it is in other respects, adds little to 
knowledge in this connection. It would perhaps be putting 
it too strongly to say that there is no capital in his equations 
of economic equilibrium. But it would certainly be correct 
to say that there is no time. Now time is the easence of capital 
theory. 
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There was another stream of thought, however, in which the 
theorems of the classical eco~omists were by no mealll altogether 
abandoned. In spite of his antipathy for Mill and his celebrated 
denunciation of his" four fundamental propositions on capital" 
-"all wrong," as he said, Jevons had taken over into his capital 
theory important classical elements. And in Bahm-Bawerk's 
II Positive Theory of Capital" something very like the classical 
wage fund theory, shorn of its obvious defects of formulation, 
makes its appearance. Bqt Jevons' chapter on capital was only 
an outline; and, for various reasons, the influence of Bahm-Bawerk 
was not altogether fortunate. In his critical work, he was 
undoubtedly unjust to many of his predecessors. This, where 
it did not create repulsion, created the impression of a much 
greater lack of continuity than actually existed. And in his 
positive solution, which in most important respects was sub
stantially correct, the emphasis and arrangement was such as 
to make understanding of the main elements much more "difficult 
than nced have been the case. The sections dealing with the 
element of time discount are admirably clear and have made a 
permanent mark on the discussion of ~e subject elsewhere. 
But the sections relating to the " third ground" for the existence 
of interest-the II technical superiority of present goods,;,r-are 
developed in a mode which definitely invites criticism. W~at, 
as Wicksell points out, is really the central and fundamentally 
unassailable core of the Bohm-Bawerkian theory-the discussion 
of the "influence of the varying productivity of productiVE! 
proccsses of difTerent "lengths on priccs, the use.of the subsistence 
fund, and the formation of the rate of interest-only appears 
as a sort of practical application of these more disputable 
propositions at the very end of the book. It is clear that many 
of Bahm's readers nevet reach that last section. The result has 
been. that in those parts where the oral tradition of BOhm
Bawerk's seminar was not influential, it came to be thought 
that the theory of the relation of time discount to interest was 
Bohm-Bawerk's chief "contn'bution. The propositions relating 
to the .. third ground" were held to have been disposed of by 
the criticisms of Professors Fetter and Fisher i and the most 
valuable element in the solution, therefore, what is really a 
marginal. productivity theory of interest, properly stated in 
regard to the time element, tended to escape attention. 
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But not with Wicksell. . For Wicksell the productivity side 
of the question was obviously at' once the more important 
and the more deserving of further elucidation. Steeped as he 
was in the literature of the classical system, he had no difficulty 
in detecting the underlying continuity between Bohm
Bawerk's theory of the subsistence fund and the classical 
wage fund theory, and with his mathematical insight he 
divined, in spite of all Bohm-Bawerk's disclaimers, the 
substantial identity between the general marginal productivity 
analysis and the propositions relating to the varying produc
tivity of different investment periods. He was thus able 
to present an account of equilibrium of capitalistic production 
which combined all the best features of these apparently divergent 
theories, and, by invoking the methods of Walrasian analysis, 
he was able to present it in a much more general setting than 
was the case with either Jevons or Bohm-Bawerk. It is true that 
this theory itself is not complete. It was fully developed in the 
Lectures only for the case of circulating capital. And although 
later on, in his review of Dr. Akerman's book (printed below as 
Appendix 2) Wicksell developed a solution for the case of capital 
of varying degrees of durability, it is obvious that this is one of 
the fields of pure analysis in which most yet remains to be done. 
But the fundamental ideas of his theory-the place of the varying 
productivity of variations in the investment period, the idea 
of interest as the difference between the marginal productivity 
of direct and indirect uses of factors of production-these 
are notions which are not likely to be superseded and which are 
fundamental as a basis for future work. 

I come finally to what is probably the best known ofWicksell's 
contributions-his celebrated theory concerning the relations 
between money and natural rates of interest and movement8 
in the general level of prices. This is probably Wicksell's most 
original contribution. The main propositions are certainly 
not new. As Professor Hayek has shown 1 there is a very 
considerable body of passages in the classical literature, in which, 
in one form or another, they make their appearance. But, 
apart from one isolated passage in Ricardo, which Wicksell 

1 Pricu and Prodvaion. chapter i, pauim • .. A Note on the Development of 
the Doctrine of' Forced Saving,'" Quam,', JoumaJ 0/ ECoMmiu, ToL slTii. 
pp. 123-133. 
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saya explicitly was only brought to his notice after the publication 
or his own theory, these passages are not in the most conspicuous 
or most easily accessible works, and there seems little reason 
to question that, in so far as any idea implicit in the fundamental 
notions of Economics can be so described, his main idea was 
original. 

Its influence has been far reaching. It is clear that in Wicksell's 
own treatment, in certain respects-not unimportant in regard to 
practical applications-it is not correctly developed. It can be 
shown that the proposition that the money rate of interest 
which keeps prices stable is also the rate which clears the market 
of voluntarily accumulated capital, breaks down when the 
conditions of capital supply are either progressive or retro
gressive.1 It is clear that it stands in much need of refinement 
before it can be applied to the interpretation of actual conditions
still more as a guide to practice. The notion of a single rate, either 
natural or monetary, needs to be replaced by the idea of a 
structure of rates; and the interrelations of these rates, and their 
relation, not merely to the stream of saving, but also to the risk 
factor, need much more study. But when all is said by way of 
qualification, it remains true that the discovery, or rather the 
rediscovery, of the general relationship involved is one of 
the greatest single steps forward in monetary economics since 
the proper elaboration of the quantity theory. It is the key, 
not only to the more complex problems of fluctuations of 
monetary value, but also to much that is central in the general 
theory of capital and the theory of business cycles. 
Monetary theory and capital theory alike are at an impasse 
when the theory of money is limited to the simple quantity 
theory and the theory of capital is· divorced from the theory 
of the money market. The value of money is said to depend 
on the quantity of money and the velocity of circulation, the 
rate ot interest on the marginal productivity of extensions of 
the investment period, and the rate of time discount. The 
relations between the supply of capital and the supply of money, 
between the money rate of interest an<\ the rates of real accumu
lation and investment, not to mention the' relations between 

I See Hayek, MonelGry TAeory aM 1M Trad. Cyek. chapter v, and Prieu 
aM Produclioft. chapter I; also O. Myrdal, .. Der Gleiohgewioht&begrifi' als 
Instrumen' der Geldtheoretischen Analyse." in Bailrage nr G~ eeL 
Hayek. 
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relative prices at various stages of production and the rate of 
borrowing of the entrepreneurs-all these problems, whose 
solution is essential to any comprehensive theory of economic 
change, remain unexplained until this fundamental conjunction 
has been effected. No doubt in this field it has been left for 
others to develop the implications of the broad principles which 
Wicksell laid down and even now much work still remains to 
be done. But the main credit of rediscovering these principles 
and bringing them once more into the centre of discussion must 
rest permanently with the author of these lectures . 

• * * • • 
The present translation is based upon the third edition, 

published in Sweden after the death of the author under the' 
editorship of Professor Somarin. The two volumes into which 
it is divided, which deal with general theory and money and 
credit respectively, are to be published successively and will be 
Bold separately. There have been added, as Appendices to 
Volume I, two of Wicksell's longer articles, one which adds to 
the capital theory of Book II further elucidations of the problem 
of durable capital not provided in the text, and another, which, 
in the form of a lengthy critique of Professor Cassel's Theory of 
Social Eco'1WmY, underlines various details of Wicksell's general 
outlook. The inclusion of this latter must not be thought to 
imply any special endorsement by the editor of all the 
various criticisms it contains; there are, indeed, several not 
unimportant points, notably those relating to the measurability 
of utility, where Professor Cassel still seems to me to have the 
better of the argument. But it is always good to know exactly 
where important authorities differ, and it was thought that 
anything which should elucidate the relationship of the theoretical 
systems of the two most famous Scandinavian economists of 
our time would therefore be helpful. 

Wicksell's aim in preparing the Lectures was to provide a 
work which would not only enlighten the professional economist 
but would also serve as a teitbook for students. It is with 
this end' in view that the present edition has been prepared. 
It is not perhaps suited as an introduction for very young 
students who have no preliminary acquaintance with economics 
or any of the natural sciences. For such, some such work as 



INTRODUCTION 

Volum15 I of Wicks teed's Commonsense of PoliticaZ Ee<mOmY is to 
be preferred. But for more advanced students (i.e. students in 
the first year of preparation for the final examination, as 
distinct from students preparing for the intermediate) and for 
readers of maiunty it is admirably fitted for use as a general 
textbook. I know no single work better suited to the needs of 
any natural scientist who wishes to get a general view 
of what theoretical economics is about, and to what extent 
it is scientifically respectable. In parts the exposition is 
mathematical. But bere, as in the original, the more advanced 
sections and the sections involving calculus have been printed 
in smaller type and may be omitted on first reading. The 
main argument throughout is accessible to those who have no 
mathematical competence. 

The task of editing the translation of a technical work of 
this sort is always somewhat arduous, and I am indebted to 
many friends at tbe London School of Economics who have 
lent assistance. The final version of the text owes much to 
Dr. J. R. Hicks, who generously gave much time to the checking 
and correction of the manuscript. In addition to providing the 
translation of the Appendices, Mr. Solomon Adler gave valuable 
assistance and advice concerning the rendering of technicalities, 
and Mr. E. S. Tucker has bome the main burden of the laborious 
task of seeing the book through the press. 

Lo.DO. SCHOOL Olr Eoo.ollUos • 
.tpril, 1934. 

LIONEL ROBBINS. 



FROM THE AUTHOR'S PREFACE TO THE 
SECOND EDITION 

The first edition of this book was a very limited one, for 
I did not wish to deprive myseU of the opportunity of publishing 
a new edition and of availing myseU of the improvements which 
experience and expert criticism might suggest. Unfortunately, 
very little criticism, either public or private, has reached me ; 
but during the ten years or more in which I have been teaching 
I have naturally discovered various defects, which in this edition 
I have endeavoured to correct. By omitting the chapter on the 
theory of population, which was published a couple of years ago 
in a revised form as a .. Verdandi II publication, it has been 
possible, without increasing the size of the work, to find space 
for certain additions, which, I hope, will increase its value and 
its usefulness. Thus the presentation of the theory of rent and 
the problem of distribution in a non-capitalistic economy has 
been expanded and, in connection with the theory of interest, 
some pages have been devoted to a r~um~ and criticism of 
Bobm-Bawerk's theory in its original form. Similarly, I have 
given a detailed alternative explanation 1 of the origin of interest 
and of the solution of the problem of distribution under capitalistic 
production, in which I assume that the whole of the available 
supply of current labour and land is either invested in production 
at once, at the same time, or possibly at different moments of 
time i after which, the products mature spontaneously under 
the influence of free natural forces-as for instance in the 
laying down of wine for consumption, etc. Interest then appears 
in its purest form as the .. marginal productivity of waiting II 
(or of time), and the problem, in all its phases, is easily susceptible 
of exact treatment in a mathematical form, without it being 

1 This expreeaion i. perhaps not entirely suitable,. since, .. will eaai1y 
be ~. the _ce of the argum~Dt is in both _ the BalD.. I& is therefore 
also poeaible that I ought to have endeavoured to oombine aectiOD8 II. :to C 
and Din. Bingle uWform presentation. I haft found myself unable,. 
however. for various J'MIOne,. to do this. AI they DOW stand. th_ 'wo oollateral 
presentation. may materially auppon and explain each other. 

:u.i 
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necessary to have lecouxse to calculation with so-called simple 
interest, as in Bohm-Bawerk's well-known exposition. 

Finally, the original brief discussion of the phenomena of 
the accumulation of capital has been expanded, and now includes 
an examination of Professor 9a.ssel's interesting contributions to 
the still very meagre literature of this subject. 

As will appear from what has been said. the present edition 
has a more "mathematical" character than its predecessor. 
In every case, however, I have prefaced the mathematical 
analysis by an elementary treatment with definite-though 
usually arbitrary-£gures. The passages in smaller type can, 
for the most part, be read and understood without any Ilpecial 
knowledge of mathematics, and for the remainder, as I have 
said in the text, the standard reached nowadays in secondary 
schools should suffice. 

Opinions may differ as to the value of this method. For my 
. own part, I am convinced that a constant and logical argument 
from simple assumptions conveys more real knowledge than 
variegated but super£cial talk upon everything under the SUD : 

national character, racial difIerences, will to power, class interests, 
etc. Again, as regards the controversy concerning the so-called 
historical and theoretical treatment of economics (of which the 
latter must of necessity be more or less mathematical), this is 
a matter which can, in my opinion, be settled only by 8. diviaion 
of labour. We must be deeply grateful to those persons who, by 
the discovery and investigation of documents reIa.ting to economic 
history-matters treated in 8. very step-motherly fashion by 
earlier historians-have succeeded in illuminating the present by 
the light of the past, and in showing to us some links on a chain 
of development of which we ourselves and our environment 
constitute another link. But, on the other hand, if economics 
is Bome day to become a rea.l science and guide to practical 
business it must inevitably advance to certain positive results 
and principles of universal application. It will not do to treat 
questions reIa.ting to economic policy, to trade and induatry, 
and especially to population, as if they were metaphysical 
speculations in which each person ca.n adopt the point of view 
which appeals most to his temperament-and still more 
frequently, perhaps, to his private interests. We are hele 
concerned with substantial quantities, measurable magnitudes, 
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a and 6, plus and minus. To secure an explanation of their 
relations which would be convincing to every thinking and 
unprejudiced person cannot be said to be outside the scope 
of economic inquiry, but must, on the contrary, be its 
ultimate goal. 

I am, of course, far from regarding the following arguments, 
which are for the most part hypothetical, as an adequate 
foundation for a practical treatment of economic questions, 
though I have little doubt that they constitute a necessary 
preliminary-and, at the same time, provide a useful exercise 
for those concerned with such problems. In more than one 
case it may appear that a direct application of our principles 
to actual politico-economio problems would be quite natural. 
In such cases we must certainly be on our guard against 
over-hasty generalizations from results achieved by way of 
abstract deductions j and, unfortunately, the mathematical 
method affords no absolute guarantee against false deductions. 
But, in any case, that method has a great advantage over the 
merely descriptive method, in that errors committed cannot 
long be concealed, and false opinions cannot be defended long 
after they have been shown to be wrong. 

KNUT WICXSELL. 
LVND. 

MarcA, 1911. 



LEcrURES ON POLITICAL ECONOMY 

GENERAL THEORY 

INTRODUCTION 

THE NATUlU!: OJ' ECONOMICS: DMSION OJ' THE SUBJECT 

It is not easy to give a satisfactory definition of the term 
.. political economy ".1 The conception itself is, indeed, 
somewhat vague-a natural state ot afiairs in the infancy 
of a science. Literally, the name indicates national house
keeping or the theory of national housekeeping. Yet, 
at any rate nowadays, a nation has no common housekeeping, 
but every individual manages his own affairs. The State itself 
constitutes a management of some affairs in common and the 
same is true of the local units j the housekeeping of those units 
is dealt with by the science of publio finance, which, though 
it must be regarded as a part (and an important part) of political 
economy, is by no means the whole. In modem times, moreover, 
it has become customary to treat publio finance as a distinct 
science. 

The name political economy arose during the so-called 
.. mercantile" age, when it was regarded as a duty of the State 
itself to exercise an extensive influence over the affairs of 
individuals, so that the latter enjoyed bnly a very restricted 
liberty, under the guidance and control of the State. At that 
time, therefore, it was appropriate to speak of political economy, 
a term which adequately represented the conception which 
underlay it. Its appropriateness diminished with the advent of 
the physiocratio ideas and the victory of the conception of 
unrestricted liberty and free trade, especially as the main thesis 
of the latter was that the State should inteI1ere as little as 
possible in economio affairs and leave the individual, except 
in certain well-defined cases, free to attend to his own business. 

1 [Swedish N~ioRGld:onomi: German N~ie.] 

• 
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Thus, according to this view, the fundamental principle of 
political economy was that its subject matter, the national 
household, did not exist. 

In OUI' day, it is true, there has been a reaction against 
this ultra-liberal principle, but nevertheless it is still in reality 
the individualistic, purely private, system which predominates. 
For this reason many modern writers have desired to reject 
the qualifying adjective" political" or " national .. and to speak 
merely of economics, or have invented entirely new names, such 
a,s "plutology" or "catallactics". But in the absence of 
a better name we may perhaps retain the old one,1 provided 
that we are careful not to import into it the conception of 
a national unity in the economic field which does not exist in 
reality. In accordance with the modem outlook, the subject 
matter of political economy is becoming more and more the 
doctrine of economic phenomena, in their interrelations, seen 
as a whole; i.e. in so far as they uci.formly affect whole classes 
of the community, or a whole people, or the totality of all 
peoples (what the Germans call Weltwirtschaft). By an economic 
phenomenon or activity is meant every systematic endeavour 
to satisfy a material need, or, more precisely, one which seeks 
with the available means to achieve the greatest possible result, 
or a given result with the least possible means. (The familiar . 
expression, "to obtain the greatest possible results with the 
smallest possible means," is illogical and should therefore be 
avoided.) 

In many cases such an activity, though directed to the 
advantage of an individual, at the same time promotes, or is 
at least not inimical to, the general good. He who works and 
produces only for his own gain also confers benefits on others 
-indirectly, by means of exchange; the improvement of the 
soil and of technical plant in general, which is effected by the 
present generation, possibly only in its own interests, will, 
nevertheless, be of benefit to the coming generation. In such 
cases individual and national economic interests coincide. But 
it is equally common, or even more common, for one economic 
interest to conflict with another; circumstances or activities 
which benefit one branch of industry, one class of society, or 
one generation, are often more or Jess injurious to another. 

1 [i.e. Nationald:oflOfTli (Swediah) or Natioruilol.:onomie (German).] 
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Examples of this kind are familiar to everybody; the most 
important is surely the distribution of property, in so far as 
possession of land or an exceptional monopoly of any kind 
necessarily excludes others from that land or that monopoly. 
Private and national economic interests then no longer coincide, 
and the question arises which is to be followed; in other words, 
which of two conflicting interests is to be preferred as contributing 
most to the general good. To answer this question is the practical 

. and social duty of political economy, and it might be said that 
the definition of political economy as a practical science is the 

. theory of the manner of satisfying human needs which gives 
the greatest possible satisfaction to society as a whole,1 having 
regard to future generations as well as to the present. The 
existing individualistic organization of society, in so far as it is 
socially justified, must then be regarded as a means to the 
attainment of that end. 

The solution of this problem is frequently very difficult 
and the result is, of course, always dependent not only on 
technical economio considerations, but also on the degree of 
our sympathies; that is to say, on our understanding of the 
interests and demands of others. When we say that a thing 
is beneficial or injurious from the point of view of political 
economy, this manner of speaking is based on an ethical or 
philosophical postulate; that is to say, on certain conceptions 
concerning the natural right of men to live and enjoy the good 
things of life. We either consider all to have the same rights 
and reckon each individual member of society as a unit, or 
else, for one reason or another, we recognize a difIerence between 
them, though in that case the reasons must be clearly stated 
if we are to regard our view as scientifically established. 

As we all know, opinions on this question have changed 
greatly in the course of time. In earlier times, only the free, and 
afterwards only the propertied, classes were regarded as members 
of society in the true sense; slaves and those without property 

. were' regarded in much the same way as domestic animals in 
our day-merely as a means and not as an end. Aristotle's 
well-known saying that shuttles and the plectron of the lyre 
would have to move of themselves before slavery could cease, 

1 Here. too, one should avoid the very commoJlo but fundamentally 
meaningleea, expression .. the greatest happinella. of the greaten number". 
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is evidence of this view, though we need not go back so far 
in time to encounter si.mila.r opinions. Among eigbteenth century 
Swedish writers on economics, mentioned by Amberg in his 
Friketstidens politiska ekonomi (" The Political Economy of the 
Age of Freedom "),1 we repeatedly find remaJ.'ks which show 
that the conception, 80 repellent to our minds, of a workman 
as a mere beast of burden was, a.s recently as two centuries ago, 
still general a.nd deep-rooted. Indeed, it may be regarded in 
some degree as one of the merits of economic science that in 
this respect it has produced a. revolution in publio opinion. 

f
soon-~ we be~ B~riOU8!y to _regard e.c~nC!xru.~ phenomena. 
~ wllQk and to seek for the c~nditio1lS ~f~he_1Vellllre of the 
whQJ.e, cOnB.ideratlon for .the interests of .the proletariat _Jllust 
e~erge; a.n<!.trom thence to the proclamation of equal rights 
for all j1! only a short _J 

The very concept of political economy, therefore, or the 
existence of a science with such a name, implies, strictly speaking, 
a thoroughly revolutionary progratnme. It is not surprising 
that the concept is va.gue, for that often happens with 
a revolutionary progratnme. Indeed, many pre.ctical and 
theoretical problems remain to be solved before the goal of 
economic or social development can be sa.id to be dearly 
understood. Something can still be said in favour of the older 
point of view, but in any case it should be said straightforwardly 
and without prevarication. If, for example, we rega.rd the 
working classes as beings of a lower type, or if, without going 
so far as this, we regard them as not yet being ready for a full 
share in the product of society, then we should Bay SO clearly 
and base our further reasoning upon that opinion. There is 
(lnIy one thing which is unworthy of science-to conceal or 
pervert the truth; that is to say, in this case, to represent the 
position as if those classes bad already received all they could 
reasonably wish or expect, or to rely upon unIounded, optimiatic 
beliefs that economic developments in themselves tend to the 
greatest possible Batisfaction of all. This latter mistake was 
made especially by the so-called •• hannony " economists in the 
middle of the 1ast century-the American, Carey, and the 
otherwise admirable Frenchman, Bastiat-both of whom in 

J Ct. also G. &baumAD, BtuJier ;/ribeJ8litk4. 7I/JI~w1n liUuGtu" 
Helsingfora. 1910. 
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. their own countries and in 0Ul'8 have had, and still have, many 
disciples. 

The division of the subject which first suggests itself is 
into .. theoretical" and If practical" political economy
economics in the narrow sense and national economic policy. 
Owing to the decisive difference which it makes to oW' handling 
of economio problems whether we assume the existence of 
private property and freedom of contract in anything like their 

l
,present forms, or Wheth. er we do not., l .• t JIll .. 'ght be more. appropriate 
to subdivide the practical portion into two parts: lone bei'UL9:n 
a'pplication &the theotr1ou~ on exi~i.!!!LCQnditions, an(!JlLe 
cUMUl..~11Iinatiorl of the Joundation itse!U 

The former of these would be, at the same tUne, a link 
between the latter and the theoretical portion. On the one hand, 
it amplifies the theoretical abstractions by a closer consideration 
of reality, whilst, on the other hand, the practical problems 
which emerge as soon as we approach reality can find their 
ultimate solution only in a criticism of the foundations of the 
whole economio life of society. 

We thus arrive at the following division of our subject:
(1) A. theoretical par' (pure, general, or theoretical economics), 

comprising a statement of economio laws or the connection 
between economio phenomena, in which, in order to discover 
or demonstrate these laws, we must necessarily proceed from 
certain simplifying assumptions. 

(2) A. practical part (applied economics, particular problems 
of the consumption, distribution and production of goods), 
comprising the application of these laws to various fields of 
activity in the concrete economic life oj society. 

(3) A. social part (social economics or economic policy), 
comprising an investigation into the question how these economic 
laws and practical precepts should properly be applied in order 
to obtain the gt'eatest possib~ social gain, and what changes in 
the existing economic and legal structure of society are nece68arY 
to this end. 

In the firs' of these main parts there are certain subdivisions. 
First and foremost comes the theory of Auman waflts, quantitative 
and qualitative, i.e. the general theory of consumption, which, 
since it is the purpose of all economic activity, should logically 
be placed first, even though in actual life it comes last in point 
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of time. AI! regards such needs, or consumption, the guanlitatiw 
point of view emerges first, and in this respect the number of 
consumers is of decisive importance. Thus, in our first 
subsection, we naturally treat of the theory of population, its 
composition and changes. Man is, indeed, not only a consumer; 
he is also a producer. Yet he is, both phylogenetica.lly and 
ontogenetically, both in racial and individual development, 
a consumer long before he is a. producer. In the theory of 
production, moreover, man is only one of the productive £actors ; 
in the theory of consumption he and his purposes constitute the 
whole. Generally speaking, and even apart from the above 
division of the subject, it will be found that the theory of popula
tion, which can never be omitted from a. complete treatise on 
political economy, can never find a. suitable place in the system 
unless it forms an introduction to the whole. In actual fact, 
it is impossible to consider economic problems profitably, whether 
they are of a practical or theoretical klld, unless we constantly 
keep population and its changes in view. On the other hand, 
it would appear that certain problems of population are of such 
a complicated nature that they cannot be solved without 
a thorough knowledge of every part of the theory of economic 
structure. Thus we return to these problems at practically 
every point in a thorough economic investigation, and their 
solution may be regarded as its chief result. 

We next turn to the qualitative side of human needs: to 
their extent and intensity, relative importance, etc., and the 
comparative importance which we accordingly attribute to the 
means of satisfying these needs. The development of this inquiry 
will lead 'US to the theory of value and to the associated general 
theory of eWW;T'1le. On the other hand, exchange as it appears 
in reality in modern society, and the regulation of exchange 
hy society which may be considered desirable, belong respectively 
to the second and third main sections of our subject. 

The next subdivision is the general theory of production 
and of the factors of production; land (or nature), labour, and 
capital, their part in production and their relative shares in the 
distribution of the product-rent, wages, a.nd interest-all 
examined on certain simplifying assumptions, such as universal 
free competition or competition limited in a certain manner. 
It is already clear that the theory of production cannot be 
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separated from the theory of distribution, though it should be 
noted that this applies only to distribution as it actually takes 
place under the individualistic economic system, or, more 
correctly, as it would take place on our simplifying assumptions. 
The social problem of distribution, on the other hand, which 
belongs to the third main division, is fundamentally difIerent 
from this; it embraces, among other things, the question, not 
yet raised at this stage, of property rights in the various factors 
of production. 

In these two subdivisions we shall treat the subject mainly 
from the static point of view, i.e. we shall assume, in principle, 
a society which retaina unchanged from year to year the same 
population, the same area of territory and the same amount of 
capital, and remains on the same level of technical achievement. 
By way of transition to a more dynamic point of view, which 
can only be successfully presented in combination with the 
practical part of our subject, we shall briefly treat the problem 
of saving or accumulation oj capita~which is equivalent to 
production without corresponding consumption-as well as 

.its negative counterpart, capital consumption. 
Finally, we include in the general or theoretical part of our 

work the theory of the medium of exchange, money as well as 
organized credit, which subjects are clearly connected and partly 
coincide. Many monetary questions, it is true, have their proper 
place in the special or applied section of our subject, but to avoid 
unnecessary length we shall treat most of them together, more 
especially since the actual technique of money is of much greater 
interest to pure economic theory than the technical details of 
production or trade. 

We thus obtain the following five subdivisions of Part I of 
our work:-

(i) The theory of population.l 
(ii) The theory of value and exchange. 
(iii) :rhe theory of production and distribution. 
(iv) The theory of capital. all of which are treated in 

Volume I, and 
(v) The theory of money and credit, which is the subject 

of the second volume of the theoretical part of our work. 
As I shall probably not be in a position to publish either 

1 [For reMOUS explaiued in the author', prefaoe; thia _tiou .... omitted in 
the lItlOoud Swediah edition and ill no' inoluded in the prwen' tranalation·l 
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of the two other main parts, it is unnecessary to recount how 
I have conceived their content or how I have treated them in 
my lectures. I need only add that the third main division (or 
Social Economics) would include, as its last section, a theory of 
public finance-which is usually treated nowadays as a separate 
science, as a study of particular financial legislation-though in 
essence it undoubtedly constitutes a part, growing more important 
and extensive every day, of political economy. 

This division of the subject accorda in the main with that 
used by Walras in his Elements d' konomie politique pure, though 
it is not always based upon the same reasons. Formerly, following 
the example of J. B. Say and J. S. Mill, it was usual to divide 
economics into the theories of production, distribution, exchange, 
and consumption-a chronological order, as it were, according 
to which it was supposed that commodities must first be produced, 
then distriJ.naed between the persons participating in the 
production (workers, landlords, capitalists, etc.) and then 
exchanged, in so far as they were unable to avail themselves 
of their share in kind, and finally COn8Umeil. But this easy 
division of the subject is far from logical. Production and 
distribution cannot, as we have already pointed out, be 
understood except in combination, and the concept of value 
and exchange underlies both, a fact which has led to incessant 
anticipations and circumlocutions unfortunate from an expository 
point of view. And, again, there was not much left to say about 
consumption when everything else had been treated; so that 
the whole of this section was completely ignored by Mill. Yet, 
if this is allowed to happen, one loses sight of the fact that that 
which directs-or, more correctly, O'U!Jht to direct-all economic 
activity is human needs. Thus the theory of wants or wlue 
should undoubtedly be placed first; and this is often done 
nowadays, even by writeJ"8 of textbooks who, like Professor C. 
Gide, otherwise preserve the old division of the subject. On the 
other hand, it can hardly be right to postpone discussion of 
value, as Philippovich does, and only to treat of it in connection 
with the theory of commercial practice. The theory of value 
in its modem form has, as we shall see, been more or less 
responsible for the transformation of every branch of political 
economy and should, in combination with the theory of 
population~ constitute the foundation of the whole edifice. 
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Another consequence of this traditional division of the 
subject has been that, within the various main divisions, 
theoretical, practical, and social problems have been treated 
together. At an earlier stage in the development of the science, 
this might be defensible-and there is no doubt that it helped 
to give to the works of Mill, as previously to those of Adam 
Smith (whose division of the subject is somewhat difIerent), a high 
degree of literary charm. But in proportion as science develops 
and becomes specialized, a difIerent method becomes necessary 
and, by adopting it, it becomes easier to escape the criticism, 
advanced so often and with so much justice against the older 
economists, that the range of validity of their conclusions was 
not always clearly established. 

It is a more especial disadvantage of the traditional division 
of the subject that the theory of money came to be treated 
as a mere episode in the theory of exchange, without regard to 
its great theoretical and practical importance in every branch 
of economics. This is probably the real reason why, despite the 
voluminous writings on the technical aspects of money and 
credit, no complete theory of money and its functions has ever 
been advanced, and why it ·remains one of the least explored 
fields in the theory of political economy. 

Passing over to pure or theoretical economica (with which 
the present volume will be solely concerned) we should point 
out that the exposition in the whole of this section must of 
necessity be abstract and schematio i the results will be 
oorrespondingly hypothetical, that is to say. they can only claim 
validity under our simplifying assumptions .. Whether, and to 
what extent, they will aooord with reality will evidently depend 
on two circumstances: first and foremost. whether our 
assumptions are themselves founded on reality. i.e. contain at 
least some elements of reality-which we must always demand, 
for otherwise all reasoning about them would be sterile. We 
can, for example, safely assume that men are actuated by 
selfish motives, because that is always, at least to a very large 
extent, true. But we can no more assume that they are filled 
with a desire to injure each other than that they are purely 
altruistio. Further, the oonditions hom which we abstract 
must be relatively unessential, at least as regards the question 
under discussion: when we are considering certain economic 



10 LECTURES ON POLITICAL ECONOMY 

problems such as, for example, price formation, we may forget 
tha.t man is not entirely individualistic but has also social 
impulses. But we must not do so in other problems, as for 
example in the politico-social field or in the science of publio 
finance. Having, by this means, obtained a first approximation, 
it is possible by successive approximations (i.e. by taking into 
consideration more and more of the conditions at first omitted) 
to approach nearer and nearer to reality, in much the same way 
as the astronomers were obliged to proceed in order to discover 
the laws of the real movements of the planetary system. 

It is not, however, always possihle to decide in advance 
whether the conditions from which we abstract are essential 
or not. It may even happen that we must deliherately ignore 
conditions which are in themselves of the greatest importance, 
because the problem in question is of so complex a nature that 
it cannot be rationally treated in any other way. Thus, in the 
theory of value, we shall ignore, for the time being, the functions 
of money-which in fact are essential and not merely of secondary 
importance. And we shall often regard the economic activities 
of a people as isolated, whereas among the peoples who interest 
us, such an isolation does not, even approximately, exist and 
therefore our assumption corresponds with reality only if we 
look at the economic activities of the world as a whole. Similarly, 
at the outset, we shall regard both exchange and production 
as if each existed independently of the other, which is practically 
never the case; and, in the theory of production, we shall first 
concern ourselves with non-capitalistic production, although 
this bears no possible resemblance to actual production and, 
strictly speaking, cannot exist in fact. In all these cases the 
results are, of course, not even approximately correct, but are 
purely hypothetical j though the inquiry is not, on that.account, 
valueless. They constitute rather a necessary elem£ne in the full 
and correct solution of the problem under discussion and are, 
therefore, to be regarded as useful work, even if it should 
sometimes prove impossible, for the moment, to complete the 
reasoning by the inclusion of other factors hitherto omitted.' 

1 In the exact. natur&l. scienooa, there are many paralleleasee. One of the 
finest discoveries in hydrodynamics made it pOl!8ible. by Green'. analysia, to 
determine exactly the movement of a solid body of a liquid. Yet the fonnDlat 
so discovered do not (except Buperficially) correspond with observed lactlJ, 
because it wae impoeaible to tr.ke certain important detaila into consideration-
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It has been customary in the 8O~alled historical school of 
political economy to deprecate all abstract reasoning within 
the science as being useless. This view, which, however, seema 
to be dying out, evidently disregards the fact that all human 
thought, of whatever kind, must necessarily be abstract. Historical 
research itself begins by abstracting from all those innumerable 
data in1luencing the problem at issue which are not mentioned 
in existing historical documents; and when it applies the 
results obtained by the historical method to modem times, 
or when it tests them-as it must almost always do-by 
contemporary thought, it also abstracts from all the material 
and spiritual changes of the intervening time-a proce88 which 
may be permissible, but which may lead to serious error. U 
this school were consistent, therefore, it should refrain from all 
conclusions and from all thought beyond the purely mechanical 
recording of facts. Fortunately, it does not pursue its thesis 
to its logical conclusion, but, on the contrary, has enriched 
political economy by much extremely valuable research, which 
will always retain its place among the treasures of the science, 
even though it does not, and cannot, constitute the whole if it j 
and even though-like theoretical research-it cannot claim 
more than approximate validity. 

eIIpeoi&lly the eddie. produoed by the movement of the body. Another, and 
older, example II Newton'. discovery of the.peed of light througb the atmoe
phere-wbiob differed from the actual reeuit "by about one-thUd. beeaole tbe 
heating of the ail' under pret!lure had not been taken into account. Even 
Newton', famoul Law of Gravitation at fint gave an entirely inoorrect reeult 
when he tried to verify it, beeaule one element in the oalou1atiou-tbe length 
of the earth'. radiue-waa ODlylmperfeotly knOWD. 



PART I 

THB THEORY OJ' V.&LUlI: 

BIBLIOOB4PBY.-The three works which, appearing almost 
simultaneously but quite independently, put forward for the 
first time the main features of the modem theory of value are 
Carl ?4~. Grundslltu de1' 'Y olkBWirtschaft.skhre 1 (published 
alter lia death in a new and enlarged edition), Stanley,Jevons' 
Theory of Political Economy, and Leon Walras' EUmefItI 
d'konomie l'Olitiqu« pu,.e (both of which appeared in several 
editions). The simplest, and perhaps fullest, presentation of 
the theory. from Menger'. point of view, and without the nse 
of mathematical symbols, is given by Bohm-Bawerk in his 
famous essay Grundzilge de1' TheoN -du Wirt.schaftlichen 
Giltmoerll 1 (Oonrad. Jah,.bache1'. vol. xiii (1886)). An 
adaptation of this, in which some· portions of interest have 
been omitted, is to be found in the same author's Positiw 
TheoN du KapitaZ.. Among the many works in which the 
theory was subsequently developed may be mentioned Marshall'. 
Principk. of Economics, published in many ewtions ; 
Wicksteed, Tlu Oommon Seme of Political Economy; Pierson, 
Principle. of Economics. r.~Q. Oour. d'konomie 
politiqu« and Manuel d'konomie politique (1909). my own 
work, Obe1' Wert, Kapital und Rente1. and. in Swedish. Johan 
Lemer'. e88ay. in EkonomiBka SamhlllUZi/vet. vol. i, pp. 4-37 
and 48-80. Although supplemented and corrected by the 
modem theories of value. the writings of the classical economists 
on value and price have by no means lost their importance. 
The well-known works of Adam Smith. Ricardo. and John 
Stuart Mill still provide. in this field. a number of instructive 
investigations and observations. A kind of reaction in the 
direction of the earlier point of view. though more apparent 
than real. is to be seen in G. Cassel's Th«>retisc1&e SozialOkonomie 
(1918. 4th ed., 1927). also published in English (1923 and 
1932). 

1 [Th- worn are reprinted in the Seri .. of Scaree Tract&, publiahed by the 
London School of Eoonomioa.) 
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In this part we have first to examine the qualitative aspect 
of human needs and the differing significance which we attach 
to the available means, material, or otherwise, of satisfying those 
needs. In modem communities this significance finds its most 
striking and objective expression in the exchange rolue or price 
of the various objects, goods or personal services. 

The theory of value and price has an importance which 
is not limited to systems where there is highly developed division 
of labour, with money and credit and more.or less free competition. 
Even in a self-contained economy (e.g. in the administration 
of national or communal finance), indeed in every individual 
productive enterprise or consumption unit, valuation constantly 
takes place. And we find exchange, too, when that is understood 
in the wider sense of the term, i.e. a choice between the various 
uses of the same ~eans Of production or finished commodity; 
or between various means of achieving the same end. This 
would still be true if free competition ceased to exist, and gave 
way to some form of collectivism. Hence the theory of value is I 
of fundamental and universal importance in economics. 

Modem investigations in the theory of value have led to the 
setting up of a principle-<>r rather to the generalization and 
establishment of a principle already known and applied-called 
the ~rginaZ principle, whose application extends far beyond the 
actual proVlllCe· of the exchange of goods into the fields of 
production, distribution, and capital. In other words, it governs 
every part of political economy. 

This so-called marginal principle is, in reality, only an 
adaptation of the fundamental idea from which higher mathematics 
and mathematical physics have developed; namely, the idea of 
regarding given magnitudes as variable (as a rule continwusly 
variable) quantities, and of regarding their rateB of change aB 
new quantities (the Newtonian fitUions, the differential co-eflicients 
of Leibniz). It was, therefore, very natural that the refined 
terminology and symbols of the infinitesimal calculua should be 
applied to the modern theory of value. Yet, in the nature of 
things, it is only the fundamentals of the calculus that can be 
used, so that no more of it need be known than is taught in 
schools. 

There is ample reason, therefore, for inserting at this stage 
in our exposition a thorough examination of the theory of value, 
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though only in general outline and from a theoretical point of 
view. The realistio study of value or prices presupposes, in the 
first place, a knowledge of the theory of money and credit, the 
treatment of which is postponed to the second volume; and, 
in the second place, an investigation into trade and marketing-:
which belongs to a special division of economics. 

For reasons of space we must omit many of the details 
and abstruse borderline cases, in which the theory of value 
abounds, and refer the reader to other more exhaustive accounts, 
especially to Bohm-Bawerk's essay in Ccmrad', Jahrb1i.cher, 
mentioned in the bibliography. and to the works of Marshall, 
Wicksteed, and others. 

1. Exchange Value and it, Caua6B. Earlie1- Explanatiom 

The means of satisfying our needs we call ,!tilitie8 or 
commodities-this last signifying utilities of a material kind. 
Immaterial utilities are called pe1scmal services, and these may 
include services rendered to oneself; for example, a walk, or 
gymnastio exercises. Even rest and sleep are such personal 
services and are just as important to the individual as those 
performed by someone else. By good8 we mean objects, many 
identical units of which are available and which are the object 
of trade.! 

The word .. utility" is related to uaeful, a term which has 
many meanings: a thing may be useful in contrast to another 
which is merely pleasant, i.e. which has a lesser and more 
transitory use. More important, however, is the fact that most 
things may have either beneficial or injurious ulterior effects; 
the latter may even edominate, but, being more remote, they 
may be disregarded. Since, howeru. ecollomic theory ~arily 
d.£!!cribes an~ 1&' _ e~onomi~ctiyitl ~.1 ~d 
not as .l~,_,!~ m~!uralll include __ a:glOnK utilities 
those objects which, from a ~osophiUt!tnt of view-.o--might 
b~nsid~~ hiu:nlfuT (e.g. many stim ts) ~~long as_ they 
~iects of Wide!!p~act'proouction and ~~...ptio!l...l The 
Italian, Pareto, in his COUrB d'iccmomi6 polltlque, suggested that 
instead of the word .. utility" we should use .. opheIimit6 .. 

1 [There folloW&, in the original •• paragraph which d.iscuasee questions of 
terminology. which are of no interest to English re&ders.] 
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(from the Greek w1>lJ"p.o~uselu1). But this seems unnecessary, 
because there does not appear to have been any serious ambiguity 
or misunderstanding in economic science concerning the various 
meanings of the terms .. use II or .. utility". 

Unfortuna.tely, the same cannot be said of the closely related 
concept of value. Economists have disputed for over a century 
-and are still disputing-about its correct meaning, or rather 
about the relation between its different meanings. Happily, the 
dispute has now lost most of its acerbity a.nd seems on the point 
of being abandoned. The definition of exchange value or price 
offers no great difficulty and gives rise to no special ambiguity. 
By exchange value we~~~e ratio in--.WlW:h. .goods, 
~mmoaities or seryices are exchat\gOO for oth_~ goods, 
eommodities or services, i.e. the qua.ntity or number of units 
of- every other kind of goods which may be exchanged 
for a given quantity, or a given unit, of the first-mentioned 
good. Thus, strictly speaking, a commodity has as many 
exchange values &8 there are other goods, commodities, and 
services for which it can be exchanged; in this way, the 
conception becomes indefinite) If, howe'Ver, in exchange for 
a. unit of one commodity, one obtains, or must he !.s.tisfied 
with, a smaller a.mount of aU other goods, then we can reasonably 
say that the exchange value of the first-named commodity baa 
fallen. a.re accustomed in practice to use this expression 

.'dio· 

rise or fall has oocurred in the exchange value of 
in relation to the majority of other more important 

lea, even if its exchange va.lue in relation to one or 
important commodities has moved in an oppoeite 

(.!i~l· :ord price is sometimes 11800 with exactly the .same 
. ,'J.'f'-V; exchange value; hut most commonly the pnce of 
-..~w (and often its exchange value too) is supposed to be 

ured in the general standard of values or prices for all 
g()ods, which is caned "money". From the various values 
of goods in terms of money, their money prices-or, if we 80 

prefer, their money values-we can directly deduce, by division, 
their relative exchange values. The problem of the theory <'f 
value is to explain why one conunodity has, either pennanently 
or temporarily, one price and another commodity (or service) 
quite a different one. 
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At fimt tight it might appear that this ".Illation must 
be due t4 difference. of utilitY-80 that exchange value and 
UBefuln~aa would be one and the ,arne thing-{)t at Ie38t 
pr~pGrtional to eadt other. And, in fact, it frequently is the 
caa6 that e~ihangt} l>alue stands in a more or lU1\ direct relation 
to \l&(\fuln~.. This is always true wherever tW() utilities ean 
reIllace olle another and where both. even though more 01' 1e$8 
e1fectively, ean aatisfy th~ same need. If, for l'xaz.npJe, w61<wk 
at our commonelJt fuels ~ beech, b~, pine wood. etc., it mig'ht 
be argued that their varying prices or .exchange values in thfJ 
market depend aln:t08t exclusively on their fuel vruul'-t>n the 
amount tlof heat I>btalnahle from a given. votume Of weight nf 
each. Conditions ale somewha.t dlfIerent with <:oal. In comparison 
with an equal weight of wood, CO&l has great thermal efficiency. 
but the vmous inconveniences &lld discomforts oonnected with 
the llII6 of coal &\$ fuel for a long ti1:ne hindered its UBe lor that 
lJ~, so tha.t it had. little exchange value. .And its excnange 
value Us still low aa compared with wood. Th9 same is probably 
true 01 lignite, peat. ~te. Conditiona aimiIat to those prevailing 
intl'gard to the Ah<lv~·lnentioned three km~ of wood also 
~vail between the v&rioua Wtnal !oodatutI8, lIuch as pork, 
hoof. mutton, veel; betw~n the vegetable foodstuffs, such as 
Wheat, rye, (lilts. and potatoes, and to 80me utent also between 
tutiles-ailk, 'Wool, linen, and (lOtton, etc. But, at! e xa.rnplea 
ahow, the relation between 'Q.!efulne$8 and ex . e is 
not, even under this assumption, quite evident an "'» ~ n 
many east's it d~ n<lt e.ppeu to uillt at aU. Whe ;;:..1-
other hand, two com.tnoditi~ cannot teplate eac ;1\" 
t<maumptiQn, but ~ithef wholly 01' in part 8&tisfr di.tI 
it becomes .. question whether their relative at.iliti ' ..#:1... 
meas~ br oomp&re<i by any common atandA:rd. ll.i.I~:", 
a.Zso prove:t that the prieea 01 two oommoditiu o!teli· • " 
quite diHere~t degrees (and their relative exchange valUE!a 
change) "»'ithout thete being any corresponding change in their 
physical pl'Opertiea. 

At the very ~ginning of the history of economic science, 
a.ttention wtOdirected to this distUtctiOl1.t One ot the best.known 
p4SStlges in Adam Smith it that ia whid~ he explains that tha 

t Ind-t. milch ea.tl~ • .A:si&to\1e brough' 00\ t.hle nq dill~ k~ .. _ 
nf<A$ (<iC<\!l.iQtiOu, tond xpij<A$ (uaetuln_>-
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word" value" has two meanings, so that at one time it expresseR 
the usefulness of an object (or what he calls ita value in we). 
and at another its purchasing power over other utilities (i.e. ita 
e3.iClw/rI{Je value). Adam Smith also pointed out that those things 
which have the greatest value in use often have little or no 
exchange value-for example, water; and. on the other hand. 
the things which have the greatest exchange value frequently 
have little or no value in use, e.g. diamonds. But he stopped 
at this point. He speaks afterwards only of e:rehange value 
and never returns to the concept of value in we. And at this 
point science stood still, one may say, for almost a hundred 
years without it being noticed that Adam Smith's statement 
was really a striking paradox and involved a problem which 
necessarily demanded a solution. There were plenty of 
commentaries and disquisitions on this statement in the 
subsequent literature of political economy. but practically no 
criticism, no examination of ita obvious contradiction. In what 
follows, we shall endeavour to make such an examination. 
But, before doing so, we must say something of the consequences 
which this uncritical reception of Adam Smith's statement 
occasioned to political economy. 

Since, as was assumed, utilities and exchange values did 
not always coincide, but frequently diverged, exchange value 
must either depend upon something entirely different from 
utility, or upon utility and something else as well. The latter 
explanation was generally accepted (though the Socialists, with 
Karl Marx at their head, advocated the former). The result 
was the concept of ~: in order to have exchange 
value an object must, it was said, necessarily be useful, but, in 
addition, it must exist in limited guamities. U the supply is 
unlimited in proportion to the need for it (air, water, and the 
so-called free goods in general-in contradistinction to economic 
goods, which do not exist in unlimited quantities and with which 
we ar~, for that reason, economical), then the exchange value 
falls, in spite of the great utility, to zero. On the other hand, 
great scarcity can impart a high exchange value to objects of 
little usefulness (though some usefulness must always be present), 
e.g. rare stamps, animals, planta, precious stones, etc. ,With 
a slight modification, this point of view. develo~d in..1O the 
well-known proposition that if utility creates ~c! r~gulatea the 
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\demand for a tl@g. its scarcity or the difficulty of producin~ 
\regulates and controls its sunbiJ Its price is, therefore, 
determined, as we are accustomed to say, by the relation between I 

demand and supply. With a given lupply, a large demand 
leads to higher prices, and a small demand to lower prices. 
And we t'e1'Bca, if the demand is fixed and the supply varies. 
If utility, and with it demand, falls to zero, or if it becomes 
negative (so that people wish to get rid of the commodity), 
then, of course, the price or exchange value will also be zero 
or negative-people will pay to get rid of it (e.g. rubbish, slag, 
and formerly even sawdust, etc.). Yet the same can also happen, 
it was said, to useful objects if the supply becomes superabundant 
-e.g. water in floods or cloudbursts, air when it comes in too 

_ large quantities or too rapidly. Dwelling-houses, after all, are 
principally designed to keep out in excess of air and water. 
Again, if a relatively large demand encounters a small supply, 
the exchange value may become very great, as, for example, 
in the case of the demand for gold and jewels, which, even 
ignoring the use of gold as a medium of exchange, are not 
without US8-even if only of a limited kind. They are, therefore, 
eagerly sought for, but they can only be procured in small 
amounts. 

All this is, doubtless, in the main perfectly conect and 
even obvious. But it is not the purpose of science to describe 
the obvious in elaborate terms. If we examine the matter 
a little more closely, the principle of the determination of value 
by supply and demand does not, in reality, throw much light 
on the real nature of the phenomena under discussion. It is 
obvious, for example, that only so-called effective demand 
influences prices. The demand of persons w~arenot in 
a position to pay the price asked for any particular commodity 
evidently has not the slightest influence on price, however great 
that deman.d may be. It may be compared to the longing 
glances of' the numerous, though impecunious, persons who 
gue at the precious objects in a jeweller'S shop window. But 
the effective demand-in other words, the quantity of the 
goods that can be bought at the prevailing price-is, on the 
average, neither great nor small in relation to the supply, but 
is in fact exactly tAs same. Indeed, it is only on this condition 
that the market can be in a state of equilibrium. If the demand 
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is greater than the supply the price will rise; if it is less the 
I price will fall-but it cannot continue to rise or fall for ever. 
Since, therefore, supply and demand are equal where there is 
economic equilibrium and a stable price, whether that price

4 

be high or low, we must further ask: Why docs the demand 
for and the supply of this particular commodity achieve 
equilibrium at o~articul<:r price, and that of another commodity 
at a totally different price T""Tlie classical analysis of exchange 
values gives no direct answer to this question, though this 
drawback was felt by the classical economists themselves. 

It may be pointed out that, in Adam Smith, the expression 
"effective demand" has a somewhat different meaning. It 
means the demand of those persons who are willing to pay the 
"natural price", i.e. the costs of production and transport; if 
suPPfym'tllePiii-ticular case were accidentally greater or les8 than 
this demand, then the price would fall below or rise above the 
" natural price ".1 . 

F. J. Neumann, in his essay on .. Value" in Schonberg'. 
Handbuch, entirely rejects the concept of supply and demand 
(offer and demand) whenever these are regarded as merely 

'quantities. That, in his view, is extremely one-sided. On the 
. contrary, in his view, supply and demand represent a whole 
complex of qualities: extensity, intensity, purchasing power on 

, the part of those who demand, etc.; for which reason it is absurd 
to Bay that demand is as great as, greater or less than, offer or 
supply. The obvious reply to all this is that the circumstances 
enumerated by Neumann doubtless affect the magnitude both of 
supply and of demand, and the total result must be that, when a 
certain price is quoted in the market, a certain definite quantity 
of goods of this kind will be offered and an equally definite quantity 
will be demanded. For my part, I cannot see the one-sidedness 
of such a. view. 

Without entirely abandoning the formula of supply and 
demand, to which they always resorted in case-of need, attempts 
were made by the classical school to provide a more definite 
explanation of the exchange value of at least one group of 
commodities (in practice the most important), i.e. those which, 
as it _was usual to say, could be produced in unlimited quantities. 

1 [The paragraph which follows this in the original baa been omitted. It 
discUllse8 the distinction between utlnld and tOl1gb,., (oJJer and ""1'1'11/). which 
has no counterpart in English economica.] 
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The explanation related to th,eiuoBt ~f.1'!odudion or eventually, 1 
according to a subsequent variaflon orterminology, to their I 
cost of. ,eprod~. If a commodity is not, generally speaking, 

. -an 'Object of production in the ordinary sense (as, for example, I 
certain natural products), or cannot be produced or reproduced 
(pictures by old masters), or if, finally, its manufacture is the 
result of a natural or legal monopoly, then we must still content 
ourselves with the thesis that the price is determined by supply 
and demand. For the majority of goods, on the other hand, 
which ean in practice be reproduced in unlimited quantities 
Under free competition, costs of production would, as has been 
said, determine the average or .. natural" price, about which 
the market price always oscillates. 

It is quite evident that, under free competition, the price 
of a commodity cannot be either above or below its cost of 
production if this includes everything required for bringing the 
commodity to market. including a II reasonable" (i.e. customary) 
compensation to the last seller for his labour and trouble. 
If it were otherwise, the commodity would either not be 
manufactured, or it ","ould be manufactured in such large 
quantities that the price would necessarily fall owing to the i 
increase in supply. \But if this is to be a yaljd expla.no.t.iDn of; 
~~l(Icla.tive.) excbaDg~E!el}. then the costs of p~GiQn 
musteyid~l}tl.1. _he....8QmethiP~te, something !'m~m 
independent (a~solu~!L causes.i ~~t..!l()-U?e_ dependent 
Oii'Tlle exchange val\le9_ ~~eD!selves. Herein lies the weakness 
Jtlie cfissical theory of value. If we an&lyse more closely the 
conception of costs of production, we shall find that the latter 
resolve themselves into a reward or compensation for the use 
of the various factors of production, usually divided into the 
three main categories of land, labour. and capital. If, for example, 
the manufacture of two quantities, tJ and b, of two di.1Ierent 
goods requires the same amount of the same kind of labour. 
the employment of the same quantity of land of the same 
quality and the same quantity of capital for the same period 
of ,time, then we can say without fear of contradiction that 
both quantities of goods will be sold in the market at the same 
price. That is, after all, nothing more than saying that all 
labour of the same kind. aU land of the same quality, and all 
capital employed for the same period of time will receive the 
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same reward, which is 8 natural and necessary consequence of 
free competition. If. on the other hand, as is nearly alway&. 
the (lase, the production of these commodities requires land, 
labour. -and capital in different poportions, e.g. more land, but 
less labour and· capital. for a than b, then some mea.ns 
must be found for reducing the quantities of these variQus factors 
of production employed to 8 common measure, though, of course, 
no direct mea.ns of doing this is a.vailable. In order to express 
them in common unita, we haVCl to refer to the remuneration 
they demand, i.e. th.e rela.tive magnitude of wages, rent, and 
interest. These, however, are not given, and the determination 
of them constitutes 8. problem of the same kind as our original 
problem, and one which can only he solved in connection with it. 

The method adopted by eoonomiaU! of the c1a.asical school 
(particularly Ricardo) to escape from this dileIlUJl& show. 
cotuliderable ingenuity; but 811 has been seen already from 

r
our considera.tion of the connection between the market price 
And the costs of production of a commodity, and atI we ah.a.U 
show in further detail later, the attempt was foredoomed to 
failure. In the mst place, they attempted to simplify the 
problem as much as possible. The various kinds of labour, ' 
such as skilled and unskilled, might, they thought, be reduced I 
to a conunon standard in so far as labour of a higher qua.lity 
was regarded as represen.ting an extta number of working dap, 
corresponding to the higher wages paid for it, and to the time 
which the workman had previously spent on hi3 technical 
education. As regards capital, they found ita chief role in 
production to lie'in advancing wages or the neeesaities of life to 
labourexs and providing necessa.ry tools and raw materials. 
They assumed in consequence that capital (or the capitalists) 
in all branches of production would receive approximately 
the same share or percentage of the exchange value of the 
product (profits of capital). lUcardo expressly admitted that 
this rule WlU! subject to important exceptiDns in consequence 
of the unequal proportions of fixed and circulating capita) in 
the various branches of production. Finally. they thought that 
land could be diaregarded and that rent could therefore be 
excluded from costs of production. They only regarded labour 
and capital em.ployed at the 11I41'gin oJ production as oontnl>uting 
to costs-either on marginAl land, the least fertile (which is 
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luperabundant and, therefore, pays no rent) or, in more intensive 
cultivation, on land which is already employed-where an 
addition to output can pay no extra rent for similar reasons. 
In this way, the factors of production governing exchange 
value were reduced practically to one only-labour. According 
to..R.ica.rdo, the exchange values of various goods should stand 
in more ~! Jess direct relation to~b.e quantities of labour 
r~i!e~ __ to pro~e them._uuder.the Dlost ~avourabl~ 
conditions which tmtJleQessary for their produ..ction, i.e .. on the 
~rgin of proquction. So great was the satisf3ction felt with 
this result, which is formally 80 brilliant, that J. S. Mill in the 
introduction to his theory of value declared the classical theory 
of value to be "complete", 80 that there remained nothing 
for him, or for subsequent writers, to add. 

Ricardo makel another simplifying aaaumption, which must 
be borne in mind in reading his works, if we are not to misunder
atand them. He asaumel that gold, the measure of value and 
pricel, is alwaYI produced with the .a7M labour C08tl, and also 
that profitl on capital employed in the production of gold constitute 
the lame percentage of wagel or of the total product al in any 
other branch. From this he is led to the conclusion that the 
amount of labour employed in the production of a certain unit of 
goods directly expre88el the number of Ouncel or grammel of gold 
for which this unit of goods is habitually exchanged in the market ; 
in other worda its prica measured in gold. On this aasumption, 
on the other hand, the general level of 'lIXJgU can never have the 
least effect on prices, as in that case they would also affect the 
price of gold (in money, i.e. reckoned in gold), which is an obvions 
contradiction. A rise in wages (money wages) can, moreover, 
aocording to Ricardo, take place only in combination with a 
corresponding fall in the profits of capital, where commodity 
prices remain unchanged; a change in commodity prices, again, 
neceasarily presupposes that the amount of labour employed in 
their production has-i>wing to new inventions or to increased 
difficulties in production-become greater or leas than 
previously. 

By these various simplifying aasumptions Ricardo greatly 
facilitated his analysis. In his work, the strncture of economic 
theory appears, for the first time, as a coherent, logical system .. 
But his conclusions thereby frequently aasume an abstract and', 
even unreal character. In this respect. he compares unfavourably I 
with Adam Smith. 
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Even if we a.dmit all these generalizations and simplifications 
for what th~y are worth, we ~ still faced with the ~damental 
error of the classica.l theory of value. Thek margin of production 
~s not a bed limit, given Q, priori, but is variable a.nd its~lf 
tdepends, among other things, upon the actua.l ex.cha.nge 
,value of the goods in question and, to that extent, upon what 
it has to explain. 

Thus, for oxa.mple, there are certain manufactured goods 
(especially atticles ()f day) for which the raw materials exist 
already mixed in nature in practically unlimited quantities, so 
that, for them, there is no margin of production: they can 00 
produced with unchanged lahou:r costa (pet unit of g()()ds) in any 
desired quantity. In the case of other commodities. on the 
other hand-particularly the means of Bubsisrence-in any given 
state of technique, increased labour costs pet unit are necessary 
if they are to be produced in larger quantities tha.n ~fore. 
If, therefore, any economic unit must .itself provide for the 
production of these tW() kinds of goods, their relative exchange 
value or price will clearly depend, to a high degree, on the 
relative magnitude of the demands fOl them; for the ex.rension 
of the margin of production and the costs of production at that 
margin for the la.tter commodity are only thllreby determined. 

Let \l5 ta.ke another example. .suppOSe tha.t a.n economic unit 
(a distric/; or e. whole CDl1lltry) is compelled by na.tural circum
sta.nces to restrict its produetlon to two staple artidelJ only, ear 
corn and linen, the pri~s of which we will suppose, for the moment, 
to be determined by the world market. If the price cl linen goods 
is rela.tively high, the community will devote itsell principal1y 
to their manufacture and will 'cultivate corn only in proportion 
to its domestic needs; if, t)n the other hand, the price of com i& 
relatively high, then it will expand ita producti<m of corn and 
restrict ita manufacture of linen to the m.UUmlUll. Since, however, 
the productioll c>f linen requires little land in proportion to the 
labour employed, it is clear that, in the former case, when linen 
is the chief ma.nuiacture, the d(l~na for land will be "mall, a.nd 
agriculture will be restricted to thb best land or will become le88 
intensive. In both cases the result 1Vill be that the labolllemployed 
in the production. of raw materials fI'i:1 become, e'9'en on the 
margin of production, inconsidera.ble. And, since this labour in 
the case of com cOll8titntea the whole, and in the C&IlE\ of linen 
only a minor part. of the necessary labour, the portiOIl of labour 



THEORY OF VALUE 

employed per unit of linen will be great in ,elation to that employed I 

in the production of a unit of com. On the other hand, if the • 
production of com, owing to changed price conditions, becomes 
predominant, the production of the ra w material must be enended 
to inferior land, or else the cultivation of tho better land must 
become more intensive. Whichever happens, the result will be 
that the amount of labour which is employed on the inferior land 
(or, in general, on the margin of production) in the production of 
the raw material will be very great. From this it will follow 
further that the total labour employed under the most unfavour
able circumstances in the production of one unit of com will be 
relatively great in relation to the labour employed in the production 
of one unit of linen. As illustrations we may mention the economio 
conditions in Northern RU88ia, Ireland, and, to some extent, 
certain Swedish provinces. at the time when the increasing 
cheapness of cotton goods began to oust the native linen products 
of those countries. 

A third. and very important, example is the exchange value or 
purchasing power of gold itself in terms of goods, which-as even 
Adam Smith realized, though Ricardo purposely ignored it-is by 
no means constant, but depends on the labour oosts in the mines 
on the margin of production. Naturally, however, this margin 
is itself variable. It expands when commodity prices are low and 
the purchasing power of gold is high, but it shrinks in the contrary 
case; so that production is restricted to the richer mines or river 
beds; and the maximum labour employed in the production of a 
given quantity of gold becomes le88. 

In such cases, Ricardo's thesis that the exchange value 
of the product is proportionate to the quantity of labour required 
for its production at the margin is verified-if in each case, as we 
have done. we do not take into consideration the varying 
proportions of capital employed. Yet obviously, under such 
circumstances. it is not the costa of production which govem 
the exchange values. That, indeed. would be impossible if, 
as is assumed in the above example. the latter are fixed and 
determined beforehand by the world market. On the contrary, 
it is the exchange value of the goods which governs their costa 
of production-i.e. which determines how much labour shall be 
employed in the production of one unit of com and in one unit 
of linen goods. Again. if we look at the matter more generally 
and observe either an isolated economio unit or the whole of' 
the world's production and exchange. then it is clear that costs i 
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of production and exchange values cannot stand in the simple 

{

relation of cause and effect which Ricardo supposed. AJJ we 
shall see later, they are mutually conditioned like the various 
elements in a single economic system in equilibrium. But, in 
that case, it is also clear that reference to costs of production, 
even under the simplest imaginable assumptions, is impossible 
as a theoretical explanation of the exchange value of goods, 
however useful it may often be as a practical rule. 

No doubt, the classical economists failed to realize this 
because, in the case of one of the most important groups of 
commodities, the means of subsistence, they regarded demand, 
or consUmption (and therefore also the extension of the margin 
of production), as given by the size of the population. Statistics 
have not confirmed this: largely owing to indirect methods 
of use, the demand for and consumption of com and other 
foodstuffs is almost as elastic and variable as that of other goods. 

There is this further point. It happe~s in many cases, even 
where a commodity is manufactured under competitive conditions, 

I that its costs of production cannot be separated or imputed 
I because its production proceeds simultaneously and in 
. combination with that of other goods, e.g. where one commodity 

is a by-product in the manufacture of another. Such cases, which 
\ have been given by Marshall the technical name .. ~t ~upj>ll-,'" 
are mentioned also by Mill in his chapter, "Some pecUliar cases 
of value," 1 but, as the chapter heading indicates, Mill regarded 
them as exceptions to the rule. In reality (as Jevons remarked) 
they occupy a large, perhaps the largest, part of the field of 
production. We shall return to this subject in greater detail, 
but it may be pointed out here that all branches of agriculture 
fall within the category of joint supply: the cultivation of cereals 
and livestock, no less than that of textile materials and other 
commercial crops, are mutually determined in any well-ordered 
system of agriculture. Here the only question which arises is 

\ whether the total selling value of the products will cover the 
. total costs of production, for the separate costs cannot be 
'imputed. When, for example, before the introduction of com 
duties in Sweden, some agriculturists maintained that the 
growing of rye at the low prices prevailing .. did not pay", 
they nevertheless continued to grow it and proved by 80 doing 

l (Prinlltplu, book iii, chap. rri.] 
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that this crop constituted a. necessary element in a.n agricultural 
.ystem which must have paid &I a whole, or else it would have 
been abandoned. 

Here also. it would be p088ible, by an artifice resembling that 
of Ricardo for the elimination of rent from the costs of production, 
to impute the costl of varioUi goodl by supposing that one or 
other of them entered in varying degrees into the total output
which il in fact in full correspondence with actual conditions. 
ThUi. for example. a breeder of sheep produces, at one and the 
lame time, wool and mutton, but he can, as required, specialize 
on one breed of sheep or another, the wool-producing or the 
mutton-producing. and in that way obtain either more meat and 
less wool or vice verla. The possibility of transporting fresh meat 
in refrigerating chambera from Anstralia or the Argentine to 
Europe in fact compelled European aheep farmers to abandon 
the merino breed. with ita fine wool. in favour of breed! yielding 
more meat. This. in itl tum. gave rise to a crisil in the European 
clothing industry towarda the end of the nineteenth century. 

In the lame way. in the manufacture of coal gal, coke is 
obtained. if desired. as a by-product. But here. too. the pro
portion between the two producta is neither given nor determinate. 
for lome coal yielda more gal and less coke. and vice tJerla. U 
coking is the principal objective. as at iron works. more attention 
will be paid to the latter kind of coal, and tlice tJerN if the produo
tion of gas is the more important. In this way. we obtain a kind 
of margin of production in which an increased production of one 
of the commoditiel correspond! to a definite increase in the CoatI 

of production. But even here it will appear that the costa of 
production are by no means pre-determined; they may vary in 
a high degree with the variations in the relative prices of the 
goods. In other worda, the relation between costa of production 
and exchange values is. in this case also, not one of cause and 
efJect. but of interdependence. 

f
In reality; the classical theory of value did not give general 

. satisfaction. The celebrated Proudhon included, though on 
somewhat confused grounds, the theory of value among his 
Contradictions Ictmomiquu, and Bastiat, his opponent, introduces 
the chapter On value in his work, Haf't7l()fllu Ictmomiquu, with 
the significant words .. Dissertation ennui: dissertation sur 1& 
valeur, ennui sur ennui". A theory which one has fully mastered 
does not, however abstract, normally give rise to ennui. The 
modifications which these men and the schooJa to which they 
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belonged effected in the theory of value were, however, by no 
means improvements. On the contrary, both of them expanded 
the classical attempts at generalization to exaggerated paradox. { 
In the hands of the Socialists (especially Rodbertus, and Thlrx 
still more so) the theory of value became a terrible wea pon 
against the existing order. It almost rendered all other criticii!m 
of society superfluous. Labour was conceived by them-Ricardo 
never meant or said any such thing-to be the sole creator of 
value-in other words, the source of value; and thus all other 
factors of production existing in private hands were to be 
regarded as parasites on production, and their rewards a robbery 
at the expense of labour, which is alone entitled to remuneration. 
The fallacy of this reasoning will be made clear in what follows. 
The harmony economists, Carey, Bastiat, and their numerous 
disciples in different countries, believed, on the contrary, that 
they had found in the principle of labour as the only creator 
of wealth a highly effective weapon for the defence of the existing 
order of society. They attempted, indeed, to reduce all the 
shares in the product, even including the rent of land, to wages 
of labour (i.e. wages for the labour which had been employed 
on the land or in production in days gone by). 

The absurdity of such arguments is obvious and has perhaps 
contn"buted more than anything else to the charge of dishonesty 
and subservience to the interests of the powers that be which 
has been levelled against scientific, or quasi-scientific, economics. 
In Karl Marx's theory of value the Socialists believed that they 
possessed a theoretical foundation as good as that which was 
offered by the harmony economists, and both sides considered 
that they were fighting, with as much or as little justification, 
under the banner of classicism. 

The establishment of a new and better-fonnded theory of 
exchange value was, therefore, not only of abstract theoretical 
importance, but also of eminent practical and social interest, 
and the three men who almost simnltaneously and independently 
succeeded in doing so-the Austrian, Carl Menger, the 
Englishman, Stanley Jevons, and the Frenchman, Leon Walras I 

1 To lIQIIle extent, the German. H. H. Gossen, w~ work ap~ in IBM 
but was entirely neglected during his life-time. ought to be reckoned a 
predecessor of all three. Yet neither Goesen-DOl, for that matter, Meoger
went 80 far as to establish the proportionality between the marginaJ utility 
of difierent goods, which. as we sh&Il see, corurtitotee the law of fne exchange 
and which is put forward in essentially the II&IIUl form by Jevons and Walra&. 
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-thereby paved the way, more than is usually supposed, for 
mutual understanding even in the Bocial field. 

2. The O~t oj Marginal Utility 

A presentation of the modem theory of value may, as baa 
already been indicated, conveniently proceed from a revision 
and analysis of Adam Smith'. thesis relating to the divergence 
between "alue in we and "alue in uchange--which he 
exemplified by water and diamonds (cf. p. 18). Literally 
interpreted, this thesis appears to be either meaningless or 

_ a contradiction in terms. In the first place(,!hich value in' 
use nas he in view 1) Evidently it cannot be the utility of water 
cfr<ltamonds Ul tb.eir totality, for even if it were at all possible' 
to exchange all the water for all the diamonds in the world 
it would soon become clear that the former had an infinitely 
grl'atcr exchange t'OllUl than the latter; of course, the comparison 
must relate to manageable quantities, e.g. a litre of water or 
a diamond weighing one gramme. But, even in such a case, as 
Mill remarks, the value in exchange cannot possibly be !pealer 
than the value in use (though it may be less, according to Mill), 
for "'e should otherwise be confronted by the absurdity that 
a person would dispose of a more useful for a less useful 
commodity. In other words, the value in use, according to 
Mill, constitutes the upper limit of value in exchange. But on 
further consideration it appears that the value in exchange 
cannot be lower than the value in use either, for exchange 
presupposes two exchanging parties, and while no one will buy 
a commodity which has a value in exchange lIiglaer than its value 
in use, no one ,,;n sell a commodity whose exchange value is 
louw. We thus sccm to arrive at the remarkable result that 
value in use is, at one and the same time, the upper and the 
lower limit of exchange value; or, in other words, is its exact 
equivalent. This, however, is contrary to experience; neither 
is it easy to understand how, under such circumstances, any 
exchanges whatever could be effected. The obvious explanation 
is the well-known fact that the same tiling may possess di.JJerenl 
degm;8 oj wilily for difIe~nt persons, so that the relative values 
in use can, at the sanie moment, be greater or less than the 
relative exchange values Jor OM M oller oj tAe acAanging partiu ' 
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1'espectively. H we follow up this train of thought, we shall 
easily see that a thing may have quite different degrees of 
utility for one and the same person 9)/1/,de1' diffef'ent conditionl. 
The most important circumstance in this connection is evidently, 
at least in a primitive economy, the quantity of the commodity 
in one's possession-or of other commodities which can, to 
a greater or lesser degree, replace it. In aJDore advanced 
economy, the determining condition will be the possession, or 
accessibility, of a certain quantity of the medium of eUM/nge
that is, of the commodity in exchange for which, as experience 
shows, other commodities can be obtained. But what sets the 
standard in both cases is, in the last resort, the quantities of the 
various commodities which the person in question is in a position 
to consume in a given unit of time. 

Vvalue in use is, therefore, by its very nature, something 
variable. Value in exchange, on the contrary, is always, or 
always tends to be, constant and invariaQle for each commodit,I 
throughout the market. The question then becomes: which of 
these possible, or conceivable, degrees of value in use determines 
(or, to express ourselves more cautiously, is related to) the actual 
exchange value of the commodity! The answer must evidently 
be: the degree of utility which it possesses for the exchanging 
parties at the moment the exchange is effected, whether that 
utility arises from their present or future needs. That, however, 
is evidently hardly ever the maximum utility which the 
commodity in question might, under certain circumstances, 
possess, nor even the avef'age utility which such a commodity 
usuaUy possesses, but rather the minimum utility which the 
commodity, or one unit thereof, under the given circumstances, 
tlJl,lZ possess or may conceivably possess. This degree of utility 
is what is called the marginal (or final) utility of a commodity, 
and corresponds, therefore, to the least important of the needs 
satisfied by the acquisition of that commodity-and that is the 
same as the most important of the needs which are not satisfied 
if the commodity is not acquired, or is acquired in lesser quantities. 
As regards the commodities given in exchange, their marginal 
utility will correspond to the least pressing of the needs which 
will be satisfied if they are not offered in exchange, though as 
regards very smaU quantities this cannot be distinguished from 
the least pressing of the needs which, ajter a completed exchange, 
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remain unsatisfied. The result is that, after an exchange bas 
belln effected, the marginal utilities of both commodities for each 
of the exchanging partie. stand in the same relation &8 their 
common exchange value. U this were not the case then, &8 we 
.hall.how later, one of the parties would desire to exchange 
further and, by offering a somewhat more advantageous price, 
would induce the other party to consent. 

An easily comprehensible example of the variability of value 
in use is the well-known one given by Bohm-Bawerk (originally 
given in almost the same form by Menger). A colonist living 
alone in the virgin forest by agriculture has just harvested five 
sack. of com (excluding that set aside for seed) which constitute 
his entire supply of foodstutIs until the next harvest. If he 
disposes of this Btock in accordance with hiB previous consumption, 
every lack will have a different use and will therefore be of different 
importance to him, although physically they are all identical. 
The first sack is absolutely nece88&ry for the maintenance of 
lite and is therefore al valuable to him as life itself. The second 
sack is still of the greatest importance to him, because with it he 
can eat his fill and preserve his health and bodily strength_ The 
third sack he will no longer consume directly but will use to keep 
fowl and thus procure a neceBSary change in an otherwise purely 
cereal diet.. The fourth sack he may use for making spirits. For 
the fifth sack he can find no better use in his simple mode of life 
than to employ it for his own amusement in providing for a few 
parrots. If, by some accident, he should lose one of his sacks of 
grain, then it is clear that, under such circumstances, it would be 
the fifth sack which he would sacrifice, i.e. the least important 
from the point of view of the satisfaction of his needs. If he lost 
another it would be the one used in the making of spirit, but not 
one of those which was required for his real sustenance ; and so on. 
Strictly speaking, there also exists a certain gradation within the 
sphere of each of these utilities: it is quite possible that he would 
renounce a little of the satisfaction of the more important needs 
before he entirely abandoned those which, regarded as a whole, 
rank lower in the scale of utility. But we shall soon return to 
this point. 

By means of this simple conception, the theory of value has 
obtained the clearness and coherence which it formerly lacked. 
The dualism inherent in the traditional conception of exchange 
value &8 requiring two qualities. utility and ~ity-though . ;-
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Lit was never clear in what relation they stood to each other
now disappears, in so far as marginal utility actually represents 
a synthesis of utility and scarcity. :Marginal utility becomes the 
degree of utility at which the consumption of a commodity must 
cease precisely because of its scarcity. The term scarcity (rareU) 
was used by Walras as exactly equivalent to marginal utility 
(his father, Auguste Walras, had earlier employed the same 
word); for he regarded a commodity as scarce only when it 
exists in insufficient quantities in relation to the need or demand 
for it-so that the degree of scarcity is indicated by the marginal 
utility. This is, of course, a matter of taste; but Walras' 
terminology is somewhat forced and has not found general 
support. 

Thus, if a relatively scarce commodity (e.g. a choice wine) 
has a high exchange value, it is due to the fact that consumption 
must cease at a point where the least important of the needs 
satisfied and the most important of the unsatisfied needs or 
degrees of need (of choice wine as refreshment or as a stimulant) 
are still of great significance; whilst common commodities, such 
as bread, are usually consumed in such large quantities that the 
need which one more unit per consumption period could satisfy 
is of relatively little significance, or of none at all (as is usually 
the case with the free goods, air, water, etc.). It is of no 
importance, in this connection, that the category of needs which 
bread satisfies (the maintenance of life) is, as a whole, much 
more important than the category which is satisfied by wine, 
namely, the need for refreshment and the satisfaction of more 
refined appetites. The same conditions apply here-to use, once 
ag~, a simile from Bohm-Bawerk-as in the case of two, 
mountain heights. One of them is, absolutely, much higher 
than the other, but this does not prevent a climber at a given 
moment from being situated much higher up on the lower 
mountain than another climber on the higher mountain. 

It was this relation which Adam Smith overlooked. The 
value in use on which his gaze was fixed, and which in his view 
might often stand in inverse relation to exchange value, was 
evidently the maximum utility which the commodities compared 
(water and diamonds) could respectively attain under given 
conditions. But the parties to the exchange have nothing at all 
to do with this; they are, of course, only concerned with the 
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actual or prospective utility which the comuwdities possess for 
them at the moment of the exchange. Bearing thia in mind, 
one ia a1moet tempted to tum Adam Smith'. thesis upside 
down and to aay that those oomuwditiea which have a high 
exchange value thereby prove themselves to possesa great value 
in use or high utility-i.e.high marginal ut~. Yet such 
a formulation would not be quite accura£e;Ior the individual 
difIerences among consumen, and especially their difIerent 
financial positiona, here play an important r<.le. To the rich 
man, who can fully aatisfy practically all' hia needs, all 
commodities mUllt have. very low marginal utility: if a rich 
man lpenda hund.zeds of pounds on • single diamond, that does 
not prove that it has • higher value in use for him than for 
othen. In ID06t casea it only means that the commodities, the 
consumption of which he forgoes in order to procure the diamonds, 
possess for him little or no value in use. Indeed, as we shall 
see later, we find, in arriving at the laws of price formation under 
free competition, that the degrees of utility-the relative' 
~rginal utilitiet-of the same thing to two difIerent pel!ODI 

are never compared, but only the marginal utilities of different 
commodities to •• ingle individual. If. however, property and 
income were more equ.ally divided, it would no doubt appear 
that the acale of values in use for most peI!Ona would more 
or less coincide-and this would produce the result that 
diamonds and many things now highly esteemed would faIl in 
exchange value, and their production would decline-perhaps 
.ufficing merely for the provision of enough diamonds for glasa 
cutting and drilling. There was • striking example of this in 
the world crisis of 1907, when the world-wide reduction in 
profits led to a special crisis in the Dutch diamond industry. 

A question which has, perhaps, already occurred to the 
thoughtful reader and to which we will no' postpone the answer" 
is the fonowing. h seems dear tha, marginal utility determines 
exchange value 80 long as i' is ouly a question of obtaining, or 
disposing of, a small quantity of a certain commodity in exchange 
for a similar small quantity of another; and 80 far as one is 
already provided with a sufficient. or nearly sufficient, quantity 
of both. But actually, in a modern economic society, baaed on 
division of labour, we obtain practically aD commodities, or at any 
rate a large proportion of them, exclusively by exchange. ThUi 

D 
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those commodities in fact satisfy aU our need~ven those of the 
highest degrees of intensity. How then does it come about that 
'exchange value as a whole is only regulated with reference to the 
last and least important of these degrees of need , 

This observation is fully justified. In actual fact, exchange 
value is by nature just as variable as value in use or utility. In 
isolated exchange there exists, as we shall soon see, funda
mentally no such thing as a uniform exchange value. The more 
or less fixed proportions in which, as we know by experience, goods 
are exchanged.for each other in the market, and which have given 
rise to the name and concept of exchange value, are something 
peculiar to the market as BUCk or to the influence of the market
and not to individual exchanges independently of the market. 
That something is free competition on the part of either or both 
parties to the exchange. AB Jevons expressed it, there is operating 
in the market" the law of indifference". It is a matter of 
indifference to buyerand8e1Ieralik'eWith whom they do business 

. provided that they obtain the same goods or the same price, as the 
case may be. For this reason there can be, roughly speaking, only 
one price in the market, for a given commodity at any moment 
of time. 

Fundamentally, marginal utility and exchange value or price 
will stand in the same reciprocal relation of dependence as that 
which we have already found to exist between exchange value and 
marginal costs of production. If the exchange values are given 
beforehand, e.g. as they are given in a small economic unit, by 
the influence of the world market, then the marginal utilities will 
be regulated by them; for the various goods will be consumed up 
to the point where, for each and every consumer, their respective 
marginal utilities stand in the same relation to each other as the 
exchange values or prices. If the exchange values are not given 
iJ}. advance, but are determined by the market proper then 
marginal utilities and prices will mutually determine each other 
in a single system of equilibrium and they can be symbolically 
or hypothetically expressed by a system of equations, in which the 
goods available in the market, or for the period of consumption, 
constitute the known quantities in the problem. But actually 
even these quantities are not given; goods are in most cases 
constantly being produced and consumed and can, according to 
circumstances, be brought to market or withdrawn from the 
market in larger or smaller quantities. The final problem of 
equilibrium, the problem of equilibrium between production and 
OO'M'Umption by means of euhange, therefore includes among the 
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unknOWDI the quantitiel produced and consumed and the relative 
exchange value of the gooda, al well al the proportional marginal 
utili tiel for each particular individual On the other hand, the 
definitely known quantitiel are the mean. of production existing 
at each particular moment: labour, land, and capital (and if the 
procesl extendl over a longer period, factors affecting the accumula
tion of capital), as well a. the individual dispositions of con
lumera. The exchange value must then be fixed at a level such 
that the force I on the two lidel balance; i.e. the desire to consume 
(the utility or latiafaction of consuming) on the one hand, and the 
difficulty of producing, the inconvenience or dilComfort of manu
facture (sometimes called fltgativs utility or disutility), on the 
other. That the marginal utility or disutility Mould be the 
decisive element i. quite in accordance with a number of other 
apparently paradoxical phenomena of equilibrium (cf. the so-called 
hydrostatio paradox); but, at the I8me time-though this is 
unsatisfactory from the ethical and social points of view-it 
MOWS the purely mecMnical c1Iaracter of the economic phenomena 
which occur under condition. of free competition. 

We shall now endeavour to explain in more detail the 
complicated phenomenon of exchange equilibrium, following the 
principle strictly pursued throughout this book (as in Wahas' 
work) of proceeding successively from the simple to the 
complex. 

3. Fru ExcAange aM Marht Value 

.A. The Different We.! oj a Single Commodity 

In the market, we observe a double phenomenon:, the 
determination both of the magnitUiU of the volume of goods 
exchanged, and of the ratio in which they are exchanged. If 
there are only two commodities, this ratio is, as a rule, a direct 
consequence of the quantities of the goods exchanged; but not 
if there are more than two. But for the present we shall 
make the assumption that the ratio (or ratios) of exchange are 
for some reason given and fixed, 80 that it is only a question 
of determining the absolute quantities exchanged; if there are 
only two goods, their relative magnitude is thus already given. 

The simplest conceivable form of exchange is that in which 
one and the same person chooses between different uses of 
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a single commodity. Let us, for example, return to BOhm· 
Bawerk's colonist in the virgin forest and his stock of fh-e BaeD 
of com (see p. 31). But now suppose that he had only tiro 
uses to choose between: either dired consumption in the form 
of bread or cereal food, or indirtet consumption in the form of 

, meat which he obtains by using a part of his stock of com for 
poultry breeding. For the sake of simplicity, we shall ignore the 
additional trouble and inconvenience which he incurs in following 
the latter alternative. We may then oonceh-e his operations as 
a sort of exchange, in which the exchan",coe value is determined 
by technical circumstances: by sacrificing the direct consumption 
of so many kilograms of com he can, if he wishes, obtain one 
kilogram of eggs or fowl. The only question is what quanliliu 
of his original stocks will, economically speaking, be offered in 
exchan.,coe. 

If we were to think of the utility (or value in use) of each 
article of consumption as a fixed quantity, we should arrive at 
the absurd conclusion that he must convert either all or none 
of his com into fowl or eggs, according as the utility of the 
latter is greater or less than the utility of the former. The case 
is quite diHerent if, in accordance with reAlity, we suppose the 
utility of a unit of goods to be a variable quantity, which, 
ceteris paribus, is reduced when the number of units available 
for consumption increases. The colonist had no need at all for 
the last sacks of com as food; their utility for direct consumption 
was thus z:ero-or even negative. But the addition to his comfort 
and well-being resulting from the consumption of the first 
portions of animal food per unit of tim~.g. an egg or a roast 
chicken a week-is very considerable. Thus, if he converts the 
last sacks of com into poultry, he adds considerably to the 
utility which would otherwise have been attainable. If he 
sacrifices another sack for the same purpose, his gain on the 
exchange will still be considerable, though not as great as from 
the first, because he might have derived a positive advantage 
from using this sack for direct consumption, and also because 
the desire for animal food is not so strong when it has already 
been partially satisfied. The same is true in an even higher 
degree of the third sack. The sacrifice of a part of this sack 
for poultry breeding might po6Sibly increase its utility, but for 
the other part he would presumably prefer the direct use and 
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would consider that he had lost on the exchange if he nsed it 
for convelllion into animal food. Economy demands a line of 
demarcation between the portion of the original stock of com 
which is given up and that which is retained; and this evidently 
liea-at least if we aBsume that the quantities in question are 
continuous variablea-at the point where the last kilogram of 
com haa the same or about the same utility, whether it is 
consumed directly or converted into animal food. In other words, 
the marginal utility, the utility of the last kilogram consumed 
directly and of the last converted into animal food, must, in 
economically-regulated consumption, be the same. Or, in other 
words: if we assume that 5 kilograms of com are required for 
the productioI\ of I kilogram of chicken or eggs, then the utility 
of the last kilogram of animal food would be five times as great 
as the utility of the last kilogram of cereal food, so that the : 
marginal utility would be proportioMl to what we may here call 
(though not altogether appropriately) the exchange wlue. 

The position would naturally be exactly the same if, instead 
of only two uses for the original stock of com, there had been 
three, four, oi more. However di.1Ierent the significance of the 
various uses-to sustain life and health, to improve diet, to 
provide enjoyment or trivial diversion-may be, one thing is 
certain: that, of the portions used for each of these di.1Ierent 
purposes, the last kilogram will procure for ita owner, at any rate 
approximately, the same amount of satisfaction or utility. 
Otherwise it would be inexplicable why he did not, from the 
beginning, either use that portion for a purpose which would 
bring him greater advantage. or, if he had made a mistake 
from lack of foresight, did not rearrange his plan of consumption 
for the ensuing year accordingly. If. instead. we measure the 
various methods of consumption by their own particUlar unita
l kilogram of com. of meat or of eggs. I litre of spirit or one 
parrot-then. obviously. their marginal utility will, in every 
case. be proportional to their relative .. exchange values". 

This provides the answer to some of the objections which 
were raised to the theory of marginal utility when it was first 
propounded. and which one still sometimes hears. To the 
ordinary mind, the utilities or values in use of various goods 
appear as something incapable of comparison. as incommensurate 
quantities i they were thus descn'bed by Ricardo and. after him. 
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by Karl Marx. To compare hypothetically the utility, or marginal 
utility, of various commodities, as the modem theory does, seems 
a priori absurd; and to try to measure utility exactly-to 
maintain that the marginal utility of an object or of a class 
of goods is so many times greater than that of another-is, at 
first sight, as absurd as to say, with F. J. Neumann, that .. one 
person is one and a half times as polite as another". And yet, 
as the above example shows, we all make such a comparison 
at almost every moment of our life. Neither does the idea of 
exact measurement really involve an absurdity; if we can 
generally say that a certain unit gives a utility equal to, or 
somewhat large or smaller than, that of a different unit, then we 
can also say the same of two, three, four, or more units of the 
one kind in comparison with one or more units of the other. 
And, in fact, we meant nothing else but this when we said, in 
reference to com and animal food, that the marginal utility of 
the latter was about five times as great.as that of the former. 
It is true that one assumes that each of the 5 kilograms of com, 
which are compared with 1 kilogram of poultry, has the same 
utility. But this assumption can be made without any risk with 
reference to small portions of a large stock, as indeed is often 
done in corresponding cases, in the natural sciences, when it is 
a question of continuous variables. Indeed, the arguments used 
in the theory of marginal utility strikingly resemble those by 
which, a couple of centuries ago, mathematical precision was 

19iven to previously vague ideas such as mass, force, velocity, 
1 acceleration, mechanical work, etc.-a precision which was only 
I achieved for measures of heat, light, and electricity in quite 
\ modern times. 
, It should be observed, however, that the more or less 
precise comparisons which we are accustomed to make nearly 
always relate only to smaU quantities; precisely, in other words, 
to the mJ],rginaZ td£lity of the various commodities or goods. 

~
o determine whether the consumption of a particular commodity 

. 

as a whole is productive of more or less utility, or how many 
times greater or less that utility is than in the case of another 
kind of commodity, is of course much more difficult-if not 
. possible: a fact which can best be proved by the many 
mistakes which we make when a more violent change in our 
habits of life is in question. Sometimes this comparison is even, 
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to a certain extent, self-contradictory, as when the consumption 
of a number of (commoditiea such as meat and com in the above 
example) forma an inter-related whole-eo that, strictly speaking, I 
one can only speak of a certain total amount of welfare which \/ 
is achieved by the combined consumption of a number of different 
commodities. 

Graphical Vernon.-If there are only two ways of using the 
given stock of goods, then it is simple to illustrate the above 
argument graphically. 

Let the horizontal line AB represent the original stock of 
corn. On each of the succe88ive nnit lengths along this line, counted 

Utility of ODI unit of 
001'11 dired/y oODiumed. 

C 
Stock of Corn. 

Flo. 1. 

Utility of ODe unit of 
001'11 in4irutly oonsumed. 

8 

from left to right, we erect a rectangle; the areas of these 
rectangles represent the additional amounts of utility or satisfac
tion accruing to the colonist if his direct consumption of corn, 
during the period of consumption in question, is increased to one
from one to two-from two to three, etc.-nnita or kilograms. 
The upper limits of these rectangles form a stepped line, and for 
this, without introducing any material error, a continuous curve 
may be substituted. The area bounded by this curve, by the 
vertical line drawn through the point A, by the horizontal line 
and by a variable vertical line (or ordinate) represents the whole 
utility when the consumption of grain is restricted to that part 
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of the horizontal line which is cut by the variable vertical line. 
Ez hypothesi, the curve gradually approaches the horizontal line 
and will, 100ner or later, intersect it; for every consumption of 
com over and above a oertain quantity does not produoe any 
extra utility. 

It is clear, however, that the portions of this curve (or surfaoe) 
which are furthest to the left do not really exist, for the colonist 
would starve to death if his annual ration were limited to only 
a few kilograms of corn. The curve only acquires real significanoe 
in the case of an increase or decrease of the stocka annually 
consumed. With every increase or decrease by one unit, there is 
a corresponding increase or decrease of utility, which is represented 
in the diagram by a narrow rectangle, ol'-fiinoe the base of this 
rectangle is one unit-by its height reckoned in linear units; i.e. by 
the ordinate of this curve. This, then, will be the geometrical 
representation of the marginal utility of the com when ita 
consumption per unit of time or period of consumption is indicated 
by the corresponding section of the horizontal line, measured 
fromA. -

Let us now suppose that, on the horizontal line, we construct 
a similar figure, from B, going from right to left, and draw a curve, 
of which the enclosed surfaoe and the ordinate represent the total 
and marginal utility respectively, of iMired consumption of 
com (in the form of meat and eggs). One unit of length on the 
horizontal line will still represent one kilogram of com, and the 
narrow rectangle (or trapezium) constmcted upon it and bounded 
at the top by the curve---or alternatively the height of the 
rectangle, the ordinate of the new curve-will indicate the 
increased utility which would arise if the quantity of com 
employed in feeding poultry were increased by one kilogram, 
supposing the colonist obtained it without cost. Sinoe, however, 
it must be taken from the stock otherwise available for direct 
consumption, the actual increase of utility will correspond to 
that part of the rectangle, or of its height, which is bounded by 
the two curves. The new curve will obvionsly fall from right to 
left, and should, therefore, 800ner or later, intersect the old curve. 
It is now easy to see that the most advantageons use of the original 
stock of com will be found by dividing the line AB at a point C, 
which lies vertically below the point of intersection of the two 
curves. Here the two curves have a common ordinate, which is 
equivalent to saying that the marginal utilities of the com 
consumed directly, and of the com used as animal food. are 
~he saJlle. 
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Strictly .peaking, however, our diagram only haa tm. 
aignificance in .0 far a. it relates to two kinds of consumption 
which are independent of each other-the utility or satisfaction 
derived from consuming a certain quantity by one method being 
equally great whether much, little, or nothing is consumed by the 
other method. This ia never wholly the case-least of all as regards 
two auch closely related kinde of consumption aa vegetable and 
animal food. Consequently, the first curve represent. the utility. 
and marginal utility of the direot consumption of com on the 
a8sumption that there exista no other use for it. But the right
hand curve would certainly have an entirely different 8hape if it 
really represented a consumption of meat w1tAout a simultaneons 
consumption of corn. It may be regarded as representing the 
utility and marginal utility of a consumption of meat which ia 
carried on while, at th, 1G1M "1M, the remaining stock of corn 
ia con8umed directly. Naturally, we might also have regarded the 
meat conllumption all primary and the corn consumption as 
secondary. The two curves would then have assumed very 
different formll, but the result, i.e. the division of the original 
.tock of corn, would remain the Bame on the ~uppOBition that, 
in thia caBe, there is only one equilibrium position. But tm. 
assumption-a. we .hall see later-is by no means always true. 
(For an algebraio treatment of the problem, see p. 47 seq.) 

A question of great interest, not only in relation to this 
special case, but for all that follows, is to what extent the 
division of the original stock (of com) among various 118e8 is 
altered if, for technical reasous, the quantity of the o~ainal 
commodity required for the production of a unit of the second 
commodity is also altered. Let us assume, for example, that, 
for the production of 1 kilogram of chicken or eggs, not 5 kilograms 
but (in consequence of more rational methods of feeding or of 
breeding) only , kilograms are necessary. In such a case, it is 
evident that the quantities of com set aside for poultry food 
will yield a greater utility than previously. In other words, 
the curve of meat consumption (el. Fig. 1) will begin higher 
up on the vertical axis than before. But, on th.e other hand, 
the demand for meat will. for the same reason. be satisfied 
relatively more rapidly since every unit of com used will bring 
a greater increase of meat than previously. For this reason the 
curve of meat consumption will fall more steeply than before, 
and it is, therefore, not di.tlicult to see that it may just as well 
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intersect the curve of com consumption to the right as to the 
left of the former point of intersection. In other words, the 
technical improvements by which more meat is obtained from 
every unit of com may, according to circumstances, lead either 
to an increased or. to a diminished direct consumption of com, 
and thus to a decrease or increase of the quantity of com 
consumed in the form of meat. 

On the other hand, it may be thought that, in such 
circumstances, the consumption of meat must necessarily be 
increased. For if it remained unchanged or were reduced, then 
in both cases more com would be consumed than formerly, 
and the marginal utility of com would fall; whereas the 
marginal utility of meat, one would suppose, would remain 
unchanged, or rise. Consequently, the marginal utility of the 
latter would rise in relation to that of com, whereas equilibrium 
requires that it should faU, since more meat is now obtained 
per unit of com than formerly. Howe'{er, this conclusion is 
only justified on the assumption that the consumption of com 
and meat are independent of one anot"Mr. If we make the contrary 
(and more realistic) assumption, that they influence each other 
to a high degree, then it is conceivable that an improvement 
in the production of meat might lead to a diminished consumption. 
If, for example, as we have assumed, the consumption of meat 
remained unchanged and the consumption of com rose in 
consequence, then, in reality-since human needs for sustenance 
are limited-the marginal utility of both corn and meat would 
fall, and it is, a priori, not impossible (though in this case 
improbable) that the latter would decline more rapidly than the 
former. We see from this what are the complications which 
may emerge from analysis of the simplest possible case of 
exchange, and how careful one must therefore be not to draw 
hasty conclusions in the much more complicated cases arising 
in a developed system of trade which will be the subject of 
examination in the following pages. 

The relations between two or more commodities &8 regards 
consumption may, as Pareto remarks,l be of two e88entially 
diflerent, indeed contrary, kinds. They may be complemenLary
so that an addition to the one requires for its efiective utilization 
an addition to the other, or others. Or they may be competitive-

1 [Manuel4'koMmie poliWJv4 p. 251.] 
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10 that an addition to the one renders a part of the other, or others, 
.uper1luoue. Thi. distinction ill perfectly valid and has varioue 
interesting consequences, though the second type ill seldom found 
in complete purity. In the case discuased above, the animal and 
vege~able foode are largely substitutes for each other, but, on the 
other hand, each also increases the satisfaction derived from the 
other. Perhaps some day the physiologists will succeed in isolating 
and evaluating the various human needs for bodily warmth, 
nourishment, variety, recreation, stimulation. ornament, harmony, 
eto., and thereby lay a really rational foundation for the theory 
of oonsumption. 

B. Exclw.nge at Given Pricu 
In the actual exchange of goods between individual buyers 

and sellers-and frequently enough in a larger economic unit, 
or even a whole country-the given market price, or the world 
price, has the same function as the technical rate of exchange 
in the examples discussed above. It is true that the individual 
who desires to make an exchange, himself exercises a certain 
influence on prices by virtue of his supply or demand, but, in 
most cases, this influence is, in itself, inappreciable and therefore, 
from his point of view, without significance. He plans his 
economic behaviour exactly as he would do if the exchange 
value of the goods was unalterably given and predetermined. 
Consequently, his offer of his own goods and his demand for those 
of others-assuming the exchange to take place within a given 
consumption-period-.re determined in exactly the same way 
as in the previous case, in which it was a question of alternative 
uses of the same goods. If, for example, he has agricultural 
goods for sale but wishes to buy coffee, sugar. fish, manufactured 
goods, etc., he must regulate his offers and his demands in such 
a way that consumption in the period in question, both of the 
goods he gives up and of those he receives, will yield a marginal 
utility proportionate in each case to the given exchange value 
in the market for the goods in question. If, as is u.suaI, the price 
is expressed in money and if the marginal utility of eacJJ 
commodity is compared with the price, then these ratios, or whal 
are usually called the weighted marginal utilities (weighted 
according to the price) will always be equal. Hence the last 
shilling which our farmer expends, whether on coffee, sugar, 
clothes, or shoes, and also the last shilling's worth of corn, meat, 
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I bacon, eggs, linen, W'ool, etc., which he retains for his own 
(consumption-all taken on a given consumption-period, say one 
: year-will bring him the same amount of utility or satisfaction; 
~for otherwise economy necessarily demands that he increase 
il his consumption. of one or more of these goods, and reduce 
i that of others. 

Moreover, this is exactly the same condition as in the 
preceding case and can, especially if we restrict our observations 
to two commodities only, be represented by exactly the same 
diagram as before, in which, by the horizontal line AB (see 
Fig. 1), we now represent the quantity of goods in hand at the 
beginning-or, what amounts to the same thing, their exchange 
value (e.g. in money)-whilst the marginal utility of the goods, 
partly for direct consumption and partly in the "converted" 

. form assumed by exchange-or the utility of the last shilling's 
'worth of each commodity-is represented by the ordinates 
of the two curves. 

Now we discover in this new case exactly the same 
peculiarities and apparent paradoxes with regard to the effect 
exercised by an alteration in the exchange value of goods, as 
determined in the market, on the supply and demand of the 
individual consumer. For example, suppose that a person has 
a stock of com and wishes to exchange a part of it for coffee 
beans. If the market rate at some moment of time is 10 kilograms 
of com for 1 kilogram of coffee, he will acquire the quantity of 
coffee he needs for a year, or half-year, by exchanging 
100 kilograms of com for 10 kilograms of coffee. But what 
will happen if the relative price changes so that for 1 kilogram 
of coffee he need only give, say, 9 kilograms of com t In the 
present case, which relates to goods which cannot really replace 
each other in consumption, it seems probable that the change 
in price must lead to an increased consumption of coffee. On 
the other hand, it is uncertain at the outset whether it will 
lead to an increased or diminished supply and, consequently, 

. to a decreased or increased consumption, of com. For if, in 
consequence of the lower price, he increases his consumption 
of coffee by more than one-tenth to, say, 12 kilograms. then 
he will increase the quantity of com which he must give in 
exchange for coffee to 9 X 12 = 108 kilograms; and consequently 
he will have 8 kilograms of com less for direct consumption. 
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But if he increaaea hia conaumption of coffee by less than 
one-tenth-eay only to 10'5 kilograma-then he need only offer 
94'0 kilograms of com, and wiD consequently have 5'5 kilograms 
more than formerly to consume directly. Each is consistent with 
the law of marginal utility, which only requirea that the marginal 
utility of coffee in relation to that of com shall fall until it 
accoro. with the new relative exchange value, and this condition. 
may perfectly well be satisfied in either case. Indeed, it is even 
conceivable that the new price situation might poBBibly lead 
to a diminished consumption of coffee, in so far as an increased 
consumption of foodstuffs, such as com, might perhaps reduce 
the need for coffee and thereby in itself reduce the marginal 
utility of coffee even although all other circumstancea remain 
unchanged. This is, of coune, as we have already pointed out, 
still more true of gooda which can completely replace each 
other in conaumption, 8uch as the various kinde of animal and 
vegetable foodstuffs, etc. 

The above conclusion, which is theoretically irrefutable, 
viz. that the supply of a commodity may be either increased 
or diminished when the price rises in relation to that of other 
gooda, and M tItT,/J when it falls, is seldom encountered in. 
reality, because a rise in price nearly always leads to an increased, 
and a fall in prioe. to a diminished, production of the commodity 
in question. If this change in production cannot be effected with 
sufficient rapidity, or not at a1l-or if, as we shall &how later, 
the two commodities are made from wholly di1Ierent factors of 
production-then there is nothing to prevent such a reanlt, 
though it is generally regarded as unexpected and paradoxical. 
Thus, for example, a chance rise in the price of agricultural 
products may very well induce farmers who had previously been 
compelled to deny themselves necessaries in order to pay interest 
and taxes to increase their consumption of the produce of the 
land, with the result that, in spite of the rise in price, less of 
those products, instead of more, wiD be offered on the market. 
If I am not mistaken, this actually happened in the later years 
of the world war. 

Another very interesting case is that of the sul'ply of labour, 
in 80 far as the regulation of hours of labour liea in the bands 
of labour itself. An increase in wages may cause more labour 
to be offered in the market, but it need not necessarily do so. 
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AB we have already pointed out in connection with the 
consumption of goods, both possibilities accord with the principle 

( of marginal utility: the labourer, if free to choose, extends his 
I working day up to the point at which the effort of the last hour 
of labour approximately corresponds to the gain he expects from 
the wages offered for that hour. 1£ wages are raised, it might 
be supposed that the prospect of increased well-being would be 
an inducement to greater effort; but, on the other hand, since 
the wages for each hour are raised, the whole standard of living 
of the labourer is changed. He can now satisfy his usual needs 

. by less work than formerly, and the increased well-being which 
is now available to him can be realized in part by allowing 
himself more leisure and recreation than formerly. The vehement 
disputes often heard, as to whether a workman is made " more 
diligent" or "more lazy" by higher wages, cannot therefore 
be settled a priori either way. On the other hand, there can be 
little doubt that a percentage incre~se of wages for overtime 
leads to an increased supply of labour. For, in this case, the 
economic position of the workman remains essentially the same, 
and the increased wages for the last hour of work (overtime) 
will therefore have their full effect. This method of stimulating 
the worker to increased effort is, therefore, just as popular among 
employers as it is regarded with suspicion by the workers, because 
at first it is a temptation to over-exertion and then later it leads 
to periods of unemployment. A quite different question, of great 
practical importance, though we cannot pause to discuss it now, 
is whether higher wages may lead to greater intensity of work, 
by enabling the labourer to procure for himself better nourishment 
and a better technical education for his children, etc. 

AlgelYraic VeTsion.-1t is now many years since the first 
attempts were made to express economic quantities and their 
relations in algebraic terms. After a period of poor success, the 
method has now become fairly well established in economic theory 
-ehiefly as a result of the work of Jevons, Walras, and their 
followers. In what follows, we shall apply this method side by 
side with our ordinary discussion, and shall introduce it here for 
the first time. 

n we suppose the consumption of each particular kind of 
commodity to be independent of every other simultaneous 
line of consumption, then we may regard the utility to a consumer 
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arising from the consumption of a given quantity, a, of the com
modity (A), during a given period of consumption as a function 
lea) of the quantity, a function about which one' can only say 
a pMori (i.e. without a lpecial investigation of each particular 
case) that it increaael aimultaneously with a but le88 than pro
portionately. If the quantity consumed is increaaed by a small 
addition, ..:ja, then the total utility or satisfaction is increaaed by 
a corresponding amount, which we may designate ..:j/(a). The 
additional utility which ariaes when the quantity of the com
modity is increaaed by one unit, i.e. the marginal utility, will 

then be expressed by the ratio ..:j~~). If we now IUppose these 

quantities to become infiniteaimal, the ratio will, as a rule, have a 
determinate limit which is the differential coefficient, or the first 
derivative of the function, /(a), with respect to a. The latter, 

wh.ich is usually indicated by d:;:) or by /'(a), is itself a function of 

a, and, in the present case, has the characteristic peculiarity of 
being a diminishing function of its variable, i.e. it diminishes 
when CI increases. All this ill, of course, only a symbolic expre88ion 
of the theoretical argument already developed that the marginal 
utility falla-whilst the total utility obviously continues to grow, 
though in a diminishing degree-when the quantity consumed, 
per unit of time, increases. 

If we now apply the above argument to aU the other kinds 
of commodities, (B), (0), (D), etc .• some of which the consumer 
p088888es at the outset. and the remainder of which he acquires 
by means of exchange at market prices. then we can expreas 
symbolically the oonditions of equilibrium for the economy of the 
individual which have been described above; on the one hand. 
the marginal utility of each commodity is proportionate to its 
price. and. on the other. the total exchange value of the com
modities given up is identical with the total exchange value of 
the commodities acquired. If the market prices of a unit of each 
of the various goods (calculated, for enmple. in money) are P .. 
,.. P .. etc .• and if the quantities of these goods. which the person 
in question posse888S a/'tff the exchange. whether he has acquired 
them or has p0888888d them from the beginning are expressed by 
z. y. I, etc., then, if ~ ( ) and {I ( ) indicate utility functions 
analogous to/ ( ), the first condition will be expressed as follows :-

fez) : ~'(y): {I'ez): ••• - P. :,. : P. : •.. 
This is evidently equivalent to a system of equations whose 
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number is one less than the number of goods dealt in. The 
second condition we may simply express by the equation 

P/J'3.:+p~.y+P •. Z+ ... =p •. a+pt·b+P.·c+ ... 
in which a, b, and c are the quantities of the varioua kinds of 
goods possessed at the beginning (some of which may, of course, 
be equal to zero). In other words, the value, in money, of the 
possessions of the person in question is the same before and after 
the exchange. COJ,lsequently the number of equations is equal 
to the number of unknowns-2:, 1/, 21, etc., and the problem should 
be capable of a mathematical solution if the forms of the functions 
-J( ), 4>( ), .p( ), etc.-which expreB8 total utility, and whose 
derivatives express the marginal utility for a given con8umption 
of each and every kind of goods by the person in question, are 
precisely known. A closer study of the forms of these functions 
falls within the province of experimental psychology and 
of statistics of consumption; it may perhap8 be of great 
importance in the future. For the present, we are only concerned 
with the attempt to investigate the inter-connection between the 
phenomena of consumption and exchange, and for this purpoaa 
we may be content with a general knowledge of these functions 
derived from our daily experience. 

In reality, as we have frequently pointed out, the position is 
that the utilities and marginal utilities of the varioua kinds of 
goods are not independent but, on the contrary, influence each 
other in a greater or lesser degree. The only really rational 
procedure is, therefore, to regard the total satisfaction or well
being as a function of all the quantities of goods consumed 
simultaneously per unit of time, or during a certain consumption 
period, so that, if these quantities are a, b, c, etc., the function 
can be symbolically represented by F (a, b, c ... ). Of this 
function it may generally be asserted that it increases as soon as 
any of the goods consumed increases in quantity, the other 
quantities remaining unchanged, although, of course, in this 
case a Jorl,iof'i the function increases in a much smaller pro
portion than the quantity of the single commodity. If, for 
example, the increase consists of one unit of the commodity (A), 
then the increase in utility (or marginal utility) of commodity (Ar 
should be symbolically expreB8ed by the first partial derivative 

of the function F( ) with respect to a, i.e. ;a F (a, b, c,) or, as it is 

frequently written, F. (a, b, c), which will thus be itself a function 
not only of the quantity a, but also of all the quantities of goods 
consumed. The same applies to the margiDal utility of the goods 
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(B), (C), etc. Thus, according to this view, the conditioUB of 
equilibrium would be that the partial derivatives of the total 
utility functions with respect to the quantities:l:, '1, z, etc., available 
for consumption, ahould after exchange be proportional to the 
prices of the goods. Thus:-

F. : F,: F.: ..• = P.: h: P • ... 

to which must he added the same equation as above :-

1' •. :1: + 1'.''1 + Po.' + ... = 1' •. 5 + h.b + P.·c + ... 
which means that the total money value of the goods in the 
possession of the person is the same before and after the exchange. 

O. I.olated Exchange 

Before proceeding to show how the exchange values of 
goods, which we have hitherto regarded as data, are in reality, 
determined by the competition of buyers and sellers in the 
market, we shall refer brielly to a kind of exchange whose direct . 
practical importance is not a8 great as ita theoretical interest: 
exchange between two isolated individuals. In reality, an' 
exchange between two individuals is almost always effected 
under the influence of the market, even if not in the market 
itaell. For the moment, however, let us ahatract from this, 
and assume that, during the period of consumption in question, 
neither of the parties baa any opportunity of trading with anyone 
but the other party. The problem of price formation in this 
case is far from being as simple as it may at first sight appear. 
We shall not treat it in more detail than is necessary to show 
by contrast the influence of competition on prices. 

Let us suppose that a peasant from the plains and a peasant 
from the forest meet on the way to town. The former has a aack 
of corn which he has so far been unable to dispose of, the latter 
has hall a load of wood which he intends to eell. Since each 
needs the goods of the other, they agree to exchange, and each 
of them is thereby aaved an extra journey to the town. It may 
be that, if necessary. the peasant from the plains would give 
his aack of corn for a quarter of a load of wood; and the peasant 
from the forest. on his part, his half-load of wood for only half 
a aack of corn. Thus, if they exchange only with each other, 
they both consider that they have made a considerable gain on 

• 
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the exchange; but they might equally well have exchanged their 
stocks if the one had possessed Ii sacks of com or if the other 
had had three-quarters of a load of wood, and so on. Again, if 
we suppose that the stocks in their possession had been greater 
and that they had only this one opportunity for exchange 
during a longer period of consumption-e.g. for a whole year 
in advance':"'-then it is quite clear that the question how large 
a quantity of their respective goods they could and, from an 
economic point of view, should, exchange with each other is 
quite indeterminate. Within certain more or less wide limits, 
the question may be answered in an infinite number of ways, 
since it is only a question of satisfying the condition that the 
exchange shall benefit both parties; and here there is no other 
necessary condition. So much only is certain, that if the exchange 
continues until equilibrium is reached for both parties, the 
relation between the marginal utilities of the com and of the 
wood must be the same on both sides :-

marginal utility of 1 unit of com marginal utility of 1 unit of corn 
marginal utility of 1 unit of wood = marginal utility of 1 unit of wood 

(for the peasant from the plains) (for the peasant from the forest) 

Otherwise-at least theoretically-the exchange would proceed 
further; or, alternatively, it would already have proceeded too 
far-in which case it would be to the advantage of both to 
re-exchang~ a certain portion. If, for example, after the peasant 
from the plains has exchanged a certain quantity of com for 
a certain quantity of wood, it is more or less a matter of 
indifietence to him whether he obtains two more logs of wood 
of ordinary size in exchange for 1 litre of com, whilst the peasant 
from the forest still considers it advantageous to obtain in 
exchange a few more litres of com at three or four logs of wood 
per litre, then the latter shouldt by ofIering this price, or one 
near it, be able to induce the other party to continue the exchange ; 
and so on. 

But this is by no means the same thing as saying that the 
relation between the marginal utilities of the two commodities 
(which, in equih'brium, should be the same on each side) will be 
also the same as the proportion in which the whole quantities 
exchanged stand to each other and which, therefore, constitutes 
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the average ratio of exchange of these goods. In fact, this ratio 
can, within certain limits, vary indefinitely, and in each particular 
CASC the relation between the marginal utilities of the goods at 
the margin of exchange will be difterent, though always the same 
on both sides for the persons exchanging. 

It is a pretty mathematical problem-which we will not 
pursue here-to investigate the law which these variations 
follow. l Here we shall content ourselves with establishing the 
fact that price determination in isolated exchange is an 
indeterminate problem; i.e. it cannot be solved solely on the 
assumption that both parties desire the greatest possible profit. 
This is a point whose great importance~ven in practical affairs 
-we shall subsequently realize. Whenever isolated exchanges 
occur in practice, the actual determination of price will depend 
in a high degree on the personal characteristics of the contracting 
partics, their cunning and coomeBS, or on mutual goodwill, all 
of these being things intrinsically too complex and variable to 
be embodied in the schematic presentation of economic theory 
to which we must here confine ourselves. Certain related or at 
least analogous cases (where not two individuals, but two great 
organizations of buyers and sellers, or employers and employed, 
are opposed to each other) are evidently of the utmost practical 
importance; and it is, therefore. eBSential that the economist 
should clearly understand the extent to which his science can 
afford him any guidance in answering these questions. 

One of the greatest difficulties with which the arbitrators 
between employers and employed have to contend is the absence 
of any scientifio standard for the amount of wages or profits 
in a big con1lict. What is 11BuaDy called a reasonable wage, or a 
reasonable profit, proves on investigation to be not so much 
rta8OnabE. as wual. to be in fact the wage or profit determined by 
free competition under the prevailing conditions of time and place. 
If, therefore, the con1lict only extends over a amall area, such as 
a single factory, then the arbitrator has sufficient basis for his 
decision in the wages and conditions prevailing in other establish
menta in the same industry. But this ia not the case if, as ia 
more and more common in modern collective bargaining, • wage 
dispute rages simultaneously throllghout the whole of an indusuy, 
or even a connected group of industries. 

I Thie problem w .. firs' treated by Edgeworth c- lIarahall. PriItCiplu. 
4th ed ... ppendiI. Dote xii (bM) ucl my Viler Wm, etc., p. 3«1). 
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D. Price Formation in the Open Market. Excho/1I1J6 of two 
Oommodities 

The more or less fixed ratios at which goods are exchanged 
on the market (usually by means of money) are not, as is often 
supposed, due to qualities inherent in the goods themselves; 
nor, at least directly, to their normal costs of production. AB we 
have already indicated, they spring from the nature of exchange 
on a market (as opposed to isolated exchange); from what 
Jevons called" the law of indifference ", which is, fundamentally, 
nothing else than the old " free competition". 

According to this law, there cannot theoretically be more 
than one price in the market for the same commodity at the 
same time, or more than one ratio of exchange between two 
commodities. But in that case, it may be asked, could not the 
" sellers" (the holders of a particular commodity) hold back 
their supply at the beginning, thereby forcing up prices, and 
then afterwards lower them in order to dispose of the remainder 
of their goods, or so much of them as they do not wish to retain , 
Of course they could, and they often do. But there is always 
the risk that some sellers may succeed in disposing of the whole 
of their stocks while the price is still high, so that the others 
will either not be able to sell their goods at all or will have to 
be satisfied with a price much lower than they would have got 
if the equilibrium price had been fixed by competition from 
the beginning; since the purchasing power of the buyers who 
had already partially satisfied their needs at the higher price 
would then be less than it would have been if, from the 
beginning, they had bough1i the same quantity at a lower price ; 
or since as a rule there would then remain fewer buyers able to 

'\ purchase the goods. This is presumably the reason why so-called 
rings or cartels of producers or other sellers so often fail, when 

, the participants have only agreed to maintain a high price, 
l b)lt have nothing else in common and have no organization 
r controlling output and individual sales. If, on the other hand, 
organization has reached the point of forming a cartel or trust 
in the real modem sense, so that the maximum quantity of 
goods which each of the members may offer is determined 
beforehand; or if the members agree to compensate each other 
for possible losses, or to divide their profits or simply to set 



THEORY OF VALUE 53 

up joint production or a joint selling organization under single 
control, then price formation will more or less approximate to 
monopoly conditiona-of which we shall have more to say later.l 
Assuming that buyers (i.e. holders of the other goods) also 
combine, form trusts, cartels or rings, then there is no longer 
any purely economic law of price-formation-no law based on 
mutual desire for the greatest possible gain-and we revert to 
isolated exchange, in which, as baa been said already, all possible 
rates of exchange are, within certain limits, conceivable. 

If, however, we disregard this possibility and assume 
universal free competition, then, so far 88 genuine market 
transactions are concerned, the relative prices of commodities 
will more or less rapidly approach a certain equilibrium position, 
or else oscillate about it. At this equilibrium position, all holders 
of goods will be able to exchange up to a point of relative satiety, 
that is to say, they will continue to exchange so long 88 there 
is any advantage in doing so at that market price. We may 
88sume, for the sake of simplicity, that this equihorium price 
will be reached at the very outset. For the individual desiring 
to exchange his goods, the price relationships thus reached in 
the market will have exactly the same significance 88 the given 
prices in the case We discussed above. I He will regulate the 
supply of his own goods and his demand lor other goods in such 
a way that the marginal utility of each commodity will be 
proportional to its price, or that the weighted marginal utility 
is everywhere the same (in other words, that for the last shilling 
he spends he will obtain the same additional utility from each 
commodity). To every price relationship, therefore, there 
corresponds for each individual a dllterminate combination of 
supply and demand. and of quantities of goods retained and 
acquired. The sum of the individual demands for each particular 
commodity evidently makes up the total market demand for 
the goods and, in the same way. the sum of the individual 
supplies constitutes the total supply of these goods. Market 
equilibrium is thus only pos&ole with a price relationship at 

I I\ is related eomewbere in the Corpus Juris bow two teechen oflJ'lUDlllAl' 
in a tmall Roman town. inatead of eutering into mutually injurious eompetition. 
agreed to divide the profitll of their 1---. OIl the _. prilIojple inDumerabla 
agreemeutll baft beea eutered into. in uciell' and modena &im ... be'-
18I1era of all kindl of goods. 

• [See pap '3 eeq.] 
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which the demand and supply are equal for each particular 
commodity. If we include in the demand for a commodity the 

, quantities which a seller wishes, at a given price, to retain for 
his own use, then it may be said that equilibrium is to be found 
in a system of prices which, for eaoh commodity, makes the 
demand equal to the stocks in the market, or to the total supply 
of that commodity. Thus, on the assumption that the market 
gravitates quickly enough towards equilibrium, it should be 
possible-if the given quantities of goods on the market for 
a certain period of consumption, and if the personal dispositions 
of all consumers, were known-to establish a system of logical 
relations (or what in mathematics is known as a system of 
equations) from which both the quantities of goods acquired or 
given up by each individual and also the relative equilibrium 
prices, would be determined. It is, however, in no way excluded . 
-as we shall soon see-that the problem may, under otherwise 
identical conditions, have more than. one solution. 

Formally, indeed, this doctrine is only a repetition of the 
old thesis that the market price of goods is regulated by an 
equilibrium between supply and demand. In reality we have 

!;advanced considerably, for we have found in marginal utility 
the general principle which governs supply and demand under 

, any price system. We are, therefore, in a position to carry the 
discussion of price formation in the open market considerably 
further than the earlier economists were able to do. 

In accordance with our method of proceeding from the 
simpler to the more ~mplex, we will begin with the case in which 
only two commodities are exchanged in the market. This case, 
moreover, is not so abstract and unreal as may at fust sight 
appear. It is true that two particular commodities are very 
seldom exchanged directly. Nearly all actual exchanges are 
effected indirectly, through the mediation of money. Every 
commodity, or group of commodities, has its special market, 
in which it is exchanged for money, and the market price of 
this commodity is determined there with more or less regard to 
the simultaneous market prices of other commodities. But if 
we look at the problem broadly and consider, for example, the 
economic interests of a particular class of society, of a district, 
or country, as compared with those of other classes, districts, or 
countries, then it not infrequently happens that, omitting 
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intermediate links, we must regard as decisive the exchange of 
only two commodities, or of two related classes of commodities, 
whose price-ratio is determined almost without reference to 
other goods on the market, which are of comparatively minor 
importance. This is true where the interests of an agricultural 
population are opposed to those of an industrial population; 
where the commodity "labour II is confronted with the 
commodity .. means of subsistence "; or where the economic' 
weUare of a district or of a whole country depends on the price / 
of ita staple commodity in foreign markets in comparison with. 
the price of ita imports taken a8 a whole. . 

From the theoretical point of view, the exchange of two 
commodities baa this peculiarity-that it is the only form of 
exchange which can normally take place by the direct barter 
of goods against goods. Not that two holders of the different 
oommodities could always satisfy one another's needs by 
themselves-for this, in fact, occurs only in exceptional cases. 
A1& a rule, at least one of the parties to the exchange is compelled 
to deal with more than one holder of the oommodity he wishes 
to acquire. But, nevertheless, it should in this case be poasible 
to exchange goods for goods without the mediation of either 
money. credit. or any other intermediary; that being usually 
-aa we ahallsoon see-6Il essential condition for the achievement 
of equilibrium a8 soon a8 the number of goods in the market 
exceeds two. 

We assume, for the sake of simplicity, that at the outset 
the two commodities are held by different parties. so that no 
one at first possesses more than one commodity. Let us suppose 
the prices of the two oommodities (.4.) and (B) offered in the 
market to be expressed in terms of one of them, (.4.), 80 that 
the price of a unit of (.4.) is, consequently. '"variabl!l ~ to 
I, and the price of a unit of (B) (which we indicate by p) II 
wriab16; it then follows. from what has been said above. that 
an arbitrary price (P) quoted in the market will call forth from 
each holder of the oommunity (.4.) a certain demand (.I: units) 
for the oommodity (B). and a corresponding supply of the 
commodity (.4.), which will then clearly equal p.:& units. The 
sum of aU these demands (z) constitutes the total demand X. for 
the commodity (B), which implies a corresponding supply. p.x. 
of the commodity (.4.). In the same way. the holdem of the 
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commodity (E) ofter, at the price p, a total supply, Y, of the 
commodity (E) and demand a corresponding quantity, p.Y, 
of the commodity (A). The condition of p being the equilibrium 
price is that the supply of and demand for the commodity (E) 
are equal, so that Y = X; from which it follows that demand 
for and supply of the commodity (A) will also be equal, for it 
follows that p.Y = p.X. Further, let all conceivable values of 
p, which, as we have explained, must be treated as a variable, 
be represented by distances from a fixed point (the origin) along 
the horizontal axis, and through each of these points draw 
a vertical line, on which are marked oft two lengths, one 
representing the total demand for (E) on the part of the holders 

Demand (Supply) of 
Commodity B. 

... ... 

Price of B in terms of A.. 
FIo.2. 

of (A), and the other the total supply of (B) by the holders of 
(E). We shall then obtain two connected curves, one of which 
represents the demand for (E) and the other its supply for every 
conceivable price-ratio. If these two curves intersect and so 
have an ordinate in common, then at that point demand and 
supply are equal; and the corresponding distance along the 
horizontal axis (the abscissa of the point of intersection) represents 
the desired equilibrium price. 

If we begin by assuming that (A) and (E) cannot in any 
way replace each other in consumption, we can then describe 
the general COUlse of these curves in the following way. If p = 0 
-i.e. if (E) can be obtained for nothing or for a purely nominal 
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amount of (A)-every holder of (A) will demand (B) up to the 
point of wnplete .atiety-i.e. until its marginal utility has fallen 
to zero. For this to happen, all a rule, only a finite, though 
sometimes a quite considerable quantity of (B) is required; 
hence the demand curve leaves the vertical axis at a finite 
distance above the origin. lf p rises, the demand falls, 
continuously; since the marginal utility of (B), relative to that 
of (A), must fall pari paSIU with its price. The curve therefore 
falls continuously towards the ~-axis (though it may be convex 
or concave to the ~-axis or alternately the one and the other) 
and finally meets it at a point corresponding to the price at 
which (B) ceases to be demanded by the holders of (A). This 
point may possibly be so remote that it does not, in practice, 
exist-in the case when (B) is an absolute necessity of life which 
would be in demand at any price. 

The supply curve of (B) follows an entirely different course. 
lf the price of (B) is zero, or very low, then there is no inducement 
for holders of (B) to ofter their goods, and when they do begin 
to do so it will, at first, be only in very small quantities. The 
supply curve will thus begin at a point on the horizontal axis 
which is at a certain distance from the origin and will gradually 
rise pari paSIU with the rising value of p. But the increase in 
supply will not continue indefinitely j sooner or later a point 
will be reached at which an increaaed price will no longer induce 
holders of (B) to ofter any more, but will, on the contrary, make 
them ofter less. because at this higher price they can obtain 
with less sacrifice of (B) so much of (A) that its 9W'ginal utility 
will fall until it is equal to the marginal utility of (B), 
notwithstanding that the latter will also sink when the quantity 
of (B) retained is increased. The supply curve thus reaches 
a maximum, from which it falla again towards the horizontal 
axis. however, it never cuts the horizontal axis, but moves 
towards it asymptotically. for however high a price a person 
is oftered for the commodity in his own possession, he will 
always be prepared to give up' some small part of it in order 
to acquire other goods.' 

I OD the .bon aaumption thd the , __ oditiM ant iDdepeacieD\ 01 
eaoh other M regarda IIOD8Umption. the supply eurn ia aabiec' to the flmher 
OODditioa tha& the reotaagle formed by the eo-ordiuatee (i.e. the supply maltiplle4 
by the OClm'tIpODding price) mad ooat.iDlIouly mClftMllo &iDee i\ nideuUy eqllW 
the demaDd for the other commodi~(A). aDd UliademaDd me.-_t.iDlIoaa!y 



58 LECTURES ON POLITICAL ECONOMY 

If, we now remember that, on our assumption, the two 
curves are entirely independent, since the demand for and 
supply of (E) proceed from different persons-the supply curve 
is determined exclusively by the availability of (E) and the 
demand curve by the availability of (A)-then it is clear that 
there are as many possible kinds of equilibrium as there are 
possible kinds of intersection, for two curves drawn in the 
manner we have described. The point of intersection may lie 
to the left of the highest point of the supply curve; this is the 
case which was considered almost exclusively by the older 
economists. In such a case equilibrium is necessarily stable, 
for a slight increase of price would increase supply and 
simultaneously decrease demand; - a slight fall in price, on the 
other hand, would increase demand and decrease supply, 80 

that, i£ the price were by chance to be disturbed, it would 
automatically revert to its former position. 

But the point of intersection-for the moment we may 
,assume that there is only one-might also lie to the right of the 
highest point of the supply curve, so that equilibrium in the 

, market would only be reached when supply had begun to be 
I. restricted by the rising price. This equilibrium is also stable; 

i£ in this case the price rises, then supply will indeed be reduced, 
but demand will be reduced even more, so that it will be le88 
than supply-with the result that the price must fall again. 
If the price falls, then supply will increase but demand will 
increase more rapidly, for which reason the price will soon 
revert to its former level. 
when the price of (B) in terms of (A) increases, and consequently the price of (A) 
in terms of (B) falls. If. on the other hand, the two commodities are to Bome 
extent substitutes, this condition need not be satisfied; for, in that case, .. 
falling price of (A) in terms of (B). and accordingly a rising price of (B) in terms 
of (A). might conceivably cause a diminished demand for (A) and. accordingly. a 
still greater diminution in the supply of (B). It should be observed. moreover, 
that the rising portion of the supply curve may be absent if the commodity 
offered (B) has no appreciable utility for ita holder, which is often the case with 
~oods which are manufactured only for sale. In that case, the commodity eB) 
IS offered-unless there is the p088ibility of withholding it. until the market 
position -is more favourable-to the maximum extent. and at. any price, 80 

that the supply curve at the beginning is represented by a straight line parallel 
to the price axis, which later becomes a falling curve. As may easily be seen 
frolll; what has been said, in such a case the demand curve for (A )-whoae 
absClSBal thus represent the price of (A) in terms of (B)-wiU. in ita lower 
course, become a rectangular hyperbola, with the axes .. asymptotes. and 
will, th~ore. not intersect the price axis. Holders of (B) will then demand (..4.) 
at any pnce of (A), though naturally in quantities which stand in inveJ'110 
proportion to the price. 
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That the older economiatl so generally neglected thia case
except occaaionally in regard to foreign trade-is all the more 
remarkable, lince it ia evidently in full agreement with the well
known and frequently observed fact that the demand for a com
modity which haa risen in price (e.g. a nece88ity) may frequently 
fall in a le88Cr proportion than the actual rise in price. A.B against 
thia particular commodity aU other commodities constitute a 
group whose relative price hal fallen. Their supply (in exchange 
for the former commodity) haa, on the other hand, clearly risen ; 
it thul risel with a falling price a~d falla with a rising price of 
that group of commoditiea (expre88Cd in terms of the former 
commodity), and in one of the8e positions equilibrium between 
demand and lupply will be reached. 

Finally, there is nothing to prevent the two curves having 
8everal points, and (if 80) at least three, in common. In this 
case, the curious position arises that both the point of intersection 
to the extreme right and that to the extreme left indicate a stable 
position of equilibrium, whereas at the intermediate point of 
intersection a so-called U!lBtable equilibrium prevails; the 
equality of supply and demand at this price is merely accidental. 
A disturbance of the price equilibrium in this case has no tendency 
to an automatio restoration but, on the contrary, produces an 
uninterrupted Bhifting of the price in one direction or another 
until Btable equihorium is reached at one of the two extreme 
points of equilibrium either to the left or the right. 

This very remarkable phenomenon was tint pointed out, 
and analysed in detail by Walras.1 Walras himself, however,. 
Beems inclined to under-eatimate its practical importance, and: . 
appears to be of opinion that, under actual conditions, where 
a large number of articles are exchanged for each other, only 
one position of equilibrium would really be possible in the same 
marbt. But in that he is mistaken. We have already seen 
examples, derived from exchangea between employers and 
employed and between farmers and industria1ista-e.nd we shall 

I In Marahall'. PriMipJ.. (.&th eel. P. IW. II -t.' there are lI1I7YN of 
lupply and demand whioh ..-mble thOle diaoueeed h_ Tht')' ~ howeYel', 
to • ditleren' caae, namelr the number of poBitioJll of equilibrium which witla 
an unchanged (or ooly alighlly changed) dispoaitioa CD the pan of &he bayel' 
migM ooour .. regarda eueb oommodi\iea .. follow &he --ned law of increuiDg 
n\uma I oommoditiee which 0&11 be produced and ..,Jd .. a lower ec.&. if their 
outpu' i.e large \hall if ie i.e email; "s. 1IeW'8p&pen. boob. rail_y iOlll1le1' 
ando~ 
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later add a famous case of international exchange-which show 
that equilibrium may very well occur under circumstances 
where a price increase would cause a reduction and not an 
increase of supply, and vice versa a reduction of price an increase 
of supply. From this it is only a short step to the admission 
of several possible equilibrium prices in the same market, a8 
a glance at Fig. 2 will show. 

We arrive at still more remarkable results if we assume, 
in accordance with what often occurs, that the two commodities 
may, to a greater or lesser degree, be capable of acting a8 
substitutes. In that case, as we have already indicated, the 
demand curve of either commodity may also have both a rising 
and a falling section and the chances that both curves will have 
several points of intersection, or even that they may approximately 
coincide over small stretches, are quite considerable. It is not 
impossible that puzzling disturbances in the market, which 
frequently occur without any known cause, may be properly 
attributed to the hitherto neglected fact that a particular state 
of equilibrium may not be the only one which is possible under 
the given conditions, and that a state of equilibrium chosen at 
random can just as well be unstable as stable, or may for some 
insignificant reason be converted from one into the other. 

An admittedly artificial example of this (cases more or less 
similar to which are, perhaps, not BO rare in reality) is the 
following :-

A person, A, possesses a stock of wheat, another person, B, 
a stock of rye. For the sake of simplicity we will assume that rye 
and wheat have the same nutritive value per pound (this, however, 
is not essential to our argument). We assume, however, that 
wheat (owing to its better taste) is prljeqed by both parties; 
yet each of tllem endeavours primarily to obtain the maximum 
nourishment; but only up to a certain limit, Bay a thousand pounds, 
beyond which any additional nourishment cannot in general be 
utilized and is, therefore, without value. If A at the beginning 
had 800 lb. of wheat, then, aa the price of rye ~aried, his demand 
for rye would clearly be determined in the following manner. 
If the price is zero, i.e. if rye can be obtained for nothing, he will 
provide himself with 200 lb., neither more nor less, because this 
will fully satisfy his requirements for this kind of nourishment. 
If the price rises above zero he will be compelled, in order to 
acquire the necessary nourishment, to dispose of a part 
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of hi. stock of wheat, but in that case he will evidently be 
forced to consume more rye than before. In other words, hia 
dema~d for rye will increase when the price. of rye increasea. If p 
is the price of rye, expressed in wheat (or in the money price of 
wheat aa a unit), then, aa will easily be seen, hia demand z will 
be auch that it latiafiea the equation 

10 that 
800 + z - p.z = 1,000, 

200 z=--. 
I-p 

The limit ia reached when p equals ~, when he will have to 

Demand (Supply) 
of rye. 

lIeD 
4 

11\ . .. . .. 

Q ~n I 
Price of ry.lD tel"ma:of wheaL 

Flo. 3. 

exchange the whole of his stock of wheat, 800 lb., in order 
to get a sufficient amount of nouriahment, i.e. 1,000 lb. of rye. 
If the price of rye rises It ill further he cannot in any V1I.y acquire 
fulllatisfaction, but will endeavour to obtain as much &8 possible, 
which he will do by continuing to oiler the whole of hia wheat for 
as much rye as the market determines. His demand for rye will 

800 
thus now = -. Only when p = I, and rye consequently 

p 
commands the same price as wheat, would an exchange be 
purposeless for him.· At thia point he ceases to demand rye. 

His individual demand curve will thus assume the following 
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form: it begins at a point on the vertical axis, the distance of 
which from 0 corresponds to a demand for 200 lb. of rye. It then 
describes an hyperbola which has for its asymptotes (a) the 
horizontal axis and (b) a vertical line which intersects the horizontal 
or price axis at a distance of one unit from the origin. This hyper
bola, however, terminates at a point whose distance from the 
horizontal and vertical axes corresponds to a demand of 1,000 lb., 

or a price of rye, p =~. The demand curve next describes a 

descending hyperbolic curve, whose asymptotes are the horizontal 
and vertical axes. At a distance, along the horizontal axis the 
curve suddenly descends from a height, corresponding to a 
demand of 800 lb. rye, towards the horizontal axis. 

The amount of rye oHered by B will clearly depend on the 
size of the stock he holds. We will assume that it is exactly 
1,200 lb. If the price of rye is zero he will, of course, have no 
induoement to exchange; but as soon as rye, expreBBed in terms 
of wheat, is worth something, however little, he will immediately 
exchange the whole of his worthless surplus, 200 lb., of rye in 
order to obtain at least some wheat. If the price of rye is raised, 
he will be in a position to acquire more and more of the desired 
commodity wheat, and in order to obtain as much as possible 
he will still continue to oHer so much rye that his total stock of 
food will amount to exactly 1,000 lb., neither more nor leBB. 
If we call his supply of rye y we shall arrive at the equation :-

1,200 + p.y - y = 1,000 

where y = 1200 
-or exactly the same as we previously found for 

-p 
A's demand for rye. The only difierence is that B's supply of rye 

will continue to increase, even after the price reaches ~; for 80 

long as wheat can be obtained in the market there is no reason 
why B should not procure more than 800 lb. of it. Only when 

the price of rye has risen to ~ of that of wheat can B, who at that 

price will oHer the whole of his stock, 1,200 lb., no longer increase 
his supply, and indeed has no reason for doing so, since at a 
higher price he could obtain the necessary 1,000 lb. of wheat 
even for a fraction of his stock of rye. 

In this case, the curious fact emerges that the supply and 
demand curves of the two individuals coincide for a large part 
of their course. In other words, for every price of rye between 
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zero and :' A'a demand for rye and B'a offer of it are exactly 

the aame-and conaequently, for the aame reason, their respective 
Bupply of and demand for wheat. 

Thia example Ihould thow to what a large extent the simple 
Icheme of the variationa of lupply and demand with which 
economiatB have hitherto contented themselves, requirel to be 
developed and completed in order to correspond with the varying 
phenomena of reality. 

E. Ccmtinuatiun. Eu1w.nge oj Thru or More Commodities 

.A. loon &I there are more tAan two commodities on the 
market, complete equilibrium cannot as a rule be reached by 
direct exchange alone, but indirect excAange mUBt supplement it. 
This is seen in ita limplest form in the extreme case where 
direct exchange is altogether excluded. A country (say Sweden) 
has timber for sale and sufficient com for ita own needs, but must 
buy tiah. Another country (Norway) can supply fish and has 
lufficient timber, but must buy com. Finally, a third country 
(Denmark) has a lurplUB of com and sufficient fish, but lacb 
timber. Evidently no direct exchange can take place here, but 
an indirect exchange may i if, for example, Denmark as an 
intermediary. buys up Norway'S lurplus of fish in exchange for 
ita own lurplus of com, in order, in ita tum, to sell the former 
to Sweden and thereby latisfy ita own requirementa for timber. 
Or the same result might have been achieved by the UBe of 
a special medium of exchange, money or credit, as we shall 
loon see. 

But even if, in a three-comered exchange, each party was 
a purchaser of the products of both the others (so that, up to 
a point, direct exchange could take place) even then, 10 far as 
the exchange values of the goods were regulated only by mutual 
lupply and demand in direct exchange, a final price equilibrium 
would not, as a rule, be reached. AI between each pair of 
commodities, the price ratio would be determined in a separate 
market, isolated from the other two, and the resultant three 
relative prices would not UBually be correlated, i.e. they would 
not be such that each would be the ratio (or product) of the 
other two. If, for example, in a direct exchange of the commodity 
(B) (fish) for the commodity (0) (com) the equili"brium price were 
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such that one unit of (B) were exchanged for two units of 
(a), and on the market for (a) and (A) (wood) the price is four 
units of (a) for three of CAl, then if the prices are correlated, two 
units of (B) must be exchanged for exactly three units of (A). 
It may, however, happen that, in the direct exchange of (A) for 
(B), a different equilibrium price would obtain, so that either 
less (say one and a half) or more (say two and a half) units of 
eB) would be exchanged for three units of (A). Whichever 
occurred, it would then be profitable to enter into a so-called 
arbitrage transaction. Thus, in the latter case, a holder of (A) 
desiring to acquire (0) would first buy a suitable quantity of 
(B) and subsequently exchange that (B) for (a). In this way 
he would obtain five units of (a) for three of (A), whereas by 

FIG. 4. 

direct exchange he would only have obtained four units of (0). 
and similarly if the price of (B) in direct exchange for (A) had 
been lower than the correlated price. If, therefore, full 
equilibrium is to be reached in such cases, at least a part of the 
commodities in the market must necessarily be the object of 
indirect exchange. 

The commonest procedure in such cases is for the exchange 
to be effected with the assistance of a special medium of 
exchange, money, which only formally appears in the market 
as an object of exchange. In the extreme case which we 
mentioned by way of introduction, Sweden, for example, buys 
fish from Norway for money; Norway uses this money to buy 
com from Denmark, and Denmark in turn uses it in payment 
for timber from Sweden, 80 that in the end Sweden gets its 
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money back. We can visualize the position by meana of a diagram 
in which each commodity moves one-third of the circumference 
of an outer circle, whilst money makes a whole revolution in 
the opposite direction in an inner circle, and thus finally return. 
to it. 8tarting point. The result is, or may be, that after the 
conclusion of the business only the goods have changed hands, 
whilst the IUDl.I of money employed are in exactly the same 
hands aa at firat. Thus, in fact, goods have been exchanged 
for goods, not directly, but, in part at leaat, indirectly. The law 
of marginal utility baa been none the less effective. Under 
ideal market conditions, in which the final price equilibrium 
ii established from the very beginning, the exchange values and 
the marginal utilities of all cqmmodities must be proportional 
for each of the exchanging parties taken separately. AB far aa 
money is concerned, aa we have said, its role is purely formal
or may theoretically be conceived aa such. Indeed, a sum of 
money, however small, may effect an indefinitely large exchange 
of goods, if it circulates frequently between the exchanging 
partics. The importance of this observation will become clear 
when we come to treat of the functions of money. However 
simple and commonplace the above consideration may appear, it 
constitutes in reality the master-key to a proper understanding 
of the peculiar problema of money. 

n is not euy to give a graphical version of this problem
exchange that, in part at any rate, is indirect. U there are only 
three commodities, then it is possible to represent the position 
by a three-dimensional figure-if we want to do so-but even this 
method brew down when the number exceed. three. 

On the other hand, we can easily express the conditiOll8 of 
equilibrium by algebr&io symbola and thereby eet out the logical 
relationa or equatiOll8 which determine the equilibrium price. b 
is simplest to conceive demand in the wider eense already indicated, 
including the quantities of the varioua gooda which the original 
holder wishes to retain for his own consumption at a given system 
of prices. In equilibrium, demand in this eense must be equal. 
not to the amount o1Ieled in exchange, but to the whole of the 
Ilocu available in the market for consumption in a given period. 
Of course, we might have used this method for llro commoditiea ; 
and this would have given us a more satisfactory expression of 
the position where, for example, one person is in possession of 
llolA of the tnded commoditiea from the start, and appea.ra 
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according to circumstances as a buyer or seller of either. nut 
the discussion of that case was simplified in other respects by 
using the more limited conception of demand. 

For every conceivable system of prices, in accordance with 
the law of marginal utility, each person in the market will have 
a certain demand for each commodity; indicating either that he 
wishes to acquire, or if he possesses it already, to retain, a particular 
quantity. If his total utility function is expressed, as before, 
by F(x, y, z ... ), then we have the equations, already set forth 
on page 49:-

F',. : F' 'Y : F'.: . . . = Po : Po : p. : . . . and 
Po'x + Po·y + p •. z + ... = po·a + Po.b + 110. 0 + 

altogether n equations in which all the letters have the same 
meaning as before except that the commodity prices PrJ' Po, etc., 
are no longer to be regarded as given, but as unknown quantities. 
These prices may also be regarded as expressed in terms of one 
particular commodity selected as a unit of value: in which case 
Po (say) is constant (= 1), or else in terms of a measure of value, 
such as money, which takes no part in the real exchange. In 
both cases, if the form of the function F( ) is assumed to be 
known, all the n unknown quantities of goods x, y, z, etc., can be 
obtained from this system of equations; if one of the commodities 
is itself the standard of value, the quantities are expressed in 
terms of the n - 1 prices of the remaining commodities, still 
unknown for the present; otherwise they are expressed in the 
n - 1 ratios between the money prices of the n commodities. 
For each person in the market there is an analogQU8 ByBtem oj n 
equations, from which the quantities of all goods demanded may 
be expressed in terms of the n - 1 relative prices of the 
commodities. 

We have now to describe the position of equilibrium, where 
the sum of all the demands for the commodity CA) must equal 
the total quantity in the market, A, and the same as regarru 
CB), etc. Thus, if we treat each of the parties to an exchange in 
the same way, and mark them out by the suffixes 1, 2, 3, etc. 
(Xl' XI' Xa ••• aI' a2, as, etc.), which for precision we ought to 
have used before, we obtain the equations :-

I(x) = A, I(y) = B, I(z) = C . . . 

in which I(x) stands for Xl + XI + X, +. . ., etc. 
The number of these equations is n; but only n - 1 of them 

are really independent; one of them can always be derived from 
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the other. by mean. of the equationa already set out. Thua if 
we add together the equation. (on p. 66), 

P .. ·~ + 'h.y + p.., + ... = p ... a + Pt.b + pc.o + ... 
and all the corresponding equations relating to the other persona 
in the market, we shall obtain :-

P ... X~ + P •• Xy + pc.X, + ... = P ... .4. + p,.B + pc.C + ... 
And aince this equation could alBo have been found by the addition 
of the corresponding members of the equations X(~) = A. 
X(y) - B, etc., after multiplying each of them by P ... p.. etc .• 
the above a8sertion becomes obvious. It is also deducible a priori, 
for if good8 are only exchanged for goods (110 that money. if it is 
used at all, function. in a merely formal manner) then. if the 
demand. for all the commoditiea with one exception are equal 
to the existing 8upplie8, the same must apply to the last com
modity (what the holders do not wish to retain has. of course, 
already found purchasers). Dut these n - 1 equations are 
aufficient for the solution of the problem. for all the quantities 
involved-x1• YlI'l ••. ~I' Ya. 'a. etc.-can. as has been shown, 
be expre8Bed in terms of the n - 1 relative prices of the com
modities, 80 that finally we shall have as many equations as 
unknowns. Thus the problem is perfectly determinate. 

If, on the other hand. we had imposed tho furtber condition 
that the exchange must only take place directly, in other worda. 
that the quantity of commodity (B) which is demanded by the 
holder of (A) should pay in full for the quantity of (..4) demanded 
by the holder of (B), then the problem would have given ua more 
independent equations than unknowns and would thua have be
come over-determined; wile8B at the same time we had foregone 
the demand for correlation between the commodity prices, in 
which case the pOBBible exchange ratiOB between n goods would 
be not n - 1 only, but ira era -1), i.e. for three commodities 3. 
for four 6, etc. 

In any case, by the method we have followed, we can only, 
arrive at the relative exchange values of the goods or their . 
relative prices-not at their actual money prices, which must· 
remain quite undetermined; this is obvious so long as we regard 
the functions of money as purely formal. If, after the exchange ; 
is over, all the money employed has returned to the hands of : 
its first owner, it is a matter of complete indifierenoe to him, 
as to everybody else, whether in the actual exchange transaction, 
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one unit of goods was exchanged for more or less units of money; 
in other words, whether, in order to effect the transaction, the 
money circulated a greater or lesser number of times among 
the parties in the market before it ultimately returned to its 
starting-point. In reality, of course, this is never a matter 
of complete indifference. In every market, there are persons 
for whom money is something more than this; who exchange 
goods for money or money for goods in order to obtain at a later 
date new goods for the money they have acquired. To them, 
clearly, the exchange value of money-and especially its 
fluctuations-are by no means unimportant; and the function 
of money in any particular market transaction becomes, in 
actuality, not merely formal but also real. In other words, 
money prices, as such, have their laws and their conditions of 
equilibrium; but we cannot develop them here because they are 
very closely connected not only with the nature of money as 
a commodity and with the conditio~ of its production, etc., 
but also with the time-element whose importance in human 
economy we have not yet considered-in other words, with the 
theory of capital and interest. 

4. Objections againat the Thecny of Marginal Utility. 
Exceptions to the Thecny 

The objections which were made in various quarters against 
the theory of marginal utility when it was first propounded, 
were largely due to a misunderstanding of its real meaning and 
may, for that reason, be ignored. In the main, they were based 
on the fact that its advocates held too one-sided a view of the 
continuity of economic quantities, of the simplicity and flexibility 
of the economic system, etc.; on the other hand, the critics 
exaggerated the discontinuity of the quantities and the 
complexity of their interaction, and also exaggerated the power 
of economic friction. That, in fact, discontinuity occurs at many 
points, and must occur, scarcely any adherent of the theory of 
marginal utility has denied; it exists, after a fashion, whenever 
the price of a commodity is so high that some buyers cease to 
purchase it or some sellers dispose of the whole of their stocks ; 
or when the price is so low that some sellers will not dispose of 
any of their stocks, whilst not yet appearing as purchasers, etc. 
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In lIuch circumatances, of course, marginal utility has ceased to 
regulate the quantities of goods demanded or lIupplied by such 
persons. Yet the mathematical treatment of the problem raises 
no difficulties, for these quantities now enter into the equations 
&I constants. A still more obvious case of discontinuity arises 
when the commodity which is the object of exchange only occurs 
in large indivisible units-such &I houses, shipa, etc. In some of 
these cases, the determination of a market price in the ordinary 
sense is impossible, and business is reduced more or less to 
isolated exchange, in which, &I we have seen, the price is, from 
the point of view of abstract theory, indeterminate. In others 
of them, as in Bohm-Bawerk's often-quoted example of a horse 
market (cl. PoBitive Theory oJ Oapital, pp. 203-13), an 
equilibrium price will be reached, at any rate approximately, 
which will be determined by the marginal pair of buyers and 
sellers. But it is only for these that the marginal utility (which . 
in this ease is roughly equal to the total utility) will correspond 
with the price. All other buyers and sellers will acquire the 
commodity at a price more or le88 below-or sell at a price 
above-its utility to the person in question. 

In reality, however, there is one circumatance which, even 
in these cases, imparts to the law of marginal utility a wider and 
more individual application than one would at first sight suppose, 
namdy, that most goods on the market are supplied in a number 
of dijfet"enl qualitit,. At a horse fair, for example, there is 
usually not merely one kind of horse, but horses of the most 
varied kinds as regards age, strength, swiftness, endurance, etc. 
For example, suppose a buyer has to cAooIe between three horses, 
at 500, 500, and 675 shillings. At these prices he may prefer the 
second horse to both the cheaper and the dearer one: in other 
words he values the dijf~ tft polity between the first 
and the second at more than fiOB., but that between the second 
and third at lu, than 251. U every conceivable price and 
quality were to be found in the market, every buyer would 
certainly extend his demand up to the point at which a further 
addition in quality would exactly correspond to the additional 
price asked. U we conceive this difIerence of quality (looked 
at subjectively) as being the marginal utility of the commodity 
.. horse II (which would be in full accordance with the genesis 
of the concept) then, here also, the marginal utility, at least for 
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buyers, would be approximately the same 8.8 the price or, at 
any rate, proportional to it. (Something similar alBo applies 
to sellers if they deal in horses on a large scale, so that each 
'Of them has several horses to sell.) On the other hand, the 
total utility will not, as is usually the case, stand in any definite 
relation to it. For the horse which the buyer now considers 
too dear at 5758. he would gladly pay 6-700,., perhaps 
1,000 if it were the only one in the market and he had to 
have a horse. And the same applies to a number of similar cases. 

On the other hand, it often happens, even in the case of 
goods which are physically perfectly divisible, that individual 
consumption is not expanded or contracted by every change in 
price. A very important case is the consumption of necessities. 
Adam Smith remarked that the human need for food is limited 

\by the size of the stomach, and subsequent investigations 
have shown that a. person under given conditions, doing 
ordinary manual work, consumes almost constant quantities 
of the principal foodstuffs-namely, about 120 gr. of 
albumen, 50-60 gr. of fat, and about 500 gr. of carbohy
drates. With exhausting work (e.g. soldiers on the march, 
etc.) more is consumed, especially more fat. Any material 
reduction of these quantities would produce the most serious 
consequences 1 and would sooner or later render the person 
in question unable to carry on his work. An excess, on the 
other hand, has no value at all and would, in the long run, cause 
sickness and discomfort instead of added strength and well 
being. Here, evidently, is a case in which consumption essentially 
lacks elasticity; or, what comes to the same thing, in which the 
total utility and the marginal utility are themselves discontinuous 
quantities, so that the latter falls rapidly, from a very high 
value to zero, or even becomes negative. If each of the 
three foodstuffs· were only found separately in one kind of 
commodity, then, no doubt, there would be striking peculiarities 
in the price-formation of articles of food. In reality, aU three 
are to be found, though in dillerent proportions, in most edible 
commodities, and in addition, 8.8 everybody knows, even the com
monest foodstuffs exist in dillerent qualities, according to the 

1 T? \V.hat extent more recent investigations concerning the possibility' 
of substItuting carbohydrates for albumen may change the above view, I .hall 
not discuss here. 
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degree of digestibility, taste, perishability, etc. Hence there is· 
room for the law of marginal utility to operate in individual 
consumption. Moreover, as we have already pointed out, 
foodstuffs not only serve directly as human nourishment, but 
also have indirect usea-especially as fodder for animals, etc. 

Two objections mentioned above are of greater weight. It 
is only too true that concrete economic phenomena are infinitely 
too complex to be adequately explained by any theory
including the theory of marginal utility; for, in addition to 
purely economic forces, such as the quest for the greatest possible 
personal gain, there are others of & difIerent kind: mutual 
goodwill, general philanthropy, social considerations, etc., which 
nearly always play some part. AJJ a first approximation, however, 
we are justified, as we have said, in ignoring all other factors. 
It is by no means certain that, with the adoption of the principle 
of marginal utility, even (for example) the altruistic elements 
in social life would not also permit of analogous treatment, to 
the extent to which they must be regarded as relevant to the 
question of price-formation. The attempts made by recent 
writers to give a rational account of the theory of public finance 
seem to show that this is really the case. 

On the other hand, what is called economic friction 
(caused by habit aM inertia) so far as its effects extend-and 
they are very signi.fican~onstitutes an exception to our 
conclusions. It is indeed true that habit is, with most of us, 
the fruit of economio observation or instinct. It arises because, 
under given conditions, it proves the best means of achieving 
a desired end; but these conditions often originate in the remote 
past and have, perhaps, now given way to something quite 
diiIerent. During periods of great material progress all institutions 
based on custom may, therefore, easily appear as anomalies 
and even as non-economio phenomena, injurious both to the 
individual and to society, and yet persisting. The Italian 
economist, Pareto, in his earlier work, Cotlrl if Eccmomie polilique 
(vol. ii, p. 9 d seq., and p. 281 el seq.) gives an interesting. 
though somewhat incomplete, theoretical analysis of economic 
friction-<>r, more correctly, of economio inertia. which playa 

. much the same part in relation to other economio foroea as does 
the so-ealled principle of inertia in mechanics. 

But the most important objection to the theory we have so 
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I far developed is no doubt the fact that our assumption of free 
I competition is, and can be, only incompletely realized in actual 
life. The field in which it particularly prevails is, as everybody 
knows, that of wholesale trade; but consumers and owners of 
goods do not then, as we have assumed, come into direct contact 
with each other, and consequently the interests of consumers 
in price formation only become effective at a later stage, and are 
not direct. On the other hand, in the field in which consumers 
appear directly (i.e. in retail trade) the law of free competition 
only operates with certain limitations. Still more striking 
exceptions are afforded, 'of course, by industrial monopolies in 
the narrow sense. 

Before we pass on to a more detailed consideration of these 
exceptions, some of which are of the greatest interest, we shall 
consider a question, the real significance of which can only be 
understood after detailed inquiry in the social section of our 
work, but which, even from a purely theoretical point of view, 
is of such importance that it cannot be entirely ignored at this 
point. I refer to the question of the economic advantages of free 
exchange or of free competition in general-a question which 
is beloved of writers on the theory of value, but of which, 
unfortunately, not very much has actually been made. 

5. The Gain from Free Exchange 

It is a corollary of the economic principle which underlies 
all our studies, that we only exchange for the purpose of gain 
and, under given conditions, we always endeavour to exchange in 
such a manner, and in such quantities or proportions, as will 
yield the greatest possible gain. The doctrine that marginal 
utility is proportional to price; that the subjective utility of 
the last unit acquired is equal to that of the last unit disposed 
of; and that the increase in utility at the margin of exchange 
is zero, are all different ways of expressing this postulate, and 
closely correspond with the criterion which indicates a maximum 
or minimum value in mathematics. It is easy-though it would 
involve a serious confusion of ideas-to cite this as a proof that 
free exchange brings a maximum satisfaction of needs to all 
participators; that is to say, as great a measure of satisfaction 
as is generally consistent with the prevailing conditions of 
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property or ownership-from which, of course, we must proceed 
in a theoretical consideration of price-formation. As we know, 
it was not the advocates of tho theory of marginal utility who 
first advanced this view. It is rather the fundamental 
principle and dogma of free-traders-the physiocrats and their 
descendants of the so-called Manchester school-both in the 
field of production and of trade proper. The well-known 
saying, II laiuez1aire, laiuez-pauer" -actually .. laiuez tWIU 

fair6" ("let us manufacture our products freely and without 
restraint ") and .. laissez passer lei marckandise8" ("let our 
goods freely pass the boundaries of the province or the 
state "), which epitomized the principles of industrial liberty 
and free trade-became, as we know, the motto of this school, 
which was guided by precisely the above argument. If any
body may freely dispose of his possessions and his productive 
powers, he will undoubtedly seek to make the best possible use 
of them; it was assumed, therefore, that both the individual 
and society will be guaranteed the greatest possible advantage
always, of course, with the very important qualification: 80 far 
as existing proprietary rights permit. The harmony economists, 
who endeavoured to extend the doctrine 80 that it might become 
a defence of the existing distribution of wealth (itseU a product 
of free competition and consequently the best possible dis
tribution), cannot, in this respect, be regarded as representative 
of the views of the physiocrats and the classical free trade school. 

Although the propounders of the theory of marginal utility 
were certainly not responsible for this all-too-optimiatio view 
of the advantages of free trade. yet some of them cannot be 
entirely absolved from the charge of having helped to maintain 
faith in it by their support, and their apparently logical proof, 
of its doctrine. This is especially true of LOOn Walraa and his 
immediate disciples. Walraa himself relates 1 that, in his youth, 
he was once helpless in the face of an onslaught on 
the foundations of free trade theory made by the Saint 
Simoniat. Lambert Bey, who maintained that the exchange 
values arising from free competition were neither the only ones, 
nor the best. Wal.ras realized that the theory, if it was to be 
maintained at all (which he himself never seems to have doubted). 
must be proved more' satisfactorily than had hitherto been 

a tlvdu li'ec-M JIOlilitJw opflipia. po. ,6& 
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done. "n faudrait prouver que la libre concurrence procure Ie 
maximum d'utilite." And this view was in fact the starting-point 
of his own work in economics. It is almost tragic, however, 
that Walras, who was usually so acute and clear-headed, 
imagined that he had found the rigorous proof, which he missed 
in the contemporary defenders of the free trade dogma, merely 
because he clothed in a mathematical formula the very arguments 
which he considered insufficient when they were expressed in 
ordinary language. 

In the following words-which he italicizes-Walras sums 
up his investigations into free exchange, especially exchange of 
two commodities: "Exchange of two articles in a market where 
free competition prevails is an operation by which all holders 
of either of these two articles, or of both, can obtain "-in the 
first edition he wrote only " obtain" and not .. can obtain "
"the greatest possible satisfaction of their needs consistent 
with the condition that they must dispose of the goods they 
sell, and accept those that they buy, in one and the same 
proportion for all ".1 Although it is possible that this somewhat 
vague formulation may be interpreted in a way which can be 
defended, yet in fact both Walras and his disciple and successor, 
Pareto (in his earlier work already quoted 2) employ it precisely 
in the sense that, under free competition, and under the existing 
laws of property, each of the exchanging parties obtains the 
maximum amount of satisfaction for his needs, with any system 
of uniform prices in the market. The latter condition must, of 
course, not be forgotten. The objection which has sometimes 
been made to this theory-namely that if free competition 
produced the maximum satisfaction of needs, it would be 
impossible to increase the available sum of this satisfaction 
by gifts-does not, at least in Walras' opinion, affect the essence 
of the argument. The" exchange conditions" which prevail 
in the case of gifts, where one party receives no material 
compensation, could not in general prevail in the market-not 

• 1 L'eohange de denx marchandises entre ellea snr un marcM regi par Ia 
libre concurrence eat une operation par laquelle tons lea porteurs, 80it de rune 
des ~eux marohandisee, soit de l'autre, soit de toutes lea deux, pen vent obtenir 
(obtI~~ent) la plus grande satisfaction de leurs beaoins compatible avec cette 
conditIOn de donner de Ia marchandise qu'ils vendent et de recevoir de Ia 
marchandise qu'ils achetent dans une proportion commune et identiqud: 
(Elimenl8 d'konomie politiqw pure, 4me ed. lOme ~on.) 

• Concerning his later views on this question, cf. pp. 82-83. 
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even by the strictest orders of the authorities; for the holders 
of the gooda for which ouly thanks would be received in payment 
would, as a rule, prefer to retain them for themselves. 

Nevertheless, WaJraa' theory, as generally understood, and 
even as applied by himself, is undoubtedly wrong; and it is the 
more incomprehensible that he should have propounded it, since 
he himself had proved a few pages earlier that, in the exchange 
of two commodities, many equilibrium positions are possible. 
In the sense in which the word is here used, aU of these caunot 
simultaneously represent positions of maximum satisfaction. 
What distinguishes Prices fixed by free competition from all 
other prices, the thing which finds a mathematical expression 
in Walraa' formulm, is simply and solely this: that, under 
competition, each of the exchanging parties can and does go 
on exchanging up to the point of what we have called relative 
satiety-relative, that is, to the existing system of prices-so 
that at t1l088 price. none of them wishes to exchange any more. 
But this cannot be the case where, for example, by decree of the 
authorities, some other uniform price system is established in the 
market-which was formerly very common. There will then 
always be persons who, on ceasing to exchange, have not yet 
reached the point of satiety, though at these prices they would 
gladly exchange mor8 of their own goods for a corresponding 
amount of other goods, if only these could be obtained at the 
established price; and what is more-they might even be 
inclined to lower the price of their own commodity or to offer 
higher prices for the commodities they desire, if this were not 
forbidden by the authorities. Further reflection shows that this 
must occur to all those who are BO favoured by the official 
regulation that they obtain a higher price than they would have 
obtained under free competition. On the other hand, those who 
are handicapped by the prescribed prices, in so far as they might 
have obtained better prices under free competition, will continue 
to exchange to the point of satiety. However, if the owners 
of goods who are favoured by the prescribed prices are obliged 
to discontinue Belling their goods Booner than they would wish, 
because they can no longer find purchasers, there is nothing to 
prevent them receiving in payment a larger quantity of other 
goods than they would have received under free competition, 
even though, under competition, they would have found 
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purchasers for a larger quantity of goods. In this case it is 
clear that their gain from the exchang~ven though it may 
be unequally distributed, so that some of them get very little 
whilst others are able to satisfy their needs fully-would, on 
the whole, be greater, perhaps much greater, than under free 
competition. Moreover, this is a fact which scarcely anyone who 
has considered the matter will doubt. For a high price fixed by 
authority has, in this case, the same effect as a general agreement 
between sellers not to go below a certain price, and there is no 
doubt that such an agreement, if it is loyally adhered to, and the 
profit divided among the sellers. with any degree of uniformity, 
may, at least at first, be of great advantage to them. 

Walras (and Pareto), if we take them literally, thus go further 
than the free traders themselves, for the latter have not denied 
that a restriction of free competition might be most advanq.geous 
to a small privileged minority. On the other hand, the classical 
free trade school regarded it as self-evident that the loss in such 
cases would be much greater than the gain; in other words, 
that the great mass of the population would always sufier by 
measures of this kind, and that consequently they could only 
benefit a relatively small number. 

In this form, the principles of the free traders often gain 
acceptance even by those who, in practice and policy, are their 
opponents. "In principle," "in theory," "in the abstract," and 
so on, these doctrines are regarded as indisputable. Objections 
are made-ostensibly at any rate-only on " practical" grounds, 
which economic theory" does not take into consideration": the 
beneficial effects of protection on "infant industries", the 
necessity for a country to be self-supporting in case of war, 
and so on. 

Nevertheless, however plausible it may appear. the doctrine 
of maximum gain under free exchange cannot in strict theory 
be defended even in this form. In reality there are. as people 
are now generally beginning to realize. several important 
exceptions. In the first place. it is clear that if we are to compare 
the advantages or disadvantages to different persons in order 
to obtain from their algebraic sum what is called the economic 
gain or loss of a certain mode of action, then the basis of 
comparison must be determined. If there is no such basis. or if 
it is incapable of exact formulation. then it is impossible to 
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determine whether a particular economic distribution is 
advantageoUi or otherwise. That a purely external equality 
cannot in all casel be satisfactory is evident. If, for example, 
we were to deprive a violin virtuoso of his instrument, a genuine 
StradivariUl, in order to give it to somebody else who could only 
use it as fuel, it is clear that the economio gain and loss, however 
high we might rate the need of the latter for fuel, could scarcely 
be equal. Broadly speaking, however, we can make an abstraction 
from individual difIerences and assume that, in their capacity 
for enjoying the good things of life and in the strength of their 
desires, men are by nature the same. On the other hand, there 
is one inequality from which we can never abstract, without 
making a serious mistake, namely social differences and the 
unequal distribution of property. If we assume that the rich 
man carries his consumption so far that the marginal utility, 
the utility of the last unit, is little or nothing to him, whilst on 
the other hand, the poor man must discontinue his consumption 
of practically all commodities at a point at which they posse88 for 
him a high marginal utility, then it is not difficult to imagine, 
as Bohm-Bawerkremarked in his Gtur&dziJge (attacking SchifIle), 
that an exchange between a rich man and a poor man may 
lead to a much greater total utility for both together-and 
therefore for society &8 a whole-if it is effected at a suitable 
price fixed by society, than if everything is left to the haphazard 
working of free competition. And what is here true on a small 
scale is just &8 true on a large scale. Thus, for example, the 
fixing by society, or by a union of workers, of a minimum wage 
or a maximum working day would, within certain limita (which 
may sometimes be very narrow), be of distinct advantage to the 
workers and consequently to the most numerous class of society. 
The same effect might be obtained, especially in undeveloped 
countries, by a system of tarifIs if it prevented too pronounced 
a flow of labourers to agriculture and a consequent increase of 
rent at the expense of wages. Broadly speaking, there is 
a contradiction in categorically denying this possibility, whilst 
on the other hand admitting that a changed tlistributKm of 
property might be to the advantage of the most numerous class 
in society. For, in reality, property only exista for the sake of 
the advantages, or income, which it yields; if these are changed 
by influencing commodity prices, then an attack has really been 
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made on the distribution of property, or at any rate on the effects 
of this distribution. 

The theoretical aspect of this somewhat difficult problem will 
be made clearer if we begin by taking a concrete example; for 
which purpose we will select the commodity" labour .. and ita 
corresponding price "wages". We assume that the supply, 
demand, and price of labour have hitherto been determined by 
free competition, and that the average working day has been 
fixed at 10 hours and the average wage at lB. 8d. per hour. Even 
if this equilibrium position were the only one and therefore 
necessarily stable, so that a fortuitous rise in wages would cause 
the supply of labour to exceed the demand, and so on, we may 
assume that the workers by means of their organizations, or the 
help of legislation, succeed in forcing a reduction of working 
hours by half an hour to 9! hours per day. This will inevitably 
have the same effect on the market as a diminished supply of 
labour,l and will result in a rise in wages per hour. If time-wages 
rise more rapidly than working hours !Lre shortened, for example 
ltd. 2d. or 2ld. (which is conceivable, though not very probable), 
then it is clear that the workers would reap a distinct advantage 
from the change. If, on the other hand, the rise in wages stopped 
at 1d., or even td. per hour, it might at first sight be thought 
that the workers would lose by the change-for their daily wages 
would fall to 168. 7td. or 16s. 3d. instead of l6s. ad. Here it should 
be remarked, however, that if the original working day, as we 
suppose, was established under free competition, then the labour 
and inconvenience of the last half-hour must have approximately 
corresponded to the wages offered for it, i.e. 10d. If not, it is 
difficult to see why, at that wage, the worker did not voluntarily 
prolong his working day. We may, therefore, assume that the 
half-hour of leisure gained for the worker has a value of about 
lOtI. (in any case it has at least the money-value which the 
worker, by virtue of reduced muscular exertion, saves on his 
daily expenses). The slight reduction in his daily wages is there
fore more than compensated by the increase of leisure time; in 
other words, the increase in wages of 9td., or Qd. respectively 
which the worker now obtains for his 9t hours' work per day is 
to be regarded for him as a pure net gain. 

AB may be seen, this reasoning is general. There is no doubt 
that sellers of any commodity whatever can, by common agree
ment, obtain an economic advantage; but it should be noted 

1 As it is only our intention here to illustrate a theoretical principle, we 
ignore the otherwise important circnmst&nce that shorter b0UJ'8 of labour 
usually give rise to a greater or lese increase in the efficiency of labour. 



THEORY OF VALUE 79 

that we can only definitely assert this on the two alliumptions 
we have made: that the previoua price relations are determined 
under free competition, and that the new price or supply does not 
vary too much from the old. Otherwise, we cannot always 
assume that the quantity of goods (in thia case increased leisure) 
which the aeller himself retainl al a result of a decreased supply 
(or in consequence of higher prices, if this was a primary ('ause) 
has for him even approximately the same value as their price. 

On the other hand, to what extent this undoubted gain for 
one clall of lociety is a gain for lociety as a whole naturally 
dependa upon whether it il greater than the 1088 which fans upon 
other classel of aociety-in thil case primarily the employers, 
and through them the consumers; and, in the last rcsort, the 
other factors of production: land and capital. For them also 
marginal utility and price are equal under free competition, and 
their net losl is therefore limply the higher price which they 
ml1llt now pay for the labour which they demand. They 10IJe, in 
other words, exaotly as much in exchange value as the workers 
gain, and the only question is whether a penny or two more per 
day in the handa of the workers is of greater advantage than a 
penny or two in those of the propertied classe~ question which 
ml1llt oertainly be answered in the negalll)e, if we are to maintain 
the dogma of the unqualified locial utility of free competition. 
The further objeotion whioh might be made, that a decreased 
profit in the hands of employers would lead to a decrease in capital 
acoumulation, and would thereby indireotly injure the workers, 
will be examined at a later ltage. 

Treated generally, in algebraio form, the problem presents 
itself in the following manner. Let ~(z, 'I) be the total utility 
which one of the parties to the exohange, who originally possessed 
the quantity b of the commodity (B) can count upon after a 
completed exchange; it is expressed al a function of the quantity 
aoquired, z, of the oommodity (A) and of the quantity 'I of (B) 
disposed of; or respeotively of the quantity (6 - 'I) of the com
modity (B) retained. The price, of the latter commodity we 
luppose to be expressed in terms of (A), 10 that s == ,.y. 

A alight ohange, ,dp in the price, would thus produce the 
corresponding changes ,dz and ,dy in the quantities s and y 
exchanged, these being connected by the relation ,d", == y.,dp 
+ ,. ,dy in which ,d", and ,dyevidently have opposite signa. As an 
expression of the change which the total utility undezgoea we 
obtain 

,d~ == ~:,d~ + ~,dy == ~:(p,dy + y,dp) + ~ ,dy. 
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But in consequence of the fundamental condition of free exchange 
we obtain:-

p oe/; = o.p oe/; 
ax a(b - y) = - ay 

in which e/; is, of course, a function which diminishes with respect 
to y. The above formula may therefore be simplified to 

oe/; J.p = ox .y.Jp 

which indicates that, with a sufficiently small change in price, 
the seller obtains practically the whole of the increase in price 
(of his own commodity) as a net gain.! If we now add the 
analogous expressions for all parties to the exchange and count 
the quantities of (A) sold (and consequently the quantities of 
(B) acquired) as negative, we obtain 

oe/; 
Jp. E(ax .y), 

in which by the summation sign we understand a summation of 
the bracketed expression for each of the indices 1, 2, 3, etc., so 

that the ~: with the appropriate index indicates the marginal· 

utility of (A) after exchange to each of the exchanging parties 
taken in order. The sum in question is evidently independent of Jp 
and in general is not equal to zero. As we can give Jp either a 
positive or a negative value. the whole expression can always 
be made positive-which proves that in normal cases there can 
always be found a system of uniform prices at which exchanges 
will produce a larger sum of utility than at competitive prices. 

If, on the other hand, after exchange is completed, the 
marginal utility of one commodity (and consequently also of the 
other) were the same for all the parties to the exchange, then 
the above expression can be reduced to 

oe/; J.p = Jp.-;;;-. Ey. 
uX 

and this is always zero, since Ey, the algebraic Bum of the total 
quantities of the commodity (B) disposed of or acquired by the 

1 '!I is the quantity of his own commodity (B) which he originally sells ; 
y.!Jp is consequently the additional quantity of the commodity (A) whioh be 
would obtain as a result of the increase in price if he could continue to sell 

the same quantity y of his own commodity; ~~ is the marginal utility of (A) 

and hence ~: .y.!Jp is the gain in utility derived from the increase in (A). 
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partiel to the exchange, must be equal to nothing. Thia condition 
of equal marginal utilities impliea-approximately, but not exactly 
-6 position of economio equality between persona; and in that 
case-though not otherwise-free competition would secure a 
maximum satisfaction to aU partiel to the exchange.1 

There is no need to emphasize the fact that an encroachment 
on free competition, if it is to yield the above result, must be 
etIected in eM right directitm. Unrestricted liberty is in general 
infinitely to be preferred to a misguided systeJIl of restriction' 
and compulsion. In so far as the government of a country is 

I Aa aD enmple of how even an e:lperienced mathematiciaD may be led 
to erronlOUI oonclulionl In tbil field. we may mention the ergument of 
Launhardt (MalMrrwltUcAcBtgf'Gndungder VcII:Mrl8eAalultAre). He _umel 
two partlel to an e:lchange, nne of whom from the beginning poeee_ a unit. 
01 the oommodity (A) and the other II unit. of the commodity (B) and. for 
the uka 01 limplicity. he IUp~ tho tot&} utility derived by each penon 
from the oommodity (A) to be espreued by the l&IIIe funotion./( ). and 
IimUlU'1y 40( ) for the oommodity (B). If they then exchange the quantitiel 
• and II the total utility received after exchanlJe by both partiel together it 
eJ:preued by N -lea - .) + 40 (y) + /e.) + fell - II). In order that tbiI 
expreeeioD ehould be a maximum we mUlt have :-

[-/'(0 -.) +1'(s)].:1- + [40'(y) - 40'(11- 1I)).4y ... 0 .•.••••. (1) 

But In equilibrium we have 
~'(y) ~'(II - y) ..1. no - z) --,w - p. alao ..1y - P 

where pll the price 01 (B) In term. 01 (A). Thill the above equation ilutilfied. 
and o~ly Lauohardt ooncludee, the equilibrium price determineod by 
free oompetition II the one which, among all uniform pricee, prodUCel the 
great ... additional utility for the two (or for all) partiel to the exchange. 

The proof II evidently falee. If,... deeireil to diacover the abeGlute 
maximum 01 N we ehould have made. and II independent and would then 
have obtained 

I'(s) -1'(0 - .) and ~'(y) ... ~'(b - II) 

Th_ equationl are clearlYMtilfied by the valUela: - ; and II == ;. in other 

wold .. th' partiel ehould limply exchange half their atocb. Sinoe tbil reeul' 
II not Benerally oonlilten' with exohange a' a uniform prioe (and iI perhape 
outlide the poelibilitiel 01 fnoe exchange) we mua' impoee the oondition that 
OM 01 the p&rtieI (the one who iI at a disadvantage In regard to prioe) oontinUeI 
to uohange to the point 01 Mtiety. W. thu. obtain the equation 

a: ~'(y) 
i - , - /'(0 - .) 

Dy differentiation 01 tbiI equation and elimination of ~. and ..1, with the 
belp 01 (1) ,... obtain, aooording to oiroumatanoea. a mazimum or a minimum 
of N. but In neither _ an exchange at an equilibrium price. 

By way 01 further proof. Lauohardt triee to ehow. by mealll 01 aD 
arithmetioal example, that a price which would produce the peateet pCBible 
Bain for either 01 ille partielwould" nevenhel-. yield to them both a l1IIalIer 
Iurplul utility than would the equih"brium price. Bu' a 01088 eumination 
will ehow th., tbiI result iI due limply to the fad thai he baa uooonacioualr 
gooe beyood the right maximum. 
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based on democratic principles, there is a certain, though not 
always reliable, guarantee that such measures will be introduced 
only when they are to the advantage of the vast majority; 
whereas when commercial and industrial policy are in the hands 
of a privileged minority there is a strong presumption to the 
contrary. 

It may also be observed that a restriction of free exchange, 
of freedom to enter into labour agreements and of the right to 
free disposal of property-either by means of government 
intervention or by mutual agreement between buyers and sellers, 
employers and employees, etc.-is nevertheless a retrograde step, 
in so far as it usually tends to reduce the sum total of the means 
of satisfaction physically attainable-even if, under certain 
circumstances, it may lead to a socially more desirable distribution. 
We shall return to this important and difficult question at 
a later stage (p. 142 seq.). 

In a word, free exchange in economics may be compared 
to the method of "trusting to nature" in medicine-when 
the doctor really does nothing, but leaves nature to effect its 
own cure. The term "physiocracy" means precisely this. In 
a state of perfect health, which corresponds to a system of 
economic equality, this is certainly the only correct treatment. 
Even in ill-health it certainly has a great advantage over bad 
treatment and dubious medicines. On the other hand, it cannot 
compare with a really scientific treatment which assists nature 
in a reasonable mlLnner. And, in the last resort, the efiects of 
even the most brilliant cure cannot be compared with those of 
rational hygiene, which aims at preventing disease and preserving 
health The application of the first part of the simile should be 
clear from what has been said; the latter will be elucidated 
when we come to deal with the social section of political economy. 

In his last work, the JIanuel d'konomie politique, as well as 
in various earlier essays in the Giornale degli ECf)1I,()'muti, Pareto 
returned to a detailed conaideration of the problem of the 
"maximum d'ophelimite ", as he calls it, which would result from 
free competition. He defines this maximum as the point or 
position, from which it is impossible to move while enauring a 
gain in utility or opMlimu.e for aU participators in the market. 

With such a definition it is almost self-evident that this 
so-called maximum obtains under free competition, because if. 
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after an exchange i. e1Iected, it were po88ible by meana of a 
further lerie. of direct or indirect exchangel to produce an 
additional aatisfaction of needa for the participators, then to that 
extent luch a continued exchange would doubtle88 take place, 
and the original position could not be one of final equilibrium. 
The lame would also be true of production. AI soon as a change 
in production il more profitable both for producers and for their 
cUJItomera-or, from one point of view, for all owners of the 
mean. of production, workers, landowners and capitalista--then 
it i. difficult to understand why, a88uming general mobility, it 
.hould not happen. But this is not to lay that the result of 
production and exchange under free competition will be aatis
factory from a lIocial point of view or will, even approximately, 
produce the greatest possible locial advantage. 

Hence, even in thil new guilltl, Pareto's doctrine contributes 
nothing. And-what i. worse-it tends to obscure the fact, 
which we have already pointed out and which we shall develop, 
that locial production under free competition (with certain 
reservations) does really lead to a maximization, in the usual 
and proper sense, of the meana of lIatisfying human wants. In 
this respect, therefore, and of course disregarding the distribu
tion of the product, it achievea as much, or almost as much, as 
we oan imagine under rationally organized production in a 
collectivist IOOety. 

6. frici1lg under Imperfect Competition 

A. Jii'" Supply and Jii'" Demand 

We must nOW give an account of the principal casea in 
which perfect competition between the holders of a particular 
commodity does not exist, either because of natural circumstances 
or legislative regulation; and of the efIect on pricing of such 
restrictions. We may begin with the case already mentioned, 
in which two commodities are bound together, either on the 
demand side (where the consumption of a certain quantity of 
one is a necessary condition for the consumption of a certain 
quantity of the other); or on the lIupply side (where the technical 
conditions of production are such that the one must always 
be produced simultaneously with the other in more or leas 
definite proportions). The former, which Marshall called jii'" 
demand. may, however, without difficulty be treated as a special 
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case of the laws governing market prices which we have already 
formulated; and may, therefore, be passed over. Well-known 
examples of such a demand occur in the case of commodities 
dependent on each other either in consumption or individual 
production, such as nails and wire; knives and forka; lamps, 
wick, and oil; ink, pens, and paper, etc. Because of this relation, 
the consumption of ink depends in a much higher degree on the 
price of writing paper and postage than on the a.ctual price of 
ink-and so on. Actually, as we ha.ve already observed, nearly 
all demand is joint in the sense that different commodities affect 
each other and are therefore, to some extent, mutually conditioned. 
That they should be demanded in absolutely fixed proportions 
may be regarded as II special case, which is of minor importance. 

The second group of phenomena, which has been called 
(also by Marshall) joint supply, really belongs to the theory of 
production, and the regulation of exchange values under the 
influence of production, which we h/lve still to describe. But 
it seems to be desirable to touch upon this question here 
because the related phenomena have been taken by 80me 
economista as a pretext for an attack on the whole classical 
theory of exchange-not so much with the object of criticizing 
it in the manner we have done in the preceding pages, but of 
replacing it by a very peculiar theory of pricing, which has 
never been very clearly formulated. Thus, the series of supposedly 
new price categories, which F. Neumann set up in his articles 
on value and price, in Schonberg's Ha'1l.dbuch, are really nothing 
but various examples of joint supply. If, before the advent of 
lifts, town flats commanded a lower price the higher up they 
were, then according to NeUDl8.nn this would constitute an 
exception to the principle that prices must correspond to costs 
of production. Costs of production, he says, are higher for the 
upper storeys since, in building them, the material must be 
carried to e. greater height, and the weight of these storeys 
renders it necessary to make the supporting walls thicker than 
would otherwise be the case. But the obvious explanation is 
that, in addition to floors, walls, and ceiling, a house must have 
land on which to stand and a roof to cover it-of which the 
fonner, particularly, is usually very expensive to buy (or, as in 
England, to lease). These costs, or the interest on them, must 
be distributed over the rent of all the 1lata and it is not possible 
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to determine tJ priori by what principle this should be done. 
AA we have already indicated in an analogous case, the rent of 
the dUIerent flats is simply regulated by demand, that is to say, 
mainly by their respective comfort and suitability for various 
purposes i or, in the last resort, by their marginal utility. All 
that really matters is that the total rent should be sufficient to 
pay interest on all the costs of building, including the cost of 
the site. The high cost of building sites in towns has led, as is 
well known, to the erection in recent times of lofty steel and glass 
structures on the model of the American skyscrapers; otherwise 
all buildings would presumably be erected only one or at most 
two storeys high-as in country districts. It is the same with 
all other examples adduced by Neumann. .As an example of 
.. joint price", he describes how the shares in the cost, which 
are borne by the participants in a common drainage scheme, are 
not proportional to the actual cost of cutting the ditch through 
their respective plots of land. This is true enough up to a point, 
but it is entirely due to the fact that the latter costa cannot 
be ascertained or imputed. for the ditch might have had exactly 
the same length. breadth. and depth, whether one or more of 
the interested parties had participated in the enterprise or not. 
If, on the other hand. the individual costa can be ascertained
if. for example, in order to satisfy the wishes of some particular 
landowner, it is nece88ary to follow an otherwise nnnecessarily 
circuitous route in the construction of the ditch, or if the 
enterprise is involved in other special costa which would not 
otherwise have arisen-then it is clear that these would usually 
have to be defrayed by those who cause them. Usually, however. 
such an imputation of costa is impo88ible. and in that case there 
is no other way out than to see that the total costa of construction 
correspond to the total contributions and to distribute the latter 
equitably. The generally accepted principle (for example. that 
of the Swedish Ditching Law of 1879) that each shall contribute 
in proportion to the objective utility. i.e. the increase in yield 
or rent which the enterprise brings to him. is by no means the 
only conceivable one-or even the best or most reconcilable with 
economy and justice. If, for example, one of four interested 
parties has gained a capital value of £1,000 and the three 
others only £100 each, whilst the total cost of the enterprise 
was £500, then the first would gain more than any (If the 
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others-more than all of them combined-if he paid the whole 
cost himself and the others did not contribute a farthing. 

In this case-unlike the preceding one-there is no a.utomatic 
economic law of price formation; for it is really a case of isolated 
exchange. Nevertheless the discussion which springs from such 
a price-problem is full of interest. An analogous case of the 
widest implications is presented in a field which may at first 
sight seem far removed, namely, in the theory of equity in 
taxation. 

B. Pricing in Retail Trades 

Retail prices are frequently regarded as exceptions both 
to the law of costs and generally to every rational process of 
price formation, which is all the more remarkable since these 
prices are the only ones which are. of direct interest to the 
consumer and which are directly inlluenced by consumption. 
Yet the laws of retail prices are perhaps not so difficult to 
ascertain and do not seem, in the main, to depend on any other 
factors than those which we have already treated, except that 
they are more complex and more difficult to unravel. To 
a considerable extent, the apparent divergence of retail prices 
from the law of costs and from wholesale prices is to be regarded 
as an example of the phenomenon of joint supply-which we 
have just considered. Unlike the wholesaler, whose general 
costs for his whole business constitute only a small part of his 
annual turnover, the retailer's genera.l costs for premises, heating, 
lighting, advertisement, wages for his assistants and for his own 
labour, etc., are very considerable. The first item in particular 
assumes large proportions since, for the convenience of his 
customers and for purposes of advertisement he must Beek 
to acquire business premises which are as central as possible. 
What proportion of these genera.l costs shall be apportioned 
to each parcel of goods, over and above the purchase or wholesale 
price, cannot be determined a prilm, but depends upon 
a number of variable circumstances. It is of great importance 
in this connection that certain kinds of goods require mach 
more expert knowledge for their valuation than others; the latter, 
such as suga.r, Hour, etc., the quality of which anybody can ~ily 
judge, yield, if I am not mistaken, a comparatively small profit. 
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With the former goods, on the other hand, the buyer, if he is 
not exceptional in poBSessing such knowledge, will, in order not 
to be sold inferior goods, deal with a seller in whom he has 
confidence. The service which the retailer thus renders him is 
that of an expert buyer, and the customer quite reasonably 
haa to pay him a relatively higher price. 

The desire for stable retail prices must also be taken into 
account. For many customers it is of great importance to be 
able to determine their household expenses well in advance. 
Retailers, who usually have a fixed circle of customers, therefore 
endeavour to afford this advantage of approximately fixed prices, 
which they calculate so that the profit and loBS of good and bad 
times to some extent cancel out. Naturally, greater and more 
permanent variations in wholesale prices are ultimately reflected 
in retail prices-though, as a rule, later and in a modified form
just as a thermometer buried deep in the ground responds 
slowly to changes of temperature on the surface.1 

In conclusion, we should not forget that practically every 
retailer posseBSes, within his immediate circle, what we may call 
an actual sales monopoly, even if, as we shall soon see~ it is 
baaed only on the ignorance and lack of organization of the 
buyers. He cannot, of course, like a true monopolist, raise 
prices at will-only in places remote from tzade centres can 
a considerable local rise in prices occur-but if he maintains 
the same prices and qualities as his competitors, he can almost 
always count upon his immediate neighbourhood for customers. 
The result is not infrequently an QX;U. oj rela&1er., apparently 
for the convenience. but really to tAB injury, oj t.he con.mmer •• 
If. for example. two shops of the same kind are situated at 

l ID aD -1 in Elota. TitU1t:riJl. October, 1908. aDd aI80 ill hia work. 
Dn doRomiotl:G [.mUl ... .,. oM En--. Brock hal 8Oogh' to pro" tha& \h. 
ahov. OOnOftptiOD of \h. relatioD between ",tail aDd whol-'e prieM ia Dol 
eOmMl\' Retail prioea,. in hia 'liew. abow a etrong teDdeDcy to (ollow whol-'e 
prioea 1Ip1DQNa, bu' nry little tendency to (ollow \hem ~ The 
statistios (from America) OD whiola Brook baas \hia ~iOD would _ to 
abow merely &ha' of ft'OOnt. yean retail pricee han" OD \h. whollt,. MD M 
oompand with wholeaal. prioee: a fao' whieb, owing to \he ere" reJaQft 
iIIcreue of retailers. ia lD it.self rrobable aDd ia quite iD aocordance with wba& 
we an> abou' to .y, AI a general doot.riDe, Brock', new (and &ba& 01 Le&io 
and others) is olearly abaw'd: it. would imply that retail pricee would diverge 
more and more from wholeaale pricee at. each cyolical lluo&uatiOD-whioh 
would It'ad to absurd OOD8l'ClUeD~ Obvioualy,.. do Dol attribute au,. 
altruietio moti", to retailel'l when .. _peak of !.heir endeavour to keep pricee 
M etead,. .. poeaible for their customen' CODnnieIule. "ia well 1Uldentood 
that. h ia lD the iIItcrea& of enry ~ maD to _tiafy hia cuatomera. 
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different ends of the same street, it would be natural that their 
respective markets would meet in the middle of the street. 
Now if a new shop of the same kind is opened in the middle 
of the street each of the others will, sooner or later, lose some 
of its customers to the new shop, since the people living round 
the middle of the street believe that if they get the same goods 
at the same price they are saving time and trouble by making 
their purchases at the nearest shop. In this, however, they are 
mistaken, for the original shops which have now lost some of 
their customers without being able to reduce their overhead 
expenses to a corresponding degree, will gradually be compelled 
to raise their prices-and the same applies to the new competitors 
who have been obliged fromthe beginning to content themselves 
with a smaller turnover. This should explain the observation 
which is said to have been made on the abolition of the octrcn 
-the tax on the entry of goods "into a town, common on the 
continent-that the expected reduction in prices never took 
place, though the number of rete-ilers considerably increased. 
The correct remedy, unless one of the competitors (such as a great 
store) manages to overshadow all the others, is clearly the 
formation of some form of organization among buyers. But so 
long as such an association does not exist-and between persons 
in difIerent positions in life and without more intimate bonds 
it is extremely difficult to establish-the anomaly must remain 
that competition may sometimes raise prices instead of always 
lowering them, as one would expect. 

O. Monopoly Prices 

A still more pronounced divergence from the formation 
of prices under free competition is provided by monopoly prices 
proper. :!J!onopoly involves the absence of competition, either 
absolute for a certain class of goods, such as a state fiscal 
monopoly (of liquor, tobacco, salt, ete.), patents of industrial 
inventions, ete.; or only relative, in a definite geographical 
area and within certain price limits. Every limitation of supply 
or of productive power does not necessarily create a monopoly 
-for in that case every price would, strictly speaking, be 
a monopoly price, since none but free goods occur in lllllimited 
quantities. The ownership of land, for example, is certainly 
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the privilege of a more or less limited class, but so long as active 
competition exists between landowners, this possession is not 
a monopoly and doea not lead to monopoly prices for the product 
of agriculture, either individual or collective. The difierence 
lies in the fact that a commodity or factor of production, whose 
lupply is limited, but which is not the subject of a real monopoly, 
is offered a, a whole at the price it can fetch, or at any rate 
up to the point at which the owners themselves prefer to retain 
it for their own use. The monopolist, on the other hand, 
artificially restricts the available market supplies of the 
commodity or factor of production in his possession. His supply 
is not regulated by the coincidence of marginal utility and 
price. If, indeed, it should happen that he were to offer the 
whole of his stock of goods or means of production, up to the 
limit determined by this condition, he might nominally have 
a monopoly, but the price would not be monopolistically 
determined, but would follow the ordinary laws of supply and 
demand. His profit would then depend solely upon the natural 
scarcity of the commodity. Frequently, however, the monopolist's 
stocks are unlimited-as in the case of a patent the use of which 
might be extended without special expense to all consumers 
who wpuld in any way profit by it. But if this is to happen, either 
some customers must pay more than others, or there must be 
a zero price for all i i.e. the invention would be on the same 
footing as a free good-which is actually the case when patent 
rights run out. The high price of patented goods is therefore 
due exclusively to an artificial restriction of output. as Adam 
Smith remarked. 

In exceptional cases, as has been said •. competitive prices 
may prevail under an actual monopoly. Thus the Standard Oil 
Company of America. which has absorbed practically all the 
petroleum refineries of the U.S.A .• fixes its prices. by measuring 
the yield of the wells during the preceding days or weeks, at, 

. the level at which consumption is expected exactly to equal} 
production. Generally speaking. in a case of this kind. it woul" 
often be possible to obtain a larger profit-perhaps a mucll 
larger profit-if the price were raised. in spite of the fact that 
this would reduce consumption. But in that case. the weDs 
already opened would have to be partially closed down, or 
their contents allowed to run to waste-which would presumably 
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cause dissatisfaction among the public, and might lead to the 
intervention of the authorities. 

If no such considerations exist, it will be to the advantage 
of the monopolist to fix his prices so high that he will obtain 
the maximum net profit. Every rise in price causes, we may 

I assume, a falling off in demand. But so long as the falling off 
in demand is less than proportionate to the increased profit per 
unit of the commodity resulting from the higher price, the total 
\ net profit (the product of these) will increase. But when the 
decrease in sales is more than proportionate to the increased profit 
per unit, any further increase in price will be disadvantageous. 
The ideal monopoly price is thus to be found precisely at the 
meeting point of both these tendencies-the point at which 
demand is reduced in the same proportion as the net profit is 
increased in consequence of the higher price. 

We shall endeavour to repr~ent the position by an 
arithmetical example in tabular form. Suppose that 
a monopolized commodity costs the monopolist £2 a unit 
to manufacture. And assume for the sake of simplicity 
that the relation between price and sales is such that, with 
a price of £12, 1,000 will be sold in a unit of time; and 
that every increase or decrease in price by £1 causes a decrease 
or increase in sales by exactly 100 units. We may then set out 
the following table :-

SeUiWJ Price. CosIII. Profil per Unit. TurnotJer. Total Nd ProjU. 
£ £ £ Piuu. £ 

22 2 20 
20 2 18 200 
18 2 16 400 
16 2 14 600 
14 2 12 800 
13 2 II 900 

H i Ig bozg· 
10 2 8 1,200 
8 2 6 1,400 
6 2 4 1,600 
4 2 2 1,800 
2 2 2,000 

3,600 
MOO 
8,400 
9,900 

10,000 
9,900 
9,600 
8,400 
6,400 
3,600 

In this case, a price of £12 is, therefore, the most 
advantageous to the monopolist. He would get less profit if he 
either raised or lowered the price. ~ 

If is easy to represent the fundamental features of 
monopolistic pricing graphically. or algebraically. If we mark 



THEORY OF VALUE 91 

oft the varioUi unit prices, p on the horizontal axis and the 
coneaponding quantities 1/, sold per unit of time, on the vertical 
axis, then the locua of these points will generally describe a curve 
y =- f(P). The rectangle 1/. p represents the gross receipts, and 
that part which lies to the right of a line at the distance II from 
the vertical axi&-where II is the -unit cost of production, i.e. 
y(p - a) represents the net profit. . 

The expression is maximized when its first derivative with 
respect to p i. zero. We thus obtain 

(p - a) 1'(P) + f(P) = 0, 
a condition which is satisfied, as will easily be seen, when that 
part of the tangent to the curve which lies between the above
mentioned vertical line and the horizontal axis is bisected at the 
point of contact. If 11 = f(p) is a straight line, as with our figures, 
we have simply to take half the maximum net price, where sales 
will be half the maximum which can be marketed without a 1088. 

Other questions relating to monopoly prices are similarly capable 
of an easy mathematical solution. Thus, inter alia, there can be 
deduced from these figures, or formullB, answers to such questioUi 
as the various in1luences of general and special costs, various 
forms of taxation, etc., considered on p. 72. 

It is important to note that the amount of overhead costa 
(i.e. costs which remain constant whether output is large or 
small) has no influence whatever upon the level of the most 
advantageous monopoly price. Whether, for example, a private 
railway company has to pay a large Of a small amount of interest 
on the capital invested in construction, the height of its charges 
cannot be affected, so long as these are fixed on the principle of 
maximum net profit. This is obvious: if, in the table, p. 90, 
we deduct a fixed amount per unit of time (say £1,(00) from 
the monopolist's net profit, then all the figures in the right-hand 
column will be reduced by 1,000. Obviously, even after this 
reduction, the previous maximum profit would still be 
a n:uu:imum; so that the most advantageous selling price 
would still be exactly £12. It is evident that this would 
still apply if, fOf any reason (say income tax), the net profit were 
reduced in proportion to ita sU&-and even if the deduction 
(as in the case of progressive income tax) increasea more than 
proportionately to net profit, so long as the rate of progression 
is such that the residue (after deduction) continues to increase 
wherever the profit (before deduction) would have iucreased. 
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But different considerations apply in the case of prime 
costs-which increase with the output. For the sake of simplicity 
we will assume that the increase of costs is exactly proportional, 
so that every new unit of commodity increases costs by as much 
as the preceding unit; and so on. If, for any reason, the cost 

Amount 
Sold. 

2200 
2000 
1800 
1600-
1400 
1200 
1000 - ...... ,I------~ 
800 
600_ 
400 
200 

f) 2 4 6 8 to 12 14 16 18 20 22 
Price. 

FIa. o. 
Amount 
Sold. 

a p 

Price. 
FIa.6. 

of a unit now increases-as for example by reason of a consump
tion tax, or excise duty on the quantity manufactured or offered 
for sale-then in our table the net profit per unit will be reduced 
by the amount of the additional cost, and it is obvious that too 
will cause the monopolist to raise his price in order to obtain 
the maximum total profit. The increase will not bo M great· 



THEORY OF VALUE 93 

at the additional costa of production but usually less. With 
a limple linear law of demand (on which our table is based), 
the most advantageoua increaae in the monopoly price would 
be exactly half the increased cost per unit, so that if, for example, 
the increaae were £2 and the monopolist's cost of production 
were thua to become £4 per unit, the best selling price would 
be £13. 

These propositions, which are due originally to Cournot,l 
but have been developed subsequently by Pantaleoni, Marshall, 
Edgeworth, and others, are of great interest both for the theory 
of taxation and for the solution of the pressing problem-which 
is daily becoming more important-of a rational regulation of 
industrial monopolies, whether legal or merely de facto. 

The mathematical treatment of monopoly profits and their 
taxation abounds in interesting and often very surprising features. 
Suppose, for example, that a railway company which has a 
monopoly in paaaenger traffic, with only two claaaes, second and 
third, is taxed on the basis of the number of second claaa tickets 
sold. Who would suppoee, at tirat sight, that this taxation might 
make it economically advantageous for the company to ,educe 
the price of both second and third cla88 tickets' And yet Edge
worth haa fully proved I that, on certain aaaumptions, this can 
be the case. 

This can, if necessary, be understood without the use of 
higher mathematics. For the sake of simplicity we shall aasume 
-an aaaumption very far removed from reality-that ceteriI 
panbu, the number of second cla88 paaaengers is determined 
n:cluaively by the price diJfertnrA between the two c:laases; in 
other worda, the paaaengera would travel in any case, though 
the difference in price decides whether they will travel second 
or third o1aa8. In luch a case it is in the interest of the railway 
company to incretJH this difference in order to force some 
passengers to go over from second cla88 to third clasa---&nd 
thereby save in taxation. That this can always happen without 
a corresponding reduction in the total revenue is implied in the 
very concept of maximiution-at leaat in moat cases. A alight 
change in the most advantageous price combination produces a 
relatively very small reduction in traffic revenue, whereas the 

I See Prittriplu tnGtAhwIIiquu 1M 10 Worie lu ~ Thia work ... 
tim published in 1838, but " .. not generally boWll until much later. 
Translation. into Engliah &lid nr10ua other I~ are now available. 

• ~, rdati.., to PoliIi«K E_,. m .. ppo 143-151. aDd E_ic 
Jouf'ftGl. 1899. po 280. 
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corresponding saving in taxation is considerable. Now a given 
increase in the price difierence can be brought about in three 
difierent ways :-

(a) by a moderate increase in second class fares and a 
reduction in third class fares; 

(b) by a greater increase of the former and a slight increase 
(or, at any rate, no reduction) in the latter; and 

(c) by a slight reduction (or, at any rate, no increase) in 
second class fares and a greater reduction in third class fares. 

By all three methods the railway company makes an equal saving 
in taxation. It remains an open question, therefore, which of the 
three will produce the least decrease in the traffic revenue. As a 
rule it would be the first method, but in special cases the second 
and even the third may be preferred, in that order. 

Thus, if second class traffic is very considerable and third 
class traffio not partioularly elastio, it may happen that the most 
profitable oourse would be to inorease both fares (although, apart 
from taxation, this inorease must always-reduce the traffio revenue, 
sinoe it alters the oombination of prices existing before the imposi
tion of the tax, whioh must be assumed to be, in those oiroumstances, 
the,most advantageous). But if third class traffic is very elastic
so 'that reduoed fares would attraot a number of new passengers 
(to the third cla88)-and the seoond cla88 traffio is not very great, 
then, however paradoxioal it may at first sight appear, the last 
of the three methods will be the most advantageous to the railway 
company. 

Alternatively, we might approaoh the problem in the following 
way. Let us draw up a series of combinations of prices which, 
apart from taxation, would yield the company a certain given net 
income slightly less than the maximum. Geometrically, this 
series could be represented by a closed curve (roughly elliptical 
in shape) enclosing the maximum point; we have then to find 
the point on this curve at which the difIerence between the 
co-ordinates (the difIerence between second and third Cla88 fares, 
and consequently the saving in taxation) is a maximum. This 
point is clearly the point of contact of the upper of the two tangents 
to the curve whioh make an angle of 45° with the axes (of. Fig. 7). 
The same construction may then be repeated with a succe88ion 
of new curves (new series of price combinations) the proce88 being 
continued so long as the saving in taxation increases more than 
the traffio revenue decreases. If the maximum point is taken a8 
the origin (with the direction of the axes retained) it will easily 
be seen that the new point of equilibrium may be situated in the 
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firat, lecond, or third quadrant-but of course never in the fourth 
-according to the form and position of the curves, of which 
nothing i. previoUlily known. 

It must, however, not be overlooked that the study ot 
monopoly is peculiarly liable to be disturbed by great differences 
between" theory .. and .. practice" ; and that for many reasons: 

. . . . , ."'. . . 
.# ~: 

#I #I " 

.' . 

• 

. . ' . .' 

A c 
Flo. 7. 

AB _ Price of m clau ticket. before tuatioa. 
BD- .. II.. .. 
AC - N Ill.. after 
CE- .. II N 

D 

The monopolist is not obliged to keep so close a watch on prices 
as a seller or producer working under free competition, especially 
since most monopolies are in the hands of great companies, or 
corporations, or States, and are managed by salaried officials 
who are usually much more anxious to avoid loss by incautious 
experimenta than to increase their profita. Another circumstance, 
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which should not be overlooked, is that the growth or decline 
of net profit in the immediate neighbourhood of the theoretically 
most advantageous selling price is very small. This feature is 
common to all real maximization, and we may easily convince 
ourselves of its correctness here by reference to the above table.l 

It is, therefore, largely a matter of indifierence to the monopolist 
whether his price is a little above or a little below that which 
is theoretically the best-however important the matter may 
be to the consumer. 

Finally, it may be pointed out that the sharp distinction 
between monopoly prices and competitive prices which we (in 
common with other economists) have drawn here scarcely ever 
exists in reality. Not infrequently, two or more monopolists 
in the same branch of production, or in closely-related branches 
(e.g. owners of various patents in the same industry) actually 
compete with each other.z We have already pointed out that 
there also exists in the ordinary ~ee competitive market a sort 
of monopoly for each individual producer, and even for every 
consumer-dependent upon their various geographical positions 
relatively to each other and to the centres of busiriess activity, 
with consequently difiering transport costs. But economic theory 
has paid very little attention to this aspect of the problem of 
pricing.3 

If there are two equally powerful monopolists in the same 
branch of production then, if they operate indepentkntly, they will 
doubtless depress prices, but, as Cournot observes, only up to (l 

certain limit-namely, the point at which each obtains the 
maximum profit, under the aBBumption that the other neithel 
increases nor decreases his output beyond that limit. This nell 
equilibrium position can be determined without difficulty, if ~ 
is the cost of production, by the equation 

2(P - a) .J'(P) + f(P) = 0, 

where p is the common selling price and f(P) the combined salel 
of the two monopolists. The tangent referred to above (Fig. 7 
will be divided at a point one-third of the way along it, and in ou 
table (p. 90) the selling price would be reduced to £(2 + -l X 20 

1 Cf. also my Finanztheof'diache. Unterauehungm, p.l2, d WI. 
t The theory of pricing under .. duopoly" or .. polypoly " ... they wer .. 

formerly called, was developed by Cournot (oee below) and deserTee attention. 
• A. Weber's Der 8landorl dB IndlUllrie may be deecribed as such an 

attempt. 
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- £8.61 .. UDit with .. total ale of 1,333 UDita-or 
666 to 667 for each monopoliat. In the ame way, if ~here are 
three or more mODopoliatl, the price will fall further, until it 
finally ainka to the bare COBt of production (p = tI) aa in free 
competition. The publio will, therefore, gain by the competition 
of the monopoliata, but the monopoli8ta will lose. Their own 
intereata compel them to combine and divide the profite-in 
which oue monopoly pricea and aalea will again be the llame aa 
when theN ia a aiDgle monopoliat.1 

7. l'Mng "nder tAe Injl~ oj Production 

Trouition to Pare 111 

Although hitherto our purpose has been to describe the 
origin of market prices, on the assumption that goods exist in 
given quantitiea for .. certain consumption period, yet we have 
on aeveral occasions touched upon the etteeta of production on 
pricing i or rather on their in1luence on one another. We shall 
now concern ourselves directly with this problem, and shall 
consider it in detail in the next section. The older economiata 
drew .. distinction between market price, regulated solely by 
demand and supply, and II natural price", about which the 
market price always oacillated, and which is itaelf determined 
by the coat of production of the commodity. In actual fact, the 
formation of prices is eaaentially the same in both caaea, except 
that the relation between supply and demand, ettactive on the 
market, is replaced in the latter case by the relation between 
production and consumption. If price equilibrium in the market 
demands equality of supply and demand, then in the long nan 
the prices of the various commodities will be stationary at, or 

• Edgeworth. ill ... JI.,r.-.IiotiI P¥A- (1885) and iD_ .. -1 iD &be 
GionIcal. ~Ii E_im. 1897 (ud aleo \he mathemaUciaD, BerinIDd. in ,be 
Jo-.l iM &mnIIa. 1883), ariticiaed CoarDot'. -m,. bat. in 81..1_ ~ 
OIl iuullici ... t 1fOWlda. n Ie oeNinl1 Vue \baa &be problem. .. I:dpWorUl 
.,., will to _ enent be in .... in ... iD &be _ of ....... .-.lJy 
of a limited IlllJDber of ~ wbeUler ill the _ 01' in diB_' braaeJaei. 
of prodUctiOD. Bu' Coumot. tanh. _ptioa. qucMd abcm.. _ &0 _ 
muell men _bIe \baa &he _ eeIedecl b1 BerVuacl and BdpWOI"&h. 
nelattet inYOl~ \he UIUlIlpt.iOD \ha& -.oIa moaopoli8& aime at &be mama .. 
Ile& proal OIl _dit.ioa \baa tile ot.b. d_1lO& ehaap'" pno..-..-pCiaD 
which _me &0 me quite aJIjuaWiabie w~ \he7 bocIa produce \he _ 
commodity. (See Wicball'. Nriew ( .. .,__ 'l'iJ..jn/l. 1925) 01 
Prof_ A. L Bowley·, MCII'_1I1ioaI C1rDtoM_t of 1: __ ; a Genua 
traaalatiOD of \hie rnitnr -'-l1lllll&lJ ."..... ill &be A"*- Jer ..... 
.u-dqfI. 192'7.) 

• 



98 LECTURES ON POLITICAL ECONOMY 

oscillate about, the point of equilibrium between production and 
consumption-in other words the point where production exactly 
covers consumption. We may add, in passing, that this simple 
relation is all too often overlooked as, for example, when we 
speak of a permanent over-production or under-consumption of 
som~, or even all, commodities. If this means that production 
permanently exceeds consumption-and what else can it mean t 
---:then it is manifestly absurd. .After all, the capacity of our 
warehouses is limited ! 

If it were true that the manufacture of a commodity always 
required a certain definite quantity of each factor of production 
(i.e. a certain quantity of homogeneous labour, a certain area 
of land of given physical properties and finally a certain use, 
and corresponding using-up of capital goods-factories, railway 
material, ships, tools, machinery, etc.), and that production did 
not require any time (or, more correctly, that the time actually 
required need only be regarded, ~conomically speaking, as 
quantities of services of labour and land, which could just as 
well be supposed to be applied simultaneously as successively) 
then we should have every reason to agree with Walras' assertion 
that the determination of prices, taking production into account, 
constitutes essentially the same problem as the formation of 
prices in the market; or is, as it were, only a variant of it. 
Anyone who demands a given quantity of 8 given commodity 
will implicitly demand 8 given determinate amount of each of 
the factors required for the production of that commodity. 
On the other hand, each owner of these factors-the labourer, 
the landowner, and the capitalist--offers 8 certain quantity, the 
amount of which depends ceteris paribus partly on the market 
price (i.e. on the rate of wages, rent and interest, etc.) and 
partly on the prices of the goods which the owners of the factors 
wish to acquire in return. Or, in accordance with what we have 
already said, we may regard the problem from 8 somewhat 
different point of view: the owner of 8 factor of production 
has himself a certain direct use for it, so that what he wishes 
to retain for himself may be regarded 8S his contribution to the 
general demand for that factor. The supply must then be 
regarded not as the amount which he and other owners offer, 
but as the whole quantity in existence-for example, in the 
case of labour, the whole twenty-four hourS of the day-which 
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in extreme cases might find productive employment. If we start 
from a hypothetically given system of prices of all the factors 
of production, then, in the first place, we can on our assumption 
deduce the corresponding prices of the finished goods (if we 
regard their costs and selling prices as equal). For every such 
system of prices we can then obtain, directly or indirectly, 
a determinate demand for and supply of each particular factor; 
and it only remains to state that, in equilibrium, demand and 
supply must coincide, or-if we take the word demand in its 
wider sense as including the quantity which the owners of the 
factors wish to consume directly at the given price-that demand 
exactly equals the quantity available. 

Working under this assumption, we should actually have to 
deal with two factors of production only, land and labour, since 
machinery and other capital goods can ultimately be reduced to 
products of land and labour. If time did not play any economic 
rOle, the employment of, and demand for, capital could be regarded 
as an indirect demand for labour and land. But it is precisely 
at this point that the weakness of the argument appears; for, 
since the indirect productive services must be rewarded in the 
same way as the direct, the share of capital in production would 
consist only of sucoessive repayments of the capital itseH, and 
not of any addition in the form of interest. This agrees with the 
Socialist view, aocording to which the remuneration of capital 
oonsists exclusively of .. unpaid labour"; i.e. is an economically 
unjustifiable robbery of the fruits of production. We must either 
accept this view-which, however, Walras and his school refuse 
to do-or we must admit that the reasoning which leads to this 
result (which really ignores the existence of interest) overlooks 
an important element in the explanation of the phenomena of the 
real world. 

This view of the position is evidently far too imperfect 
to be even an approximation to reality. In the first place, the 
proportions in which the various factors of production contribute 
to the manufacture of any commodity are by no means given or 
determinate, but may vary within certain (sometimes wide) 
limits; or, as it is sometimes expressed, O'M factor of production 
can al'ways, to 8&me extent, b6 substituted fM' another. This is 
particularly true of the production of foodstuffs, which are 
obtained, in a fairly uniform quality, ei~er by extremely 
extensive agriculture (for example in the .. robbery cultivation .. 
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-rightly or wrongly so called-of the Western States of America 
orin the practice, common in Sweden, of burning off woodland 
in order to secure arable land) or else by a highly developed 
intensive cultivation as in China, Belgium, and the plains of Lom
bard y. But, even in manufacturing industry, the variow factors 
of production, such as human 'labour and machinery, may be 
substituted for each other to almost any extent. That is to say, 
direct human labour is replaced by natural forces (in combination 
with the employment of capital) and vice versa. A further 
factor, which at bottom has a close connection with the above, 
is that the time-element in production, so far from being a matter 
of indifference from the economic point of view, is of the very 
greatest importance. We cannot-at least in the last analysis
conceive the commodity market, on the one hand, and the market 
for factors of production or productive services, on the other, 
as lying alongside one another, so that they could theoretically 
be regarded as one. In point of time the latter always precedes 
the former, and this circumstance-as we can easily understand 
a priori, and as we shall show in more detail soon-is of the 
greatest importance in actual pricing. Before we can hope 
for a final solution of the pricing problem we mwt first consider 
both sides of it more carefully: the ability of the difI~rent 
factors of production to replace each other, and the time-element 
-or, what amounts to the same thing, the economic significance 
of capital. We shall consider these matters in the next part and 
shall, at the same time, endeavour to solve the problem of 
distribution under free competition-a problem which would 
already be solved if the shares of labour, land, and capital could 
be determined as simply as has been indicated above. That such 
is not the case, and that the time-element plays a decisive part 
in distribution, and especially in the determination of wages, 
was what John Stuart :Mill wished to express by his statement, 
"Demand for commodities is not demand for labour"
a statement which, though fundamentally correct, has been 
widely challenged and frequently misunderstood. 



PART II 

THE THEORY OJ' PRODUCTION AND DISTRmUTION 

DlBLJoGRAPHY.-There still exists no exhaustive presentation of 
this subject on moderp. lines: at least, not in an elementary 
form. Walras in his Element, once and for all correctly formu
lated the solution to the problems of production, distribution, 
and exchange as a whole, but his treatment of the economic 
function of capital is hardly satisfactory. Bohm-Bawerk, on 
the other hand, whose work Kapital und Kapitalzin& L-and 
especially its latter part, Positive Theone de, Kapital, '-is 
the chief source for the modem theory of capital, did not concern 
himself with the synthetic treatment of the problem of produc
tion and distribution as a whole. An attempt to combine the 
work of both these writers into a single whole is to be found 
in my essay, t)be, Wert, Kapital und Rente: and also in the 
elegant but unfortunately unfinished articles of Enrico Barone, 
.. Studi sulla Distribuzione .. (GiamaZe deyli EC01IOfI1i6ti, 1896). 
P. H. Wicksteed's succinct Co-ordination oJ the Law, oj Diltribu
lion a., (London, 189-1) is interesting and rich in ideas-but not 
easy to read. Jevons' TAeory oj Political EC01IOfI1Y contains 
many instructive, though scattered, remarks on production. 
The most exhaustive treatment of the subject in English, 
from the modern point of view, is to be found in Marshall's 
Principle' oj Economicl, an abridgment of which was published 
under the title Element, oj the EC01IOfI1ic1 oj Industry. 

An original writer, unfortunately to a large extent self
taught, is the German, Effertz, who in several works (of which 
the earliest is contemporary with the POIilive Theorie del 
Kapitals) develops views similar to those of Bohm-Bawerk: 
they are often very well stated. 

We have hitherto examined, as far as it has been possible 
to do, the process of valuation of the material objects or direct 

1 [Copilal aM ]III8N8I.] 
• [P0ei4ive TAeory 01 Copilal.] 
• [This is now pubbshed in the mea of Scarce Tract.. published by the 

London School of Economice.] 
• In his lII/JgIIum opu.t. TA. Commmt 8_ oj Polilirol E_" hedeclarecl 

-for reasonll difficuU to understand-thM he desired to withdraw this 
work. He devotes II chapter to the subject in the C_ 8_ which doea 
Dot oover the aame ground. . 
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personal services with which we satisfy our needs. We shall 
now consider how the available stocks of goods (and, strictly 
speaking, personal services also, in so far as the supply of services 
presupposes a supply of consumable goods) are maintained, 
renewed, and replaced. In other words, we shall now consider 
production. 

I As has already been indicated, the problem of value a.nd 
. exchange cannot be finally solved unless attention is simultaneously 
paid to production. Production, on the other hand, as it actually 

. takes place, cannot be understood except in association with the 
laws of exchange and exchange value. In rea.lity, exchange, 
and consequently valuation, enter into all production. Even 
in an individual's production with his own resources for his own 
needs there is always, at least in the wider sense of the word, 
an exchange (or choice); the resources can be used either in 
direct consumption or in indirect consumption-through the 
medium of production. Thus, for example, anyone who has 
labour available, so long as he is a free human being, has the 
choice of using his working hours either for rest or diversion, 
or for productive employment in the ordinary sense. The element 
of exchange naturally appears even more clearly in production 
which is carried on in association with outside labour or other 
factors; or when the product is intended for consumption by 
others, as is the case nowadays with the vast majority of goods 
produced. In the former case, there is, of course, a direct exchange 
of factors of production-land, labour, and capital-against. 
their necessary remuneration-wages, rent, and interest. In the 
latter case, production proceeds with constant reference not only 
to the 'Volume of the output which can be obtained, but also to 
the exchange 'IXilue anticipated or already determined on the 
market. In the majority of practical cases, both of these 
considerations are present. 

Production and exchange can only be separated by a process 
of abstraction; but such abstraction is an invaluable aid in the 
survey and examination of what at first sight appear to be hope
lessly complicated phenomena. For this reason, we have hitherto 
assumed, in our examination of the principles governing market 
values, that the supplies in the market to meet the needs of 
consumers in a given period are given in advance; although, 
naturally, these supplies are continuously affected in reality 
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by new production-especially in modem times with highly 
developed communications. In the same way we can, and shall 
for a while, in our treatment of production and distribution, 
ignore the changu in the exchange value of goods which are 
constantly brought about by relative changes in production 
and consumption. In other words, we assume, in the first 
instance, that for the society in question these exchange values 
are given-as they approximately are in reality for every 
individual producer, in his relation to the market as a whole. 
A concrete case of this kind would arise if a country or some 
smaller area produced only one or a very few staple commodities 
and imported everything else it required; so that all exchange 
values could be assumed to be determined in advance by the 
market of some larger area, or even the world market. 

For a first approximation, we may also introduce another 
important simplification. AB we have already said, every owner 
of a factor of production can choose between two methods of 
employing it: directly or in the service of production. Even if 
the relative exchange values of goods are given in advance, the 
need will constantly arise for the individual to weigh up against 
one another, on the one hand, the goods which he obtains, or 
can obtain, in return for his productive services and, on the other ~ 
hand, the enjoyment he obtains from being able to dispose of 
them freely on his own account; as, for example, by having 
more leisure. We shall, however, assume for the present that 
the utility of the various factors of production, after a certain 
amount has been set aside for the owner's direct consumption, 
becomes so insignificant for this purpose that it need not be 
taken into account in comparison with the indirect utility 
derived from their productive employment. And this assumption 
may be made without danger in the case of several factors of 
production. Private owners of building sites in cities do not 
usually leave any part unoccupied in order to retain it as 
a promenade ground. No landown~un1ess he were a very 
exceptional person-would allow arable land to lie waste or 
would use it as a hunting ground. Still less has the owner of 
capital any choice in this respect; in order to obtain any yield 
from his capital he must employ it productively or, what generally 
amounts to the same thing. lend it to someone else. The personal, 
unproductive use of capital would almost necessarily be 
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tantamount to its partial destruction. Dwelling-houses 
occupied by the owner constitute no exception to this rule, for 
the only possible productive use for such capital goods is that 
they should be occupied as dwellings. 

Hence it is approximately true of land and capital-that I 

is to say, of the capital existing at any given moment of time
that they enter as a whole into production. On the other hand, 
we cannot reasonably say the same thing about labour. It is 
a physical impossibility to work regularly for the whole 
twenty-four hours of the day, and even if working hours were 
limited to the maximum time which can be devoted to work 
in the long run, the labourer's position would still be so miserable 
that only the most acute necessity would keep him from 
converting a little of his working time to leisure purpose8 .. 
To the older economists, who generally held that the natural 
and average wages of labour exactly corresponded to the 
minimum of subsistence of the labourer and his family, it was 
natural to regard individual labour and hours of labour as a fixed 
and definite quantity, the limits of which were set only by the 
physical powers of the labourer. It is characteristic .that when 
Adam Smith discusses the problem whether labourers are likely 
to respond to a rise in wages, by devoting more time to leisure 
he only does so in order to absolve them from this 
charge. Nowadays, when wages have fortunately risen some
what above the subsistence level and when the limitation 
of working hours in order to give tlie worker an opportunity 
for educational and cultural activities has become one of 
the most eagerly sought objectives, especially on the part 
of the workers, this assumption is no longer permissible. 
Our use of it here will be only provisional, in order to simplify 
the argument, We must also remember that, in certain 
occupations (particularly the manufacturing industries), the 
amount of time devoted to production (especially the length 
of the working day) is largely determined independently of the 
individual worker, by collective agreements-which may be 
denounced collectively, but not individually, excepting in 80 far 
as an individual may occasionally" take a day oft". 

We also ignore here the practically very important 
circumstance that the mental and physical health and strength 
of the worker, and consequently the efficiency of labour, are 
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largely dependent on the wages received and, within certain 
limits, rise and fall with the wage. 

Changes in the' supply of labour due to movements of 
population-natural increase, emigration, immigration-are quite 
different in kind from these and may be disregarded here. For 
the most part, they are due to other than purely economic causes 
and only rarely do they cause the supply of labour available 
at a given moment, or in the near future, either to increase 
or decrease. 

In the long run, of course, not only the total supply of 
labour, but also that of capital, and indeed of land also-or at 
any rate the available supply-will be subject to more or less 
extensive changes. The same is also true of labour on the 
qualitative side, in so far as changes in the manner of living, 
improved education, and upbringing may cause considerable 
changes in the efficiency of the available supply of labour. In 
a complete analysis of economic phenomena, these changes must 
of course be duly noted; for the moment, however, we shall 
content ourselves with what has been called the stalic aspect of 
the problem of equilibrium, i.e. the conditions necessary for the 

, maintenance, ,or the periodic renewal, of a stationary stale oj 
economio relaticm8. 

If the country or area which was mentioned above were 
a unified economic unit, in which everything was produced and 
exchanged with the outside world on common account, the 
.whole problem of production would be a purely technical one. 
Given the supply of factors, it would merely be a question of 
maximizing the production of the particular commodity produced 
by the country. If several commodities were produced-all of 
which were, in some measure, sold abroad at given prices-the 
object would be to maximize exchange wlue. Again, the 
distribution, whether of the direct output or of its equivalent 
obtained by exchange, would be an independent question and 
would be regulated by other than purely economic considerations. 

The problem is different, at least at first sight, when 
production proceeds, as it does in reality, under free competition 
and private enterprise. In this case it is everyone's business 
to produce, not as much as possible, but as cAeaply as possible, ~ 
i.e. in such a way as to maximize his net profit. This again 
depends upon his costs of production or, in other wnrds, on the 
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share of the product demanded by the factors of production. 
It is therefore bound up with the problem of distribution. 
For example, suppose a man has a large landed estate, but no 
capital. If he were to farm the land without capital-by his 
own labour and that of his family-then of course the product, 
relatively to the size of the estate, would be extremely small. 
He therefore borrows capital and employs labour. But the 
extent to which he does so obviously depends upon the 
remuneration demanded by capital and labour in the form of 
interest and wages. If he can get both for nothing, or for next 
to nothing, then he will carry on his farming more intensively, 
using more capital and more labour than he would do if the share 
in the product demanded by capital and labour were so great 
that-as a result of the law of diminishing returns, which we 
shall shortly consider-they gradually absorb the whole surplus 
and perhaps leave him almost nothing. Rents would have 
a similar significance to a person who possessed capital, and 
possibly skill at farming, but had insufficient land to be able 
to make use of them. 

Again, if the producer can choose between the manufacture 
of various kinds of goods-whose market prices are given, but 
whose manufacture demands difierent proportions of land,labour, 
and capital-then it will be his object to select the branch of 
production which is most profitable; and here again the relative 
levels of rents, wages, and interest will, of course, be decisive. 
Only when, by the influence of supply and demand, these have 
reached such a relative position that two or more of these 
commodities are equally profitable to manufacture, will they 
be simultaneolisly produced. In practice, as we have already 
emphasized, the problems of production and distribution cannot, 
be -separated, but are essentially one; production is not 
a technical problem only, but technical and economic at the' 
same time. 

Another question of great interest-which we propose 
to examine later-is whether (as has often been maintained 
by Socialists) collectivist production would, in a physical sense, 
be superior to individualist production-leaving aside the question 
of distribution; or whether we should not, from a technical 
point of view, regard both systems as leading to essentially 
the same result. 
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The agents of production have usually been divided into 
three main groups-land, labour, and capital-of which the first 
denotes the extemal'natural forces at the service of man. In 
a narrower sense, however, "land II may be taken to include 
only those patl1!'alr.e.s01l!'ce!,_whicll~enew themselves continually, 
for the actuafingredients of land (such as clay, ore, peat, coal, 
etc.) in so far as they are employed in production and consumption 
have rather the characteristics of capital. By labour, again, we 
mean exclusively human labour, whether manual or mental. 
The concept of capital requires a closer analysis-and we shall 
return to ,it later. Further, there exist important factors of 
production, essentially of an immaterial kind, which cannot well 
be subsumed under any of these categories, but which are BUi 
generis, even though labour, capital (and land) are required for 
their production. To this class belong technical inventions, so 
long as they are patented or are trade secrets (otherwise they 
become free goods) and also-if the term production is taken 
in the wider sense, to include the distribution and marketing 
of products-well·known trade marks, the goodwill of a business, 
and so on. For the sake of simplicity, however, we will keep 
to the three main groups-especially since all the others, strictly 
speaking, presuppose a restriction of ·free competition. In 
accordance with our usual method we shall postpone discussion of 
the difficult problem of capital; and shall at first concern 
ourselves only with land or natural resources-assumed to 
be in private possession-and human labour; their co-operation 
in production and their shares in the product, under free 
competition. 

Marshall, in his PrinCiple., has endeavoured to set up a fourth 
class of agents of production, beside land, labour, and capital. 
namely organization, to the important functions of which in the 
modem mechanism 0' production he has devoted several long and 
suggestive chapters of his book. But, however important it may 
be to determine the economio role of intellectual progress and of 
inventions and discoveries (which earlier economists not 
infrequently confused with capital itself), this classification sufIers 
from the inconvenience that the new agency thus introduced, 
unlike the old, lacks quamitative precisiofl, except in some special 
cases. Such a case would ariss when organizing talent or technical 
discovery is incorporated in certain individuals of outstanding 
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gifts or specialized education. But in that case, " organization .. 
cannot be distinguished from" labour"; it is only a special form 
of labour, and has always been 80 treated. Further, if inventions 
exist, like a treasure of new knowledge and experience which, 
by their very nature, are accessible to all, then they can only 
acquire economic significance if they are preserved as trade 
secrets or are protected by patents, etc.; or unless they have 
given rise to an actual monopoly for the first user-as happens 
in certain cases in large-scale manufacture. In the contrary case, 
they are to be regarded, as we have said, as free goods-8uch as 
air, water, sunlight, etc. These enhance the whole of production 
and, thereby, ceteris paribus, raise human well-being to a higher 
plane, whilst themselves making no claim to a share in the product. 
They have, therefore, no influence on prices. 

It seems to me not altogether impossible that this defect 
in scientific classification is associated with certain somewhat 
hasty conclusions of Marshall which we shall discuss later. 

1. Non-Oapitalistic Production 

Let us assume, in the first place, that production is non
capitalistic-without implying that there is no capital whatever 
in existence . .AB a rule, production without the use of any capital 
is impossible, though the most primitive form of production
mere collection of wild fruits-is a possible exception. For our 
purpose it is sufficient to assume that on account of a lack of 
technical knowledge, very little capital can be employed; but, 
that it is available in such large quantities relatively to the 
state of technical knowledge, that, as a first approximation, 
its share in, the product can be ignored. (We shall examine 
later the exact conditions under which this can happen.) We 
might assume, for example, that all production-as was probably 
roughly the case in the earliest agriculture in primitive clearings 
-is carried through in the course of a single year, during ~hich 
the few simple tools and utensils employed are also made and 
completely worn out. For the sake of simplicity we will also 
assume that finished products only become ready at the end of 
the year, that all wages are paid at the end of the year, and 
that the workers maintain themselves during the whole of the 
succeeding year on their wages so acquired. (It might be argued 
that they themselves must, therefore, be regarded as a sort of 
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capitalist class, but on our assumption the advantage thus gained 
is so small that it need not be taken into consideration.) All 
agreements between workers and landowners, or between these 
two and a third party as entrepreneur, are thus based on 
a division of the product at the end of the current production 
year. On what principles will this distribution take place , 

We have here two opposing groups of contracting parties
the owners of labour, and the owners of land-who, on our 
assumption, are on a footing of equality when making a business 
agreement between themselves or with a third party. The 
landowner, it is true, has hands; but he may be unable to use 
them for labour, owing to old age or from his being unaccustomed 
to manual work. And, in any case, if the land is considerable 
in extent, his own work may well be insufficient to produce 
enough even to repay him for his trouble and to meet the taxes 
on the land. He is therefore not less dependent on labour than 
labour on him. Neither are the labourers dependent on any other 
entrepreneur, since, on our assumption, they are able ~_maintain 
~ems~}!~~~g_.!h!_!V~~le period of .p~~du~~~n. We. may, 
therefore, assume either that the landowner will hire labourers 
for a wage, paid, let us say, in kind at the end of the period of 
production, or that the labourers themselves will hire the land 
for rent which again will only be paid when the product is 
completed; or, finally, that a third person, an entrepreneur, 
hires both labour and land-but still on condition that wages 
~nd rent shall_only be paid afteOh.(LC)QIDpletion of.prQduction. 

In order to prevent any misunderstanding, it may be pointed 
out that this device is simply a logical construction without any 
counterpart in reality, either at the present day or 'at any previots 
time. On the contrary, it is reasonably certain that individual 
ownership of mot.'eG~ 'JYfOPerly (i.e. capital) and the possibility 
in 'one form or another, of interest, preceded historically the 
private ownership of land and, therefore, the possibility of 
(private) rent. However insignificant the quantities of capital
goods may have betm., which could find employment with a 
primitive technique of production, yet probably capital accumula
tion and saving were, for many reasons, even less developed. 
Thus, a superfluity of capital, even a relative superfluity, seldom 
occurred. On the contrary, there was, as a rule, a marked shortage. 
The fact that wury was forbidden in the Middle Ages did 
not prevent interest from being taken in some dis.,~d form. 
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Moreover, loan interest is only one of the many possible forms 
of interest. 

1£ we revert to modern times, we shall find that nearly every 
square yard of land in most countries is in private possession 
(or if in public hands is no longer available for free use), and rents 
are, on the whole, steadily rising even though they fluctuate. At 
the same time, however, interest is nowadays probably a greater 
source of income than rent. Technical inventions, combined with 
a rapid increase in population, still prevent the rate of interest 
from falling below a certain amount and this yield has to 
be multiplied by a quantity of capital which has grown enormously 
-even in proportion to the simultaneous increase of population. 

Nevertheless, the above assumption of production without 
capital, or rather of production in which capital is to be regarded 
as a free good, is logically conceivable and is, therefore, an abstrac
tion which is permissible for purposes of exposition-in much the 
same way as it is permissible in Ricardo's theory of rent, of which 
we shall shortly speak, to regard cultivation as proceeding from 
" better" to "worse" land, even although, historically, the 
development may in many cases have been in the opposite 
direction. 

A. The Landowner as EntreJYfeneur. 

We will first assume that the landowner is the entrepreneur. 
The conception "landowner" presupposes that all land-or at 
least the more fertile land and land more favourably situated 
for trade-is already in private ownership, which is nearly always 
the case in older countries. But, at the same time, the limit 
has long been passed within which every new labourer will 
produce the same additional product, or possibly even, by better 
organization of labour (i.e. division of labour) a larger product 
than that produced, on the average, by the labour already 
employed on the same area of land. So long as this remains 
the case-even with private ownership of land, and on the 
assumption of active competition between landowners-there 
could scarcely be any rtnt, properly sO called, and landowners 
would only receive a wage for their personal participation in 
production, for example, as managers of labour. It is quite 
otherwise where, as is usual in modem society, agriculture and 
its related industries have already, owing to the growth of 
population, reached such a degree of intensity of produ~ion 
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that every additional labourer employed on the same area of 
land can only produce an additional product which is 8maller 
than the average. 

The fact that the total product of the same area of land 
increases more slowly than the number of workers employed has 
been put forward al a law which applies especially to agriculture 
and the production of raw materials: the law of diminishing 
yield, or diminishing return,. Yet this law is universal in its 
application as Boon as one or more of the factors of production 
necessary for any particular manufacture is increased beyond a 
certain limit, while the other factors remain unchanged. That 
it hal been possible to establish a contrary law oj i7lC1'easing 
returns, valid for at least some branches of industry. is entirely due 
to the implied assumption that the raw materials required are to 
be found in practically unlimited quantities at an unchanged, or . 
almost unchanged, price. If the same assumption were made 
with regard to agrioulture-in other words, if there were a super
abundant supply of the best quality of land-then the law of 
" increasing", or at any rate of "constant" returns would 
apply there too. 

To claim, as Marshall does, that the former of these two' 
"laws" applies to nature and that the latter is characteristic of 
the contribution of human labour to production seems to me 
to be hardly logical. The two contributions can never be separated 
altogether, but can only be ditlerentiated at the margin 'of pro-, 
duction, as we shall show later on. ,The so-called law of increasing i 
returns is, fundamentally, another way of looking at the advantages; 
of large-scale production over small-scale or isolated production,: 
and it applies, in general, to all fields of production, though in 
varying degrees. The law of diminishing returns is even more 
universal in its application, as soon as we assume a one-sided 
increase of ,ome of the factors of production only. In a conflict I 
between these tendencies, therefore, "increasing" returns may I 
well prevail for a time, though "diminishing" returns will, 
prevail in the long run. 

To the landowner, it can evidently never be economically 
advantageous to pay an additional labourer more in wages than 
the additional product obtained from employing him. But since 
there is free competition between labourers, and since (as we 
assume for the sake of simplicity) one labourer is as good as 
another, none of .the labourers previously engaged can claim 
higher wages than the last one engaged j .lor in. that case it 
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would be more advantageous for the landowner to dismiss him 
and fill his place by the new labourer, who must be satisfied 
with the lower wage. On the other hand, if there is perfect 

r competition between employers, wages cannot sink materially 
! below the amount by which an additional labourer employed 
: would increase production; or (which is much the same thing 
'if the number of labourers is large) below the amount which 
\ would be lost if one of the labourers already employed were 
~dismissed and his work distributed over the remainder. So long 
'as the landowner, by engaging one more labourer, obtains 
a greater increase in production than the amount by which 
wages are increased, it will be to his advantage to do so, and the 
dismissal of a labourer already engaged will be, a fortiori, 

,a disadvantage. But if the same applies over the whole range 
. of producers, their competition for labourers must force up 
wages until the difference between the additional product 
obtained and the wages paid for. the last labourer engaged 

1 eventually disappears. One may therefore say, in theory, that 
(the additional product of the last labourer engaged will, in general, , i regulate wages; which can neither rise above it nor fall below 
i it. At the same time, it may be assumed that, owing to 
competition, this additional product will be the same in all 
branches of production, either in the physical sense, if only one 
commodity or one particular group of commodities (such as 
agricultural products) is produced in all undenakings-or, 
if several different kinds of commodities are simultaneously 
produced at given prices, then the values of the additional 

: products must be equal. And, theoretically, at these wages aU 
the labour in the market W/,1l just jirul employmenJ,. 

It is easy to see that what has been said above is, 
fundamentally, an application of the principle which has already 
guided us in the determination of market values. Here also, there 

\is a sort of exchange between the product and the wages of 
'labour-though not an exchange in the strict sense, since. the 
latter are a condition of the actual production of the former. 
And the correspondence between wages and the additional 
product of the last worker-or, as we shall henceforth call it, 
the 'fIW,rginal productivity of labour-is evidently analogous to 
the equality of marginal utilities for each of the parties to an 
exchange-which regulates market price. But they are not quite 
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the same thing; the difference being that, in the case of wages, 
the equality is objective, but, in the case of direct exchange, 
the equality of marginal utilities is subjective only. 

After the payment of the wages 80 determined (an analogous 
remuneration for the employer's own work being supposed to 
be included) there remains, as a rule, a surplus for the landlord, 
which is greater or less according to the quality and size of his 
holding. This surplus, whether we, regard it as pure rent or as 
rent /Iond entrepreneurial profit combined-()f which more later 
-will thus, on the given assumption, be the share of land, or of 
its owner, in the product. In modem terminology: after the 
share of one factor of production, labour, has been independently 
determined (by its marginal productivity), the second ~ctor of 
production, land (or the landowner), is the residual claimant 
who has a claim on what is left. 

All the labourers are regarded as possessing the same skill 
and strength. A merely quantitative difference in physical 
strength, however. can easily be taken into account, if we treat 
a particular labourer as equal to 1·1, 1'2, etc., or 0·9, 0·8, etc .• 
of the average labourer. On the other hand. a higher quality 
of lahour cannot, as was once supposed, be reduced to terms of 
simple unskilled labour; in fact, at least at any given moment, 
the different classes of workers represent distinct groups, each 
of which is paid according to its own marginal productivity. 

In order to emphasize this we will take a concrete, though 
somewhat artificial, example. We will a88ume an area of 10,000 
aquare miles-about the area of Walea-entirely devoted to 
agriculture, and with a working population of 160,000 adult men. 
Suppose this territory divided up into 10,000 estates of 1 square 
mile each, all equally good, i.e. containing in about the same 
proportion the usual kinds of land: fields, meadows, woodlands, 
eto. It will then be clear that, in equilibrium, exactly sixteen r 
men must find employment on each one of these estates. This \ 
distribution of labour, however obvious from the data. comes ' 
about in reality as the result of competition on two sidea, in the 
way described above. So long as wages are materially lower than 
the marginal product of the sixteenth labourer. it will be to the 
advantage of every landowner to employ more than sixteen 
labourers. But all the landowners cannot llimultaneously succeed 
in this object, and consequently their endeavour must result in 
a rise of wages. Again, if wages are AigAer than the marginal 

J 
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product, each of the landowners will content himseU with lcss 
than sixteen workers, which will result in unemployment and a 
fall in wages through the competition of the unemployed. The 
final wage, equal for all the labourers, must therefore lie aome
where between the marginal product of the sixteenth and that 
of an imaginary seventeenth labourer on anyone of the estates 
in question. 

Everything now depends upon the size of thia marginal 
product--on the law of variation of the total product of an estate 
of a given area, when the number of labourers and the intensity 
of agricultural work increases or decreases. Unfortunately, this 
law is practically unknown and its ma.thematical expres.sion i. 
certainly very complicated. If, however, a. is nearly always the 
case in practical economic questions, it is only a question of small 
variations, we can, as a rule, content ourselves with a com
paratively simple expression; we may therefore begin by 
supposing the product to vary as a root (e.g. the square root) of 
the number of labourers. If experie!lce showed that, with the 
actual labour force of sixteen workers per square mile the average 
harvest was 1,600 hectolitres of corn, and the price per hectolitre 
lOs. then we can draw up the following table :-

N'l.£fTlbero/ 
Labourer8. 

1 
4 
9 

16 
17 

liARnsT PER SQUABB Mn.. 
Volume 0/ ProdtJd. 

(Becwluf'e8.) 

400 X VI;' 400 
400 X v""'i == sOO 
400 X, V9 == 1,200 
400 X v'I6 == 1,600 
400 X v'!7 = 400 X 4·123 = 

1,650 (approx.) 

Momy rxUuc 01 
ProdtJd. 

4,000 ahillinga 
8,000 

12,000 
16,000 

16,500 (approx.) 

Naturally, one would not expect that this simple relation would, 
in reality, apply throughout the table. But that it does not lead 
to absurd results seems to be shown by those parts of the world 
where good land is still employed in very extensive agriculture, 
as in newly settled countries. According to a writer in Scll1lwller', 
Jah,buch (1902), in Santa Fe and Cordoba (in the Argentine), 
a colonist employing only one Jabourer was able to plough and 
sow about one square mile and to harvest about 1,000 decitons of 
wheat annually. For this case our table would give (400.y'2 =) 
about 570 hectolitres (per square mile) as the total product. But. 
of course, in this case no small part of the product would be 
deducted as interest on capital in the form of machinery, transport. 
buildings, etc. 
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If we now a88ume that wages are determined by the imaginary 
17th worker's additional product, which according to what has, 
been laid would, under theBe circumstances, be the minimum, 
then there would be 500., per annum per worker, or 8,000 •. perl 
lineen workers j 10 that the landowner'l remainder would' 
also be 8,000 and the rent 80., per hectare. This equality 
between the total shares of the product of the workers and the 
landowners is no accIdent, and ')Vould be the Bame with any 
degree of intensity ae lOon ae th.law of returns has the particular 
form aSBumed, (See p. 116.) 

The following is a simple way (and one often used nowadays) 
of Ihowing the mutual dependence of rent and wages, and the \ 
determination of their relative magnitudes: the BucceBBive 
labourers employed on a given area of land are represented by 

Additional 
Product. 

Labouren. 
FIG. 8. 

" • 

units of length on the horizontal axis measured from the origin. 
and on each unit is constructed a rectangle. whose area or height 
(in units of length) represents the addition to the previous product 
made by the labourer in question. If the number of labourers 
iBlarge enough, the upper limit of these rectangles may be replaced 
without serious error by a continuous curve-the curve of 
productivity or gross yield. The area under this curve (bounded 
by the axes and a variable ordinate) represents the whole of the 
gross product secured as the number of labourers increases. The 
additional product of the last labourer is represented by the last 
rectangle to the extreme right, or by its height j and since this 
additional product determines both the v:agu of the last labourer 
and those of all others, the total sum oj wagu is represented by a 
rectangle of the same height and with a base consisting of the 
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whole distance from the origin (the total number of labourers). 
The remainder of the gross yield, or the upper portion of the area 
under the curve, represents the rent of the whole area cultivated. 

If the number of labourers is a, then the gross product P 
may be represented alge braically as a function,/( a) of the number a. 
The wages of the last labourer, as of every other labourer. is then 
represented approximately by the differential coefficient tea). 
We then obtain as an expression for the rent:-

.R =/(a)- al(a) 

If, in addition, we were to assume, as in the numerical example 
above, that this production function was simply a fractional 
power of the number of labourers, so that P = I(a) = k.al1 in 
which lc is a constant and a < 1 then the expression for rent is 
reduced to 

R= P. (I-a) 

that is to say, the index a also expresses the relation in which 
the gross product is divided between labourers and landowners. 
If, for example, as we have assumed, a = 1. then both would 
receive equal shares; if a = i the labourers would receive two
thirds of the product and the landowners would keep only a third. 

The above theory of the relation of wages to the rent of 
land was developed (so far as its fundamental principle-the 
determination of wages by the marginal productivity of labour
is concerned) as early as the beginning of the nineteenth century 
by the German economist and landowner, von ThUnen. But 
even earlier there had been propounded by Anderson (an 
English contemporary of Adam Smith) and afterwards, quite 
independently, by Malthus and West, a theory of rent, which 
was adopted and developed by Ricardo in his Principles, and 
which is usually associated with his name. All these theories 

( are fundamentally the same. In spite of the remarkable simplicity 
: of von ThUnen's theory, it coincides completely, at least as regards 
the explanation of the origin of rent in the narrower sense, 
with Ricardo's theory. The latter is based, as is well known, on 
two assumptions: eithe1- that agriculture is extended successively 
to less fertile or less advantageously situated land, so that the 
owner of the better land retains the difference in productivity 
.in the form of rent; or that the land already under cultivation 
''1 more intensively worked by the employment of increased 

ounts of labour and capital, so that a similar differential 
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rent arises from the diminished return (marginal product) of the 
labour and capital later employed. In Ricardo, however, capital, 
il taken as representing a certain quantity of labour, directed 
and maintained by this capital. He makes no mention, at least 
in this connection, of increase or decrease in the length of the 
period of production, which, as we shall see later, is of decisive 
importance in determining the share of capital in the product. 
We may, therefore, regard this part of his theory as identical 
with that of von Thiinen. 

Fundamentally, however, the same applies to the first part 
of Ricardo's theory, for whether the additional product of the 
last worker engaged arises from the cultivation by him of poorer 
land previously uncultivated, or by more intensive cultivation 
of land already in use, is a matter of indifierence in theory. 
Which of the two OCcurl may be regarded in reality al the sole 
concern of the' entrepreneur. If the estate in question, as often 
happens, includes both good land and inferior land he will in 
each case select the method which is technically most 
advantageous; with essentially the same result, namely, that 
every new labourer engaged, employed in the best possible 
manner, will produce a smaller addition to the product. 
Differences of situation with regard to marketing can, 88 von 
Thiinen clearly shows, always be reduced to difierences of costs 
of transport, that is say, to costs of production, since 
production must not be regarded as finished until the goods 
have been brought to the market where they are to be sold. 

A Oloset' Ezaminatiofl oJ Ricardo', TAeory oJ Rem 
Ricardo assumes for the sake of simplicity that wages, 

reckoned in product. or means oJ subsistence, are comtant; because 
if they. should happen to rise the number of labourers would 
increase to such an extent that wages would again fall either to 
the absolute minimum of subsistence or to the standard which 
the labourers regard as their normal standard. At that wage, 
the capitalist-farmer-whom, in accordance with English 
conditions, he assumes not to be identified with the landlord
hires labour as far as his capital permits. On the other hand, the 
product becomes his property and constitutes, after the deduction 

. of the capital paid out in wages, his (gross) profit. If there is a 
superfluity of good land, then owing to competition among land. 
owners, there cannot be any considerable rent. But as 800D as 
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capital, and consequently also the working population, increases 
to such an extent that poorer land must be taken into cultivation, 
rent immediately appears; for this poorer land yields a smaller 
product to the sa.me capital, and consequently (since wag!'s, 
reckoned in the product, remain the same) also a smaller profit. 
But, owing to competition among capitalists, all capital, even 
that which is employed on the better land, must now be satisfied 
with this smaller profit, and the remainder will accrue to the 
owners of the better land. 

Simulta.neously with the progressive cultivation of poorer 
land and the consequent rise in the rent of the better land (Le. of 
all land under cultivation except the very worst) it will usually be 
profitable to employ mere labour (and capital) on the better land 
a.lready in cultiva.tion. But since every additional quantity or 
" dose" (as James Mill called it) of labour and capital yielda & 

smaller and smaller product, and the new capital must thus 
content itself with a lower rate of interest, interest will fall all 
round, even on capital previously in-vested and still employed, 
and the surplus product which thereby arises will go to land
owners as rent. 

As will be seen, the role of capital, in Ricardo's opinion, ia 
mainly to advance wages (and to provide the necessary agri
cultura.l implements, etc.). But since we have assumed that the 
labourers a.re a.ble to maintain themselves during the period of 
production (and to prepare the necessary implements), it is clear 
that the theory we have advanced above &!l regards the land
owner'" share in the product is exactly the same aa Ricardo',. / 
How the share of the product which does not pass to the land
owner is in fact divided between the labourers and the capitalists 
is a question with which we shall deal later. On the other hand, 
Rica.rdo and the classical economists in general pay no regard at 
all to the fact that capital in many cases also advances rent. 
A farmer who breeds cattle for meat, for milk, or for draught. 
must pay rent for his pasturage for many years before he can 
employ or advantageously dispose of the animals in question. 
The same applies to an even greater extent to a person who 
engages in viniculture or fruit-growing on rented land. It may 
therefore be said, on the one hand, that Ricardo's .theory of rent 
is too complex in relation to the single principle which it seeks 
to explain, and, on the other hand, much too simple when compared 
with reality. Nevertheless, his theory marked immeIUle progtesa 
as compared with the obaclll'e ideas on the subject previously 
extant-even in Adam Smith. 
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The objections which were raised against this remarkable 
theory in various quarterll, especially in earlier times, scarcely 
deserve notice. The best known is the objection of the Am~rican 
economist, Carey, that, historically, cultivation did not proceed 
from better to poorer land, but, on the contrary, from the poorer 
to the better, i.e. from higher and therefore more easily cultivated, 
though less fertile land (aa for example a sandy tract) to lower 
land more difficult to work, but more loamy and therefore more 
fertile. This may to lIome extent be true, but it has no bearing 
on the theory in question; for Ricardo was only concerned 
with the land which is cultivated or which can be profitably 
cultivated at a certain stage in the development of cultivation. 
Technical improvements, discoveries in agricultural chemistry, 
and so on, may well completely revolutionize an older system 
of agriculture and cause what was formerly the best land to 
decline in value, or perhaps even to be abandoned altogether. 
But the law of rent retains its validity, even although 
the assumptions under which it operates may have changed. 
The curve of returns referred to above assumes a new form, but 
retains its characteristio features. 

We need not waste many words, either, on the attempt of 
the German. Rodbertus, the predeceBSor of Karl Marx, to replace 
Ricardo'. theory of rent by a better one. Like Marx later, and 
partly on the basis of the theory of value he inherited from. 
Smith and Ricardo, Rodbertus aBSumed that the value of the 
product was wholly determined by the amount of labour employed 
in its production. Acoording to this theory, labour .. as itself a 
oommodity" only obtains as a reward under free competition 
.. its costa of production ", i.e. the minimum of subsistence for 
the labourer and his family; the remainder-which Marx calla 
.. unpaid labour "-is taken by the capitalist. With free competi
tion among employers, says Rodbertus, the degree of exploitation 
will be about the same. In industry proper, however--and this 
is the eBSence of Rodbertus' theory-the capitalist-entrepreneur 
oonsiders his profit as interest on two amounts of capital: that 
needed for the maintenance of his labourers. and that needed 
for the raw materials which he must purchase-the value of 
which he has advanced for the period of production. But the 
producer of raw materials (the landowner) has no material 
expenditure of the latter kind. With an equal amount of .. unpaid 
labour" he therefore obtains a larger amount of interest. on his 
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actual capital, since it only COllSista of the maintenance of his 
labourers. If, hO'nnr, he only rec:kons on that capital the same 
amount of interest as does the industrial capitalist. there will 
be a surplus, which he will consider as the rent of his land. The 
mo..-t obvious objection to this theory, which appean at once 
extremely artificial, is that it implies that interest and rent must 
al'KaYS mOn! in the same direction, must rise or fAll U>gt!ther
which is c~ttary to all experience. That this may sometimes 
appear to be the C&!M'l is simply due to the fact that. with f&lling 
interest, land, other things being equal, is capitalized at a higher 
T"alue than previously and consequently, with unchanged rent, 
has a IO'nr yield per cent on ita capitalized or aelling value; 
but naturally this is an entirely secondary phenomenon. 

In point of fact, Rodbertus' theory of rent argues in a circle. 
There is no reason why the" degree of exploitation" in dill'erent 
trades bet~n employus under free competition should be the 
same, other than the assumption that the T"alue of the product 
is always proportional to the quantity of labour employed. But 
this in its turn presupposes prec.isely this-that· the degree of 
uploitation is the same. In reality, the ao-called .. degree of 
e.xploitation .. is nry diJJtnftI in dill'erent trades. in aecol'liAuce 
with the different amounts of capital invested relatinly to the 
number of labourers employl!d, or (which comes to the &&me 
thing. as we shall see) the difference in the average pm.» of 
the investment of capital. The same applies to the value of 
the product in relation to the amount of labour employed in ita 
production. 

It is evident that the Ricarocrvon Thiinen theory oC rent 
described above is too abstract Cor us to be able to upect 
any dil'td verification oC it by studying the world or re&lity. 
In addition to all other simplifying assumptions. the part played 
by capital in production, and its share in the product. find no 
place in the theory as presented by von Thiinen; and Ricardo's 
treatment of the capital aspect is too rudimentary and incomplete. 
In addition, we must bear in mind that the assumptions or perfect 
competition and mobility and divisibility oC the Cacton or 
production only very imperfectly correspond to reality. In 
small-scale agriculture. Cor eumple, the "last .. worl.-er employed 
is, frequently enough, the cnJ!/ one-Cor the simple reason that 
the area oCland is so small that it does not permit the employment. 
or more than one labourer in addition to the owner, and sometimes 
not even one. On the other hand. or course, we must not rorge~ 
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the heterogeneity of human labour and the possibility of some 
lubstitution of the labour of women and children for that 
of men. 

Nevertheless, eXperience leema to lhow that the range of 
applicability of von ThUnen's law oj wagu is considerable, 
even in industries other than agriculture. Nothing is more 
common than for employers to reply to an increase of wages 
forced upon them by a labour organization by sooner or later 
dismissing lome of their labourers, becaU8e it is no longer 
profitable for them to carry on at full strength. H the labourers 
do not IUpport their unemployed comrades at the union's 
eXpenBe-aa is common, in luch cases, among English trade 
unions, though it is possible only up to a certain point-then 
their competition must undoubtedly force wages down again 
to the previous level-i.e. to equality with the marginal 
productivity of labour &8 it is when all labourers are employed. 

Further, &8 far &8 this .. law of wages" is operative, the 
growth oj poptdation will obviously exercise a most damaging 
influence on the position of labour and of the propertyless classes 
&8 a whole. Particularly will this be the case under the existing 
l}'Btem of private ownership of land. The consequence of an 
increase in the number of labourers is not only that the new 
labourers will find it more diflicult to earn a livelihood than 
the old ones, but also that there will be a lowering of wages 
aU rouM owing to their mutual competition; so that the 
landowners' share of the product will be correspondingly greater. 
It may be thought that eXperience often runs counter to this 
view: wages sometimes remain unchanged, or even rise, despite 
a considerable increase in population. But the real caU8e here 
is that the conditions of production have been materially 
changed, in consequence of technical or scientific progress, and 
not least under the influence of capital accumulation, which 
we have not yet considered. Similarly, entirely new sources 
of supply may have been discovered. H, under such circumstances, 
population remained unchanged, the marginal productivity 
of labour, and consequently wages, would normally rise very 
considerably. H population increases, however, both will sink' 
to their original leveL In other words, technical progress, so far , 
&8 the labourers are concerned, only protects them against the 
absolute fall in wages which would otherwise be inevitable,. 
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whilst at the same time in increasing, frequently to a high degree, 
the surplus accruing to the landlord. 

The principle on which the whole theory of rent is based
the decline in the average yield of labour when the number of 
labourers is increased (the Bo-called law of diminishing returns)
has, at all times and not least in our day, been vigorously disputed. 
From the point of view of pure theory this is a matter of 
indifference; for those who deny the existence of the law must, 
if they are consistent, deny the existence oJ rent, which they often 
do when they assert that the landowners' share of the product 
is only a compensation for the labour and capital invested in the 
land by them or their forefathers and is therefore interest 011 

capital-possibly in part a repayment of that capital-and not 
rent of land. The existence of rent would still remain, even on 
this view, a proof of the applicability of the law. Owing to the 
extreme_practWa-l impwtance of-the -question, however, we will 
proceed to examine it in greater detail. 

It may be thought that nothing could be easier, once attention 
has been drawn to it, than to verify such a simple rule as the 
relatively diminishing return of land under' more intensive 
cultivation-if in fact it is valid. It must, indeed, be quite easy 
to prove it by direct experiment, and in so far as such experiments 
have been made-unfortunately all too few and on too small a 
Bcale-the results undoubtedly tend to confirm the law. On 
the other hand, it is very difficult, if not quite impossible, to 
confirm the law by observing the actual yield of agriculture on 
different estates. If one estate is as fertile and as rationally 
cultivated as another, then the intensity of cultivation in both will 
be carried to the same point, and both will naturally yield the 
same return. On the other hand, every difference in the fertility 
of the two estates under rational cultivation must give rise to a 
difference in intensity of cultivation; but the result of this 
differentiation will be in a'JYPf1llent contradiction to the law of 
diminishing returns. Thus if, in equilibrium, the last dose of 
labour and capital on the better land yields about the same 
return as perhaps the first and only dose on the poorer land (and 
previous doses on the better land therefore yield a higher return), 
then on the average the more intensive cultivation will yield a 
higher return for each unit of labour (" labour and capital ") 
than the more extensive. It may consequently appear as if the 
law of diminishing returns had ceased to operate and had been 
reversed, although this result is really a consequence of the law. 
The same applies to a comparison of the yield of an estate at 
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different pointl of time if, in the interval, more intensive cultiva
tion hal been introduced, in conaequence of technical progre81 
in agriculture, or of & rise in the price of the product.1 

It il very common, even among professional economists, 
to confuse the relative yield of agrioulture with its profitability. 
They are, however, two entirely different things. The former 
il the ratio between the gross yield and the amount of labour 
(or labour and capital) employed; the latter is the difference 
between that yield and the amount of wages paid (or of wages 
and interest). They may therefore vary in quite different ways, 
and even in opposite directions. For example, with the law of 
productivity which we took as an example, according to which' 
the gross product increases as the square root of the number of 
labourers, or P == k. Va; the relative yield would be P:a = k: v"ii: 
and would thus continuously decline as the intensity of cultiva
tion increases, while the rent, as we have seen, would be equal to 
iP - ik.vG: so that the profitability to the landowner would 
oontinuously increase with increasing intensity. 

At regards the poin' at which the law of diminishing returns 
begins to operate, we must distinguish between the individual 
and the collective, or social, points of view. From the individual 
point of view, the law presumably operates from the beginning, 
or at any rate from the time when the spontaneous products of 
nature, such as meadows, trees, etc., obtain an exchange value. 
For these products, which are obtained without labour, represent 
in proportion to the labour employed an infinitely great value, and 
in oomparison with them every product obtained by labour will 
represent & diminishing return. In other words, for the person 
who has at his disposal a certain area of land, it must always be 
possible by the employment of a small quantity of labour to obtain 
a relatively greater return than by the employment of a larger 
quantity of labour. 

From the collective point of view, on the other hand, the services 
which pioneers in newly settled countries can render each other 
by co-operation in defence against wild animals or hostile tribes, 
by the building of roads, and by the establishment of schools, 
and the advantages to be derived from combination and division 
of labour must, with an increasing population, outweigh the 
inconvenience of a smaller average allocation of land to each 
individual. The point at which the two opposing influences are 

l This app ... ,..,., failure of the la" of diminishing retUl'Dllo \0 hold within 
certain limits, in the case of land under more intensive cultivation bee been 
treated by the author in greeter detail in TAil_AreAl." vol ii, P. 341 ., MIll. 
end 668 ., 1«1. (1907-8). '. 
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balanced. and consequently the optimum density of populs.tion. 
ca.n of eOllI'Se only be determined in each particuls.r ease .. fter 
consideration of the total re80~8 of the country. 

B. The lAhlYUrer (or a third party) as Entnpreneur. TM ProfiU 
of the Entreprtnetl1'. 

We might equally well have begun by regarding the labourers 
themselves as entrepreneurs. The circumstance which in reality 
prevents them from assuming this function, namely, their lack, 
of capital, would, on our assumption, be absent, since we suppose: 
every labourer to be provided with the means of maintaining; . 
himself during the cunent period of production, &nd nothing! 
more is required. They are therefore free to enter, either singly. 
or in <lOmbination, into agriculture or any other productive 
enterprise by hiring the necessary land from the landowners 
against payment in kind at the end of the period of production. 
The process by which equilibrium would finally be reached in 
this case is fully analogous to the process described above; 
or rather it is ibl exact counterpa.rt. The more land the labourers 
procure, the greater will be the product; though it will not 
increase proportionally to the land taken into cultivation, but 
m.ore slowly, so that each newly-acquired acre will yield, with 
an unchanged supply of la.bour. a smaller and smaller return. 
In other words, the law of diminishing returns applies to 
a one-aided increase in the amount of land. The labourers JIlust, 
therefore, if they act e<lOnomically, extend their demand for' 
land to the point at which the additional return of the last acre 
exa.ctly corresponds to the rent demanded for it. We must,' 
h9WeVel'. assume here--as we did in the case of labour-that 
aU land capable of employment is of equ.alJy good gun.lity. This 
assumption would not, indeed, be of JIluch importance if we 
could assume tha.t the different kinds of land could be regarded 
as of the same quality, whatever is the degree of intensity of 
labour, so that better land could &lways he represented by 
a particular multiple of the poorer land. As, however, this is 
not the case, the various kinds of land must be treated in the 
same way as the various qualities of labour, i.e. as 8() many 
different kinds of means of production. .. Land .. and " labour " 
are only to be taken a.a types of two independent factors of 
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production. This method is valid, at least, for any given moment; 
the possibility of converting one kind of land into another is 
a question that must be kept separate: in the same way as 
we keep separate the conversion of one kind of labour into 
another, by training and education. 

If all the land is not at once taken into cultivation, or if, 
conversely, the demand of all the groups of labour for land is 
not satisfied, then it is clear that competition, in the former ~ 
case between landowners and in the latter between labourers, 
would cause a fall, or a rise, in rent until complete equilibrium 
was restored. In a word, rent is here determined by the marginal 
productivity of land, and conversely wages are determined by 
the surplus product divided among all the labourers in the group 
-the labourer becoming the residual claimant. 

For the analysis of this problem, it is possible to employ 
exactly the same diagram as in Fig. 8 with the difference that the 
units on the horizontal axis (abscissae) now represent the number 
of acres of land successively taken into cultivation by a constant 
number of labourers, and the corresponding ordinates (or 
rectangles) the marginal products obtained. The ordinate to 
the extreme right thus represents the return of the last acre 
(the marginal productivity of the land) or, what comes to the 
same thing, the rent of land per acre. The large rectangle 
represents the total rent and the upper part of the area under the 
curve the total wages; just the reverse of the previous case. 

If the number of acres is b, the total gross product P = cp(b), 
the rent per acre is cp'(b); then the total share of labour in the 
product will be 

L = r/>(b) - brp'(b). 

If, for example, the fun~tion P = r/>(b) - kY'b, in which k is 
a constant, then L = ikY'b = iP, or the same result as we 
obtained on the assumption that the gross yield varies as the 
square root of the number of labourers. The reasons for this 
agreement will soon be made clear. 

An interesting question now arises, to which we may turn 
our attention; will the distribution of the product between 
landowners and labourers be the same on each of our assumptions? 
Or, putting the same question in another way, if the entrepreneurs 
are a third category of persons who hire labourers and land, and 
pay both in accordance with the law of marginal productivity, 
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will the total of rent and wages swallow up the whole of the 
product, so that nothing is left over for the entrepreneur as 
such 1 

This may seem evident. at least in a.bstra.ct theory. a.nd 
most economists who ha.ve employed margina.l productivity &8 

the foundation of their theory of dlstribution have thought 80. 

On our assUlllptions, both labourers and landowners are free, &8 

they prefer, to employ their labour or land on their own account 
or to hire it out to others. If the share of labour in the product 
is different in the two ca.ses, the difference, it may be thought, 
will soon be cancelled out by competition, and similarly for the 
share of land. At the same time, it will he obvious that the 
profits of entrepreneurs as suoh must always tend towards zero. 
For the work and thought which the entrepreneur devotes to the 
management of production he must, of course, receive his wages 
like any other mental worker. If, in addition, he a.lso employs 
property in the service of production- (property which may be 
land or capital, though we are not yet concerned with the latter), 
then he will of course, for that reason, obtain his share of the 
product (rent or interest) like any other landowner (or capitalist). 
II. on the other hand, he could obtain a ahare of the product 
merely in his capa.eity of entrepreneur (& ahare not based on either 
la.bour or land) then it might be thOUght that everybody would 
rush to obtain such an easily earned income. 

:But on the other hand, as has been sufficiently demonstrated, 
the marginal proouctivlties of labour and land do not stand 
in any definite relation to the total product or to each other. 
If, nevertheless, they possess this :peculiar property that the 
wages and rent thus detennined together add up to the whole 
product, then clearly some other condition must be satisfied. 
Such a condition exisu, and is of the utmost importance, although 
it has been somewlul.t neglected by economists. This condition 
may be either that la.rge-ecale and small-scale operations are 
equa.lly productive, so that, when all the fa.ctors of production 
are increased in the stune proportion, the total product alao 
increases exactly proportioll8tely; or at least that all productive 
enterprises lui. Ve already reached the limit beyond which a further 
inez-ease in the scale of production will no longer yield any 
advantage. Were it otherwise, we could. no longer invoke, as we 
have done, the levelling inlluence of competition; {or under 
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luch conditions, AI we lhall BOOn lee, free competition cannot 
exist. 

That the first condition i. lufficient (though not neceBBary) 
for the operation of , the law we will first show by means of an 
example. Imagine a firm, sayan agricultural enterprise, in which 
100 labourers are engaged on an area of land which we will imagine 
to be divided into 100 units-no matter of what size. We represent 
the annual product by P and proceed to examine what addition 
to this product will occur if we successively increase the volume 
of production by adding first one more labourer and then one 
more unit of land. The first additional product is the marginal 
productivity of labour, in so far a. we may regard the additional 
product created by the 10lst labourer on the given area of land 
as roughly the same as that created by the l00th labourer
a product which would be lost if one of the 100 labourers were 
dismissed or gave up working. We represent this quantity by , 
since, on our assumption, it would determine the amount of wages 
paid. If the land under cultivl\tion is now increased by one unit 
of equally good land, so that the 101 workers may be spread over 
101 units of land, then evidently the product will be increased, and 
this increase i. just what we have called the marginal productivity 
of land i for jnst as with labour, we can see that the increased 
r~turn which arises when the area of land worked by 101 labourers 
is increased from 100 to 101 units does not materially differ from 
the increase which would have taken place if the area of land 
worked by 100 labourers had been increased from 99 to 100 units. 
But since the yield of the last unit would, on our assumption, 
determine the rent of the land, i.e. constitute the rent of one unit 
of land, we will represent it by r and then' + r will represent the 
sum of the additional product. On the other hand, the total 
production has been uniformly expanded both as to the area of 
land and the number of workers, and Oft tAe abowl G.tlumption the 
product should consequently have been finally increased by 
e:z:actly 1/l00th, 80 that we obtain:-

p 
, + r == 100 or 1001 + 100, == P. 

In other words, the wages of 100 workers and the rent of 100 
unit8 of land together exactly correspond to the original total 
product. 

A more general proof is the following. If we regard the 
product P as a function of the number of labourers, G, and of the 
number of units of land, b, both II and b being reg~ed AI 



128 LECTURES ON POLITICAL ECONOMY 

continuous, then the marginal productivities may be expreSBed by 
the partial derivatives of P with respect to Q and b; therefore, 
if the condition is to be satisfied, we must have 

ap ap 
aao +~=P. 

a partial difierential equation, the general integral of which is 
known to be :-

in whichf( ) is an arbitrary function, i.e. P must be an homogenous 
and linear function of a and b. Among the infinite number of 
functions which satisfy this condition, we may give a8 an example 
P = all. bP, in which the indices Cl and fJ are two constant fractions 
whose sum = 1. If we substitute ma for a and mb for b. then P 
becomes mP, i.e. large-scale and small-scale production are equally 
productive. . 

If, on the other hand, P retained the same form, but 
Cl + fJ > 1, so that P was a homogenous function of a and b 
but of a higher degree than the first, we should obtain 

ap ap aaa +'ib> P. 

In other words, if, in an enterprise which becomes more productive 
the larger the scale of operations, the labour and land employed 
were both paid in accordance with the law of marginal productivity, 
then the sum of their shares would e:rceed the whole product, so 
that the entrepreneur would sufier a loss. 

This result is connected with the circumstance that under 
such conditions equilibrium is impossible. Large scale operations, 
being more profitable than small scale. can here ofter better 
terms to landowners and labourers (or cheaper goods to the 
consumer); and if the smaller entrepreneur seeks to compete, his 
profits will in fact be negative; that is, competition will drive 
him out. But the same will also happen in the case of the large
scale enterprise as soon as another on a still larger scale is 
established. 

The converse will be the case if Cl + fJ < 1; in other words, 
if an enterprise is more profitable the nnaller the scale of its 
operations. We shall then obtain 

ap oP 
P>-aa+~; 
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that is, the entrepreneuz asl11Ch willneeeaaarily obtain a profit, 
but for that very reason everybody will want to be an entreprenenr, 
with the result that all enterprises will nltimately be eplit up into 
emall individual unit.. 

The first aasumption, that the relative yield of production 
is independent of the scale of operationA, is, of course, very 
seldom realized as a general principle in a given branch of 
production; the seale on which an enterprise operates nearly 
always bas some influence on ita average product. This is not 
to say, however, that ita in1luence always works in the same 
direction. On the contrary, as a rule the best returns are obtained 
at some particular scale of operationA for the firm in question j 

if this is exceeded, the advantages of centralization are outweighed 
by the increased 008ta which are encountered when larger areas 
mU8t be exploited for the provision of raw or auxiliary materials, 
or else for the marketing of the product. This scale of operationA 
iB, under the given circumstances, the .. optimum" towards 
which the firm mU8t always, economically speaking, gravitate j 
and as it lies at the point of transition from .. increasing" to 
.. diminishing returnA II (relatively to the scale of production) 
the finn wlU here conform to the law of con&tant returnA.1 Wages 
and rent will continue to be determined by the law of marginal 
productivity and the profita of the entrepreneur must tend 
towards zero-all on the aasumption that the enterprises in 
question, in one and the same branch of production, are 
sufficiently numeroU8 to compete with each other effectively. 

I 
Let II and b represent respectively the number of unite or 

labouz and land employed in the enterprisa in quution, and 
, and r the wages and rent actually paid, expre8lled either in 
money or product: and let P represent the annual product 
expreS&ed in the same unit of value. Then, tlie ratio, }, between 
ret1UDll and eosu of production in thia enterprise will be:-

P 
i= . 

11.1 + b.r 
If an additional labourer is .employed, thia equation. will be 
changed to :-

k p+p. 
1 = (/I + 1).1 + b.r 

, This simple m«dlod of .-ntatioD ... pointed 011& &0 me iD • leUer 
from ~ DaYidaoG. 
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where P" is the marginal productivity of labour in a firm of this 
particular size. If the supply of land is now increased in its turn 
by one unit, we obtain:-

P+Po+p. 
k, = (a + 1).' + (6 + l)r 

where p. is the marginal productivity of land. So long as this 
fraction can be continually increased by the introduction of one 
more labourer or one more unit ofland (so that k < kl < kl' etc.), 
the enterprise has evidently not yet attained ita optimum size. 
The latter is first reached when k can no longer be increased
which clearly occurs only when the numerator and the denominator 
of the fraction are increased in the same proportion, i.e. when:-

k= P P" p. 
a.l+b.r= T=, (1). 

where Po and p. represent the additions to the product P which 
arise from the employment of one more labourer, or one more 
unit of land-in other words, the (variable) marginal productivities 
of labour and land. Even if there is a profit for the entrepreneur 
(k> 1) wages and rent must be proportional to the marginal 
products; as is evident, since labour and land are assumed to 
be substitutable at the margin. 

If, even when the firms have reached the optimum scale, 
they are still numerons enough for perfect competition to be 
maintained, then wages and rent must be forced up to the point 
where the entrepreneur's profit becomes zero, either because new 
entrepreneurs enter the industry, or because those already engaged 
in it will establish more than one concem each. Indeed, strictly 
speaking. this must take place whenever there appears the smallest 
pOBBibility of a profit. (This change will not affect the most 
profitable size of the firm, for since P, p. and p. are functions 
of a and b only, the same values a and b will satisfy the equationa 
(1) even if land r are increased or diminished in the same pro
portion. Full equilibrium is thus only reached when k = 1 and 

. when, consequently, 1= p. and r = p.; when further 

P = cd + b.,. 

This is the result previously obtained on the assumption that the 
average product was entirely independent of the scale of produc
tion. With the firm at its optimum size, the entrepreneur no 
longer receives a profit j but he is secured against the loss in 
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which he would be involved if he were to expand beyond that 
Bize, or not to expand up to it.1 

If, on the other band, the law of increasing returns applieS' 
without qualification-or, what amounts to the same thing in 
practice, if the optimum scale of the enterprise is so high, and 
the number of such enterprises consequently so small, that the 
owners can easily combine in a ring, trust, or cartel; then there 
no longer exists any equilibrium of the kind we are here 
considering. The whole industry will be dominated by a more 
or less completely monopolistio association and all smaller 
concerns will disappear. 

In reality this is not exactly what happens, but for several 
reasons, and especially because of the local character of the 
firm and its market, a small firm situated, it may be, in some 
geographically remote place, may sometimes exist alongside 
much larger firms in other places. This, however, will not 
prevent the larger firm from enjoying advantages due to its 
better organization and division of labour, which the smaller 
firm lacks, and from yielding on that account, in addition to 
wages and rent (as well as interest) a true profit, or perhaps 
more correctly, a monopoly profit. The large firm cannot be 
deprived of this profit, because any attempt on the part of the 
smaller enterprise at effective competition outside its own local 
area would be fruitless. If, on the other hand, the smaller 
enterprise, by a great economic effort, were to establish itself 
on the same footing as the large enterprise, this would only 
lead to the ruin of both, since there would be no room in the 
market for two such large concerns in the same industry. Thus 
the large enterprise bas an actual monopoly simply because it 
came first on the scene, and this monopoly may be as good as 
a monopoly which is legally established. 

We must not forget that the modern development of 
communications necessarily increases the advantages of .large
scale operations and tends to basten their ascendency. Agriculture 
is the industry which, both in the past and in the present, has 
offered most resistance to this tendency, though there ~ some 
indications that future developments in this industry may also 
be in the direction of large-scale operation. 

1 The basis of this argument is due to Enrico Barone: cf. Walrae, 
tzemem. lfec-omM fIOliligM pun. 3M edition, p. (89 ellef. 
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The objection which has been rai.ied to the effect that 5ID&ll 
farming on co-operati,-e linea-by the establishment of buying 
and selling associations, co-operative dairies, the use in rotation 
of expensive machinery hired or purchased by the association
is a means of overooming these difficulties is rather an argument 
in favour of the above assumption; for these associations in fact 
bring about a kind of large-scale operation, and this 1i.rst step 
towards association, once taKen, will, in all probability, Boon be 
followed by others. 

But, although more or less monopolistic enterprises constantly 
gain ground, there still remain fields of activity in which 
free competition prevails--eithel' where large and small-scale 
operations are approximately equally profitAble or where the 
most profitable scale of production is, on the whole, fairly small. 
In such fields our theory applies fully; there is normally no 
entrepreneur's profit in the narrow sense. In production without 
capital, wages and rent would alone share the product and their 
respective shares would be determined by the marginal 
productivity of labour and land-whether labourers, landowners, 
or anyone else, act as entrepreneurs. And, so long as such a field 
of activity of any oonsiderable dimensions exists, it will set the 
standard of wages and rents in the whole field of production, 
since the entrepreneurs who enjoy monopolistio ad,-antagca will 
not give to labourers or landowners more than they would be 
forced to give under oompetition. In the latter concerns, more
over, the law of marginal productivity still applies, in the 
sense that the shares of labour and land remain proportional 
to their marginal productivity (cf. the paragraph in small print 
on p. 129). 

Between rent and wages there is thus, in every case, 
a practically oomplete parallelism. No spffial theory of rent is 
necessary, but every acre of land may be treated in just the 
same way as a labourer; the owner of land under a system 
of private ownership of land must be rewarded for its oontribution 
to production just as the owner of slave labour would be paid if 
slave labour were hired in the market. Almost all production 
is the result of land and labour combined; neither, at any rate 
not land, can wholly be dispensed with in production, but either 
can, at the margin of production, replace the other; and it is 
true of both that a one-6ided increase of one, with an unc~<>ed 
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quantity of the other, will lead to an ever smaller and sma.ller 
increase in the product. 

With these reservations and limitations, this additional 
product will determine the magnitude of both wages and rent. 
The total contribution of labour or ofland to the product cannot be 
ascertained. But this total contribution has no real importance, 
since, as has been said, neither of them, and certainly not labour, 
can be productive alone. Only at the margin of production, that 

. is to say, at the point where equilibrium is reached, does the 
contribution of either assume an independent character, and it 
then determines not only the reward of those factors which 
begin to participate in production at that point, but also, owing 
to the law of indiiIerence or competition, wages (and rent) as 
a whole. 

It need only be said that the above applies, as will easily 
be seen, both individually and generally-according as we 
consider the additional product created by an individual 
productive enterprise when it employs one more worker or one 
more acre of land, or as we consider the addition to the whole 
social product when the total amount of labour or of cultivable 
land is increased by a sma.ll amount. Yet we must not forget 
that the law of .. increasing returns" also applies to some 
extent to society ~ a whole. If a uniform increase both of the 
land and population of a country were to occur, say by a political 
union of two countries of much the same natural conditions, or 
simply by the removal of a tariff wall between them, then 
it is certainly not impossible, but even very probable, that the 
increased social division of labour would enlarge the combined 
product more than proportionately to the growth in the size 
of the society. Still more would this be the case, of course, if 
conditions had been diiIerent in the two. areas j but that is, 
in part, a diiIerent question. With this last reservation, however, 
the diagrams and formulm which we have used above apply, 
if the quantities taken represent the wliol6 of the labour and 
land existing in the society. The importance of this observation 
will become clear in what follows. . 

C. TA4 Inftuenc6 oJ TecAnirol Inventiom Oft Rent and Wages. 
We are now in a position to make a theoretical examination 

of a subject of the greatest practical imporlance-the influence 
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of technical and mechanical inventions on the distributive 
shares of the factors-especially wages. Naturally, we cannot 
give a complete answer to this question until we have discussed 
the role of capital in production. Machinery, however, in addition 
to having the quality of being, or representing, capital (which 
we shall define in greater detail later), also possesses the quality 
. of modifying the conditions under which labour and land replace 
each other at the margin of production. In other words, it may 

: alter their relative marginal productivities and thereby, according 
to our theory, their shares in the product. It is with this 
characteristic of machinery that we shall now concern ourselves. 
For the time being, we shall not permit this complex problem 
to be further complicated by allowing the third factor of 

):production, capital proper, to enter. In other words, we shall 
(regard machinery as indirectly employed (not as saved or " stored 
1 up ") labour and land. . 

The most striking feature of machinery is that it replaces 
human labour, i.e. allows us to produce the same quantity 
of goods as before with less labour; and consequently, as a rule, 
more goods with the same labour. On the one hand, it may 
be thought that the greater productivity of labour ought to bring 
about, or at least render possible, the payment of higher wages ; 
on the other hand, it is commonly supposed to render a number 
of labourers superfluous, so that competition among the 
unemployed would depress wages. It would seem, therefore, 
that two opposing tendencies come into operation simultaneoUBly, 
and that, according as one or the other predominates, the 
introduction of machinery will benefit labour or injure it. 
Opinions on this point have varied in the course of time. 
Formerly, under the influence of the mercantilist theory, no 
doubt at all was felt that labour-saving machinery took the 
bread from the mouths of the workers, and not only they, but 
also the authorities, stubbornly resisted the introduction of 
machinery in one or other branch of manufacture. The victory 
of the physiocratic school produced a sudden change, for according 
, to its theory, especially as formulated by J. B. Say, goods mUBt 
always ultimately exchange against, and therefore constitute 
a demand for, other goods; an increased productivity of labour 
should of itseH lead to an increased demand for goods hitherto 
not consumed, or consumed only. on a small scale, and therefore 
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for labour to produce them. Hence, machinery would, at most, 
cause temporary unemployment and inconvenience to certain 
groups or labourers. In the long run it would be beneficial, 
would lead to increased opportunities for labour, and would 
raise and not lower wages. However, this optimistic view received: 
a set-back when Ricardo, in a special chapter on" machinery "'I 
in the third edition of his Principle8, proved irrefutably, as it 
was thought, that the introduction of machinery and other~ 
labour-saving methods may be' economically advantageous to) 
employers even when it does not involve an increase, but on 
the contrary involves a decrease, in the size of the product; 
provided that the net profit of the entrepreneur simuftaneously 
beoom~s greater. In suoh a case the labourers could not be 
compensated by an increased demand for other commodities. 

The question has remained in this somewhat unsatisfactory 
position until the present time. The theory of marginal 
productivity will enable us, I believe, to put it on a firmer 
foundation, and to substitute something better for this vague, 
and even in parts erroneous, analysis. Indeed, the expression 
.. productivity of labour II has no comprehensible meaning when 
it is applied to production as a whole, for this is, as we have 
seen, always the combined result of labour and land. It is, 
therefore, the common productivity of labour and land which 
is increased by machinery. How much of the increase is to be 
ascribed to the action of one or the other factor cannot be 
ascertained, and is further of no importance in regard to their 
respective shares of the product. In this connection, marginal 
produotivity alone is the determining factor. But an increase in 
the total product as a result of technical changes in the processes 
of production need not by any means lead to an increase-and 
certainly not to a uniform increase-in the marginal productivity of 
both factors of production. It may be that the marginal product 
of one of the factors decreases wlWst the marginal product of 
the other increases all the more ; either the marginal productivity 
of labour may increase at the expense of land, and consequently 
wages at the expense of rent, or conversely rent may increase 
at the expense of wages. Examples of the former kind are 
perhaps to be expected where, owing to some invention, the 
existing supply of natural energy is, as it were, increased; 
certain hitherto neglected sources of energy, such as coal or 
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water-power, find new uses; formerly useless land is renden'd 
fertile, with or without preliminary treatment; forestry is 
replaced by market gardening, and so on. In lIuch C&Se!l it is 
possible, or at any rate conreivable, that renta will fall both 
absolutely and relatively, 80 that the whole profit from increased 
production, and even more, will accrue to labour. It may, 
perhaps, be objected that the introduction of such Chan~8, 
being contrary to the interests of the landowners, would never 
be allowed to take place; but this objection, as we shall soon 
see, cannot be maintained. The contrary result might be feared 
where an invention prima facie renders labour superfluous 
without calling into existence any new natural forces--as, for 
example, in the case of certain agricultural machinery for sowing, 
harvesting and threshing, etc., which replace human labour on 
a large scale by draught animals, or other non-human forces, 
without changing the actual method of tilling. Here, too, an 
increase in the t<lW product is not excluded-we shall see later 
that in thoory it must always occur. If, for example, the same 
product is obtained with a smaller number of labourers, then 
the displaced labourers must, nevertheless, alwaJB be able to 
produce something, so that the final result is an addltion to 
production. But this result may none the less ()(H:rist with 
a decrease, and even a considerable decrease, in the marginal 
productivity of labour, and consequently in wages. 

The objection has been made, it is true, that under such 
circumstances the landowners neither would, nor could, consume 
their increased rents direaly, ips l-ind. They would therefore 
direct their consumption toward.s luxury articles and thereby 
increase their demand for human labour, so that wages would 
again rise. But this circumstance is, as will easily be seen, only 
of secondary importance. It may more or less modify the first 
probable result but can scareely reverse it. And the objection 
clearly has no force if we maintain the assumption made above, 
of an economic society which, from its natural circumstances, 
only produces one or a few staple articles-.nd which must 
consequently procure all other commodities from other places 
or countries at exchange values which are determined in the 
world Jll8.ll...-et, independently of anything they may do. If, for 
example, the landowners obtain, in exchange for their increased 
rent in corn, the most elaborate manufactures from other places 
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or countries. this will benefit their own labourers. more or less 
bound to the soil. juat as little as if they had consumed it in 
Jdnd-as fodder for racehorses. hounds. and 10 on. In neither 
case can there be any question of compensation to the workers 
in the form of another demand for labour_ 

On the other hand, it appears on closer examination-and 
the fact seems to me of great interest-that the objection raised 
by Ricardo ia tAeoreticaI1y u1lleflabk. A diminution in the gross 
product. or in its value (assuming. as before. that prices of 
commodities are given and constant). ia scarcely conceivable 
as a result of technical improvement&-under free competition. 
This appears to be self-evident; for in that case anybody would 
be able. with the given means of production. to bring about at 
some point an increase of the product and thereby reap a profit 
&I entrepreneur. Ricardo has here failed to draw the final 
conclusions from his own assumptions. It ia true that in the 
passage referred to his starting-point ia capital-which he 
divides into circulating capital (or wages-fund) and fixed capital_ 
But his reasoning ia. as he himself says. equally applicable 
under our simplifying assumption of production without capital, 
and in both cases it ia open to the same objections. 

Let us assume that the introduction of labour..v.ving 
agricultural machinery (haymaJdng machines. horse-harrows. 
etc.) has made a predominantly pastoral agriculture more 
profitable. other things being equal, than arable farming; 10 

that the value of the product. though certainly less, produces 
a larger net yield, owing to the saving of labour_ The direct 
consequence must then be that one or more farmers will go . 
over to the more profitable form of production. If all were 
to follow their example, there would certainly be a more or less . 
considerable diminution of the total product (or of ita exchange 
value), but tA .. dou ftOt Mppera. For &I soon &I a number of 
labourers have been made superfluous by these changes, and 
wages have accordingly fallen, then. &I Ricardo failed to see, 
the old methods of production-in thia case the old arable 
farming-will become more profitable; they will develop, using 
labour more intensively and absorb the surplus of idle labourers. 
It can be rigorously proved that equilibrium in thia case 
neoessarily presupposes a ditVicm of production between the 
old and the new methods 10 that the net profits of the entrepreneur 
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will be equally great in both branches of production and the total 
product, or its exchange value, will reach the maximum physically 
possible, and will thus finally increase, and not decrease. 

We shallnrst show this by mea.ns of a.n example. Assume 
ten large estates, all of the same size and with the same natural 
advantages and each employing by the old methods 100 labourers. 
Wages are, say, 500 shillings, the gross product of each estate 
100,000 shillings, and the net profit of each owner consequently 
50,000 shillings. . 

Let us now assume that one of the landowners adopts the 
new method. He dismisses 50 labourers, but with the help of the 
remaining 50 he obtains a gross yield worth 77,000 shillings, 80 

that his net profit is 77,500 - (50 X 500) = 52,500 shillings. 
Of the 50 unemployed labourers, let US assume that 45 are 

absorbed into the nine other estates, or five in each, and that of 
these additional five workers:-

No. 1 produces an additional value of, say. 600 ahillinga. 
No.2" " " ,,490 It 

No.3.. ,,480 .. 
No.4.. ,,470 .. 
No.5" " " "".. 460 " 

For five workers, total ~ .. 

At the same time, the consequence must be that wages will 
fall aU rOOM, let us say to 450 shillings, in which case the owner 
of the first estate may find it advantageous to re-employ, say, 
five of his previous employees. We will assume, for the sake of 
simplicity. that their additional product will be equal to the 
above, or 2,400 shillings. The final result will be :-

In each of the nine 
old estates • 

In the .. new It 
estate after re
employiDg five 
labourers. 

Grou 
Ptoducl. 
Bhillj,1Ifl', 

102,400 

79,900 

105 X 450 = 47,250 

55 X 450 = 24,750 

NdProjiI. 
BMlli1lfl" 

65,150 

65.150 

The total gross product, which was formerly exactly 1,000,000 
shillings, will now be:-

(9 X 102,4(0) + 79,900 = 1,001,500 shillings. 

Thus the result is that the total gross output has been increaaed 
and not diminished, and since the old estates, which employ 
more labourers, are more favoured by the fall in wages, they will 
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finally have the lame profit 81 the" new OJ estate, 10 that there 
no longer remainl any inducement to go over to the new methods. 

In a more general form the proof il al follows: Let Fig. 9 
represent the old method of cultivation and the Fig. 10 
the new, in which a Imaller number of labourers are employed 
on an equal area of land, and in which the gross product is also 
Imaller; the net profit, however (the upper part of the area under 

Flo. 10-

the curve), is greater. Let us suppose that one or more land
owners go over to the new method of cultivation. A number of 
the dismissed labourers will then seek employment in the estates 
working on the old methods. As they are so few, they will produce 
on each of these estatea an additional product almost eqtIIJl1y tu 
greal as that of the last of the labourers previously employed, 
and since the net product of the estates adopting the new method 
is greater than previously, 1M total gros8 product must ~y 
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have increased. At the same time, marginal productivity and 
wages have fallen somewhat, so that the landowners' ahare, even 
in the old estates, becomes somewhat greater than before. The 
same process will repeat itself each time an estate gaea over 
to the new method of cultivation, and since falling wages in 
themselves bring a wrger profit to the owners of the old estates, 
as the number of labourers is greater in them than in the new, 
then sooner or later a point will be reached at which the net profit 
will be exactly the same in both, and every inducement to a 
further transition from the old to the new will therefore disappear. 
At this point, too, the total gross product will have reached the 
maximum. 

This really follows directly from what has been said, but 
it can also be directly proved in algebraic form. If z and y are 
the number of labourers per acre on the first and second methoJa 
of cultivation respectively, and the productivity function in the 
one case is f(x) and in the other 4>{y); and if we assume that 
m acres are cultivated on the first method and n acrea on the 
second, then we must look for the conditions under which the 
expression 

mf(x) + n4>{y) 

reaches its maximum value if, at the same time, 

m+n=B 
and 

mx+ny=A 

where B is the number of acres and A the number of labourers 
available for the industry in question (here agriculture) I1S a whole. 
By ditIerentiation and elimination (the partial derivatives of the 
first expression being put = 0) we can eaaily oltain the two 
equations 

f'(x} = 4>'(y} 
and 

f(x} - zf'(x) = 4>{Y) - ,,4>'(,,), 

of which the former indicates that when the gr088 product is a 
maximum the marginal productivity of labour, and therefore 
wages, will be the same in both types of production. The second 
equation gives the same condition for rent per &ere. 

Thus, although at first sight the going-over of some firms 
to the new method of cultivation seems to diminish the total 
product, actually the total product is maximized; but at tk lame 

. time tcageB 'MCeS8(Jrily faa, so long as we assume that the grOBB 
product is less in the estates cultivated by the new method than 
in those cultivated by the old. 
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Nor ia the result any di1Ierent if we assume that wages 
are already at the subsistence level (and cannot, ac.oording w 
the usual view, fall lower). In reality, wages can not only be 
forced below it for a little, but can remain below it indefinitely, 
if the labourers and their familiea can make up the difference by 
poor relief, as happened in England w a great extent at the end 
of the eighteenth and the beginning of the nineteenth centuriea. 
If we assume that the available supply of labour must, under 
any circumatanoea, be somehow supported by the landowners, 
it would in £act be more advantageoua for them w fflluce wagea 
w the point to which they would tend to fall &8 a reault of free 
competition, and to add, by charity, enough w bring up their 
incomea to the necessary minimum; it would be better w do 
this than to insist that every labourer employed should earn the 
subsistence wage. Especially after the discovery of a technical 
improvement of the kind in queation, such minimum wage 
regulation might have the reault that many labourers would 
be unemployed and, with their familiea, would become entirely 
dependent on poor relief. 

Although we have so far only concerned ourselvea with some 
of the foroea at work, we may nevertheless proceed on the 
provisional conclusion that free competition is normally a 
sufficient condition to ensure maximjration of production. But 
this maximjution may very well be associated with, and even 
be conditional npon, a reduction in the distributive share of 
one of the factors of production-in this case, labour. This 
shows the serious error of those who see in free competition 
a sufficient means for the maximum satisfaction of the needs 
or desirea of all members of society. 

It might further be supposed that a result which led to 
a reduction in wagea could not at any rate arise with the labourers 
as entrepreneurs; and, on the other hand, a change in production 
that led w a .reduction in rents would never be acceptable td 
landowners as entrepreneurs; both of theae results are, however, 
quite possible under free competitiou.. To the individual 
entrepreneur who encounters a certain market rate of rent or 
wages, a technical improvement which increases his net return 
is in itself always economically advantageous. That it should 
have the contrary effect when all entrepreneurs follow suit 
does not, in general. affect the manner of procedure of the 
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individual, unless agreements, cartels, etc., take the place of 
free competition. In any case it is to be noticed that production 
(so far as our assumptions hold) reaches its maximum, from 
a technical pomt of view, with universal free competition. 
Co-operation between workers to raise wages and between 
employers and landowners to lower wages (in the course of which 
some land must remain uncultivated) would both lead to 
a diminution of product, and only if co-operation results in social 
collectivism could the maximum product, physically and 
technically possible, again be reached. 

An interesting example of this is afforded, if I am not mistaken, 
by conditions in Swedish forest districts, for example, Norrland 
or Smaland. If forest products rise in value, it may very well 
be that farming, which had previously been possible in such 
areas on occasion, will no longer be profitable, and from the 
point of view of the landowner it will be better to abandon farming 
and to plant trees on his fields. And this despite the fact that 
forestry obviously cannot support nearly so many men on a 
given area as even the poorest farming. That the owners of the 
land may acquire great and nneamed wealth in this way, whilst 
wages are at the same time forced down by the superfiuity of 
labour is a grievous wrong which should certainly be righted. 
But the supposed conflict between a private and publio economic 
interest, which some people have found in these circumstances 
and which they have even sought to remedy by legislation, does 
not, if our observations are correct, exist. Indeed, the total 
national product will probably be greater if forestry is every
where free to expand wherever-from the point of view of private 
economic interests-it is most profitable; and the superfiuous 
labour (in so far as it cannot be absorbed into the irulustnu 
based on forestry) seeks employment in those districts which 
continue, by reason of their natural advantages, to practise 
farming. 

In other words, the evils here requiring a remedy relate 
exclusively to the problem of the social distribldion of income, and 
not to that of the economically moat advantageous rnetluxl of 
production. 

Exactly the same is true of the .. parasitic" occupations 
much discussed in recent years, those in which the labourers, 
1I8ually women and children, do not receive a living wage, but 
are partially supported by others (parents, relatioJUl, etc.). It is 
said that, in the interests of society, such occupations should be 
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forbidden \IV here the employers will not, or cannot, ofter full wages. 
Yet the only result of doing 10 would probably be that those now 
employed in them, farJrom having their position improved, would 
have to rely entirely on the IUpport of others. 

On the whole, it il a mistake to regard as obvioUB-as is 
so often done-that aU healthy persons capable of work must 
be able to live by their labour alone, unless the country is (in the 
vulgar lense) overpopulated. On the contrary, it is quite 
conceivable that the total output of a lociety may be large enough 
for all, but that the marginal productivity of labour is none the 
leIS 10 small that labour has only a slight economic value. Even 
in a socialist state, under luch conditions, the wages paid would 
only correspond to a part of neceasary expenditure, whilst the 
rest would have to be found from the rent and interest of the 
society. 

This, of COUl'8e, does not exclude the possibility that the 
great majority of inventions and technical improvements may 
be beneficial in both directions; i.e. may in themselves tend 
to increase the marginal productivity of both labour and land, 
together with their share in the product. According to the 
ordinary rules of probability there is, indeed, an overwhelming 
probability that they will do so, as soon as the increase in total 
productivity becomes sufficiently general. If the colossal advance 
in all fields of production during, let us lay. the last two centuries, 
has nevertheless brought only a relatively slight, and in many 
cases very doubtful, improvement in the conditions of labour, 
whilst rent has successively doubled and redoubled, the primary 
cause, as we have said, is to be found in the one-sided increase 
in one factor of production, namely labour, owing to the great 
increase in population during that period. Such an increase 
must, other things being equal, continually reduce the marginal 
productivity of labour and force down wages; or-what comes 
to the same thing. though the connection is easily overlooked 
on a superficial view-prevent the otherwise inevitable rise in 
wages due to technical progress. Unfortunately, collectivism 
cannot provide a remedy for this evil created by the labourers 
themselves-at any rate not in the long run. 

It is scarcely possible to discover a simple and intelligible 
criterion which will indicate whether a change in the technique 
of production is in itself likely to raise or to lower wages. But 
in accordance with what we have said in our criticisin of 
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Ricardo's theory, it may be aaserted that, whenever the primary 
effect of a change in production is to cause employers to reduce 
the number of their employees without their having been 
compelled to do so by a rise in wages, it is a sign that the marginal 
productivity of labour has fallen and a larger or smaller ultimate 
reduction in wages will probably ensue. On the other hand, 
a technical improvement which favours labour must reveal itself 
from the beginning in an increased demand for labour and higher 
wages in much the same way as if, in the example on p. 131, 
technical improvements had tended to make arable farming 
more profitable than pastoral, instead of via f)('f'sa. But what 
we have said here applies mainly to wages and rent, in relation 
to each other. The appearance of capital in the field of production 
introduces, as we shall see below, certain modifications in our 
conclusions, without, however, rendering them invalid as a whole. 

2. Oapitalistic Production 

A. The Ooncept of Oapital. 

We now come to the third group of factors of production 
-those which are commonly included in the term .. capital". 
To give an account of the real nature of capital, its role in 
production and the grounds upon which its owners, like the 
owners of land and labour, claim a share in the product, is 
considerably more difficult than with the other two factors 
and has led to innumerable controversies among economists. 
One of the chief difficulties has been the varied and changing 
forms which productive capital assumes in reality. In the 
ordinary sense of the term, it includes all auxiliaries to production, 
lwith the exception of natural forces in their original form, and 
.direct human labour. Thus, in the first place, it includes the 
houses and buildings in which work is carried on or which are 
otherwise necessary to business 1; the implements, tools, and 
machinery with which it is conducted, and also a further very 
important group-livestock. Capital also includes the raw 
materials which are worked up, and finally-not the least 
important category-the provisions and other commodities 

1 To what. extent d .... elling-housea and dUJ'a.ble objecta of consumption 
a.re to be reckoned lIB capital ia .. disputed question to which we ehall ~am. 
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which must be saved up or otherwise held ready, if labour is to 
be supported during the period while work is in progress. This, 
of course, is the commonly accepted sense of the term. Some 
writers, such as Stanley JevoUB, go so far as to regard the last 
item &I fundamentally including the whole of capital-that is 
to say, all capital in ita form of free capital, before it is invested 
in production. This is, however, as we shall BOOn see, too 
one-sided a view of the matter. 

At first sight all these requisites have only one quality in 
common, namely that they represent certain quantities oj 
exchange value, so that collectively they may be regarded as 
a single sum of value, a certain amount of the medium of exchange, 
money. This also appears to be the reason for the name capital, 
for the word was originally understood to mean a sum of money 
lent, capitalil pari debiti-the principal of a loan as opposed to 
the interest. But, since the yield of production is also measured 
in value terms, capital, like loaned money, has the peculiarity 
that ita share in the product-interest-~ lame _!i~ 9f ~hing 
as capital itself; interest is an organio growtli.()1!t oL~pital, 
a_~ertaiiiWrcenliigeof capitiT;'Whereas-wages as against labo-ur, 
and rent as against land, are quite heterogeneous things. Land 
certalnly has, especially in our day, a capital or money value, 
of which rent may be said to be a certain percentage, say 
3, 4, 5, or more per cent, but this is, as we have already said, 
something derivative and secondary. Rent would remain 
essentially the same even if legislation forbade all purchase 
and sale of land, and land could consequently not acquire any 
exchange value; just as is nowadays the case with labour which, 
in contrast with earlier times, can no longer be bought or sold 
in the form of slave labour. 

In this connection, there is another peculiarity which is 
common to all, or at least to most, of what we call capital; 
namely, that it is itself a product (" produced means of 
production" is a common, and in a sense very good, definition 
of capital). Here again, it is contrasted with labour and land ; 
or, at any rate, with unskilled labour and virgin soil. Man is 
born, but he is not produced-except in II slave breeding"-

. and the sum of natural energy, like the sum of matter, cannot 
be either increased or diminished by man. 

The above circumstance, together with the indisputable 
L 
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fact that capital greatly increases productivity, was long regarded 
as a sufficient explanation and defence of interest. Capital 
represents, it was said, "previously-done" labour (in fact, it 
represents, as we shall soon see, not only" previously-done .. 
labour, but also the previously performed services of the land), 

. and this, like all other labour, must have its reward; hence 
interest. Thus argued McCulloch, Bastiat, and others. In this 
simple manner they believed that they had discovered both 
a philosophical and an ethical foundation for the phenomenon 
of interest. The latter was especially necessary since, as is well 
known, all real interest, at least if it took the form of interest 
on borrowed money, was long forbidden in the Catholic, and to 
some extent in the Protestant world (though much less objection 
was raised, or none at all, to a landowner taking rent, even if 
he did Dot cultivate his land at all). 

This explanation, however, is evidently very defective. 
The previously-done labour must, of c~urse, have its wages; 

• but these wages are not paid from interest, but from capital 
itself. If anybody makes a spade, a plane, or any other capital 
good, he obtains, by its use, compensation for his work-anil 
he has no obvious claim to anything more. What is enigmatic 
is that the possession of capital, apparently at least, does procure 
something more, namely a permanent income in the form of 
interest, either without sacrifice of capital or while capital is 
constantly being replaced. 

It is indeed true that, as a rule, the total product is increased 
by the employment of capital, by t7I01'e (i.e. by a greater quantity 
-or value-of product) than corresponds to the capital used up 
in production. But this circumstance in itself requires an 
explanation. We may, with Bohm-Bawerk, ask why competition 
does not either reduce the value of the product or raise the value 
of capital goods 1 to such a point that the former exactly 
corresponds to the latter, without leaving anything over for 
interest. We must not simply take it for granted that capital 
can claim the whole of the surplus. 

Strictly speaking, capital is necessary for aU production; 

1 According to our previous assumptiou that prioea of 6ni.shed products 
are given in advance, i.e. determined by tbe world market, the former alternative 
should, of course, disappear; but certainly not the latter, since international 
capital transfers are excluded and the pricing of capital goods takee place 
in the home market, and must be investigated there. 
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in ita absence the product would be more or less negligible. 
But can capital on that account claim the whole, or the greater" 
part, of the product 1 This is impossible; for, with as much 
justillcation labour cOuld demand the whole-and land also. 
There must be a division, but on what principle' The above 
argument gives no answer at all. 

Among earlier writers von Thiinen was certainly the most 
advanced in his conception of the nature and origin of interest. 
Just as he regarded the addition to the product made by the 
"last worker" as determining wages, so interest was determined 
by the .. yield of the last increment of capital". but he did 
not follow out this thesis very far, and, indeed, it is not exactly 
correct. Still clearer was the light thrown on the subject by 
Jevons in his Theory 0/ Political Eoonomy, though unfortunately 
his theory of capital is still only a fragment of a complete theory • 
.It was not until Bohm-Bawerk published his great work that we 
acquired a theory of the nature and functions of capital, and of 
the origin and determination of interest, which. in clearness and 
exhaustiveness, satisfies even the most exacting demands. But 
in spite of his brilliant style. Bohm-Bawerk's exposition is marred 
by a rather excessive diffuseness; ita wealth of examples is 
sometimes confusing to the reader. On the other hand, in my 
opinion, his logical analysis of the subject was, in one important 
respect. not carried as far as would be desirable from an 
expository point of view. I propose, therefore. to present here 
BOhm-Bawerk's principal ideas in an abridged and, if possible, 
clearer and more comprehensible form. 

B. TAe Marginal Productivity o/Capital. I,westmentjor G Single 
Year. 

n for the moment we leave aside the question of the origin 
of the productivity (or value-creating power) of capital, and 
regard it as an empirical fact, we may readily apply to capital 
the theory developed above-that the share of the product( 
going to any particular factor of production is determined by ita~ 
marginal productivity. ActuallythisiswhatvonThiinenattempted, 
to do. Just as the additional product of the last worker regulates 
wages, so, according to von Thiinen, the rate of interest on all 
capital is regulated by the yield of that portion of capital which 
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is last employed.1 This may seem obvious, for so long &8 an 
entrepreneur obtains a larger return on the capital employed in 
his production than he need pay in interest for borrowed capital 
-or can himself obtain by lending his own-he will, of course, 
be inclined to increase his employment of capital. Conversely, 
if the interest on borrowed capital is higher than the return on 
the capital employed in production, or on the last portion 
employed, then he will, as far as possible, curtail his employment 
of capital to the most necessary purposes or to the more profitable 
branches of his production. 

Further investigation, however, shows that this allAlogy 
between interest, on the one hand, and wages and rent, on the 

. other, is incomplete. With labour and land, &8 we have already 
pointed out, the law of marginal productivity applies, with 
certain reservations, both to the economy as a whole and to 
every private undertaking. If there exists, in any place or 
country, a superfluous labourer or an .acre of ground which 
are only capable of making an addition to production less than 
that which corresponds to the prevailing level of wages or rent, 
then wages and rent must tend to fall. (The fact that there 
may be a limit below which wages physically cannot fall, or on 
social grounds, cannot be allowed to fall, is a matter for separate 
consideration.) But this theory only applies to capital, &8 

usually conceived, when we look at it from the point of view 
of the individual entrepreneur, to whom wages and rent are 
data, determined by the market. If we consider an increase 
(or perhaps a decrease) in the total capital of society, then it is 
by no means true that the consequent increase (or decrease) 
in the total social product would regulate the rate of interest. 

; In the first instance, new capital competes with the old and 
. thereby results, in the first place, in a rise of wages and rent, 
; possibly without causing much change in the technical 
; composition of the product or the magnitude of the return. 
'For this reason, interest must certainly fall; but it need not 
fall to zero, or anything like it, even if the additiollAl product V 
of the new capital is almost nil. The increase in wages and 
rent may absorb the superfluous capital, so that the latter{ 
is now just sufficient for the needs of production, in spite! 

1 [A mark against this p888age in Wicksell'8 own copy of the second edition 
indicates that he wished to reconsider it.] 



PRODUCTION AND DISTRIBUTION 149 

I of the fact that production hal in reality scarcely expanded 
4t all. 

The explanation of this curiOWl divergence is quite simple. 
Whereas labour and land are measured each in terms of its own 
technical unit (e.g. working days or months, acre per annum) 
capital, on the other hand, as we have already shown, is reckoned, 
in common parlance, as a sum of excMl1Ige tlalue-whether in 
money or as an average of products. In other words, each 
particular capital-good is measured by a unit extraneoWl to I 

itseU. However good the practical reasons for this may be, 
it is a theoretical anomaly which disturbs the .(lorrespondence 
which would otherwise exist between all the factors of production. 
The productive contribution of a piece of technical capital, 
such as a steam engine, is determined not by its cost but by the 
horse-power which it develops, and by the excess or scarcity 
of similar machines. If capital also were to be measured in. 
technical units, the defect would be remedied and the 
correspondence would be complete. But, in that case, productive 
capital would have to be distributed into as many categories 
as there are kinds of tools, machinery, and materials, etc., and 
a unified trea~ent of the role of capital in production would· 
be impossible. Even then we should only know the yield of the 
varioWl objects at a particular moment, but nothing at all about 
the value of the goods themselves, which it is necessary to know. 
in order to calculate the rate of interest, which in equilibrium 
is the same on all capital. Again, it is futile to attempt-with 
WaIras and his followers-to derive the value of capital-goods 
from their own cost of production or reproduction; for in fact 
these costs of production include capital and interest, whereas 
our analysis of the laws of the cost of production has hitherto 
proceeded on the assumption that production is non-capitalistic. 
We should, therefore, be arguing in a circle. 

We can, however, escape from this difficulty if we refer to 
the common, or at least similar, origin of the various kinds of 

. Ilapital. We have already pointed out that capital itseU is almost 
always a product, a fruit of the co-operation of the two original 
factors: labour and land. All capital-goods, however difIerent 
they may appear, can always be ultimately resolved into labour 
and land ; and the only thing which distinguishes these quantities 
of labour and land from those which we have previously considered 
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is that they belong to earlier years, whilst we have previously 
been concerned only with current labour and land directly 
llmployed in the production of consumption-goods. But this 
difference is sufficient to justify the establishment of a special 
category of means of production, side by side with labour and 
land, under the name of capital; for, in the interval of time 
thus afforded, the accumulated labour and land have been able 
to assume forms denied to them in their crude state, by which 
they attain a much greater efficiency for a number of productive 
purposes-as Bohm-Bawerk, better than any other modern 
writer, has analysed and demonstrated in such a masterly 
manner. 

In this circumstance is also to be found the whole explanation 
of the value-creating power of capital, or its so-called productivity. 
What emerges is simply the importance of the time-element 
in production. In the real sense, of course, only living human 
beings, and self-perpetuating natural forces, especially the sun 
'il.nd the earth's physical and chemical forces, are productive; 
only the original factors-man and nature. But the productivity 
of both becomes, or at any rate may become, greater if they are 
employed for more distant ends than if they are employed for 
the immediate production of commodities. .AJJ has been said, 
this increase in efficiency is a necessary condition of interest ; 
it is the source from which it flows (just as the fruitfulness of the 
earth is the source of rent and the productivity of labour the 
source of wages); but it does not, on that account, regulate the' 
rate of interest. Some part of this increase in productivity 
accrues, and must accrue, to the other £actors of production, 
for their co-operation is essential and is indeed itself a part 
of the application of capital. 

We may thus regard capital as a single coherent mass of 
saved-up labour and saved-up land, which is accumulated in 
the course of years. The addition of land is of importance ; 
English political economy has sufiered throughout from over
looking the fact that one part of capital consists of the saved-up 
services of land. John Stuart Mill flatly denied it. And yet 
this part of capital is without a doubt as important as the other. 
The more elaborate tools and machines may owe their existence 
principally to human labour; but domestic animals, raw 
materials, and so on, are types of capital-goods which come into 
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being mainly through the resources of the land incorporated I'" 
in them. Trees, game, fi.sh, and so on, when wild and uncultivated, 
are the sole product of natural forces (if, for a moment, we 
abandon the usual terminology and extend the term product to 
include also purely natural products). The great majority of .. 
capital-gooda consist of saved-up labour and saved-up land in . 
combination; but if these two elements are not separable in: 
reality, we may separate them in theory, as we do in respect 
of labour and land as factors of production. In what follows 
we shall therefore speak of labour-capital and land-capital as'. 
conceptually distinct elements of the whole mass of physical 
capital and we shall mean by them labour and land already' 
applied-if applied by others, bought and paid for: labour 
and land which have not yet ripened into finished products
not present or current labour and land flOW available. 

A Bpecial position is occupied, as we have already remarked, 
by the stored-up energy derived from earlier perioda of vegeta
tion and found in coal and in ore deposits. They represent, if 
anything does, stored up resources of the land of much greater 
antiquity than any others employed in production. But since 
nobody haa owned them from the beginning, they may be treated 
economically aa Btocks of raw material or semi-manufactures 
which are spontaneously ,available. In contrast to the fertility 
of the Boil, it is largely true to Bay that these resourcea may be 
used up now, or left unused, according aa we desire; but, on the 
other hand, they cannot be renewed. From the latter point of view 
they cannot, strictly Bpeaking, be included in the Bcheme of a 
stationary economy. 

We have now to consider the stratification of this volume of 
capital through time. Here also, we ahall proceed gradually to 
our goal i we shall assume in the first place that, side by side 
with the resources of labour and land directly available for the 
current year's production, there emt, in the form of capital-goods, 1 

Baved-up resources of the same kind from a Bingle preceding year ; 
and that these capital-goods are entirely consumed in the 
production of the current year. Naturally, this would bring 
about a considerable increase in the total product if the wholcJ 
available suppliea of current resource8 in labour and land were 
now used in the production of commoditiea intended for direct 
consumption. But, in that case, the advantage will obviously 
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be quite transitory and will. be obtained only by the sacrifices 
of the preceding year and by leaving production in subsequent 
years;in the same primitive non-capitalistic state as before. 
Consequently, we must suppose that a corresponding part of 
the resources of the current year is saved in the form of capital 
for next year's production, and so on. AJJ has already been 
pointed out, we shall assume stationary conditions as the 
foundation of our observations. This will not prevent us from 
considering changes in the quantities concerned, provided that 
we do not take into account the actual transition stage, which 
is a much more complicated problem, but assume that these 
changes have already become final, so that" static equilibrium .. 
(a stationary state) is again restored. We shall accordingly 

\
• assume that the amount of labour and land, saved up in every 
year, is always the same. This presupposes a previous adjustment 
-which we assume to have been made-between these two 

Year c ........ _. __ lr--=t 
1929: CI 
1928 i 0 1 I 

Resources of Labour. Reeourcee of Land. 

FIo. n. 

quantities; for-as we shall soon see-it may be advantageous, 
under given conditions, for the capitalist to save a larger amount 
of labour resources and a smaller amount of land resources; or 
'Vice versa. AJJ soon as capital has once been formed, then just 
as much labour and land w£lZ go to prOtJide each year" production 
and oonsumption as was originally employed in the 'IIO'f&-C(Jpitali.tic 
.tate. But since a part of these resources has been saved from 

• the preceding year, in the form of capital, the total product 
will, as a rule, be considerably greater than before-at any rate 
up to a certain limit; and it will be greater in proportion as 
the part of the resources of labour and lan~ thus employed in 
a saved-up form is increased. 

This may be more easily understood by means of the above 
diagram, which represents production in the current year 1928. 
The amount of labour and land employed, either directly or in the 
form of capital, for the production of this year's supply of 
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commoditie. i. represented by two rectangle., of which the left;. 
hand divisiona (0,0) represent the productive relOurce. of the year 
itself, i.e. that portion which i. directly employed in the course 
of the year. The right-hand divisiona (1,1) represent the Baved-up 
labour and land which are used in consumption this year, and the 
upper rectangles of the aame .ize (0,0) that part of the current 
year'. resources which are not employed in consumption till 
next year. 

The dotted rectangles represent partly that portion of 1929 
resource. which, together with those saved up this year, will be 
used for the direct production of commoditie. next year, and 
partly those portiona of the productive resources which will 
then be laved up and capitalized for the needs of the following 
year. and 10 on. 

We lhall-as before-assume free competition, at least in 
the main part of the field of production. In such circumstances, 
the problem of production will be essentially the same as before, 
except that the factors of production are now increased by two, 
namely the saved-ttp resources of labour and land. And it is still) 
true that the total contribution of each particular factor of 
production cannot be ascertained IJ priori and does not even exist 
analytically. Its share in the product must therefore be, 
determined by something else, and that something else is, for i 
the same reason as before, marginal productivity. Now since! 
experience shows that the replacement of a certain quantity 
of current labour and land by an equal quantity of stored-up 
resources of a similar kind tends in many cases to increase 
productivity, and since we assume that the quantity saved is 
only sufficient for use in these cases (and not even for all of 
them) it follows that the marginal productivity of the saved 
resources of labour and land is greater than that of the current: 
resources-at any rate up to a certain point, not yet actually· 
reached. This marginal productivity, and the share in the 
product which it determines, provides in the first place, 
a recompense for the actual capital used up in production, but 
it also provides something more. Under stationary conditions 
the exchange value of goods and services necessarily remains 
unchanged year after year, so that a person who, in one yefi.y 
purchases labour and land in order to convert them into caul of 
intended for production in the following year, can alwaYSmeans 
upon obtaining more product, or value, than he has. by the 
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paid out. This surplus is what is called interest. We thus 
atrive at the following definition :-

Capital is saved-'Up labour and saved-'Up land. Interest il the 
difference between the marginal productivity of laved-up labour and 
land and of current labour and land. 

If conditions are not stationary, then of course we have to 
· take into account changes in the value of nm,1ar commodities 

(even labour or goods of the same kind) which may occur in 
the course of production-and which may easily make the 

• actual rate of interest earned negative rather than positive. 
That, however, is seU-evident. Nothing is more common than 
for a large inflow of capital into a certain industry to cause 
so great a reduction in the price of the product that capital 

, is employed for a while at a loss instead of a profit. The real 
theoretical difficulty is rather to explain how, under stationary 
conditions, the possession of capital can remain a permanent 

; source of income. The application to non-.statiunary conditions 
• offers no difficulty in principle. 

So far as I can see, everything which can be said in 
explanation of this phenomenon is said in the italicized passage 
above. Of Bohm-Bawerk's three main grourull why" present .. 

, goods possess a higher value than future goods (or past goods 
higher than present goods), the first refers to the difference 
between wants and their satisfaction in the present and in the 
future; the second to the subjective undervaluation of future 
needs and overvaluation of future supplies. These considerations, 
however, are only indirectly significant for the productive 
employment of capital. Those who borrow capital for the purpose 
of production will not, because of anticipated future supplies or of 
subjective overvaluation, pay more in interest than they actually 
obtain themselves by the technical employment of capital. 
(They may well be induced in this case to use some of the 
borrowed money unproductively for their own consumption 
and, to that extent, diminish the supply of capital and thus 
raise the rate of interest.) 

On the other hand, these considerations play a very 
'lJOrtant role in the actual accumulation of capital; -and in its 
diaerse, the unproductive consumption of capital, as in loans 
Th! ilsumption purposes. Both logically and for purposes of 
form ~n it would seem right to begin by examjnjng the effects 
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of a given aupply of capital already accumulated, and tMA to 
inquire the causes which influence, and eventually alter, this 
Bupply. Thus there remains only the third of Bohm-Bawerk's 
main reaaona, namely \he technicalauperiority of the commodities 
or means of production available hom an earlier stage over those 
which will only become available at a later date. His reasoning 
in this connection essentially coincidea with that which we have 
already advanced and which we shall develop further; but it is, 
as a comparison will show, considerably more complicated, and 
therefore probably not 80 intelligible as our OWD. This is 
mainly due to the fact that Bohm-Bawerk neglected to base 
his argument on the fundamental simplifying ~ption of 
stationary economic conditioll5, though he did not really achieve 
&Dy greater degree of generality. Moreover, he cannot be entirely 
absolved from the cha.rge of trying to prove too much when he 
maintains that a II present" means of production, e.g. a month's 
labour available now, would be, tmdn all cin:umstancu, 
technically auperior to one avaiIable in the future. That, of 
course, is not the case. There are a number of cases in which 
current labour and land must, hom technical necessity, be 
employed in their original form and cannot in any way be 
replaced by stored-up productive power •• But this is not the 
point; it is rather that the marginal productivity of the latter 
is greater, simply because current labour and land exist in relative 
abundance for the purposes for which they can be employed, 
whilst saved-up labour and land are not adeqUAte in the same 
degree for the many purposes in which they have an advantage. 
This again is to be explained by the cireumstanc:es which limi1 
the accumulation of capital , 

It is also clear that intereSt, at any rate within the limits of 
the single year's investment here contemplated, must, according 
to our definition. be the same in all enterprises and all kinds 01 
employment. and especially that the marginal productivitJ 
(and the &hare in the product) of saved-up land must stand iII 
the same relation to that of current land as does sand-up labow 
to current labour. Otherwise it would be profitable to save Dl<m 

labour and less land ou the nen occasion. or ~iCB t:n'Sd. We mAJ 
remind the reader, in passing. that the technical renewal 0 

capital hom year to year, which is here assamed. by no mean 
excludes the accumulation and maintenance of capital by thl 
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individual for possibly remote future use. Such an individual 
need only buy up labour and land in the market in one year 
in the form of implements, slaughter animals, etc., sell them 
in the following year, and thus repeat the same operation. 
In other words, the duration of "private capital", or, more 
correctly, of the ownership of "private capital", has nothing 
to do with the technical period of turnover of "social" 
capitaJ.1 

H we assume that the whole of the accumulated capital
in the form of tools and implements, domestic animals, raw 
materials, etc.--consists of.A labour years and B acre years, i.e. 
of the total production in the last year of .A labourers and B acres, 
and if Z represents wages per labourer and, rent per acre then 
the value of capital in money or products will clearly be.A.l + B.r. 
H, in the current year, there are employed in a particular busines8 
a workers and b acres of the current year, and a l labour years 
and b1 acre years of the preceding year, turned into capital in one 
form or another, then the total product during the year may be 
regarded as a function of all these quantities, i.e. F(a, b, ai' bl ). 

The partial derivatives of this function with respect to each 
of the variables will be on the one hand, F. = Z, F. = r, Le. wages 
and rent for current labour and land, and, on the other hand, 
Fat = ll(> l), F b , = 'I( > r), or what may be called wages 
(including interest) for the saved-up labour and rent (including 
interest) for the saved-up land. Equilibrium clearly demands 
that II : , = rl : r. The two equal quantities 

II - Z r 1 -, • 
--,- =-r-=' 

will then each represent the rate of interest on the investment 
of capital for one year. Interest, or that part of the product 
which falls to capital, thus equals in the particular businesa 
(a1J + b1.r}.i; and the interest on the total accumulstion 
of capital will equal (AI + Br)i-on the assumption that, under 
free competition, and in equilibrium, all capital will receive 
approximately the same return. 

1 A primitive form of the employment of capital mentionEd by Aug. 
Bondeson in one of his rustic novels, is the communal use of sheep; Le. sheep 
or other cattle are' bought by smalJ rural capitalists or old farm hanw. and 
let out for the Bummer, after which the profit is dividOO between the owners 
of the animals and of the land. In this case the life of the capital-good is, on 
the average, short, though it does not prevent the prolongation through decadllll 
of individual capitalistio holdings (and aceumuJatione). 
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If we now compare two otherwise similar stationary states, 
both investing capital for a single year, but in one of which' 
there is 'TMT8 capital employed, that is to say, in each year 'TMT8 

labour and land are saved up for the following year than in the 
other case, a difficult, but extremely important, question will 
arise; what influence will the increased employment of capital 
exercise on wagel and rent or, in other words, on the share of 
the product accruing to labour and land in the current year' 

The fact that their marginal productivity is, normally (as 
we have leen) lesl than that of .aved-up labour and land does 
not, indeed, prevent it from being increased by the increased 
use of capital. This may well appear obvious; for, in any 
particular year, current labour and land participate in the direct 
production of commoditiel in smaller and smaller quantities, 
the more the capitalistio method of production is extended; 
and it might be supposed that this would necessarily imply 
a relatively increased marginal productivity of those factors of 
production. But the matter is not quite so simple. Of course, 
ceteris pan'bul, a relative reduction in the supply of a factor 
should cause an increase in its marginal productivity; and thel 
increase in the product due to capital would thus accrue in part 
to capital, and in part to the other factors of production. But 
if the accumulation of capital coincides, as is usually the l 

case, with technical discoveries and technical progress, it is 
quite conceivable that, despite increased employment of capital 
and increased production, the marginal productivity and the 
distri~tiVe share of current labour and land will be less instead of 
more Only in so far as production in given technical conditions 
is sat 'ated with capital, is it certain that wages and rent-i 
usually both-will rise, whilst interest falls. Translated into 
our terminology, this means that the marginal productivity 
of labour and land in the last case gradually increase. whilst 
the marginal productivity of saved-up labour and land decreases 
-80 that the difference between them is successively reduced 
and may finally disappear altogether; interest falling to nothing 

. and the capitalists' share in the product consisting only o( 
compensation for the saved-up labour and land employed, i.el 
for the capital itseU. J I 

In the following section, we shall apply this conclusion to the 
more complex case of capital investment over a period of years. 
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O. Oapital Investment over a Period of Years. 

Before an excess of capital caused interest to fall to nothing, 
I investment for a single year would in reality have given place, 
I for the most part, to investment for a period of years. We shall 

, I now examine how this comes about. It is sufficient for our 
I purposes to suppose labour and land to be saved up for no more 

than two years; investments is thus to be either for one year, 
or for two. What we have to say in this connection can easily 
be extended to processes of production and capital investment 
over any period whatever. We shall also ignore for the present 
the period of transition, during which capital is accumulated 
for the first time and is suitably distributed over the period 
of production in question j we shall only concern ourselves 
with conditions as they are after full equilibrium has been 
restored. 

Each particular year's production is now due (1) to current 
labour and land, (2) to resources which have been saved and 
capitalized during the two preceding years. But on the other 
hand, if conditions are to remain stationary, two quantities of 
labour and land (exactly corresponding to these) must be 
withdrawn from the production of consumption goods during 
the current year and devoted (1) to production of goods which 
will only be used in the following year, (2) to goods which will 
only be used in the year after that. Even this does not exhaust 
the list of capital goods existing at the moment j for there 
exists at the same time a group of services of labour and land 
saved up during the immediately preceding year and intended 
for employment only in the production of the next succeeding 
year. For this reason, they are to be regarded in the current 
year only as items to be carried forward-as it were, goods in 
transit. (Of course, in reality, the various annual groups of 
saved-up labour and land are not always so strictly separable, 
but are often combined in the same capital-g~f which 
more later.) In the same way, if resources were saved up for 
three years, the labour-capital (and land-capital) available at 
any moment would fall not merely into 3, but into 3 + 2 + 1 = 6 
distinct groups (cf. the following paragraph) j and 80 on, mutatis 
mutandis, for more extended capital investments. Thus the 
number of capital groups grows, as it were, both in height and 
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breadth, or a8 the .gu.are of the number of years. This, as we 
.hall 8ee, is a circumstance of great importance. 

The following diagrams, which represent the supply of current 
and laved-up laboUr and land, at the present moment, (1) in 
capital inveatment for one and two yean, (2) in capital investment 
for one, two, and three yean, explain themselves. The figures 
I, 2, 3 indicate that the capital groups concerned are I, 2, or 3 
years old, i.e. originate in 1927, 1926, or 1925. By 0 are 

rl4'l 
1930 

1929 0 0 

19281 0 l 0 
±j 

Labour. Land. 
FIG. 12. 

represented the current resources of labour and land, whether 
used in direct production for the year or saved and capitalized for 
the production of succeeding years. The yean marked on the left 
are to be conceived as representing the year in which the existing 
capitalized productive force8 on the same horizontal line are 
employed for the production of consumption-goods, and this 
naturally presupposes that they will co-operate partly with 
current labour and land of the same year. and partly with those 

rIG' 
1931 0 ---- -11130 o 1 I~ ro- 1 ------

I-~ 
-1929 o I 2 J 2 1-,-. - --2- 1 1928

1 0 0 2 3 

Labour. Land. 
Flo. 13. 

saved-up and capitalized during preceding years for use in 
a future year. 

The sum of the rectangles indicated by I, I, and 2 (Fig. 12), 
or I, I, 1. 2. 2. and 3 (Fig. 13) represents the total supply of 
capital-goods in existence at the beginning of the present year. 
although only a part of them is employed-or. which amounts 
to the same thing, is consumed-during the course of the year. 
The rectangles one step higher up. identical in size and number, 
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indicated by 0, 0, and 1 (Fig. 12), or 0, 0, 0, I, I, and 2 (Fig. 13), 
represent the supply of capital at the end of the year.! 

If we return to our one-iwo year capital investment, it is 
clear that the labour and capital saved-up for two years will be 
remunerated in accordance with its marginal productivity. If we 
consider the extremely primitive nature of the implements, 
domestic animals, etc., which are possible with investment for 
a single year, and the enormous improvement in the technique 
of production which would be possible in many fields with 
investment for two years, we shall easily see that the marginal 
productivity of two-year-old capital must, within very wide 
limits, be greater than that of one-year-old capital and a fortiori 
than that of current labour and land. But it should be carefully 
noted that this does not mean that, in all such cases, investment 
for two years would be profitahle. For that to occur the three 
above-mentioned quantities must stand in a certain determinate 
relation to each other, corresponding to that which exists in 
a calculation with compound interest. In other words, if the 
marginal productivity of one-year-old capital (i.e. labour and 
land saved-up for one year) is related to that of current resources 
as, for example, 1·05 to I, so that one-year-old capital yields 
5 per cent interest, then the marginal productivity of two-year-old 
capital must necessarily be related to that of one-year-old capital 
at least as 1· 05 to 1; and consequently to current resources of 
labour and land as (1·05)2 to I, so that two-year-old capital will 
yield at least 101 per cent interest for its two years. This is 
obvious, for otherwise anybody who wished to save capital for two 
years or more would prefer to split up the hypothetical two-year 
capital investment into two successive one-year investment&
so that the technicaZ period of turnover of capital would still be 
only one year. 

On the other hand, it may be asked whether the interest 
on two-year investments could not be permanently more than 
double, say three of four times, that of one-year investments. 
A levelling in the opposite direction cannot take place so directly, 
since those who desire the return of their capital after the lapse 

1 H all the recta.ngles were of the MIme Bize..-.6lld the co-operation of land 
in prodUction were omitted-the above left-band Wagram migb& serve as an 
illUl!tration of Bohm·Bawerk'. famoua example of a continuous" staggered .. 
production. (Positive Theorie du Kapital8, 3rd edition, book iv, pan ii D. In 
earlier editions, book ill, part v.) 
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of one year have no other choice, it might be 8upposed, than 
a one-year capital investment_ But, in an advanced economio 
8ystem, credit entera at this point aa a levelling factor. So long 
aa the total amount of 80Cial capital remains unchanged year 
after year (and of course 8till more if it continuously grows). 
the technical period of investment is a matter of indi1ference 
to the individual capitalist. AI against those persons who. in 
the course of the year, desire to call in and consume all or some 
of their capital, there would (at least) be an equal number 
simultaneously desiring to build up new capital to the same 
amount. The transfer of capital from the former to the latter. 
and of the corresponding exchange values in money or 
consumption goods from the latter to the former. might be 
etIected by a simple credit operation without the necessity for 
the simultaneous liberation of any real capital in the technical 
sense. Interest ratea for long and abort periods do. in reality. 
tend to be equal; the di1ference which actually exisu should 
be regarded partly aa an increased risk premium for long-term 
loana. partly aa due to the fact that, under existing economic 
conditions, short-term debts on good security are largely used 
aa cash (money aubstitutes). a fact with which we cannot here 
concern ourselvea. Thus. in the supposed circumstances. one-year 
capital investments in the technical sense would be exchanged 
more and more for two-year investments until interest on the 
latter became slightly more than double, or. calculated per 
annum, G.t !peal aa the former. U this levelling has been 
achieved and full equilibrium restored, it is easy to aee that 
the aurplus marginal productivity of all the groups of capital 
employed during the year, i.e. the total profit on capital of the 
year, constitutes tm8 yea,', interest on the whole value of the 
total capital, each capital group being regarded as representing 
the value of the labour and land employed, togetAer toil! tM 
accrued interest. The same naturally applies to longer capital 
investments, so that there is complete agreement between theory 
and practice. 

The whole available capital will now be distributed between 
one-year and two-year investment-since, for the moment, we 
ignore the possibility of longer dated investments-and in 
a -definite proportion; so that the above relation be~ween the 
marginal productivities will obtain. U capital increasu, i.e. if 

• 
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the accumulated quantities of labour or land, or of both, are 
increased, we may suppose that new capital, and consequently 
ultimately the whole volume of capital in existence, will also 
be distributed in the same proportion as the old capital between 
these two periods of investment. Yet this does not usually 
happen. Such an increase must of itself, in view of what we 
have said, and apart from simultaneous technical inventions, 
etc., reduce the marginal productivity of saved-up resources and, 
at the same time, increase the marginal productivity of current 
resources. Excepting for the case where a uniform increase 
of both has a specially marked tendency to reduce the marginal 
product of resources invested for two years, so that we may 
suppose the marginal product of each to fall in about the same 
proportion, then it may easily be seen that the relation between 
the yields of the two forms of capital will be necessarily disturbed 
to the advantage of the longer-term investment; the interest 
on both one-year capital and two-year capital has fallen, but 
that on two-year capital is now somewhat more than double 
that on one-year (perhaps two and a half to three times as high). 
Investment for two years is thus relatively more profitable than 
before and extends to fields which it had previously not entered; 
whilst one-year investment expands relatively little, or may 
even contract. Thus, in the end, the relative marginal products 
of both are brought back to the right relation. In addition to 
this, investments for three, four, or five years, etc., which 
have previously been unremunerative, in spite of their higher 
marginal productivity, now yield a profit and will therefore 
be made. 

H we represent the marginal productivity of two-year labour 
and land by I. and ' •• respectively; then, in equilibrium, we 
must have 

lz: 11 = '1: l = '. : '1 = '1 : ,. 
H we represent this common ratio by 1 + i, then 

Zt = l(1 + I), '. = l(1 + .)1 = about l(1 + 2$), 

and similarly for '1 and '.. Now if ,. and '1 are reduced in the 
same proportion relatively to I (for example in the ratio 1 : 1 - £ 

where E is a proper fraction which is not too small) we obtain 

II == l(1 + ,)(1 - £) or, approximately, = l(1 + i - EJ. 
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But, on the other hand, 

Z. - 1(1 + 2i - f) > 1(1 + i-f)·. 
If, in thi. case, c > t then one-year capital inve8tment would 
show a loss and would certainly be contracted; if f > 2i, the 
two·year investment. must alao contract and the centre of gravity 
of capital investment would shift to longer investments; alj.d 80 
on. If, as in the above example, the rate of interest is 5 per cent 
per annum, and if, owing to the accumulation of new capital, 
the marginal productivity of one- and two-year capital goods 
is reduced relatively to that of current labour and land by, say, 
1 per cent, then one-year interest will consequently fall to 4 per 
cent, but two-year interest to only about 9 per cent instead of 
what it should be in equilibrium-namely (1·04)1 - I, or 
rather more than 8 per cent. Two-year capital inve8tment thus 
becomes (absolutely lesll but) relatively more profitable than 
before. Under certain simplifying assumptions, such as those 
made by Bohm-Bawerk and by ourselves in the next chapter 
of this work, this fact, which is of fundamental importance for 
the whole of the theory of capital, and whose significance wall 
already recognized by Ricardo, can be proved mathematically 
as a universal principle. 

This has important consequences for the remuneration 
of current labour and land, i.e. wages and rent. An increased 
investment of capital itseU tends, as we have seen, to reduce 
the quantities of current labour and land available for each 
year's direct production, and consequently to raise their marginal 
productivity. If, however, a relatively larger share of this capital 
than before is placed in two-year investments, and the capital 
is thus divided 'lito two diffet"e1It paTtI, one of which is only 
used in the next year, then clearly there will be a reduction, at any 
rate telatively, in the quantities of accumulated labour and land 
employed each year; but, at the same time, there will also be 
a reduction in that part of the current labour and land which 
must. be saved and capitalized each year to renew that which 
is consumed. A larger part will remain over for the current 
year's direct production of consumption goods, whilst, at the 
same time, its marginal productivity will fall. It is the peculiarity ~' 
of capital that, when it grows, it grows in height as well as in 
breadth, and in this there is a counter-weight to the tendency 
for an increase of capital to raise wages and rents;) 

Other things being equal, however, this last tendency can 

I 
i 
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never be entirely overcome. Inevitably wages and rents (or at any 
rate one of them)1 will finally rise-though not so much as one 
might at first suppose-as a consequence of the increase of 
capital as such. But the position is different where, as may easily 
happen, some technical invention renders long-term investment, 
even without a simultaneous growth of capital, more profitable 
(absolutely) than previously. The consequence must necessarily 
be-so long as no further capital is saved-a diminution in the 
"horizontal-dimension" and an increase in the "vertical
dimension ", so that the quantity of capital used in the course of 
a year will be reduced; an increased quantity of current labour 
and land will consequently become available for each year's direct 
production; and, although this need not necessarily cause their 
marginal productivity and share in the product to be reduced 
-since the total product has simultaneously been increased by 
the technical discovery, yet a reduction may clearly result. The 
capitalist saver is thus, fundamentally, the friend of labour, 
though the technical inventor is not IDfrequently its enemy. 
The great inventions by which industry has from time to time 
been revolutionized, at first reduced a number of workers to 
beggary, as experience shows, whilst causing the profits of the 
capitalists to soar. There is no need to explain away this 
circumstance by invoking "economic friction", and so on, for 
it is in full accord with a rational and consistent theory. But 
it is really not capital which should bear the blame; in 
proportion as accumulation continues, these evils must disappear, 
interest on capital will fall and wages will rise-unless th6 
labourers on their part simultaneously counteract this result by 
a large increase in their number8. 

That the transformation of circulating into fixed capital, 
i.e. the change from short-term to long-term capital investments, 
may frequently injure labour is beyond doubt. But Ricardo 
was mistaken in his belief that this consequence was due to the 
fact that the gross product is simultaneously reduced. This is, 
as may easily be proved, theoretically inconceivable. The gross 
product under free competition (where such is at all possible) 

1 This observation mUBt be made, for capital investment undoubtedly 
tends to disturb the conditions under which labour and land are able to replaoe 
each other at the margin of production. It may therefore happen in exceptional 
cases that wages alone reap the benefit of a growth of capital, whilat I'eIIt4I fall ; 
or t>iu __ (Cf. also p. 215.) 



PRODUCTION AND DISTRIBUTION 165 

always tenda in the main towarda the maximum which it is 
physically possible to obtain with the existing meana of 
production. 

In my work, tJber Wert, Kapital tiM Rente (Jena, 1893). 
p. 104, I pointed out the easily-intelligible fact that, if capitalist 
employers by common agreement extend the period of production, 
and thereby the period of capital investment. beyond the point 
consistent with their interests under free competition, their 
profits will rise, because, with an unchanged quantity of capital. 
wages and rents calculated in money or goods must neces
sarily fall. 

But, at the same time, the annual product would, up to 
a certain point, increale-a fact which may appear to conflict 
with the general principle that free competition brings about the 
ma~um return from production. 

l If, however, we regard capital, as we should do, genaiCaUy 
(Le. as the total of a number of years' accumulation of labour 
and land) then it is clear that, in this case, there has actually 
been an increase in the volume of social capital-that is, an 
aooumulation of real capital--at the expense of labourers and 
landowners, who do not receive its fruits unless, by co-operation, 
they succeed in obtaining better oonditions in the future, by 
profit sharing, and so on:-I A somewhat similar phenomenon 
may ooour as a result oHhe operations of entrepreneura in 
the money and oredit markets-as we shan see in the next 
volume. 

But the assumption underlying the principle outlined above 
was that all the factors of produotion had a given and constant 
magnitude and, to this extent, it holds good, even though it 
may be diffioult-if not impossible-to define this concept of 
social capital with absolute precision. as a definite quantity. 
In reality, it is rather a oompla of quantities. 

We have now completed the foundation of our static theory 
of capital. The complications which we must still take into 
account in passing from abstract theory to the concrete 
phenomena of reality are not questions of principle, and present 
only difficulties of detail in mathematical treatment. The most 
important among them is that, on the one hand, labour and land 
oj dijJet"ent yea" are.incorporated in one and the same capital
good; and, on the other, that a capital-good is not, as we have 
hitherto assumed, consumed in one year's (direct) production, 
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but often serves for many, sometimes for a long succession 
of years-so that the pl'O$iuctive forces embodied in that good 
only come into employment successively. What exactly is 
consumed in each particular year cannot, sa a rule, be 
determined. But even in this case, the law of marginal 
productivity must be fully satisfied in equilibrium, for othf.'rwise 
it would undoubtedly be profitable, at some point in production, 
to transfer resources, either by simultaneously decreasing~r 
increasing-the factors employed at some other point in the 
period of production, or by increasing or diminishing the value 
of the capital-good. For example, suppose that a machine has 
been constructed in the course of three years and is afterwards 
used for twelve years before it becomes necessary to scrap it. 
If, in the construction of the machine, an additional quantity 
of labour, say one day's labour, had been added in the first year 
of production, then the utility of the machine might possibly 
have been increased by, let us say, the value of three consecutive 
days' work during the last year of its use. This day's labour 
would yield an interest of about 8 per cent; for (l·08)U = 3 
approximately. 

This rate of interest must agree with the rate prevailing 
elsewhere, for, if it were higher, it would be profitable (in future 
production) to employ more labour on this kind of machinery ; 
if it were lower it would be advantageous, in the future, to 
content oneself with machines of inferior quality and utility, 
which cost less in labour or land for their production. 

It is, of course, another matter that some forms of capital 
(such as houses, railways, certain forms of improvements of 
land, etc.) normally last so long that the quantitative and 
qualitative adjustments, theoretically necessary for attaining 
equilibrium, become impossible in practice. Unless we wish 
to extend our observations over periods of time in which centuries 
are mere episodes, we must content ourselves with noting that 
there is always a teMency, perhaps very incompletely realized, 
working in the direction indicated above. Of especial importance 
is the reservation regarding periods of great industrial 
development, in which equilibrium is usually conspicuous by 
its absence. We shall'consider certain questions of this kind in 
greatt'r detail in a later section. 
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Note on Bohm-Bawe'lk', Theory o/Intere8t 
What has been laid above modifie. and completes Bohm

Bawerk'i theory-a theory which hal been the object of more 
or 1esl acute criticism by numeroUi economists. The great 
majority of the objections raised are, in my opinion, based entirely 
upon misunderstanding or on an inadequate appreciation of hill 
reasoning. But lome, or rather one, of them does not entirely 
lack justification, although, as far all I can see, it by no means 
destroY' the foundations of his theory. I .hall, therefore, give 
a brief r~aumtS and criticis~ of Bohm-Bawerk's theory of interest 
all he pre8ented it.! 

The first part of hill main work, Guchichte find Kritik dtr 
Kapitalzinll-Theorien (Capital and Interest), I must omit. In my 
opinion, BlShm-Bawerk wall entirely successful in showing how 
untenable are all the earlier attemptll at explanation which 
emphallize inadequately, or not at all, the importance of the 
time-element in the phenomena of production and value.- With 
earlier writers, lIuch as von Thilnen, Senior, and others, who 
really do consider this element, it seems to me that Bohm-Bawerk's 
criticism is carried much too far and ill sometimell merely hair
splitting. In particulu, I agree with Cassell (while profoundly 
disagreeing with hill general opinion of Bohm-Bawerk) that he 
scarcely did full justice to Ricardo. However fragmentary 
Ricardo's theory of interest may be, it appears to be quite correct 
80 far all it goes. Among other things, it contains, in a .omewhat 
different form, one of the corner atones of Bohm-Bawerk's own 
theory. The passage in Ricardo to which I refer is to be found 
in chapter i, part v, of hia Principle,. Ricardo there raises the 
question why the employment of labour-saving machinery is 
always more profitable with high than with low wages, although 
at first sight it might appear as if machinery, being itself a product 
of labour, would rise in price with a rise in wages. With great 
acumen Ricardo shows that this cannot be the case: the price 
of machinery includes interest as well as wages, and if wages as 
a whole have risen, tllen, other things being equal, interest mun 
fall. (The purchaser who uses the machinery must, for the same 
reason, reckon a lower interest on the purchase price of the 

• I have treated thi. aubjeot in greater detail in aD _y in J'~i 
Ti.Ulrift. 13 (1911), P. 39 ., ftf. [ct. &180 "'01. 18 (191~). po 322 " «9.) 

• 1Ie1ore Blihm.Bawerk wrote, Profeaaor DaYidaoD had, in hie early and 
.... Iuable _yon" De Ekonomiaka JagIIl'Da for Kapit6lbiJdriDgm" (" The 
EoOllomio Lawe of Cr.pit6l Aooumulation "). aubjeoted the BCM:alIed .. uee 
theory " of Hermann to a eriticism. which thoogh brief. _tialIy CIOI'I'eIIpOIld 
with th., of l!lihm·Ba_k. whose fundament6l ideaa he often anticipatea. 

• NC/Jvre ."" N~, oJ 1 ....... lG03. 
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machinery.) This is fundamentally the same reasoning a8 that 
with which Bohm-Bawerk proves (as we have done above) that 
a rise in wages must lead to a lengthening of the period of 
production or of capital investment. 

It also follows from what has been said, that a rise in wages 
may lead to increased use of machinery for another reason: 
machinery is used as a means of replacing labour by land, if rent 
has not risen to the same extent as wages. 

The second, part of Bohm-Bawerk's work, his Positive Theone 
des Kapitals, will always retain its place as one of the finest 
achievements of economic theory; but even there he did not 
succeed in unifying his theory completely. It seems to rest on 
two (or even three) different and imperfectly co-ordinated 
foundations. 

Already in his Introduction we find the brilliant suggestion 
that we should regard the capitalistic process of production (" the 
adoption of wisely-chosen round-about methods") as the 
primary concept and capital itself as the BecorW.o.ry-" the complex 
of intermediate products emerging at the various stages of the 
round-about process of production taking time". This idea, 
which renders all further discussion of the nature and content 
of the capital concept unnecessary, is subsequently developed 
in the masterly book ii, "On the role of capital in production 
and on the accumulation of capita!." The theory is only finally 
completed, however, in the chapters on the origin of interest and 
the height of the rate of interest l-particularly in the second 
section of the latter chapter, on the determination of the rate 
of interest on the market. In these, for the first time in the 
literature of economics, a proper account is given of the relation 
between wages and interest and, to that extent, a solution is 
advanced to the problem of distribution under free competition, 
albeit on greatly simplified assumptions and with the deliberate 
exclusion of land as a factor of production. These parts of his 
work may be read by themselves, and constitute a complete 
whole of the very greatest scientific importance and value. And 
yet, here also, Bohm-Bawerk was not entirely consistent, for in 
his account of the quantitative factors determining interest he 
reverts, probably for reasons of exposition, to the earIi~r Jevonian 
conception of capital as a subsistence fund, a IJIl1l\ of (potential) 
wages j so that capital again becomes the primary, and the 
capitalistic process of production the derivative, concept. 

1 (Book iii, cbs. 4 and 5 (first edition); Book iv, cbs. 2 and 3 (3rd and ,th editions).] 
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The long aection of the book which lies between these two 
portions is of an essentially dilIerent character; and it is this 
aeotion which has received by far the most attention from his 
critics. After an exhaustive account-excellent for the p1UJ>Olle 
-of modem theories of value and prices (in their .. Austrian " 
form) he proceeds (under the heading "Present and Future in 
Economio Life ") to his well-known theory of interest in its 
widest sense. He here puts forward the doctrine that interest 
is originally an exchange phenomenon (aQd thus no longer 
exclusively the result of production and distribution)-it is the agio 
which arises in the exchange of present against future goods. This 
treatment may be justified, in 110 far as interest is undoubtedly 
a broader ooncept than productive capital itself. It can arise 
in a mere exchange of present against future goods or services 
without any intervening production and thus without any real 
aocumulation or employment of capital. But the proof is not 
quite convincing. In Bohm-Bawerk's opinion, the dilIerence 
in value between present and future goods which comprises this 
agio, originatea, like all other exchange values, in their dilIerent 
marginal tdilitie,. But at an earlier stage. Bohm-Bawerk himself 
had defined marginal utility aa .. the significance of the least 
significant of the concrete needs or partial needs which are satisfied 
by the available supplies of the commodities of the kind in 
question", and we may add, in full agreement with the whole 
trend of his reasoning, .. during .. given consumption period." 
But if we seek to apply this directly to present and future goods, 

. the difficulty clearly arises that both the rupply (of future goods) 
and the period oj consumption are quite indeterminate. This 
difficulty is not overcome by comparing. as Bohm-Bawerk some
times does, present and pas' goods. In that case. of course, the 
Bupply of the latter is known (it is the quantity of available 
oapital-good!!), but the period of consumption remains in
determinate; for it is far from true that all existing present 
and past goods are to be employed in the consumption of the 
current year. 

Bohm-Bawerk endeavoura to circumvent this serious difficulty. 
for he clearly asserts that, in all possible caeea-or. at any rate" 
in the great majority (" in aller Regel "r.-the utility of present 
goods is gre&ter obaolutely th&n tb&t of future goods (and less \ 
than that of past goods) of the same kind and quantity; from I 
whioh it must follow that their marginal utility. and conseqUf'.ntly 
their value and price. must also be greater. But this position 
is evidently untenable. His argument is relatively moat successful 
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when applied to th~ 8econd of the three grounds cited as causing 
the superiority of present goods, namely the subjective under
valuation of future needs and the overvaluatiQn of future resources 
-due to lack of imagination or weak will. This phenomenon 
is undoubtedly general, and so long as it exists it creates a 
(subjective) over-stress on present goods. But even the jir" 
of the main grounds-the existence of an, objectively, more 
abundant future satisfaction of needs-is evidently not general 
in its application. The circumstance adduced by Bohm-Bawerk 
that those who expect a les8 abundant satisfaction of their needs 
can always hoard existing commodities (especially the precious 
metals and other durable goods) cannot, in itself, be a guarantee 
of . a positive rate of interest, but only implies that interest 
cannot fall lower in a negative direction than would correspond 
to the risks and costs associated with the storing of these 
objects. 

Equally unsatisfactory is the treatment of the third main 
ground; the technical superiority of present goods-including 
present agents of production----<>ver future -goods. This part of 
Bohm-Bawerk's exposition is, indeed, the one which is most 
open to criticism. Proceeding from his general theory of the 
profitability of round-about methods of production, he argues 
that a certain quantity of present factors of production-for 
example, a labour-month-must inevitably have a greater value 
than an equal amount which is available at a future date, say next 
year; the former can be employed as a link in a longer process 
of production than the latter and must consequently be more 
fruitful, whatever point in the future is ,.egarded a. the jirwJ point 
of production. This is undoubtedly wrong, for the principle of the 
advantage of round-about methods of production by no meana 
implies that the productive process might be successfully 
prolonged for an indefinite time. In order to avoid the absurd 
argument that, in such a case, all production might be infinitely 
prolonged, ,Bohm-Bawerk refers to the" first and second main 
ground", as bringing the .. economic centre of gravity" to 
a nearer date; but this is merely a last resort, not to be taken 
too seriously. What really limits the length of productive ptoceases 
-as Bohm-Bawerk himself quite clearly points out later, in book 
iii, chapter 5 L-is not this, but simply the circumstance that 
a longer period of production, even if technically more productive, 
wopld yield to entrepreneurs (whether capitalists, labourers, or 
a third party), with the available supplies of labour and capital, 

I [In I&t« editiona, bk- iv, ch. 3.1 
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a smaller yrofit than the pr~u~t~p~." ... ~~ 
This has already been shown in the fo~oing. . ' t. . 

B6hm-Bawerk', real error-his cardinal error, ~ortkie·.I 
calla it-i, that aUhis point in hie exposition he • ~ 60 

the problem of the eziltenu of interest-as distinct from' • ~c,tur.l 
rate-without referring to the market for capital and bo:tr. 
This error had already been pointed out by Walras and is, in ed; 
the only one of major importance which can be attributed 
B6hm-Bawerk.' 

In a subsequent part of hie work, Bohm-Bawerk himse 
completely rectified this error. It may therefore justly be said 
that the work contains, albeit in a somewhat imperfect form, 
the real and definitive theory of capital, whereas Walras and his 
Buccessors (Pareto, Barone, and others) still continued to hold 
a theory of interest which contains both formal and material 
defects and which is seriously incomplete. Walras' formula for 
interest. as may eaaily be seen (cf. the preface to the second and 
8ubsequent editions of his EUmenta d'eccmomie politique pure) 
reduces itseU, on the assumption of ,tationary conditions, simply 
to the equation F(.) = 0, in which F(.) is the amount of annual 
savings oonceived as a function of the rate of interest •. In other 
words, it expresses the truism that, in the stationary state, the 
induoement to new savings must have ceased; but it affords 
no answer to the question why a given amount of existing social 
oapital gives rise to a certain rate of interest, neither higher nor 
lower. ; The importance of the time-element in production was 
never properly appreoiated by Walras and hie school. The idea 
of a period of production or of capital-investment does not, as 
we have said, exist in the Walras-Pareto theory; in it capital 
and interest rank equally with land and rent; in other words, 
it remains a theory of production under essentially non-capita1istio 
conditions, even though the existence of durable. but apparently 
indestruotible instruments. is taken into account. In the same 
way. Barone, who. in the essays in the Giomole legl. Econcmilti 
cited above. approached the views of BOhm-Bawerk. appears. 
from a later essay in the same journal. to have reverted to the 
earlier unsatisfactory point of view.' ) 

I There is, however. no question of aa errw in Bohm·Bawerk'. theory 
of capital. but in m,. opinion oul,. of a lack of cleam_ in uposition, for 
whioh re&8OIl I do no' think it nec.euy to uamine his reply to Bortkiewics. 
to whoae critioiam aa a whole I oaanot 8ubaoribe. 

• [ct. Wiokeell'. artiole Ztlr Zi~ (BclA"....8GtHrb DritW 0nmcI) 
in DM Wi~AeoN rIM G.-tIIGrl. ~ _ B_ Jlo'ft'. iii, 
199-209 (1928). The manaaoript waa copied aad despatohecl8OOll after the 
author'. death.) 
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D. Treatment of the Problems of 1 nlerest and 

Tr.t f 'owing method of considering interest is designed 
l>rin ut the importance of the time~lement, which is the 

('.:all el of the capital concept. 

~ 
t us begin with the simplest conceivable case of the 

e "ployment of capital; this undoubtedly occurs in that 
, orm of production where the original factors, land or labour 
,(or both), are used only cmc.e, as it were in an indivisible moment 
of time, after which their fruits are spontaneously matured by 
free natural forces. A concrete example of this kind (at any rate 
approximately) is to be found in the laying down of wine for 
consumption - a copybook example rightly favoured by 
economists; or alternatively in the planting of trees on barren 
land (where no question of rent need enter during the period 
of growth) and so on. In such cases, the function of capital 
is merely to preserve, for a longer or short.er period, the services 
of the labour and land in question; or, where hired labour or 
land is used, to advanoo wages or rent for the corresponding 
period. If the total supply of labour and land is given, the 
length of time will thus be the only ooriable dimension of capital. 
If, in such a simple case, we are able to deduce the generailawl 
of capital and interest, this deduction may be regarded aa an 
essential ingredient in the explanation of all the more complex 
phenomena of actual employment of capital. 

Let us imagine a country or district which, &8 far &8 iu 
land, labour, and capital are concerned, is a closed economy 
and which by reason of the nature of the land and climatic 
conditions, produces only a single commodity-let us say 
a certain kind of wine-in exchange for which it obtains all 
other oommodities from neighbouring countries or districts. 

Let us further suppose the price of the matured wine to be 
determined in advance on the market in such a way that, within 
certain limits (not reached in practice) it i'Mf'eLUe8 continuously 
~th the age of the wine. The annnal vintage, say one million 
hectolitres, we regard as the product of land and labour only; 
and for the sake of simplicity we ignore the capital employed , 
in the viniculture itself-though in practice this is very important. 
The price of the grape juice Vo (per hI.) may thus be entirely 
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resolved into wages and rent. How it wil1 be divided between 
them (since we ignore the labour required in later atages) is 
a problem of exactly the same kind aa we have considered in 
the previous section (ii, 1) and with which we need not further 
concern ourselves. We might even aaaume, without violence 
to the general applicability of our principle, that the whole 
value of the raw product consista of wages only, by assuming 
that the use of the land is Jru. ," 

The price V, is atill an unknown quantity and must be' 
carefully distinguished from the price W, which the new wine, 
would command if it were ftOID offered for consumption. But 
we ahall aBBUDle that the latter alternative is not in question, 
as it would be too uneconomical. Rather the whole vintage 
will be atored, either by the produoeIB or by other entrepreneurs, 
for a number of years-in order that it may be BOld to greater 
advantage. How long it will be atored depends, as we shall BOOn 
Bee, exclusively upon the amount of the existing capital, which, 
on our aBBUDlption of a closed economy, can neither be increased 
by additions from outside nor diminished by export. The whole 
of the circulating capital of that society will consist of stored 
wine, though it can at any time be wholly or partially converted 
into money; we still make no definite assumption about the 
t'GllUl of this capital in terms of money, but we assume that it 
just aufficea for each year'. vintage to be stored for a particular 
period (say four years). 

In that case, cu CI rule, the f-year storage period must 
be the one which is the most profitable from the point of view 
of the individual vine growers. For if, at the current price of 
grape juice, or, in other words, at the eurrent rate of wages (or 
wages and rent combined), a 5-year storage period would be 
more profitable (would yield a higher rate of interest) it would 
be preferred by BOme or all owners of the wine; but since the 
total capital is not sufficient for that, the consequence would be 
that at subsequent harvests a amalIer amount of money would 
be available for the purchase of grape juice, 80 that the price of 
grape juice, and consequently wages and rents, would f.all. If, 
however, the price of the new wine was lower (as our arithmetical 
example below wil1 &how) it can easily be proved that CI aJwrte, 
storage period would be more profitable than the one which 
had previously yielded the best return. 
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Again, if the price of new wine (on the home market) were 
so low that a storage period of only three years was the most 
profitable from the individual point of view, then, on our 
assumption, there would now be an excess of capital, so that 
mme than the sum previously available each year from sales 
would be devoted to the purchase of new wine. The price of 
new wine would thus rise, and the storage period most profitable 
from the individual point of view would become longer. 
Equilibrium therefore requires an equal storage period for all 
-and a period of such length that the whole of the capital in 
existence finds employment in the only productive use which 
is open to it on our assumption-the storing of wine. AU this 
is true as a generaZ rule. We shall later consider a not unimportant 
exception (though it is more apparent than real). 

We now further assume that the price of the matured wine, 
which is definitely fixed in the world market, is such that, when 
sold for consumption abroad, 3-year wine commands a wholesale 
price of 90s. per hl., 4-year wine 100,., and a-year wine 110,. 

We have now all the data which are necessary to determine 
(approximately) the unknowns of the problem, which are:-

(1) The equilibrium ,ate of interest in the community. 
(2) The price of grape juice, or what comes to the same 

thing, the sum of wages plus ,ent (the division between these 
two, as we have said, being each determined by the law of 
marginal :productivity in the non-capitalistic production of 
new wine, which we have postulated). 

(3) The amount of capital in the community, reckoned in 
terms of money. 

. First of all, it is evident that the equilibrium rate of interest 
must be greater than 10 per cent, since 5-year storing would 
otherwise be at least as profitable as 4-year-if not more 80; 
for the conversion of 4-year wine, with a selling value of 100,., 
into 5-year, with a selling value of HOs., would yield interest 
at exactly 10 per cent per annum. -

In the same way, the prevailing rate must necessarily be 
less than 11 per cent (or to be exact, less than lI·H per cent), 
for it would otherwise be equally profitable, or more profitable, 
to sell out the wine after three years; for the maximum rate 
which can be obtained by leaving the wine for another year is 
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about 11 per cent on ita price at that time of 00,. (ita price 
after four years being 100 •. ). The actual rate of interest must, 
therefore, lie between these two limits-say at lot per cent; 
for a more exact determination we should have to know the 
selling value of the wine when it was between three and four and 
between four and five years old. 

The rate of interest being known, it is easy to solve the 
rest of the problem. It is clear, for example, that the price of 
the 3-year wine $'11 e,a'1l8actiom between holder. tllem.elvu (which 
we may call VI) must be such that, when capitalized for one 
year at the current rate, it equals the selling price of the 4:-year 

-wine. In other words, we obtain the following equation;-

Y, == (1'105)-1 X l00a. (per hi.). 
This price, which we may call the capital value of the 

S-year wine, is, as calculation shows, a little more than the 
90". which the wine would have fetched if sold for consumption, 
which agrees with the fact that, in those circumstances, such 
a sale would not be profitable. In the same way, the capital value 
of the 2-year wine must be (1,105,-' X l00a., and that of 
I-year wine (1'105t' X 100,., and, finally, the O-year wine 
or new wine in the home market must fetch an amount 
represented by the equation:-

Yo == (1· lOOt' X 100 == 67 •. (per hi.) 
This will therefore be the sum paid out in wages (and rent) 

for the production of 1 hi. of new wine. The total wages and 
rent per annum will consequently be 67,OOO,OOOS. 

Apart from the supply of cash to effect transactions and 
certain other requisites, the circulating capital of the community 
--as we have already said-()onsists entirely of the stored wine 
of four successive vintages. Consequently, its money value at 

,the beginning of each year of account, when the mature wine 
(has been sold, or exchanged for commodities hom abroad, and .a new vintage has just been laid down is :-

. K' = [(1, lOOt' + (1·105,-' + (1·105,-1 + (1'I05r1] 

~X 100 million shillings, or, what amounts to the same thing:

d 67 million shillings X [1 + 1·105 + (1·105)· + (1·105)1] = 
6 67 (1'105~- 1 milli' .1.",,_ _ SI~ milli .. l.;l1;ft~ 

0'105 on om.uwgs - '* on ~. 
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At the end of a year of account, shortly before the next sale, 
the whole stock of wine has become a year older. Ita value 
has thus increased to 

6 (1·105)5 - 1·105 = 3'7 milli' hillin' 
7 0 .105 ,. on 8 gs. 

The difference between these amounts, 33 million shillings, is the 
remuneration of capital for the year, arid may clearly be regarded 
either as four years' interest on the purchase price of new wine, i.e. 

67 [(1 0 105)4 - 1] = 100 - 67 = 33 million shillings, 

or as one year's interest on the whole of the capital existing 
at the beginning of the year, i.eo 

314 X 101% = 33 approximately. 

Now if, by continued saving, the capital of the community 
is increased so that it just suffices for 5-year storing, then (with 
the same reservations which we shall discuss in detail la~r) 
this storage period must necessarily be the most profitable 
from the individual point of view. In order to calculate the 
approximate rate of interest under such conditions we must also 
know the selling price of 6-year wine, which we will assume to 
be 1208. per hI. In equilibrium the rate of in~rest must then 

10 
be less than 10 per cent, but more than 110 (about 9 per cent). 

We will assume it to be exactly 91 per cent. The price of new 
wine must consequently be Vo = 110 X (1 0 095r' = 69·88 or 
708. nearly. Thus wages and rent will now amount to nearly 
70 million shillings. The remuneration of capital will thus be just 
over 40 million shillings per annum and the community's total 
capital at the beginning of each year of account:-

69.88 (1·095)5 -1 = 40·12 = 422 milli hillin 
0.095 0.095 on s gs. 

This considerable increase in capital has thus somewhat 
increased wages plus rent, whilst at the same time lowerin~ 
the rate of interest. Nevertheless, the share of capital in th( 
annual product has increased, since 40 : 70 > 33 : 67-a relatiot 
which, with a continued increase of capital, must finally bt 
reversed, so that the relative, and ultimately the absolute, shu 
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of capital in the product will be aecrf!Q8ed when capital baa 
increased sufficiently. 

The rate of interest here appears clearly in its simplest 
form a. the marginal]Yl'oductivity oJ " waiting ". By prolonging 
the period of storage (i.e. the. period of production or capital 
investment. which here coincide) by one year-from four to 
five yearl-the annual product has been increased from 100 to 
110 million shillings. or 10 per cent; if it were prolonged yet 
another year it would increase from 110 to 120 million shillings. 
or about 9 per cent. Between these two lies the real rate of 
interest for exactly five years' storage. 

r" On the other hand. we find from this reasoning that von 
Thnnen's doctrine of the determination of the rate of interest by 
the yield of the last portion of capital applied, gives, when taken 
with reference to the whole capital of the community-reckoned 
in money (or consumption goods)-too low a value. Capital was 
increased by 422 - 314 == 108 million shillings and gave rise 
to an increased annual yield of 10 million shillings. which. on 
that basis of calculation. would correspond to a rate of not quite 
91 per cent. A further increase of capital. bringing the period 
of production up to six years. would in the nature of things 
produce a still smaller increase in the relative yield; and between 
these two lies the yield of the last portion of capital when the 
period of production is exactly five years. Thus it is in any case 
less than 91 per cent. on which basis we have calculated the money 
value of capital. This relation appears to be general. and the 
difIerence may be of any magnitude whatever. 

In the example here selected it may. of course. easily happen 
that the capital of the community may become too great for 
4-year storage and yet not great enough for 5-year. In that 
case. wages (the price of new wine) will simply rise until 4-year 
and 5-year storing are equally profitable. and capital is 
distributed between them. But it might also happen that one or 
more vintages (e.g. 5- or 6-year wine). although more valuable 
than newer wine, may fetch a market price relatively so low that 
it does not pay to sell for consumption wines of these ages. 
As capital increases. the storage period will then rise in 
discontinuous jumps from four to seven years. This is the 
exception to the rule. which we have already mentioned. 

In fact, such cases are not infrequent. In the same industry 

• 
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(it happens in shoe manufacture in Sweden) there may exist 
side by side two or more methods of manufacture, perhaps 
requiring entirely difierent amounts of capital and with different 
production periods (e.g. hand-made and machine-made shocs). 
Only in proportion as capital (and with it wages) increascs will 
long-period capital investment finally supplant short-period 
investment (except possibly for certain specialitics). 

We refer the reader to the following pages for a more exact 
deduction of the above principles, as well as for a treatment 
of the more general case in which the application of labour and 
land is not (as we have here assumed) simultaneous, but made 
at difierent times. 

In an algebraical treatment it is simplest to start with 
a continuous production and sale; that is, the production of 80 

many hectolitres of grape juice per dati and the sale of an equal 
amount of matured wine every day, on the assumption that these 
two operations are separated in time by a period of t (years). 

If we again represent the price of one hectolitre of grape juice 
as Vo and the price of the mature wine, treated as a function of 
its age, as W, or W (as distinct from VI by which, as before, we 
represent the capital value in the home market of wine t yeara 
old), we shall clearly have 

W =/(t) = Vo(l + I)', 
in which, is the rate of interest; or, as it is more conv~ient 
to write it 

W= V.,eP' (1) 

in which e ( = 2·718) is the base of natural logarithms and p the 
rate of interest at a moment of time (Veni1l8UI1g8energie). The 
individual capitalist cultivator has now, with a given value of 
Vo, to maximize, or, what comes to the same thing, p. This 
requires that 

w' p=-W ~ 
# 

(2) 

where W' represents the first derivative of W with respect to 
t. This is Jevons' well-known formula for interest: .. the rate 
of increase of the produce divided by the whole produce." 

The further condition for a maximization of p can be 
written :-

I W W'I W~. WI' <0 (3) 
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where W· it the IeCOnd derivative of W with respect to t. Thia 
may alao be written:-

W' : W > W· : W', 
and it i. consequently alway. aatitfied if W increase. le88 than 
geometrically when. increase. arithmetically; thi. must alwaya 
be the cue I" lAs long "''', .moe the contrary a88umption would 
lead to abaurd consequence., though it need not, of course, hold 
for ewry value of ,. 

ny the elimination of p between (1) and (2), we obtain the 
value of , which maximize. p for the given value Y.. H, instead, 
we had a88umed the value of p to be known, then the lame 
formull8 would have given the value of , which maximize. Y .. 
i.e. the atorage period which the cultivatora themaelvea would 
adopt, if they could bonow money at the rate of interest p for 
their current expensea. 

Let III now Ulume that the capital of the community it jlllt 
.ufficient for a .torage period of , yeara-C being a88umed to be 
known. The equatioDl then give III the valuea of Y, and p. 
which correapond, when the community it in equilibrium, to 
wage. (or wage. plu rent) and the rate of interest. 

H the grape harvest come. in onoe a year and if Y, it the 
total value of thia annual harveat, W. having a corresponding 
aignificanrAl, then the money value of the aocial capital will 
clearly be :-

On the other hand, with production, atorage and we, aD going 
011 continuously, the result will be:-

f. W.-Y, K .... Y,. eP"th =- ......:.--.::: 
, p 

(f) 

If the aocial capital it exactly equal to thia there will be 
equilibrium. If it it greater or leu. the equilibrium will be 
disturbed; the value of Y, will rise Of faD and the storage period 
most advantageou from the individual ~ view will be 
altered, until a new equilibrium it reachecl .J{la that, with 
an increase in K, there must be an in~ in Y I. and in 
W, bul. laD iA.. Dr 4 ....... · of (1) ... 
appljing (2) we obtain;- . 

if': ,W.W _,=-,3 - W; 
V, . ,tyI (5) 
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and since the determinant in the last expression is assumed 
to be negative 3Vo and 3t will clearly have the same sign, while 
3Vo and 3p, as well as 3t and 3p, will have opposite signs. That 
3K and 3t must have the same signs, is inherent in the nature 
of the case, but can easily be directly proved. By liifferentiating 
(4) with the help of (5) we obtain;-

3K = pW' - p'[W - Vo(1 + pt)]31 
pi 

Since, in accordance with the above, p' is always negative and 
W = V oepl > V 0(1 + pI), the coefficient of 3t clearly > 0 so 
long as W increases with t-

In the same way we obtain:-

dW dp dVo dp· 
dK = P + K dK + dK = P + (K - V!I)dK' 

Now since dp ; dK is always negative and K is always > V!I 
(from (4) since the function under the integral sign is always. 
> 1 so long as p > 0), clearly dW: dX is always lu. than p. 
This proves that the above-men~ioned theorem of von ThUnen 
is not correct, if by "the last portion of capital" is meant an 
increase in the social capital. The divergence may in point of 
fact be of any magnitude whatever, since X - V!I, and 
also dp; dX may have any values whatever. 

If we desire to represent these conclusions graphically, 
. it is simplest to take the natur~l logarithm of the productivity 

function, y = </>(t) = loge (WI) as the ordinate of a curve whose 
abscissa is the time t. Similarly we take Wo, i.e. the fixed price 
of new ·wine on the world market (as distinct from the variable 
Yo) as a unit for measuring W" so that log Wo = O. 

The curve must then pass through the origin. 

log V. 
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If log, (Yo) i. called Yo, then for any value of t, p = y- Yo, 80 
t 

that p becomes the trigonometric tangent of the angle of inclination 
of a straight line eonnecting the point Yo on the y-axis with 
the corre8ponding point on the curve y = 4>(1) = log. (W,) 
and p will be a maximum when this line becomes a tangent to the 
curve. In acc~dance with what hal been .aid, the curve must be 
roughly parabolic-i.e. it must be ,concave to the t-axia, since 
a rise in Yo and t alway. leads to a fall in p. If, in exceptional 
casell, the curve should at lome point bend downwards, then 
this point will be bridged over by a double tangent to the curve; 
capital Will be divided between two equally profitable period8 
of investment (or production) '1 and t., different in length; while 
p and Yo remain unchanged until the community's capital 
increases to such an extent that it more than lIuffices for the 
whole of investment to be made for a period t., after which Y. 
will again begin to rise and p to fall. 

We may consider briefly the somewhat commoner case in 
which labour and land are still employed, once and for all, in 
what is practically an indivisible moment of time, but when 
they are employed at different points of time, during the period 
before the completion of the commodity; all for example it would 
happen if the grapes themselves were a spontaneous gift of nature, 
for which no appreciable wages, though some rent, need be paid, 
and the actual labour is employed in the making of the wine at' 
a later time not definitely predetermined. In an individual firm, the 
value W of the finished product available during a given unit of 
time (say one year) would clearly be a function of the quantities 
of labour and land employed (a and b) and also of the periods Ilf 
time (' and T) for which each waa invested -in production :-

W = I(a. b. I. T). 

Out of this value W must be paid wagea. rent, and accumulated 
interest. If I represents wagea and r rent we thus obtain :-

W =/(a. b. I. T) = a.z.", + b.r.d" (1) 

where, and p have the same significance as before. If p is to 
be maximized, we can differentiate partially (1) keeping p 
constant. By partial differentiation of (1) we then obtain:-

I. = lePI (2) 
I. = reP" (3) 
I. = palei' (4) 
IT = pbreP" (5) 
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From these five equations the unknowns ca, b, t, T, and p can 
generally be determined. From (2) and (3) we readily obtain :-

caf,. + bf. = f( ) = w. 
This equation, however, is an identity so long as W = J( ) 

is a homogeneons and linear function in ca and b and is thus of the 

form b. F(i' t'T); in other words, if large and small-scale production 

(at any rate after a productive capacity, which is not too great, 
has been reached) are equally profitable.1 In that case the number 
of independent equations is reduced to four, but we can still 
determine t, T, and p as well as the ratios between ca and b lIince 
(1), when divided by b, gives:-

F(i' t, T) = i-leP' + reP_ 
If the whole production of the community is of one and 

the same kind we may, on the above aBBumption, simply repla.ce 
ca and b by the total annual services of labour and land (A and 
B). These, however, are to be regarded as given and constant; 
but the above five equations (1) •.. (5) can, after this 
substitution, serve for the determination of I and r (as well as 
t, T, and pl. Since, however, only four of them are independent, 
a further equation is required, which may be obtained either by 
supposing tor T (or some particular relation between them) to be 
given, or else by some supposition as to the money value of the 
social capital, which in this ease will be equal to the sum ol 
t years' wages and T years' rent pIns interest accruing at the 
rate of p (or _). 

From (4) and (5) we clearly obtain, by addition, 

f,+f-r 
P=7(f' 

which corresponds with the above-mentioned formula of Jevona 
and, on special aBBUIDptions, coincides with it.1 

In the same way it is easy to see the significance of equatiolll 
(2) and (3). The partial derivatives with respect to ca and b (or 
A and B) no longer correspond (as in the ease of non~pitalistic 
production) to the actual wages and rent paid, but rather to 
the amount which labourers and landowners would receive, if 

I (Wickeen's notes indicate an intention to re-1\"rite this put'age.] 

• It does 80 if W = I( ) is a function of • ~ T only (as well all of II and 

b) and if. and -r shonld happen to be equal. 
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they could wait until their product was finished; which must 
otherwise be discounted at the rate p for the period' or T. 

At this point we callIlot enter into a detailed discuasion of 
these formullB. We have already remarked that an increase in 
ca pital need not in this case necessarily lead to an increase in 
bolh wages and rent; one may aometimes remain stationary, 
or even decline, whilst the other correspondingly increases when 
capital is increased, and fJice verBIJ. On the other hand, it appears 
inconoeivable II pnort that an inorease of oapital oould, ceteriI 
paribuB, coincide with a decrease of both wages and rent-though 
the question should perhaps be further investigated. 

We must now try to solve the problem of production and 
distribution in the general case, where the original factors are 
employed not merely at one or more discreet points of time, but 
are distributed over the whole period of production. This 
distribution-which varies within very wide limits-is only 
partly determined by the technique of the different industries
~nd is actually modified in the etlort to maximize profit. 

It is evident that the solution would be impossible, even 
from a purely mathematical point of view, if it necessitated 
a precise treatment of the production and distribution of the 
community as a whole. But the only questions of practical 
importance which econotxiists have to answer relate rather to 
the recurrent, relatively small, changu in a scheme of production, • 
the elements of which are known from experience; and of 
foreseeing the probable etlects of such changes on production and 
distribution, within the community. (Even the revolution which 
would follow the introduction of the socialist state would 
probably only be relevant to the question of the ownership 
of the means of production. with which we are not concerned 
here i it might atlect the technico-economio side of production 
and distribution to a much smaller degree.) 1 

Even with this reservation. the problem must probably 
be regarded as incapable of solution at present-chielly owing. 
to the lack of reliable industrial statistics. On the other hand, 
the mathematical aspect should not present any insurmountable 
difficulties once the principle is established. 

The problem is considerably simplified if the period of 
production, or the rate of interest, or both, are 80 small that we 

, [A penoU m.rk against the last Un. indicatee that W. obllemtioa 
18 mad. with rNerYlltiona.) 
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can use simple interest without risk of serious error (as Bohm
Bawerk does in his illustrations). In such circumstances the 
average investment-period of both labour- and land-capital will 
be independent of the rate of interest and will simply be equal 
to the (weighted) arithmetic mean of the individual periods 
of investment. We may then regard the productivity function 
J( ) as merely a function of these two average investment
periods t and.,. (as well as of a and b or A and B) and everything 
can be reduced to the simple formula on p. 181. in which the 
exponentiaZ Junctions on the right-hand side of the equation are 
replaced by the expreBSions 1 + i. t and 1 + i . .,.. 

This is not without practical importance. since in a more or les8 
stationary society-as we shall proceed to show-one can 
completely ignore the longer periods of investment; for capital
goods already in existence (such as houses. railways. etc.) will 
stand in a similar relation to circulating capital and labour 
as land itself. The investment period of circulating capital. 
therefore. is reduced to a few years. and it will thus be sufficient 
to employ simple interest in its capitalization. The line of 
demarcation between fixed and circulating capital must. of 
course, be drawn more or less arbitrarily, but in such questions 
we can never achieve more than approximately valid conclusions. 

It should perhaps be pointed out here that the assumption 
that the average period of investment is independent of the rate 
of interest (i.e. of simple interest) only applies. strictly speaking. 
where several different capital investments relate to one and the 
same future act of consumption. (as in Bohm-Bawerk's example). 
In the opposite case. where one (or more) factors of production 
are invested in a single capital-good or durable consumption-good. 
it may easily be seen that the average investment-period will 
be dependent on the rate of interest, even with simple 
interest. 

On the whole, the theory of the coincidence of the rate of 
i interest and the "marginal productivity of waiting" is only 

applicable as an exact mathematical formula on certain abstract 
assumptions. This is quite natural, for waiting on the part of 
society as a whole-and frequently also on the part of the 
individual-is not a simple quantity, but is, as we have just 
pointed out, a complex; "average waiting" as a rule exists 
only as a mathematical concept, without direct physical or 
psychic significance. But it should, nevertheleBS, be retained 
as a concise general principle, reflecting the essence of productive 
capitaL 
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E. Cont,of)mie, Concerning tke Theory of Capital. 

Before proceeding, we may turn to consider, in the light of 
the theory we hav~ now developed, some of the controversies 
concerning capital which have for a long time past engaged, and 
are still engaging, the attention of economists. If we succeed 
in throwing new and clearer light on these questions, this will 
be the best proof that the new theory really makes some scientific 
progress. In this case-as in so many others-a closer examination 
will show that the difficulty is, to a large extent, purely formal, 
and is due only to an imperfect formulation of the point at issue. 

(1) This is probably true of most questions concerning the 
content of the capital concept itseU, and especially of the 
question whether or not land should be included under the 
designation of capital. There is no doubt that we can give to 
the word capital a meaning wide enough to include land also. 
Here, as in practically all economic definitions, we are concerned 
with a more or less conscious extension of a concept whose 
meaning. was originally more restricted. Such an extension 
can be taken as far as we like in view of the question in hand 
-nothing in principle need be excluded. If we contrast capital 
(as being equivalent to material means of production) with labour, 
then of course it also includes land. One might, though the 
practice is unusual, go further and, with Walras and Pareto, ) 
consider man himseU (human skill and ability) as capital. The I '" 
latter concept will then be equivalent to the 800'CU of productive 
power in general, or, from another point of view, to the concept 
of a lOOrce of income, of any kind, in contrast with income itself. 
There is nothing to prevent us from speaking of .. capital in the . 
wider sense "as well as of .. capital in the narrower sense", 
so long as no misconception arises. We believe, however, that 
we have already given good reasons for the tripartite division 
of the factors of production into land, labour, and capital, which 
is commonest among economists. The almost complete analogy 
between land and labour, from an economic point of view
which has so long been overlooked by economic science-appears 
very clearly from the modem theory of marginal productivity; 
in contrast with these two original, current, present or direct 
productive forces, capital appears as a combination of accumulated 
labour and land. 
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It is admittedly difficult to determine where the line is to 
be drawn between capital and non-capital, indirect and direct 
productive forces. The human labour employed on land, and the 
resources of the land accumulated from earlier ages and employed 
for the same purpose (e.g. the work of beasts of burden in 
improving the land j manure; timber for roads; agricultural 
and other buildings, etc.) are undoubtedly to be regarded a8 
capital, when the measures and expenditures in question are 
taken in order to yield interest at a future date-aa in the case 
of all other capital. Such improvements to the land often leave 
a permanent residual benefit. This happens, for example, in the 
case of major blasting operations to secure water in mountain 
regions, the building of roads, protective afforestation, etc. 
These new qualities which, once acquired, the land retains for 
all posterity, cannot of course be distinguished either physically 
or economically from the original powers of the soil; in the 
future they are to be regarded not as capital, but as land. Very 
much the same applies, moreover, to human skill: a manufacturer 
who enlists skilled foreign labour in order to introduce a new 
industry into the country makes a capital investment which 
may perhaps repay him to the full in a few years. But the 
skill in this industry, which perpetuates itself within the country, 
will be a future asset for labour and not for capital. 

It may be further pointed out that nearly all long-term 
capital investments, nearly all so-called fixed capital (houses, 
buildings, durable machinery, etc.) are, economically speaking, 
on the border line between capital in the strict sense and land. 
We have already said that the operation of the laws of capital 
depends upon the assumption of a constant adjustment of 
concrete capital goods in an endless repetition _ of the same 
process of investment and production. But this is only of practical 
importance in capital investments of relatively short duration. 

If, therefore, our analysis is only applicable within a fairly 
short period, then, strictly speaking, only short period capital
goods (in other words, circulating capital) can be regarded as 
capital proper. The volume of fixed capital, on the other hand, 
can, in the long run, be i'TlC1'easeil by the conversion of circulating 
into fixed -capital-in so far as this is generally profitable-but 
it cannot be appreciably diminished-the reverse operation 
being usually impossible. Hence it is, in most respects, on the 
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lame level a8 the unchanging original productive factors, labour 
and land. This circumstance is 8ometime8 in evidence during 
booms, when large quantitie8 of circulating capital are converted 
into fixed capital; and it is not poasible to replace the former 
quickly enough. In the 8ubsequent depression the conditions 
are usually reversed: there is plenty of circulating capital, 
but it is no longer profitable to convert it into fixed capital. 

(2) Similarly, the question of the inclusion of ~eces~itiea 
of life for the labourers within productive capital ia-at-ieast in 
part-of merely formal importance. They have long been 
considered as a part of circulating capital; while Jevona 
considered that, fundamentally, all capital~pecially in its 
original free form-consisted of the means of subsistence. In 
apparent opposition stands Bohm-Bawerk, who would entirely 
exclude such commodities from productive or social capital; for, 
in hie view, the latter consists rather of the sum of the 
intermediate product, appearing in the course of production and 
right up to the final stages-whereas the labourers' means of 
subsistence are finished products and direct objects of" 
consumption. It might be thought that this almost direct 
contradiction indicated a deep-seated diflerence in the capital 
concepts of the two writer8. Yet they are fundamentally in 
agreement and both may be described as thorough-going 
representatives of the modem theory of capital. The whole, 
oontroversy is, in reality, merely formal; if we regard the 
selling process as a stage in production, the finished products. 
may also be regarded as intermediate products, in the technical 
sense, until they pass into the hands of the consumer. Since, 
in our day, almost alllabour-at any rate in industry-is hired 
labour, the means of subsistence, in proportion as they are 
consumed by the labourers (in other words real wages) may be 
regarded as the price of the labour which the capitalist acquires 
in their stead, and which he adds to hie stock of capital-goods, 
in the form of saved-up labour of one kind or another. The cases \ 
in which the labourers themselves are entrepreneurs may be. 
regarded in a similar way-the labourer's wages being considered 
as a quantity of goods equal to that which he would obtain 
in the market if he hired out hie labour. U we look at the 
problem in this way, there is no real diflerence between the views 
of Jevons and Bohm-Bawerk. 
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The fact that Jevons' definition of capital is too Mrrow, 
since he proposes to reduce it merely to labour and its means 
of subsistence, is quite another matter. In 80 doing, he takes 
account of only one part-though usually the larger part-of 
capital j whereas in reality another part, and certainly a very 
important part, consists not of saved-up labour but of saved-up 
land-not of wages advanced but of rent advanced. But this 
part-which cannot be physically separated from the other
permits, as we have seen, of exactly the same treatment. 

Hence, when Bohm-Bawerk observes, in support of his case, 
that if labour's means of subsistence are reckoned as capital 
the consumption-goods of landowners and capitalists must also 
be so reckoned, the first part of this observation (concerning 
landowners) is undoubtedly true. The capitalists' means of 
subsistence evidently constitute a part, not of capital, but of 
the interest on capital. Nor are they advanced-for who could 
advance to the capitalist 1 On the contrary, they are obtained 
subsequently, when the production of comnl.odities, with the help 
of capital, is concluded.l 

(3) Of more real substance is the dispute, which still 
\ continues, whether capital is really the source of wages or whether 
i the source is not rather to be found in the annual produd
I in the results of production. The former is the classical view, 
. to which Bohm-Bawerk subscribes, and, in reality, also Jevons 
-although he appears to be in opposition to it. The latter 
view has been zealously advocated by Socialist writers-also 
by the American, F. A. Walker and, even more pointedly, by 
his fellow-countryman, Henry George. Among noted European 
economists, Charles Gide tends more or less to this point of view. 
Those who hold it point to the obvious fact that finished products 
are consumed by the workers, and by everybody else, in 
proportion to their production, and that there exists beforehand 
no fixed and insuperable barrier between those which are 
consumed by the labourers (and therefore should, in accordance 

1 When, in the third edition of his PoaililJll TMorie flu Kapil4U, p. 632. 
Bohm-Bawerk asserts, and even expressly emphasizes the fad that the 
capitalist also obtains his income in advance. I cannot understand his reasoning. 
If this happened, it would indicate. in my opinion, that the capit&lista con
Burned part of their capital-which BOhm-Bawerk certainly cannot have 
m~ant. His further simile of induction ourrents is much too vague to II1lPpon 
his argument in any way. 
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with the clasaical theory, be regarded aa capital) and those 
which are consumed by the other classes of society. 

The foregoing observatiollB concerning this keenly-eontested 
dispute should show that the truth is not to be found entirely 
on either side, though it is nearer to the clasaical view. In so far, 
as the product of labour is consumed directly, no capital is ~ 
required for the payment of labour-and this is largely true 
of labour even in the most capitalistio societies, especially of all . 
personal services and of labour engaged in the final phase of 
actual production~.g. of the baker, and still more of the 
shopkeeper who sells his bread. Wages may be said to arise 
here by a simple, though indirect, exchange of the commodities 
consumed by the worker for the product of his work, which 
is more or less simultaneously COllBumed by the employer or his 
customers. Indirectly, it is true, these labourers benefit by the 
existence of capital, for when the marginal productivity of labour 
is raised, aa happellB almost invariably with the advent of 
capital, this applies, owing to the operation of competition, 
to all work performed-nen to that for which wages need not 
be advanced by capital for any appreciable period of time. 
There is, however, no dit;sion of the product between labourer 
and capitalist-i.e. the owner of the circulating capital from 
which wages are paid-but the labourer enjoys his product 
undiminished. Or, if it be prefened, he has to share it only 
with the l~downer and the owner of fixed capital. (The baking 
of bread requires, inter alia, an oven; the sale of bread, 
a specially equipped shop, and so on.) It is, of course, not always 
so easy to determine the value of a piece of work which is the 
last of a long series in production; we must have recourse to 
the same criterion which has guided us throughout, namely 
marginal productivity. By the exercise of greater care in the 
baking of bread-for example, by the employment of one more 
labourer in the bakery in question-the daily selling value of 
the product may, edeN paribw, be increased by, let us say, 
five shillings. .Alter making deductiollB for increased wear and 
tear of implements and machinery, cost of increased space, etc., 
this will constitute the marginal productivity of the labour 
concerned and will determine, in equilibrium, the wages of this 
labour-and of all labour of a aimilar kind. 

In most phases of production, however, there is a longer 
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or shorter interval between the employment of labour and the 
final production of an article for sale. Since the labourer does 

~ not usually wait for his wages for the whole of this period, 
but more usually obtains them soon after he has performed his 
work, it must be evident that he does not obtain them from tAe 

I product of his labour, either directly or by the exchange of the 
product for other producb. Strictly speaking, moreover, the 
time must be reckoned from the performance of the labour to 
the moment when a finished product, ready for consumption, 
is brought into being. If, for example, a labourer is employed 
in the manufacture of a harvesting machine, the product of his 
labour is not really finished when the machine is ready for sale, 
but only when the crop harvested with the help of the machine 
has been sold and converted into bread. And it should also be 
remembered that the same machine will be used for several 
harvestB and consequently for several years' baking. Some other 
person or persons must thus advance the wagea-and this, as 
the above example shows, for a much longer time than is generally 
supposed. It should also be observed that the advancing may, 
in the interval, be transferred from one capitalist to another, 
as when the harvesting machine leaves the posseasion of the 
manufacturer and passes into the hands of the agricultural 
capitalist. That wages (real wages) are paid in products more or 
less simultaneQUSly produced signifies nothing from an economic 
point of view. The modem labourer has, as a rule, nothing to 
do with manufacturing these producb; they are the final result 
of a series of processes whose various phases of labour have, 
as a rule, been paid for. The fruitB of these productive proceasea 
belong-with a right which may be disputed by other labourers, 
but not specially by the labourer at present engaged-to the 
capitalist entrepreneur, and may be employed as he chooses, 
either for fIetD production-in which case he maintains, or even 
increases, his capital~r for Ais own consumption. If this 
consumption, either of his own producb or of producb obtained 
in exchange, is direct, then, of course, the labourers (i.e. those 
seeking work in the market this year) will be deprived in 
a corresponding degree of an opportunity for consumption. 
If it is indired-by exchange for a ne1!, directly consumable 
service of labour, e.g. personal services-the labourer will, it is 
true, still receive his wages, and it may accordingly appear 
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indifferent to him whether capital is accumulated and maintained 
or not-provided that there are sufficient products in the market 
to pay his wages. But this is a great mistake and to act upon 
it would be fatal. F9r if capital is not maintained by renewal, 
then, &8 it is consumed, the longer proce88es, which are 
characteristio of the present technique of production, must be 
curtailed or interrupted one by one i thus the whole of production, 
including the marginal productivity of labour and wages, would 
return to the small dimensions of primitive times. Or, more 
correctly, the working population-which could not possibly 
support itself in its present numbers, if we returned to primitive 
conditions-would, for the greater part, starve to death. 

We do not wish to deny that consumers as such can, to some 
extent, influence rates of wages by a suitable selection of articles 
of consumption. This appears from what has already been said, 
as well as from what follows. But their power in this direction 
is certainly more strictly limited than is commonly supposed. 
Broadly speaking, even if not in detail, we must recognize the 
truth of Mill's well-known principle that demand for commodities 
is not the aame as demand for labour-unless it results in the 
acoumulation of new capital. 

In conclusion, it may be observed that what has been said 
concerning the relation of labour to capital applies in exactly 
ilie same way to land. Rent also is advanced by the capitalist 
(who may often be the landowner himself) in so far as the final 
product-the product ready for consumption-is brought into 
being at a later date than that of the use of the land-as isl 
usually the case. This is evident from what has been said, 
but it is almost always overlooked in economio reasoning-' 
an error which has contributed in no small degree to a lack~ 
of clearne88 as to the place of the factors, especially that of 
capital, in production. 

Suoh an oversight may easily lead to paradoxical results
as in the following example, which, for the sake of simplicity. 
has been based upon Ricardo's theory of rent and capital.1 

I The reeult will. however, be the l&IDe if we UBIIJDe with BohJD·Bawerk 
that Fuction t&lr.ee eeveral years and is contiDuoualy progressive. If we 
COU08lve thia produotion as divided into annual parte, lltepwiae. it will easily 
be Been that oapital need onI.y amount to • half of the total IUID paid out in 
wagee during the whole period of production. 
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A capital of 1,000,0008. gives employment in one-year 
production to 1,000 labourers on land for which no rent need yet 
be paid. Wages would thus be 1,0008., and if the returns per 
labourer are 1,1008. there remains interest for the capitalists 
at a rate of 10 per cent per annum. Assume now, however, that 
the number of labourers is increased-capital remaining unchanged 
-to 1,111 men. Wages consequently fall to about 9008.
whereupon one-tenth of the old capital employed on the land 
becomes superfluous and must seek investment on new land. 
But there only remains (we assume) .. worse land", from which 
the yield per labourer is only 9008. We should then obtain 
the remarkable result that interest, despite reduced wages, 
would JalZ to zero, not only on the worse land, but all along the 
line, in consequence of the competition of capitalists. The whole 
of the gain would accrue to the owners of the better land, which 
would now receive the difference in the yield between the better 
and the worse land 2008. per labourer, or 200,0008. in all. 

If, however, we consider that rent is also advanced from 
capital, the result will be quite different .. Wages and rent tcgethe1-
will then correspond to the existing capital, or 1,000,0008., 
and since the value of the whole return is 1,100,000 + (111 X 900), 
or 1,200,OOOs., interest will really have risen to nearly 20 per 
cent. Rent will continue, in this case also, to be the difference 
between the returns from the better and the worse land, but 
discounted by one year's interest (i.e. 200 -:- 1·2 = 167) for the 
area employing one man; wages, however, will fall to about 
750s. Of course, this example is too simple to have any 
counterpart in reality and is only intended to emphasize the 
principle set forth above. 

On the other hand, Bohm-Bawerk is probably mistaken in 
the assertion which he makes in the third edition 1 in reply to an 
objection of mine, that the advance of rent from capital tends 
to raise interest-in the sense that interest would be lower if 
land were obtained gratis. The exact opposite would happen. 
Both rent and wageS-<lr their equivalents in land and labol1t.. 
-constitute a part of the productive capital on which interest 
is paid from the surplus yielded by production. If it were at all 
conceivable that all land were free, then all capital would be paid 
out in wages and they would thus rise. If in the process there 
were no change in the period of production, the surplus product, 
and consequently the rate of interest, would be exactly the same 
as before. In reality, however, a lengthening of the period of 

1 See P08it,ve TAt.orie du KapilaLt, p. 830, note 2. 
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production would prove economically profitable, and .uch a 
lengthening would, according to Bohm-Bawerk'. own argument, 
lead to a larger .urplus product and a Aighn rate of interest. 
If, on the other hand, the landowners did not receive their rent 
in advance, but only when production wa. completed, the rate 
of interest would certainly fall, but .ooh a change in the rent 
demanded would be equivalent to new capital accumulation 
by the landowner., concerning which we refer the reader to 
the conclusion of the next aection, IV, and especially to 
p. 213 d 'eg. 

(4) Our present analysis may also serve to guide us to 
a true view of the famous wage1u:lul thwry-once so highly 
esteemed, later denied even by its former advocates, then 
interred but not yet quite defunct. We have already indicated 
that we cannot, strictly speaking, refer to a fund for wagu 
alone, but only to a wage-and-fOtnl fund. Capital in its free 
form is employed to advance both wages and rent; how much 
falls to wages and how much to rent depends upon the 
circumstances which determine the present marginal productivities 
of labour and land-which, in equilibrium, correspond to wages 
and rent and therefore absorb without any residue, the capital ' 
which is for the moment/rile-i.e. the wage-fund. But does such 
a fund really exist t That it does not exist in reality, as a fixed 
and unchanging quantity, follows from the fact that capital 
in all its parts may either increase or decrease, to a larger or 
smaller degree. at any given moment. This. however. has not 
escaped the defenders of the wage-fund theory. If we imagine 
a society under more or lesa stationary conditions. in which 
a given capital in the possession of the propertied classes is 
employed year after year without appreciable increase or 

, decrease, then each year about an equal part of that capital 
will be set free. That part (together with the consumable direct 
products of labour and land) constitutes the whole production 
of finished commodities and services of the year. When the 
capitalist class has taken the surplus, corresponding to interest 
on its capital, it must, in order to maintain its capital, re
invest the remainder-which it does by hiring labour and 
land for new production. This part, therefore, is what might' 
be called the annual wage-fund (more correctly. wa~-and
rent fund). 
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But there can be no doubt that little is gained in the 
explanation of economic phenomena by the introduction of this 
term; and the simple process by which it was attempted to 
determine wages (dividing the wage-fund by the number of 
workers) was certainly too elementary. In the first place, as 
we have said, the proportion in which the common fund is 
divided into remunerations for the services of labour and land 
is by no means given and determined a priori j and, moreover, 
with a change in the amount of capital, the wage-fund may 
undergo considerable changes, in so far as the average period of 
turnover of capital is lengthened or shortened. As we have 
already shown, there would inevitably be a shortening if by 
reason of a diminished supply of labour (due perhaps to 
emigration on a large scale) wages rose, other things remaining 
the same. In other words, 8 reduction in the divisor would 
itself bring about a reduction in the dividend, though not quite 
in the same proportion. But, on the other hand, 8 reduction 
in the number of labourers would increase the distributive 
share of labour, not only at the expense of the capitalists, but 
also-perhaps to a greater extent-at the expense of the 
landowners. Hence the advice which the advocates of the 
wage-fund theory gave to the labourers, namely to limit the 
supply of labour in the market in their own interests, was in 
itself, good advice, even though based upon inadequate 
reasoning. 

It would also be possible to regard aU capital, as Bohm
Bawerk does, as wage-fund. But this amounts to the same 
thing; for in any case it is only the part annually set free which 
can purchase labour (or land). 

The real error in the classical wage-fund theory was, as 
Bohm-Bawerk pointed out, that it frequently identified the 
wage-fund with capital as a whole, although it conceived the 
wage-fund to be invested for only one year. A very striking 
example of this is Senior's "last hour If, immortalized by Karl 
Marx.1 Senior thought he could prove that a shortening of 
working hours per day by about one-eleventh would reduce the 
profits of capital from 10 per cent to nothing. He based this 
conclusion on the absurd assumption that all capital, including 
that invested in factories and machinery, has a one-year turnover, 

I Da. Kapilal, i. Third edition, p. 206 et seq. 
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which did not prevent him from calculating, in additiun, annual 
depreciation for wear and tear on buildings and machinery. 
If we calculate COfTectly, with the figures advanced by Senior, 
we shan obtain for fixed capital a period of turnover of about 
8 years (sixteen depreciation anowances) and, for capital as a 
whole,7 years. Oeten, paribu" a reduction in the hoUrI of labour 
would certainly reduce the profits of capital, but only from 10 to 
about 8 per cent, and with somewhat greater intensity of work 
not even by 80 much as this. 

It is curious that Marx himseU does not seem to have observed 
the yawning gap in Senior's argument, to which he devotes 
a prolix refutation. Or perhaps he hesitated to point out an 
omission the revelation of which would inevitably have exposed 
the weakness of his own II exploitation theory ". 

Another criticism which has been made against the wage-fund 
theory is that it is correct only on the assumption that the 
labourers take their wages in kind at the same time as they render 
their services. If, on the other hand, they wish to take their 
wages partly or wholly .. in capital"-in other words, to wait 
for their wages until their own product is ready for market
then wages may, within the limits of what is produced, rise to 
any height whatever and be independent of the size of the 
wage-fund or capital. This is of course quite correct, but it is 
scarcely a proper objection to the wage-fund theory, except in 
its most rigid form; for, by such Il procedure, the workers would 
themselves become capitalists and would build up capital, 80 

that the fruits of their labour which were not exchanged for 
products, i.e. for a part of the existing capital, would constitute 
a real addition to it. 

This method of paying wages is the eBSence of the profit
sharing system, and if it has occasionally had beneficial results 
this may perhaps be most simply explained by the fact that the 
system stimulates the workers to accumulate capita!, whose future 
fruits are usually sweet. even if its roots in the present are 
bitter • 

• Later on. we shall WsCUBB the accumulation of capital
which is an important element in the theory of capital. But we 
will first return to the theory of e:rcAange and see how this 
appears when it is linked up as it ought to be with the theory 
of production outlined above. 
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3. The Interdependence of Production and ErcAange. The Thwry 
of Exchange Value in its Final Form 

Hitherto we have been reasoning on the assumption that 
production is carried on nt given prices for all products. We must 
now drop this assumption and approach the real world-in which 
production and exchange mutually aHect each other. Whilst 
we thus obtain a more complete theory of distribution, modified 
in some respects from that set out above, we shall also have an 
opportunity of resuming and completing our discussion of the 
theory of exchange value, which we were compelled to interrupt 
at the point at which its dependence upon, and connection with, 
the theory of production and distribution became clenr . We 
shall, however, restrict our observations to the problem of tho 
production and exchange of only two articles; the argument 
is much facilitated by such a simplification and there is no 
theoretical difficulty in subsequently extending it to all the 
infinitely varied products which are actually exchanged. In Bpite 
of this simplification, however, the problem resolves itself into 
two essentially difterent questions, which are best surveyed and 
treated separately. On the one hand, we may assume that the 
two articles exchanged are produced in difterent countries or 
districts, between which there is fW trarufer of labour or capiUU, 
so that all the resources available in each community are engaged 
in the production of one article. On the other hand, we may 
assume thnt the production of both articles takes place in a closed 
economy in such a way that land, labour, and capital can be 
transferred from one industry to the other. The former case is 
typical of what is usually called in economics the theory of 
international trade and international values; the latter of the 
theory of intenJ(JZ exchange under free competition. It is 
unnecessary to add that neither of these abstract assumptions 
corresponds to the phenomena of the real world. Perfect 
mobility of labour and capital within one country is just as 
improbable as is the complete absence of such mobility between 
countries. 

Let us first assume that each country, owing to natural 
conditions, is compelled to produce one commodity only. It is 
then clear that under free competition every producer will 
endeavour with the availa.ble means to obtain the maximum 
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net profit, which, in equilibrium, must cause the whole production 
of the country to reach ita maximum. It is true that we have 
only proved this on the &8Bumption of production without 
capital, but it will easily be Been that ita essence remains 
unchanged,like the objection of Ricardo, which it waa our purpose 
to rerute, even if the argument is applied to capitalistic 
production.s What has been said will by no means apply if 
production and exchange are effected co-operatively, or if the 
producers are otherwise associated in trusts or cartels j the 
country would then have to be regarded more or less 88 

a monopolist with respect to the commodity in the production 
of which it has greater natural advantages than other countries. 
Production would therefore be carried on with reference to the 
most advantageous monopoly pri~ ; a contraction of production 
might be to the advantage of the country even if all the available 
factors of production were not employed. If each of the two 
countries monopolizes the production of one commodity, 
then pricing is theoretically indeterminate; we have in fact 
reverted to isolated exchange, with the further complication 
that not even the quantities available are given beforehand, 
since they are the objecta of production. If there is free 
competition. then, in accordance with the law of production 
and exchange, each country will produce 88 much 88 possible 
of ita own commodity and exchange will be effected at the price 
which will normally equate supply and demand. It might well 
be that a restriction of the production of one commodity would, 
if simultaneously undertaken by all, be to the advantage of all 
producers of this commodity I; but restriction by an individual 
producer must, eden. parilnu. do him harm, since his supply 
does not appreciably affect prices. This would also be the case 
if the country manufactured several commodities. whose relative 
exchange values must be taken as given for the individual 
producers. 

We have, therefore, simply to combine the foregoing laws 
of ptoduction for a single commodity (or for several commodities 
whose relative prices are given) and the laws of market value 
of a given stock of goods. The former determines the quantity 

. of goods which accrues to each individual in each country in the 
I [A mark against thia ~ in the author'. copy of the aeoond editicm 

indiCA_ tha.\ he wiebed to -' it.] 
• H01III of labour may be in1Iuenoed bJ the pGIIIibility of exchange. 
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form. of wages, rent, or interest; the latter then determines 
the quantities of goods which will be mutually exchanged, and 
the relation between them-which constitutes international 
exchange value. The theory of international trade-or, more 
correctly, the abstraction so called-is therefore much simpler 
in principle than the problem of exchange in the internal market, 
in which the free transfer of the factors of production from 
one commodity to another must be presupposed. That the 
earlier economists thought otherwise was due to their erroneous 
idea that costs of production, which were assumed to regulate 
exchange value in the home market, could be determined on 
grounds independent of exchange. value itself. 

If l, r, and i represent the rate of wages, rent, and interest 
in one country, and A. B, and C the available quantities of 
labour, land, and capital, then A.z. B.,. and C.i are the total 
quantities of wages, rent, and interest in the country, expreBSed 
(like capital itseU) in terms of the one commodity produced in the 
country (or in one of them if there - are several). PerllOna) 
distribution will depend on the labour performed. or upon the 
land or capital owned by each individual. In the other country, 
the annual supply of the product of each person will be determined 
in the same way. and since the personal dispositions of all the 
individuals as regards consumption must be taken as given. we 
thus possess all the necessary determining factors for establishing 
the price and the quantities exchanged. 

A close comparison between the above theory and Mill'. 
treatment of the theory of international trade 1 is of great interest 
and affords, at the same time. a striking proof of the need for 
a more carefully-developed theory. In the first two editions of 
the Principles, as in an earlier treatise on the same subject, Mill 
set up a theory which. so far as it goes, fuJIy accords with the 
assumptions made above. The various factors of production 
cannot, on these assumptions, paB8 from one proceB8 of produc
tion to another; and consequently, says Mill, the necessary 
prerequisite for determining the relative prices of goods by their 
relative costs of production is absent and ~e must fall back on 
the more genern! law of supply and demand. If there i. 
equilibrium between supply and demand under such conditiona 
that the supply of each commodity always increaseIJ when ita 
price rises (and vice versa) then equilibrium will be stable. A relative 
increase in the price of one commodity would lead to an increased 

1 J. S. Mill. Pri~iplu. book iii, chap. xviii. 
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lupply but, on the other hand, to a decreased demand 1 for it : 
a lower price would aimilarly lead to diminiahed lupply and 
increased demand, so that, in both cases, price. would tend to 
revert to the original level. 80 far so good. But in this connection, 
Mill cOllBidered the case in which an increase in the relative price 
of one commodity (A), and consequently a decrease in the relative 
price of the other commodity (B), does indeed lead holdem of 
(A) to increase their demand for (B), but at the same time it 
causes them to decrea.e their otIers of (A) because their need 
for (B) now rapidly approaches satiation: thus equilibrium 
between marginal utilities is achieved before the otIem of (A) 
have reached the lame level as before. One of his criticl, 
w. Thornton (who by his later criticism induced Mill to abandon, 
lomewhat too hastily, hil wage-fund theory), pointed out that, 
under such circumstances, equilibrium between supply and 
demand would, even when other things were equal, be poSBible 
at more tliall 0118 price. If, at fir", 17 unitl of (B) exchange for 
10 units of (A), but the price of (B) happellB to fall, so that 18 units 
of (B) must be given in exchange for 10 units of (A), then, on 
Mill's assumption, it might happen that holdem of (A) would 
reduce their -otIcrs of (A), though at the same time holders of 
(B) would certainly diminiah their demand for (A): and it is 
quite conceivable that equilibrium between demand for and supply 
of (A}-and eo ipso of (B}-wo1Jd also occur at tAu new price. 
To us there is nothing remarkable in this. The case collBidered 
by Mill is, in fact, exactly the same as the one we have considered 
above, in which the supply and demand curves interaect when 
the former begillB to fall: and we know that when this happellB 
it is quite poSBible that the curves will interaect at more than one 
point. Mill, however, without further examination, derived from 
Thornton's remark the unfortunate conclusion that equilibrium 
between supply and demand would occur under such circumstances 
at any price-which can only be so in quite exceptional casel. 
In other words, he assumed that the problem is e&'!entially 
indelermi1l4te, so that more tliall tAt above dab would be required 
to determine international exchange values. 

He therefore undertook to complete his theory in this 
direction, but without success. It has justly been remarked 
that the latter part of Mill'I chapter" On International Values", 
which he added to the third and subsequent editiollB of his 
Principle" really contaillB only a repetition, in a new form, of 

l Striotl1 BpMking. this appliea onl1 if the two commoditiea cannot 
IUbatitute eacb other ill OOJISIUIlptiOllo _ 
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what he had already said elsewhere. Beaides reciprocal demAnd. 
there is, in his opinion. another relel"ant factor-lAe ~'" 0/ 
sal.k1ying "'is demand, set free in each c.ountry by the re~rientation 
of its industry. \\hat he really adds, however ... 01l1y CI particular 
arbilrary assumptwn as to the relation between the price of 
a commodity and its supply and demand. He a.ssumea tbat the 
nlPply of each commodity is entirely i~ 0/ iu price 
and that demand is in inverse proportion to the price of tbe 
commodity; as though each eC<lnomy first satisfied ita need for 
the commodity which it manufactured itself and then diEpot-ed 
of the surplus at any price. 

Graphically represented, this would mean that the supply 
curve of each commodity would be a line para.l1el to the price 
axis and the demand curve a rectangular hyperbola. On this 
assumption, it is clear that the two curves can only intel!oect 
at one point and that the price equilibrium is stable. nut in 
that case we should find no expression for the fact that a rising 
price of either commodity might lead its OWlle1'8 to rrdu~, instud 
of increasing, their supply. In reality, Mill neglects the whole 
of this question, which was, after all, the very starting-point 
of his invmigation, and begins instead to inquire which of the 
two countries would prof·' most by a change in price canaed by 
different conditions of production (or one of the commodities. 
But in this way he finds no use (or the new determining factor 
which he wishes to introduce, and he is finally forced to the 
almost pathetic confession that .. the new element, which for 
the sake of scientific correctnel!8 we have introduced into the 
theory of international values, does not seem to make any very 
material difference in the practical re8UIt ". But, u we have 
said, he has not really introduced any new element at all; not 
only the practical results of his inquiry. but the theoretical 
results too, are entirely unchanged. 

On our a.ssumptions of free competition and immobility of 
the facto1'8 of production there are, indeed, no dett'rminAnta of 
price except equilibrium between surrly and dt'mand. This is 
sufficient for a theoretical solution of the rroblem, althongh the 
possibility of several solutions, usually only a finite number, ia not 
excludt'd. 

Somewhat more complicated, at least a~ first sight, is the 
other problem. of asoertaining the relation between production 
and exchange in the .. home market n, i.e. on the assumption 
that the avaiIa.ble factom may be freely transferred from the 
production of one commodity to that of the other. And yet 
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the main lines of the solution are simple enough even here, 
although-aa the history of the science shows-they are not 
so easy to discover. If we suppose, for a moment, that a given 
proportion of the available labour, land, and capital-i.e., in 
the last resort, given quantities of original factors of difterent 
years-is always used in the production of the one commodity 
and the remainder in the production of the other cominodity, 
then the problem of equilibrium price and the quantities 
exchanged would be exactly the same as in the preceding case. 
In other worda, for every such hypothetical distribution of 
facton of production we should have one or more possible 
solutioll.8. Now, in this case, the distribution of the facton is 
precisely one of the quantities required for the solution of the 
problem, though we find instead three new conditioll.8, or logical 
relatioll.8, which must be satisfied: namely, the requirement 
that rent and interest shall be the same in both branches of 
production, which cannot be assumed where two countries are 
concerned.' Every conceivable distribution of the factors 
gives rise, in each branch of production, to certain rates of 
interest, wages, and ren~xpressed, in the first instance, in 
terms of one of the goods produced but also expressible in terms 
of the other since there is an exchange relation between the 
commodities, which follows from the same assumption; it is 
clear, therefore, that the problem is completely determinate 
by the equation of these three quantities individually. It should 
be capable of mathematical solution JUI soon as all the other data 
(the total productivity of land, labour, and capital, their 
distribution among individuals, and personal preferences in 
cOll.8umption) are exactly known. In reality, this problem of 
equilibrium may also be solved by trial and error; so long as 
wages, rent, and interest are greater in one branch of production 
than in the other, labour, land, and capital will flow into the 
channel where they reap the higher reward and there will be 
a simultaneous adjustment of relative exchange values, 80 that 
equilibrium will finally be achieved as far as is generally possible . 

. In order to avoid any misconception, one more observation 
should be made. The fact that the form of capital may change, 

I In \h. articl ... Handel ", in &~. HfIlIIIbd (d. Z~_ 
&...A4l/.aliw4 if, P. 478), W. Lem bee been guilt,. of • .no. omiaIIiOll iD 
relatiOll to \hill point. which mak- hia arpmen& d-ptiva. 
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that labour-capital (i.e. saved-up labour) may be, to a certain 
extent, replaced by land-capital (i.e. saved-up natural resources) 
and, vice versa, that capital investments (or capital-goods) of 
shorter duration may be exchanged for those of longer duration 
-these do not introduce any element of indeterminateness 
into the problem; for, in each particular branch of production, 
they are all governed by the general economic principle which 
we have already developed in the treatment of production. 
It may well be questioned what importance we are to attach 
to the claim that, under stationary conditions, the amount of 
capital must remain constant from year to year. But here we 
must distinguish two dillerent things. In equilibrium, the capital 
employed in production has already assumed a certain technical 
dimension and composition, as well as a certain exchange value 
(expressed in terms of one of the commodities). It can now be 
asserted that, so long as capital of this magnitude and 
composition, or even of this exchange value, is maintained and 
utilized from year to year, equilibrium cannot be disturbed if, 
from the beginning, the other conditions of stability are fulfilled. 
But it would clearly be meaningless-if not altogether 
inconceivable-to maintain that the amount of capital is already 
fixed before equilibrium between production and consumption 
has been achieved. Whether expressed in terms of one or the 
other, a change in the relative exchange value of two commodities 
would give rise to a change in the value of capital, unless its 
component parts simultaneously underwent a more or lesa 
considerable change. But even if we conceive capital genetically. 
as being a certain quantity of labour and land accumulated in 
dillerent years, a change in the value of commodities would also 
alter the conditions of their production and thus necessitate 
a larger or smaller change in the composition of capital. 

This indeterminateness-which was inherent in our first 
main example,1 and even in the pure problem of production
is, of course, primarily due to the fact that capital, unlike labour 
and land, is not an original factor of production which can 
exist (even hypothetically) independently of, or antecedently to, 
production. Its origin and maintenance inevitably presuppose 
that production is taking place. But it also has another, more 
deep-seated, cause. In reality. the amount of capital is not 

'. That of International Trade. 
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determined by physical conditions, but by the equilibrium 
between psychical forces which, on the one hand, drive us to 
save and accumulate capital and, on the other, to consume 
already existing capital. In other words, the accumulation of 
capital is itself, even under stationary conditions, a necessary 
element in the problem of production and exchange. We have 
now reached a point in our exposition at which this new factor 
forces itself upon our attention. We shall, therefore, consider 
this subject in our next chapter-though thelaw8 of capital 
formation have been too little studied for a treatment of the 
subject in its entirety to be of much real use. 

We consider the total amount of a commodity produced 
as a function (homogeneous and linear) of all the quantities 
of labour and land employed (i.e. annually consumed) both curren' 
and laved up. We then obtain for one commodity 

P - f(A", AI' A • ... Bo. Bl • B • ... ) 

in which Ao and Bo indicate current services of labour and land • 
• 41 and Bl services one year old, eto. The partial derivatives 
of this function with respect to each of the quantities included 
gives us the wage (l), and the rent per unit of land (r). payable in 
this industry, expressed in units of the product. and also the 
marginal productivities of all the constituents of capital. From 
these we can deduce the rate of interest which is payable (t). 
With the relation which must exist in equilibrium between the 
yields of capital-goods of ditIerent duration and between the 
yield of land.capital and of labour-capital. we are now in a position 
to expresa all the above quantities in terms of three of them 
(e.g. Ao. Bl • and AI)' In the same way. we obtain for the other 
commodity :-

pi - I/I(AI", All' AI •... Bl", Btl' Bt •.•• ). 

from which we can determine the values of P. ,. and ,'1. for this 
industry. P and ,. being expressed in units of the second 
commodity j and can similarly express all the quantities included 
in terms of three only-AI", BI", All' 

The number of unknowns is thus reduced to six only. To 
determine them we have the following additional relations. 
In the first place. under stationary conditions. the sum total of 
the quantities of labour annually consumed-current or saved up 
-must be equal to the supply of labour annually available in the 
oountry j and the same applies to the land which is employed 
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either in its original or capitalized form. If the country has at 
its disposal A units of labour and B acres of land. we therefore 
obtain :-

Ao + Al + A. + ... + A\ + All + AI. + ... = A 
and 

Bo + Bl + B. + ... + Blo + B\ + BII + ... = B. 
By means of the other data we can also express the exchange 
value of the two commodities as a function of the above quantities 
and therefore finally in terms of our six unknowns. If we represent 
this exchange value (e.g. the price of the latter commodity, 
expressed in terms of the former) by p. and if wages and rent 
are identical in both industries, then :-

Z = p.P and, = p.rI. 

The rate of interest must also be the same in both; thus i = ,'. 
We have thus obtained five independent relations, but we 

still require a sixth. This can be obtained from our assumption 
concerning the amount of capital. The quantities AI' AI ... 
BI , B • ... , etc., are only those parts of capital which are annually 
consumed. Corresponding to them, under stationary conditions, 
there must exist other parts of the total social capital. whose 
amounts can be exactly determined. There must be one more 
element corresponding to A., two more elements corresponding 
to As, three to A" etc., and similarly as regards Bs, Ba, B,. etc. 
(cf. Fig. 12). In equilibrium, the composition of the sum total 
of capital is thus definitely fixed. All its parts can be expressed 
separately either in the first three or in the last three of our six 
unknowns. If, for example, we now wish to impose the condition 
that in equilibrium the sum total of capital shall have a certain 
exchange value, measured in terms of one of the products, we need 
only calculate the exchange values of all parts and add them. 
These exchange. values are (in accordance with the above) the 
original exchange values of the portions of capital concerned. 
plus accumulated interest. Thus, for example, the present portion 
of capital indicated by Aa has the exchange value A.J.(1 + ,) •. 
The two identical portions also represented quantitatively by 
Aa. since they represent equal quantities of saved-up labour, 
have. on the other hand, the values A • .I.(1 + ,)1 and 
Aa.l. (1 + .). respectively. The portion of capital repre
sented by Ba has the exchange value B •. P.p.(1 + .). = 
Ba,l.(1 + .)3, etc. 

If these values are summed and are put equal to a certain 
given quantity-the total exchange value of the capital employed 
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in 1M lIDO indUlIne. tDgetlu!r, expreBSed in terma of the first 
commodity, We lhall then obtain the neceasary IiztA relation, 
and the problem will at laat be completely determinate. 

If it were permissible to calculate with simple interest, the 
problem would be Bimplified in 10 far al the accumulation of 
capital through time need not be taken into consideration
though itl distribution allabour-capitalandland-capital, advanced 
wage. and advanced rent, mUlt; we ahould then only have to 
deal with the average period of investment. 

It may perhaps be asked whether, in a cue luch as this 
(in which both commodities are manufactured in the same 
country), more lAan OM relative equilibrium price is possible. 
This is quite conceivable if-as is usually the cas&-wages, 
rent, and interest enter into the manufacture of the two 
commodities in diiIerent proportions. If the prevailing equih"brium 
persists, and a higher relative price is paid for one commodity, 
then, obviously, that factor (or factors) which enters into the 
production of the commodity in relatively large amounts is 
fa voured at the expense of the others. 

As will eaaily be seen, there is no difficulty in extending 
the above reasoning to any number of commodities. Under the 
designation of commodity we may also include the factors of 
production themselves when they are directly employed by their 
owners. We can therefore abandon the simplifying assumption 
hitherto made-viz. that all factors of production on the market 
are available in given determinate quantities, which are offered 
in their totality by their owners, irrespective of the price they 
will fetch. This is very important, especially for labour, for we 
can now consider the cue in which the hours of labour are 
variable and determined by the workers themselves, on the 
basis of the equality of the indirect marginal utility of work 
and the direct marginal utility of leisure. 

Just as exchange and exchange value thus assume their 
final form by their connection with production, BO, of course, 
exchange for ita part considerably modifies the production and 
distribution of the product. Each producer-labourer, landlord, 
and capitalist-receivea a substantial increase in utility from 
the possibility of exchanging the commodities, in the production 
of which he participates, for others (production in the modem 
sense would indeed be inconceivable without this possibility, 
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for nowadays production is carried on almost solely for exchange}. 
And further, the relative distribution of the product between 
the three classes of producers becomes quite difierent, when 
there is a possibility of exchange with other districts or countries. 
A well-bown example of this is the fall in rents, to the 
advantage of the landless classes, which has occurred in pam 
of Europe, as a result of the importation of foodstuffs from extra
European countries. Another is the more doubtful, but perhaps 
equally real, case in which the workers, or the great massea of 
the population in the latter countries, have suJIered from the 
supply of cheap manufactured goods from Europe, to the 
advantage of the landowners.1 

1 See my Finanztheoretiade URlerltlA:1nlft9tft. pp. 63/1. (Jena, 1896). 



PART III 

ON THB ACCUMULATION OJ' CAPITAL 

BIBLIOGlLlPBY.-The literature on thia subject is very meagre. 
Among earlier writers there is virtually only H. von Mangoldt 
(VoZkMri8ckaft81ehre), and among recent writers, Bohm-Bawerk 
(Poaitiv, The0ri8 de8 KopitalB), who have devoted detailed 
attention to the accumulation of capital. Karl Marx, Da8 
Kopital" vol. i, section 7, Der .4.kkumulationBproceBB du KapitaZB, 
also deserves attention, despite his bias and exaggeration. 
Compare also Wagner, Gru:ndleflUng, part ii, vol. iii. In 
SchOnberg's IIondlruch the whole theory of the accumulation 
of capital is despatched in 8 single page, and in Conrad's 
HandwiWterlruch der StaatM8BenBckaften in 8 single column. 
Cassera Til. Nature and NueBaity oJ Interest contains a note
worthy attempt to carry discussion on some points further 
than had previously been done. The best material for an 
examination of the problem is probably to be found in the 
statistics of banks. and especially savings banks. as well 
8S in statistics of capital wealth, though the latter are 
unfortunately extremely sparse and rudimentary. 

So far. our discussion haa been baaed on the assumption 
that productive capital. like the two other factors, is constant. 
In reality. however. capital is not. like land-and. for shorter 
periods, labour-physically limited. It can be increased at any 
moment by saving; it can be reduced by unproductive 
consumption. Neither is the supply of capital renewed in the 
same way as the supply of labour. by the work of nature
although it is natural to accumulate capital at certain periods 
of lile (particularly middle age) and to consume it at others 
(early youth and old age). A rational theory of saving is thus 

. necessary before we can clearly understand the conditions of 
a stationary society. with a constant supply of capital; and still 
more, of course, before we can understand and foresee the gradual 
changes in the amount of social capital. 

Unfortunately. such a theory has not been worked out, and 
the phenomena which it should explain depend on a number 

207 
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of motives-partly sel£sh, partly a,!tJ:uWk, but in any case very 
complex. People save for themselves, but also for their suooessoll. 
Some people often save merely for the pleasure of saving. 
Exceptional people may save and accumulate capital simply 
because they cannot help themselveB-il.g. certain multi
millionaires whose capacity for consumption even the ingenuity 
of the luxury industries cannot stimulate. Large families 
encourage thrift, because a source of income, say a landed estate, 
which has hitherto supported the family, may now be inadequate 
for that purpose. But, at the same time, a large family frequently 
constitutes an insuperable obstacle to saving, since every available 
source of income is urgently and immediately needed. On the 
other hand, if the capital in an individual's possession is already 
so great that only a small portion of its yield is required for the 
maintenance and expenses of the family, then it will grow of 
itself-at least at present rates of interest-at such a pace that 
even great fecundity in the family cannot keep pace with it. 
The ever-growing wealth of certain multi-millionaires is therefore, 
from a social point of view, a not inconsiderable danger to society. 

Among the many influences affecting the accumulation of 
capital, the rate of interest is undoubtedly one-although' even 
its influence is uncertain and ambiguous. Theoretically, .. the 
individual should always carry his accumulation of capital (or it 
may be his consumption of capital) to the point at which the 
present and future marginal utilities of the goods SaTed is equal. 
By sacrificing one shilling this year he can, for example, count 
upon obtaining two shillings in ten or fifteen years. The question 
then becomes whether, at that time, two shil1iligs will have more 
or less subjective value for him than one ,hilling now. The 
answer to this question naturally depends on a number of 
circumstances over which he himself can exercise some influence 
-such as the savings which he is likely to make during the 
immediate period. Here the rate of interest has a two-fold 
influence; a high rate increases the yield of present saving and 
consequently its future marginal utility, i.e. the future utility 
of the last unit of capital fWW saved 1; but, on the other hand, 

1 Cassel is not quite correct when he saY8: .. A man who attaches the 
same importance to future needs &8 to present ones, i1 be expects to be able 
to provide for his needs in the future just &8 easily aa he does now, haa no 
reason for setting aside anything of his present income" (op. ell., p. 141). 
This argument actually presupposes the absence of any rate of interest.. 
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at a given rate of Baving, it makea provision for the future 
more ample and thus reduce. the marginal utility of future goods 
for that individual. The latter tendency may even outweigh 
the former, so that, for certain individuals, a low rather than 

. a high rate of interest may act as a spur to the accumulation 
of savings. 

Individual saving is therefore a very complicated 
phenomenon. But if w., consider society as a whole, and regard 
its average economio conditiona as approximately stationary, 
the progressive accumulation of capital must be regarded as 
economicalao long aa any rate of interest, however low, exists. 
For the average individual, or rather for society as a whole 
(regarded aS I an individual who never dies), the accumulation 
of capital presupposes the exchange of a lower marginal utility 
for a higher-provided that it is not too rapid and does not 
absorb too much of the present means of consumption. Under 
suoh conditions, we should therefore expect a continual 
accumulation of capital-though at a diminishing rate-and, 
at the same time, a continual fall in the rate of interest. 

In TAe Nat",. and Neoeasity oJ Interest, Cassel a~s 
oertain apparently very striking reasons why a heavy faU of 
interest rates is flOC to be expected in the future. He rightly 
points out, in the first place, that every faU in the rate of interest 
causes a number of long-term investments which were previously 
unremunerative to become profitable i and every such large-scale 
al>sorption of free capital naturaUy acts as a brake on a further 
faU in interest rates. He especially observes that a general 
demand for larg~ Aovsea, entailing extensive building operations, 
would arise if, as a result of a heavy fall in interest rates, 
expenditure on houses is practically restricted to the mere ooats 
of maintenanoe-and site rent. To this it may be objected that 
larger premises, at least in our climate, involve various otAer 
outlays, especially for fuel and light, which are often as 
considerable as the rent itself. Increased housing accommoda
tion for the poorer classes, however desirable it may be in itself, 
is therefore scarcely to be expected, unless their level of income 
can be raised. With certain reservations, however, this part of 
Cassel's reasoning is undoubtedly correct-though it evidently 
sets no lim" to the downward trend of the rate of interest, but 
only relates to the rather alow tempo at which the movement 
may be expected to occur. 
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The latter part of Cassel's argument would be of much 
greater importance here-if it could be regarded as correct. 
He considers (in agreement with the classical economists) that, 
with a certain rate of interest which is not too low, the '·ery 
desire or ability to accumulate capital practically disappears, 80 

that the rate of interest could not fall lower. 
The case which Cassel exclusively considers is that of a bUsiness 

man who in his prime has accumulated a fortune, upon the yield 
of which he lives after he has retired from business. If the rate 
of interest is sufficiently high, he can do this without in any way 
encroaching on his capital. He may therefore have the satisfaction, 
or indulge in the vanity, of leaving it undiminished, or perhapa 
even augmented, to his heirs: the interest alone is quite sufficient 
for his needs. If, on the other hand, the rate of interest should 
materially faU, say to 2 per cent or Ii per cent, then, says Cassel, 
such conduct would usually become impossible. Either the capital 
must be so great that the efiortB or good fortune of a single 
individual would seldom suffice for its accumulation; or else 
the mere yield in interest will be so small that he could no longer 
live on it without a serious change in his habits of life. He will 
therefore live on his capital, e.g. by the purchase of an annuity
Cassel shows, by detailed figures, how strong the temptation 
would be, since at so low a rate of interest he could multiply 
his annual income. And, says Cassel, he has a perfect moral right 
to do so. As a rule, he has already provided for the education 
of his children and perhaps for establishing them in life. He 
does not owe them more than that. On the contrary he may 
justly expect that they, in their turn, will act in the same way 
as he: work and accumulate a fortune during their youth and 
middle age, and consume it in their old age after they have 
provided for their children's education. 

Cassel's argument may roughly be presented in this form. 
That it is correct in some cases cannot be denied, but as a gemral 
argument it can scarcely be accepted, for it is evidently based 
on the assumption that most fortunes are the fruit of the work 
of a single generation. But this is not the case even nowadays. 
and it evidently becomes less and le88 conceivable in proportion 
as the rate of interest falls. If we assume that the capitalist 
has iMerited the whole or the greater part of his capital. the 
conclusion will be quite difierent. By consuming it, or even by 
failing to increase it, he would usually put his children in a more 
unfavourable position than he had himself occupied. Thia,however. 
confiicts with such an elementary impulse in human nature that 
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we can safely assume that it will not Wlually occur. It is, therefore, 
rather difficult to imagine, even in a lociety based on private 
property, any limit below which the rate of interest could not fall, 
because the accumulation of capital would come to an end. We 
Bhall endeavour to Bhow that the degree or rapidity of its fall 
depend. mainly on an entirely dilIerent circumstance, which ia 
Bcarcely mentioned by Cassel; namely the degree of probability 
with which we may expect the future growth oj population to be 
on the lame or a similar Icale to the present. 

If, however, the facts are not quite in accordance with 
theoretical speculations (such as those on p. 208) and if, in 
particular, the long-prophesied ideal of economists, in which 
interest will have fallen to a minimum, is tardy in its realiza
tion, the cause is presumably to be found in the following 
circumstances. In the first place, there is the effect of the 
aubjectiWl undervaluation of future needs and overvaluation 
of future resources, which was observed by Bohm-Bawerk. 
This, in turn, is primarily due to the fact that, to the individual, 
the future is always in a high degree uncertain. He does not 
know whether he himseU, or those in whose well being he is 
most interested, will really profit by his sacrifices. Moreover, 
even if capital accumulation as a whole increases production, 
the return on individual capital accumulation, even the technical 
return, is uncertain. The enterprises in which capital is invested 
may perhaps yield large profits if they are very successful; but 
the chances of such success are not very great. And since, in 
accordance with the general law of marginal utility, the,' 
possibility of a loss of wealth outweighs, for the individual,_ 
the prospect of an equal gain, such an enterprise, from the 
point of view of individual business, must always be regarded 
as unprofitable unless the chances of gain considerably exceed 
those of loss. This is probably the general rule. The special 
inducement which hazardous enterprises offer to gambling or 
adventurous spirits is a compensation, but operates perhaps 
more in the destruction than in the accumulation of capital. In 
this connection, we need only call attention to the large extent 
to which the modern concentration of capital and the credit 
and insurance system stimulate and facilitate saving by levelling 
out and reducing these risks to a minimum. 

In these respects. however, a collectivist society would 
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afford a much better guarantee for the rapid accumulation of 
capital than does the existing individualistic society. The capital 
saved by united efforts would equally benefit all individuals 
and the whole of society in the future; and the failure of Bome 
enterprises would be of little importance, if those which succeeded 
yielded a correspondingly greater return. Though this is opposed 
to current opinion, it is precisely in a collectivist society that we 
should expect a progressive accumulation of capital until 
production was fully supplied with new capital and the national 
dividend reached its technical maximum-assuming that interest 
in the well-being of future generations was not less than in 
existing society. 

Another reason why interest is still comparatively high is 
the fact that states destroy capital (especially in war and 
armaments) at the same time as it is being privately accumulated. 
The enormous national debts contracted by European and 
extra-European states in the course of years (especially for 
purposes of war) naturally presuppose a more or less corresponding 
amount of savings on the part of subscribers (though it is true 
that war-loan is generally issued below par); but they do not 
represent any really productive capital, only a claim by certain 
citizens on present and future generations of taxpayers. In this 
connection it may be asked, at least when the rate of interest 
begins to decline more rapidly than capital increases, and the 
earnings of capitalists consequently decline absolutely, whether 
this must not act as a brake on further capital accumulation. 
In purely abstract theory this would not be the case in an 
individualistic society in which each individual manages and 
saves on his own account. If a particular individual increases 
his capital, the efiect on the rate of interest is not appreciable. 
The result of his saving will therefore be an unconditional 
gain for him. On the other hand, it cannot be denied that 
oopitalists as a class will gladly welcome all measures destructive 
of capital, such as armaments and war-for which they will 
largely be compensated by the State's contractual obligations, 
and which will help to raise the rate of interest. This constitutes 
a not inconsiderable Political danger, as Adolf Wagner pointed 
out. But the collectivist state will be quite unafiected by 
a lowering of the rate of interest as such, since all sources of 
income w.ould be more or less common to the whole community, 



CAPITAL ACCUMULATION 213 

and, in luch a case, the other IOurceS would necessarily increase 
in a more than corresponding degree. 

But the most important reason why the rate of interest has 
not fallen is probably that our modem societies differ in a high 
degree from the Itationary type. Hitherto, we have only 
considered capital accumulation on the assumption of completely 
stationary conditions; if we abandon this assumption the 
problem becomes essentially different. For example, if a country 
for some reason, such as the successive exhaustion of the land, 
passes from a higher to a lower degree of productivity and' 
prosperity, then the same quantity of commodities will have, . 
on the average, a higher marginal utility, and consequently~ 
a higher subjective value, in the future than in the present. 
The mere retention of consumption goods for future use thus 
becomes advantageous, although it cannot, of course, give rise 
to increased productivity and therefore cannot, in the usual sense, 
yield any interest. Even in our day, people always save stocks 
for the lean season, and it was formerly very common to save 
grain for bad years-a custom which in countries with bad 
communications, such as India and Russia, may still be necessary. 
If, on the other hand, a country passes from a lower to a higher 
degree of prosperity independently of the grcywth of capital (as 
a result of technical discoveries, etc., or when a colony is first 
peopled) capital accumulation may be uneconomical, even though 
technically it might give rise to an increased pJ'Oductivity of 
labour and land. A larger quantity of products might then 
represent a lower marginal utility, since prosperity as a whole 
had increased. 

Again, if the growth of population is accompanied by an 
increased demand for all kinds of products, on the one hand, 
and by an increased supply of labour avaiIable in the future, 
on the other, then a capital accumulation which might have 
brought down the rate of interest to practically nothing under 
stationary conditions will not now be sufficient to do so; or 
will only just suffice to maintain capital at about the same 
relatit'e level, for which reason it will continue to possess a high 
marginal productivity and to yield a high rate of interest. In 
addition, capital accumulation is here impeded by the number 
of unproductive consumers, large families, etc. . H both these 
causes operate (increased productivity and great increase of 
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population) as often happens in flourishing colonial lands, since, 
up to a certain point, the increase of population in itself brings 
improved technical conditions of production. the rate of interest 
may be incredibly high for a long period-as high as 50 per cent 
or more-as Adam Smith observed in the North American colonies. 
The marginal productivity of capital here is extremely high, yet 
capital is not rapidly accumulated, but remains just as inadequate 
in relation to demand. Everybody rightly expects that his own. 
or his children's, economic condition will automatically improve 
in the future, and nobody therefore considers it desirable to 
sacrifice the moderate provision which he is able to make at 
present for himself and for them. Capital loans and investments 
from older countries with a lower rate of interest soon flow in, 
moreover. and counteract, in a greater or lesser degree, the 
conditions which we have just described. 

But it is clear that these cases are all only exceptions to the 
rule. The unprecedented growth of population recently witnessed 
in Europe. and still more in certain extra-European countries. 
will certainly. sooner or later-probably in the course of the 
present century-prepare the way for much slower progress and 
possibly for completely stationary conditions. Then interest will 
also fall. and the capitalist will have to be content with quite 
a small share in the product-both absolutely and relatively
and perhaps (though, for the reasons given, this is somewhat 
improbable) with nothing at all. But this, of course, would not 
render capital unnecessary for production. On the contrary, 
it would then have attained its maximum importance; for just 
as land, when it is in excess, yields its products gratis or for 
a very low compensation, so a perfected capitalistic system of 
production, though in many respects very different from 
a primitive system without capital, nevertheless resembles the 
latter in that labour and land alone (or practically alone) will 
share the product. 

Such a state, however, would be far from desirable in an 
individualistic society based on private property. So far from 
disappearing, the gulf between the propertied and the property
less classes would be well-nigh impassable if land, capitalized 
at an extremely low rate of interest, possessed almost infinite 
exchange value. Even now, a very large part of what is commonly 
called capital and interest is, in reality, land and rent. Think, 
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for example, of the colossal increase in site values, especially 
in the large towna. Even capital goods proper have their value 
increased in so far as the land incorporated in them is now 
re-assessed according, to a higher standard of value; or, as it 
is said, because the cost of reproduction has increased. A large 
part of apparent annual savings is accounted for by this increase 
in the capital value of land and is thus not a real increase in 
wealth at all. Monopolies are another source of income of 
a similar kind which is not exhausted by increased capital 
accumulation, but rather becomes more 'abundant. 

In his work, Om dm ekonomi8ka Jfndelning ocTa m8erntJ J 

(1909), Brock (like Cassel) is sceptical of the possibility of a fall 
in the rate of interest, but nevertheless criticizes our analysis of 
the consequences of such a fall. According to him, it would occasion 
a fall in rents also, since a sufficiently low rate of interest would 
render practicable a number of substantial improvements to land 
which are now not profitable owing to the lack of cheap capital, 
and the supply of land for all productive purposes would become 
excessive i so that the fall in interest would benefit labour 
exclusively. 

The abstract possibility of this cannot, as we have already 
said (see p. 164, n.), be denied i just as, on the other hand, it is 
not entirely inconceivable that a fall in interest might benefit 
landowner. exclusively-in so far as the low rate of interest would 
mainly lead to the introduction of fixed automatic, or semi
automatio. machinery. so that human labour would become 
superfluous. To what extent the conditions observed by Brock 
are of practical importance, however. depends on cireumatances 
which it. is diffioult to survey. There is no doubt that many 
swamps and much poor soil, not least in Sweden. could, with 
an unlimited supply of cheap capital. be converted into fertile 
fields. And if the crowding of human beings in the cities could, 
with the help of capital. be counteracted (by rapid and cheap 
communications by land. water. and air). then site values. which 
in certain countries already greatly exceed agricultural rents. 
might be lowered-though only on the assumption that the 
population was reduced or ceased to grow i otherwise a continued 
rise in rents is practically oertain-and capital might grow. even 
relatively to population. to any extent. 

Another related question which was much discussed in the 
past is the extent to which the unchecked progress of capital 

a [" Eoonomio Distribotion and CriaN."] 
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accumulation is of adva.ntage to those who only indirectly profit 
by it, and especially to the labourers. The older economists 
usually had very exaggerated ,viewB on this point, because they 
supposed-on the basis of the wage-fund theory-that an increMe 
or decrease in capital would produce a proportWfUJU increase or 
decrease in wages. This, of course, is not the case. A great increase 
(or decrease) in capital may doubtless be associated with an 
insignificant change in the rates of wages, less in proportion al 

there exist opportunities for long-term investment. And since, 
in our day, the labourers often do some saving themselves, their 
position will, of course, be much better if somewhat higher wages 
enable them to save something on their own account than if the 
capitalist employers, by paying lower wages, were enabled to 
save a corresponding (or even larger) amount on their account. 
In the former case they are enabled to reap both the direct and 
the indirect profits of capital accumulation; in the latt.er case 
they have only the indirect profit, which may be very small. 

In this connection, we may refer to a celebrated and very 
peculiar speculation of the famous German economist, von ThUnen. 
He remarks that if the labourers theIIll!illves are willing to save and 
accumulate capital, then they are best served if wages are neither 
too high nor too low; for if they are too low, their savings will be 
insignificant, and if they are too high (in relation to the output of 
labour) the profits of capital and consequently the interest on their 
own savings will be so small that there will be no inducement to save. 

n we call the product of labour p and wages I, then p - I will 
be the employer's surplus, and interest (for as many years as capital 
remains, on the average, engaged in production) will be measured p-' . 
by -, -. The labourer also must be able to count upon the same 

interest on his savings. If he consumes the quantity (J only and 
saves the rest of his wages, then his income from interest on these 
savings will clearly be proportionate to ;-

(I - a) :p - l) = p + a _ I _ at 

Since p and a are to be regarded as given, this equation will 
reach its maximum when the sum of the two negative terms 
(on the right-hand side) is as smaU as pos.sible. But these terms 
have for every value of I a constant product ap; their sum 
therefore will be least when they are equal. Thus we obtain ;-

1= ap '" I _ r:: I : •• - = ap :. = vap. 
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This last expreuion-the geometric mean of the worken' minimum 
standard of life (or usual standard) and the total value of the 
product of labour-is therefore regarded by von Thiinen as the 
.. natural wage "-and he wished to have this formula engraved 
on hill tombstone. We will not pauae to criticize it thoroughly. 
In any case, the formula must be considerably modified if it is 
to correspond with reality. For, in the tirat place, the rate of 

interest is not reduced proportionally to the expression P l I 

when' increaeell (which would, as will easily be seen, presuppose 
a coustant period of production), but, as a rule, much more 
slowly, owing to the fact that employen react to every increase 
in wages by lengthening the period of production (introducing 
labour-saving machinery). In the eecond place, the interest of 
the labourer in his savingll ill not limited to the mere income 
which they yield, but includes the saved capital itseU; he saves 
for furnishing hill house, for his children's education, for his old 
age, and so on. The most advantageous value of I is therefore 
"robably much nearer p than von Thiinen supposed. 

What has been said may suffice to indicate, rather than 
AI solve, the many problems associated with the question of 
capital accumulation-which has been so little investigated. 
The subject has, however, several further important and 
interesting phases which are related to the fact that, in our day, 
capital is almost always accumulated in the form of money. 
We shall revert to these phases when we deal with the theory 
of money. 

On the other hand, we must be careful not to forget that 
money or credit is only one guise, one form, of capital accumulation. 
The amount of hard cash in a country can be neither increased nor 
decreased by saving, but remains, on the whole, constant; and 
credit documents of various kinds are at most only titles to material 
property, except in so far as they presuppose a destruction of real 
capital, as in the case of war-loans, etc. Real, productive, saving 
therefore always assumes the form of real capital. In the normal 
oourae of business this process is clearly visible. The oommodities 
which a person foregoes by saving, and by restricting or postponing 
his oonsumption-or rather the labour and land which would 
otherwille have gone to the production of those commodities
he places directly (or by means of money, credit or credit
institutions) at the disposal of an entrepreneur who converts 
them gradually, as the savings are eflected, into more or less fixed 
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capital-goods, i.e. real capital. At the close of a boom, paper 
credit often seems to make up, in part (though actually it 
does not), for the shortage of real capital-and still more in 
a period of depression when investment in fixed capital hardly 
pays, but savings continue, though perhaps at a slower pace. 
The process of capital accumulation is here not a little enigmatic. 
It must continue in some real form, since there is no other; but 
in what! Further investigation of this question is highly desirable 
and would probably throw much light on a field which is still 
the darkest in the whole province of economic8, namely the 
theory of the trade cycle (and of crises). But we cannot consider 
that subject here since we have, throughout, restricted our 
observations to the economic phenomena of equilibrium in the 
ordinary sense-to static analysis as distinct from dynamic. 



APPENDICES I 

1. PBOB'ESSOB CASSEL'S SYSTEM o. ECONomcs I 

(i) Cassel'. refutation of the theory of value, his theory of exchange, 
and his views on the pricing mechanism. 

(ii) The theory of interest, the theory of rent of land and mines, 
the theory of wages. 

(iii) The nature of money and international payments. 
(iv) The theory of trade cycles. 

I 
Professor Cassel, like so many others, has felt a call to 

present his scientifio system to a wider publio than that which 
could follow his lectures. He has for this purpose secured the 
collaboration of Professor L. Pohle, of Leipzig, who is eventually 
to publish the preliminary part, dealing with historical and 
sociological developments, of their joint work, Leh,buch der 
Allgemeinen VolkswirtschaftsleA,e. Professor Cassel is the author 
of the second and purely theoretical part, which is now published 
in a large volume. 

To review this book one must sit in judgment on the whole 
of the author's lifework in the sphere of theory. Professor Cassel 
expressly desires that all his writings-even the earliest and least 
mature of them-should be regarded as indispensable foundations 
for the theoretical edifice, which now appears in its completed 
form. The wisdom of refraining from a fundamental revision of 
his earlier, and in my opinion, less completely developed views, 
while not letting them fall into oblivion, may perhaps be 
questioned. But naturally this is his own concern. For my part 
I also have felt the need of arriving at an understanding of his 
whole approach to theory. On various grounds, mostly personal, 
I have never undertaken a publio criticism of any of his work, 

1 The tranalalion of t.he appendicee which foUow is t.he work of Hr. 
Solomon Adler. 

• [Thia reTiew of Caase!'s TAeoreIYeAe SoMlO.hmomic, lAipzig. C. F. Winter. 
1918 (Tiii. 582 .. ), first appeared in t.he EIcoftom..,i TliUm/l. 1919. No.9. and 
was published in German in SchmoUer's JaAt6wA. 1928, ~o1. lii-2, No.. 6. 
Unless ot.herwiae stated. all page referen_ are to the 2nd edition of TA. 
TAeoTr oJ Social EGOftOI'It,.] 
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with the exception of his very first essay in the TUbing" 
Zeitschrift.1 If I delayed much longer, it might be too late for 
either or both of us. This may excuse the unusual length of the 
following essay. 

The many excellent qualities distinguishing Professor Cassel's 
earlier writings and also-I believe-his direct teaching activities, 
are to be found in abundance in this work. I envy him his ability 
to present generally accepted economic doctrines concisely and 
comprehensively, and to throw light on them with well-chosen 
examples from the world of affairs, with which he appears to 
have acquired a practical acquaintance. Last and not least there 
is his laudable attempt at a description of concrete economio 
phenomena, based on statistical material-this being especially 
evident in the fourth section of the book, on cyclical fluctuations, 
which I hold to be the best. 

With these merits, however, Professor Cassel possesses the 
defect of desiring at all costs to be esteemed an original and even 
path-breaking theorist, and this in every branch of economics. 
It remains a riddle how with his diligent activities as a publicist 
and with his numerous public duties, he can have found time 
for these inquiries, for nothing is so consuming of time as scientifio 
thought. I am afraid that his claim is based on an illusion. His 
originality does not extend in most cases beyond an exposition 
of the ideas of others in a new, if not always improved, version. 
Innovations are generally the mark of an indomitable desire to 
penetrate the obscurer regions of theory; but this end is not 
often achieved by those who have too cursory an acquaintance 
with the terrain. The reader finally ends in a bog of mental 
confusion, which a facile style can no longer conceal, and from 
which the only escape is to revert to precisely that literature 
which is here so contemptuously dismissed as "unnecessary" 
and "scholastic". 

The first and most striking of these tou" de for~ is the 
wholesale rejection-already appearing on the first page of his 
introduction-of "all the old so-called theory of value". Of· 
course, he means the modem theory of value. He has always 
been more amiably disposed towards the older theories of value ; 
this, together with his charm of exposition, was what recom
mended him to the aged SchafHe. 

I Gn.MriBs einu ekme1li<lre1l Prei8k.Are (1899). 
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On the other hand, he wanta to extirpate the modem 
IUbjective theory of value; but he substitutes for the concept 
of marginal utility either nothing at all or the "principle of 
scarcity". He assem that the psychological phenomena lying 
behind price do not t>elong to the economist's domain. This 
idea reminds us of the English stockbroker, who earned his 
income, year in year out, by buying and selling railway stock 
without knowing where the railway was. He also repeata his 
old objection about the impossibility of ",measuring utility", 
a8 though exchange and economio activity in general~ven 
in a primitive economy-would be conceivable, if we could not 
estimate the utility of different objecta to us. Similarly, the 
deliberations of members of Parliament on problems of taxation 
would be meaningless, if it were impossible to compare the 
utility of the same good to different persons. (It is characteristic 
of Professor Cassel that when he has to talk about so-called 
collective wanta, he dismisses the whole thing as a manifestation 
of force .. Zwang, ZwangllW'irtschajt, Zwangorganisation," et 
praeterea nihil.) He himseU is of the opinion that the" economist" 
must adhere exclusively to money prices as being a .. precise 
magnitude "-and this was written or printed in the last year 
of the Great War, when money as a measure of value became 
completely bankrupt. 

He also maintains that marginal utility as the basis of 
exchange value presenta the disadvantage that it is neither 
given nor determinate, but is itaeU variable with and dependent 
on the prices which it is intended to explain. But how does this 
apply to .. scarcity'" A commodity is not scarce because it 
is present in small quantities, but, as Professor Cassel himself 
states in the Introduction, it is scarce only in relation to wants, 
or to the extent that it becomes an object of demand. And the 
degree of scarcity is measured in exactly the same way as 
marginal utility, by the strength of the next unsatisfied need, 
which first causes the commodity to be recognized as .. scarce to. 

In other words, scarcity and marginal utility are fundamentally 
one and the same thing; Walras already recognized this, for 
the word .. raret6" (which he used as an alternative to .. utilit6 
finale ") signifies scarcity as well as rareness. 

Such, however, is not Professor Cassel's opinion. Strangely 
enough, he himself-apart from the above introductory passage-
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gives no description of the concept of scarcity, otherwise the 
relationship might have become clear to him. To compensate 
for this omission, he prints in italics the following definition of 
the principle of scarcity. "In the exchange economy," he saJ'll. 
"the principle of scarcity signifies the necessity, by the pressure 
of prices, to adjust consumption to a relatively searce supply of 
goods" (p. 74). What is meant by a "scarce supply" remaina, 
as we have said, unexplained. But even 80, this definition is 
absurd, for there is no need to be afraid of consumption exceeding 
supply. In the later course of the work the word" consumption" 
is consistently replaced by .. demand" in this connection. 
And in this formulation one can indeed recognize the principle, 
for price undeniably has the .. task" of equating 8upply and 
demand, so that all the supply is sold and no effective demand 
remains unsatisfied. 

But if the Principle of Scarcity did not contain anything 
else, it would be absolutely identical with the ancient principle 
of equilibrium between supply and. demand, of which Cassel 
does not suppose himself to be the discoverer. The doctrine 
of marginal utility goes beyond this by stipulating equality or 
proportionately between commodity prices and their 
" scarcity" (= marginal utility) for each exchanging individual. 
That this principle is. by no means so easily established, ought 
to be proved by the fact that, even Gossen, the first expounder 
of the theory of marginal utility, did not reach it. That it was 
not " unnecessary", seems to follow from the fact that not less 
than three genuinely path-breaking scientists advanced it 8.8 an 
important discovery at roughly the same time. Certainly it 
contains nothing absolutely new, but neither did the discovery 
of the differential calculus; the service of both consists in their 
having replaced diffuse or unsystematic idea.s by a clear general 
concept and, what is no less important, by an adequate 
formulation of it. 

Why bas Professor Cassel absolved himself from this task , 
Why, apart from an otherwise perfectly correct resum~ in a few 
lines, bas he withheld from his readers this serviceable guide 
through the labyrinth of the theory of exchange! For example, 
the concept of elasticity of demand with falling and rising prices 
becomes much clearer, if it is based on the elementary principle 
that marginal utility always remains proportional to price. Here 
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also Professor Cassel advancell without closer examination 
a seriell of statements, of which a few are correct, but generally 
require an explanation. while others are doubtful or completely 
wrong; such as the statement (p. SO) that demand must 
mVAriltbly rise with A faU in price. and vice tJef'sa. This is not 
certain in the cue of goods which are partly substitutable in 
consumption, and in the cue of the reservation demand of the 
holder. of the goods themselves. The ellect on the latter of 
a rise in the price of their goods may quite conceivably be such 
that they retain a greater proportion for their own use. This 
must have been the case to a great extent, if I am not mistaken, 
with those who produced for their own needs during the war. 
Professor Cassel himself gives an extremely brief account of 
the fundamental concept of marginal utility, and it would not 
surprise me, if hia readers, so far from thinking this account 

... unnecessary ", were, like Oliver Twist, to ask for more. 
Another peculiarity of Professor Cassel'lI to which we have 

elsewhere drawn attention, and which, remarkably enough. he 
regards aa a step forward, is his use of money as a II scale of 
reckoning ".1 He boldly maintains that when the classical 
economista attempted, wherever possible. to abstract from the 
use of money in their inquiries into economic phenomena, this 
was due to their preconception (which according to Professor 
Cassel is false) that in primitive society no money was used. 
Thia statement is characterized by a naivet6 which one would 
hardly have attributed to Professor Cassel. On the contrary, 
this conscious abstraction from the functions of money-the 
conception of trade, external as well as intemaJ, as consisting 
in the last analysis in the exchange of commodities, of capital 
as real capital instead of as a SUlD of money,- of wages as real 
wages-was the decisive step which first gave economiC-' a truly 
scientifio character, and first raised it above the hazy and 
incoherent ideas of Mercantilism. 

For the rest, Professor Cassel does not succeed in carrying 
his method through consistently. In his treatment of the 
.. pricing mechanism ". to which we shall later return, he first 

I Cf. hie .. Grundri8ll". when! be triee to bue lbe whole of eoonoDlica on 
the uaeful .. fiot.ion .. that a Ihilling baa lbe llUDe eoonomio aigni6ca.nce for all 
milD, whteVH thei1' economio position. 

• Late!' on, ProfeMOr c-l baa to .. warn .. hie readers ag&inR\ confua\ng 
~ capit&l and mODeY. 
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assumes that each consumer has a certain purchasing power 
(expressed in money), and he naturally arrives at the result 
that the prices of commodities will be completely determinate. 
I became vastly interested in reading this, for I thought that 
the next step would be an attempt to demonstrate how thia 
monetary purchasing power arose and was maintained. But 
nothing comes of it. The hypothesis is merely advanced only 
to be dropped later, and quite unexpectedly the explanation 
follows that the phenomena of exchange and production only 
suffice to account for relative commodity prices, but Mt absolute 
money prices, a task which must be kept in reserve for the 
theory of money as such. Now it should be noticed thAt Cassel 
explicitly says that at this stage he will consider money 
exclusively as a " scale of reckoning", and will thus provisionally 
abstract from its function as a medium of exchange, which 
perhaps may even be taken over by some other commodity
as in Homer's times, when "oxen" were used as a measure 
of value, although they hardly constituted a general medium 
of exchange. In this case, however, money would retain its 
character as a commodity perfectly intact, and the use of money 
as a measure of value would not prejudice it in the lea.st. In 
other words, the exchange value of money would be determined 
by the phenomena of production and exchange in exactly the 
same way as thAt of other commodities, and u hypothesi the 
prices of commodities expressed in money would be uniquely 
determined precisely by the "pricing mechanism", and Mt 
merely, as Professor Cassel states, prices multiplied .. by any 
factor whatsoever". Further, we should get the same result, 
if money were, strictly speaking, nothing more than a medium 
of exchange, i.e. the means of presenting goods on the market. 
For an amount of money, however small, can, as we know from 
experience, effect the exchAnge of any quantity of commodities 
whatsoever. Now money has also a tli.irtl function, which is in 
practice the most important, i.e. as a .. store of value" a reserve 
or cash balance. It is through thia chAracteristic thAt with given 
commodity prices the need for a certain amount of money obtains, 
and it is here that the amount of money becomes a factor of the 
first order for commodity prices. Further, it is through this 
property that the character of money as a commodity recedes 
into the background, becomes secondary. or even vanishes 
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altogether. Thia waa perfectly clear to Wahas; he first treated 
money u "num~raire" (unit of account) and only later as 
•• monnaie .. (medium of exchange); as far as ita first property 
is concerned, it i& for him only one commodity among many. 
Professor Cassel, OD the other hand, argues as though the" oxen 'f 
of Homer were not generally the object of consumption and 
exchange, but only served as a II scale of reckoning". Here.t 
least the premature introduction of money has contributed not 
to increased lucidity but rather the reverse. 

A more valuable element in Professor Cassel's account is 
the emphasis laid on the reciprocal relationship between products 
and the factors of production in the pricing process. In those 
of his earlier writings which I regard as his best,l Professor Cassel 
has shown with a masterly clarity that as soon as we have more 
than one factor of production (e.g. simple manual labour), and in 
fact we have hundreds of di1Ierent kinds, the principle that costs 
of production determine the exchange value of a product can no 
longer be maintained. These costs become quite simply the 
pricu of the factors of production, which are neceasariIy 
determined in combination with the prices of commodities in 
a single system of simultaneous equations. This idea, however, 
belongs to Wahas; it is his powerful synthesis which in the ' 
last analysis lies at the basis of Professor Cassel's .. pricing 
mechanism". Professor Cassel's indebtedness to him is obviously 
very great, but instead of showing the gratitude he ought to have 
expressed, he does not mention Walras' name once in the whole 
book.' He adheres, though not altogether consistently, to the 
principle of never quoting anybody but himself. He has not, 
however, accomplished any improvement in Wahas' exposition 
-apart from a certain simplification in the formuLe. On the 
contrary, he breaks off in the middle, with a resulting loss in 
coherence. Following Wahas, he describes how the total rewards 
of the factors of production are in the main identical with total 
(real) incomes, and are at the same time the source of the demand 
for goods and services; he adds that these incomes are not all 
. • 1M ProcI"l:t~ Bi«mloa. eto. (TtlbiDger Zeitechrift, 
1901). In this well·written essay he aIao para to the theory of marginal 
utility .. tribute for which one looks in vain m hill other writiDga. 

• In hie .. Grundriae ", he explicitly baaee himself on Walraa; bul only 
.. couple of years later he deacribee hie own _y ..... the first attempt" of 
ita kiDd I (Der.d "'''U''1'''UI d# &Aeordi.dea OdOflOfAN. TilhiDger Zei&
achrift, 1902, p. 697 I.) 
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consumed, but are partly saved. But at this point the equality 
(which we had previously accepted) between the sum of the 
factors of production now available, and that part of them which 
enters into the various goods demanded for consumption, ceases 
to obtain, and Ph>fessor Cassel's system of equations (7) (p. 144) 
is no longer valid. For the whole system to function, it is not only 
necessary that the savers, as Professor Cassel assumes, should 
decide how much to save on the basis of ruling prices or in 
relation to the determination of prices, but also that they, or the 
entrepreneurs in their stead, should be clearly aware what 
factors of production to demand in order to invest their savings 
most profitably. Of this, Professor Cassel says not a word. 
But even if the reader in distress could fill this gap unaided, 
he would in any case begin to have doubta, when, in the course 
of the book he meets Professor Cassel's factor of production 
" capital-disposal" and its "price", interest, and tries to 
accommodate these magnitudes with the other factors of 
production and the prices in the formuLe previously given. It 
would have been of great interest if Professor Cassel had 
indicated how this could be managed without double 
reckoning. 

Wahas proceeds in an entirely different manner. For him 
the capital-good8 themselves are factors of production just aa 
much as labour and the forces of nature; and the rate of interest 
.. Ie taux du revenu net" is considered as the ratio between the 
expected yield of the capital-goods now being made (= the price 
for their factors of production minus the necessary amortization 
costs) and their own cost of production according to presenl 
prices. Thus it here represents a co parameter" in the .. functions .. 
which determine saving. Savers and entrepreneurs strive to 
maximize this ratio, and equilibrium is reached when it is the 
same for all alike. In this way Wahas constructs an extraordinarily 
coherent and rigorous system, which, when it is combined with 
the systems of Jevons and Bohm-Bawerk. both completes and is 
completed by them.1 Professor Cassel simply omits the whole 

I ClNtofly Walras' method doee not yield the acttual rate of in~ which 
the future reveals, hut the anticipated inteN8t on which the level of the loan 
rate is directly dppendent at any moment of time. At this point I muat with. 
draw an objection whioh I previoualy made againa& Walzu--i.e. lb.t hi.a 
theory of intereet neot'8llarily preaupp0se8. progre.uit'l type of lIOOiety. Wa1rae 
indeed said 80 himself. hut the \ruth of the mllott.er is that it Is j~ uapplicable 
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of thia vitaleection of W was' eystem, and defers the theory of 
capital to the next book, when he moves more freely without 
having to trouble himself about algebraical formulm. But more 
of thia later. 

We are now confronted with the difficult task of giving an 
account of another peculiarity in Professor Cassel'8 presentation 
of fundamentals. It is well known that the classical economists 
were often inclined to adopt a method of approach in which 
they regarded free competition or a free pricing mechanism 
as a kind of moral factor-an economic providence, 80 to speak, 
which gave each participant in total production hia allotted and 
just share of the product and, at the same time, gave the 
maximum eum of satisfactions to all. Among contemporary 
economists, Professor Cassel should be one of the last to find it 
easy to escape from this approach. It is true he does not go 80 
far as to make the existing state of society, based in principle 
as it is on free competition, the ideal of social justice; hia own 
parable .. of the bread of the poor which is sometime8 thrown 
to the dogs of the rich .. bears evidence of this. But essentially 
he stands by the classical system. He emphasizes as often as 
possible ita economio superiority, and if he can do nothing else 
he praises .. the free choice of consumption goods II which it 
provides in contrast with, for example, a similar socialist state. 
He is so little afraid of provoking laughter that in another context 
he adduce8 salt and ink as proof of the fact that even the poorest 
can almost completely satisfy lOme of their needs. 

Actually the lower classes in present-day society do not .... 
in the least possess free choice in consumption; as far as means 
of subsistence proper are concerned, they are allotted all the 
cheapest brands, and their remaining consumption is similarly 
organized. A compulsory rationing ·of the most important 
commodities, as in war time, would certainly give them greater 
freedom in their .. choice of consumption-goods ". 

When we are dealing with production apart from distribution, 
we can then say that, in a certain sense, economic freedom 

to the etationary etate, and in fact gaina thereby in rigour. The mulerlying 
assumption is that the facton of production will haft the aame reJatiYe nluea 
or prioee in the futuno as they bYe at the tn-nt momenL Actually this is 
tTue for the stationary It&te, but it doee not hold for the progressiYe eoonomy. 
nnleea we postulate • •• iJomt intTMSe in production, whioh is nrict1y speaking 
inconoeinble, as the sum of natural f_ cannot be inoreaaed. 
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promotes "economy", for as Boon as a surplus of exchange 
value can be obtained at any point with the available factors 
of production, under free competition they are necessarily 
transferred to that point. Yet we must of course remember 
that the kind of production is determined by effective demand, 
and not by the socially desirable demand for products-two 
concepts which Professor Cassel is only too inclined unconsciously 
to confuse. The problem of the share of the factors of production 
in the resulting total product is, in the last analysis, identical 
with that of social distribution, and no eloquence can conceal 
the fact that "the Principle of Scarcity" only produces a bare 
mechanical levelling, which fame de mieuz may perhaps be 
preferred to any other, but which is not based on any ethical 
or sociological principle. The" simultaneous equations" are no 
guarantee that any "variable" cannot assume the value nil, 
even if we are discussing so important a social factor as wages, 
or so questionable-not to say odious-a social factor as the 
rent of land, site-rent, or certain monopoly revenue, etc.l 

The situation is worsened if free competition is abolished 
.; by agreements, and the contracting parties are ranged against 

each other like two opposing armies, for here in most cases 
the result is at least as uncertain as that of war in general, 
and mutual destruction is the only outcome of which we can 
be sure. 

In an extremely well-written section, xiv, which is, however, 
too optimistic and "apologetic" in tone, Professor Cassel 
himself gives a vivid description of the tendency towards an 
ever-stronger limitation of freedom of production which 
characterizes modem economic development. But even here 
he seeks, wherever possible, to defend his mum cuique. He 
wishes us to believe that when large-scale enterprises agree to 
form trusts, it is because they would otherwise have been forced 
by internecine competition to produce at a loss. And he pointe 
out that when the State is compelled to grant monopolistic 
powers to certain corporations such as railway companies, it 
seeks to limit the pernicious utilization of this monopoly by 

1 In .. Der Ausga.ngspunkt, etc.,.. Ca.asel is 80 radical t ha.t be 1Fiahes to 
con1isca.te a.ll ground-rent proper (p. 686); in the present work be arrives at the 
Burprising conclusion tba.t urba.n Bite rents are " essentially the result of man'. 
productive activity", n is not stated how this. should be taken, and wha& 
conclusion he infers. 
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maximum rate8 and the like. Moreover the monopolist is sooner or 
later threatened by latent competition, for example, from abroad. 

Here it ahould be noted that a monopolistic system of prices 
is by no means the wOl'8t; if we assume that there is only one or 
at most a few monopolies in the whole market. If, however, 
many branches of production become monopolized or trustified, it 
would ultimately become aimless for them to raise their prices 
againat each other; they would have to seek their profit
apart from a certain technical advantage lying in combination 
-in more or less common action by which the prices of those 
factor. of production not in their own possesSion (and especially 
the wages of labour) would be forced down, or at least be prevented 
from rising. The State has not, at least up to the present, been" 
in a position to react againat this procedure. 

This vaguenesa in Profesaor Cassel'. social views is analogous 
to a similar vagueness in his theory. Although in hiaown system 
there are no independent costs of production but only prica 
for the dilJerent factors of production (which equal their share 
in the total product}, he considers it important to mention that 
the price of each good must coincide with ita costs of production 
-which on his assumption becomes merely a platitude, a seU
evident fact (in so far as the costs of production can be imputed). 
In other words, .. each demand must carry the costs bound up 
with it," or, as Profesaor Cassel sometimes expresses it, without 
further classification of the concept, it must carry " the necessary 
costs It. All this is hopelessly obscure; perhaps it is Walras' 
principle of the tendency of entrepreneurial profits to .zero, of 
which originally he had a glimmering. But later it seems to 
have escaped his attention, that it holds only under perfect 
competition, and that certain II costs ". which even 
in perfect competition are economically necessary, are not 
therefore socially necessary. A division of the yield of land 
among the consumers of food or the yield of forests among 
the consumers of timber on a pro rata or some other basis would 
not indeed lead to a fall in the price of this commodity, but it 
would lead to a fall in the actual expenditure on it.1 

I Apart fJ'OlD ita application to the relit of land,. the first statement of ,hie 
view of Casael', ie to be found in his ._y .. Der Ausgangapunkt, etc .... an 
_,. which in 'lily judgment ie extreUlely obscure and ClOJIIpletely misUken in 
ita ftaulta, and with the ehOl'tooUlinga of which Caaeel ie not yet 81l1liciently 
acquainted. lD the preeenl work ea.el baa aomewbal modiied the 
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In order to "state" or "produce "-whichever word we 
prefer-this equality between costs and the prices of commodities, 
the " Principle of Scarcity", according to Professor Cassel, is no 
longer sufficient. In many places there is some indeterminateness 
in costs of production, to overcome which no less than four 
extra supplementary principles are in his opinion necessary. 
These he calls the Differential Principle, the Principle of Decreasing 
Average Oosts, the Principle of Substitution, and finally the 
Principle of Joint-products. They are four too many. The last 
may have some significance, but rather as an exception to the 
" Principle of Costs" than as a means of establishing it. If two 
or more products are technically combined in production in 
a constant technical proportion, then an imputation of their 
costs is out of the question, whereas naturally each has its 
particular market price determined by supply and demand. If, 
however, which is more usually the case, the technical proportion 
varies (sheep for mutton or wool respectively, etc.) particular 
costs exist at the margin of production, and these must coincide 
with their price in the usual way. The same holds for the 
Principle of Substitution. On the whole the different factors 
of production are not wholly substitutable, but are simultaneously 
applied. At the margin of production, however, a contemplated 
(virtual) increase or decrease in anyone of them can be regarded 
as its economic contribution, and this is necessarily proportional 
to its price. But this substitution value, or, what comes to the 
same thing, this marginal productivity is measured in the same way 
as the" scarcity" of the good, with which it is thus identical if it is 
correctly defined. Professor Cassel's reiterations to the contrary 
are, in my opinion, merely evidence of an incomplete analysis. 

Neither is the Differential Principle an extraneous addition 
to the Principle of Scarcity; here it is essentially a question 
of different factors of production, each of which in spite of an 
external similarity has its own scarcity and price. Two pieces 
of land of different fertility or at different distances from the 
market are not the same thing, even though they may appear to be. 

statements he there advanced; for example, he no longer e.g. calIa for a 
Jee..priru:iple, where it can be generally applied, which shaU be the only 
right one for the financing of pnblic enterprises. But he still strongly inclines 
to this opinion, and in a discussion in the N ation.ak1conom..,k F Orem1llJ (Economio 
Club) he curtly opposed every other kind of "COTer" for State r&il .... ayll, for 
no J'ea8On whatsoever. 
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But most sWlpicioWl and to me most incomprehensible is 
the "Principle of Decreasing Q>sts ". Professor Cassel, in his 
introductory remarks on this subject extending over several 
pages, maintains that &I he has already treated the position 
of different firms in relation to each other (under the" Differential 
Principle "). he will now assume for the sake of simplicity that 
each commodity is produced by only one large firm. Even so. 
costs of production can in his opinion be indeterminate, in so far 
as they vary with the size of the firm. If costs increase as the 
firm increases, the case is simple (he says}-it is the highest 
costs, i.e. the marginal costs. which determine price. He says 
nothing about the destination of the profit in such a case. but 
suddenly abandons the whole of this interesting special question. 
And it is just &I well. for it is difficult to imagine a large firm 
with increasing costs of production. If production on a small 
scale is more remunerative than on a large, factory work gives 
way to domestio work. large property is parcelled out into 
smallholdings, etc. 

On the contrary, the large firm with decreasing costs (as the 
firm's scope extends) is an actual fact. Here, says Professor Cassel. 
the highest costs cannot be price-determining, &I II they are at 
the bottom and not at the peak of production". But neither 
can the price of the good be equal to its marginal costs. for the 
firm could not then maintain itself. Q>nsequently, he concludes 
that we must choose the via media, where the price is determined 
in such a way that it just covers the average costs, so that there 
is no profit for the entrepreneur-in contradistinction to the 
previous case I Professor Cassel gives no clue to the entrepreneur's 
reasons for such benevolent behaviour. He goes on to show
and it is not difficult-that in this case II at least two" prices 
must exist, a higher and a lower, with each of which the firm's 
expenses would be covered. From these he decides that it is the 
lower which is chosen I He first takes the case where the relation 
of sales to price vanes in such a way that, within limits, production 
just pays its way with any price-presumably in order to make 
this conclusion more palatable to the sceptical reader. Here we 
must admit the producer has no incentive to fix the price higher 
than is reconcilable with the consumer's interest. But what of 
all the other cases 1 Between the maximum and minimum 
prices there lies a whole series of prices which would yield a 
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surplus profit for the producer. Then why does he not choose 
one of them' If we assume that he alone is master of the 
situation, he will certainly fix on that price which will yield the 
maximum profit; if, on the other hand, he has competitors, 
even though they be smaller and weaker, he presumably chooses 
a somewhat lower price in order to ruin them, after which he 
can again raise' his price. In other words, when the law of 
.. increasing returns" holds for a firm, and holds for any expansion 
whatsoever, then free competition is impossible, and the profits 
of the entrepreneur, which finally become a monopoly gain, have 
no tendency to disappear. 

The astonishing thing is that Professor Cassel is actually 
very well aware of this, and mentions it in the very next 
paragraph (p. 129). Nevertheless, he later appeals without 
further ado to this peculiar " supplementary principle" in his 
chapter on "the pricing-mechanism" (pp. 161 Jf.). It remains 
a puzzle how all this can be understood. 

The confusion increases when the author, with reference to 
these" principles" (p.lll), applies the expression II increasing" 
and " diminishing returns .. in an entirely different sense, i.e. as 
the result occurring when one factor of production is combined 
in increasing quantities with another which remains constant
for example, when a fertilizer or an increased amount of labour is 
applied to land of a given quality. Here there is no question of 
an increase in the scale of production I The principle remains 
the same, whatever the area of the land employed. It is true, 
as he observes, that an increase in the scale of production 
often occurs together with a change in the proportion of factors 
employed or is even conditioned by it. This naturally complicates 
the problem, but should not lead to a confusion of fundamentally 
different concepts. 

The whole of this farrago-I can scarcely call it anything 
else-is largely to be attributed to the fact that Professor Cassel 
stubbornly passes over the earlier specialist literature on this 
subject, which he ostensibly finds .. superfluous" since the 
appearance of his own book. 

Amongst minor points in the first book we may only mention 
that he (p. 52) includes "trade marks and patent righta" as 
part of the II total capital" of a .. closed exchange economy" 
(expressly as "real capital"); and if I understand him aright, 



CASSEL'S SYSTElI 01.1' ECONOllI~ 233 

he includes the increase in the value of land and Bites occurring 
during the year in .. total income It (p. 57). Neither can be 
right. An invention, i.e. a certain method of work, baa nothing 
in common with real capital (though it may well have cost 
a large 8UIIl of capital), and when a patent expires, society is 
none the poorer, if anything it is richer-otherwise why should 
legislation restrict patent righta' Again, mere increase in land 
values may certainly be included in the national income from 
a tisca1 point of view, but hardly from any other. Professor Cassel 
merely saya that the national income BUftices to pay for the rise 
in land values (which he calla an important principle), but vague 
terminology does not improve the matter, nor does it render 
it more intelligible. Why not clarify important social relation
ships instead of obscuring them , 

n 
In the second book, the chapter on interest should arouse 

mixed feelings in most readers acquainted with the subject, 
and this as much for ita critical as for ita constructive 
contributions. The wage-fund theory is categorically described 
as .. sterile dogmatism It-it was at least of some use, and the 
error in the older version consisted above all in regarding the 
fund without further proof as a fund stored up for a Bingle year. 
It was this error which led even Ricardo to certain fallacious con
clusions. But this defect baa been remedied in more recent times 
by the analysis of Jevons and still more by that of BOhm-Bawerk. 

I doubt whether Professor Cassel baa the support of any 
serious economist when he describes the work of BOhm-Bawerk 
(and Menger) as a II definite retrogression"(p.191~ptin the 
sense that they actually II went back .. to the original ground of 
the whole phenomenon of interest (i.e. the exchange of present 
against future advantages). It is in this way that their theory 
can embrace all kinds of interest, even the case in which no 
capital is accumulated in the physical sense, as in consumption
loans 1; most other theories of interest are narrower in this 

I Prol_ 0.-1 .. ~ .. to regard CClllllWllption-loan8 .... aegat.ift 
eapital accumulation" from the bonowva' point of 'Iiew. Socially 01' physieally. 
however, then is DO Degatift accumulation of eapi&a). cmIy aD UDCClmpleted 
positift accumulation, by which 80me uiatiDg capital goods are deeVoyed of 
themael ..... aDd the atock of IIOCial capital ia thus dimiDiahecL 
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respect. The discourtesy of Professor Cassel's judgment I is 
even more offensive than it is absurd. Bohm-Bawerk, in his 
Geschichte und Kritik, without altogether approving of Senior's 
theory of interest (which stands in the closest agreement with 
Professor Cassel's) declares it to be "incomparably superior 
to his predecessors' theories in its profundity, its system, and 
scientific seriousness", and defends it against unjustified attackB. 
One has only to compare this treatment of so distinguished an 
economist as Senior with Professor Cassel's remark on Bohm
Bawerk in order to appreciate on which side" sober scholarship" 
is to be found. And since it is clear that Professor Cassel, like 
others, takes most of what he really hows about the functions 
of capital and interest from Bohm-Bawerk, one involuntarily 
recalls the words with which Dr. J. Bonar, for the most part in 
good will, concluded his review of the "Nature and Necessity of 
Interest": "MaZedicti, qui ante nos nostra dixerunt I " • 

Jevons' theory of interest, which is essentially identical with 
Bohm-Bawerk's, is nevertheless called_an" important advance ". 
Professor Cassel's first objection against it is that capitalistic 
production does not require "an accumulated stock of 
foodstuffs". Did Jevons make any such assertion 1 Jevons 
says that capital in its "free" form, i.e. at the beginning as 
well as at the end of its existence as (invested) capital, assumes 
the form of means of subsistence; but that is not to say that 
this disinvestment must occur en masse and at one blow in any 
particular enterprise. I shall return when reviewing Professor 
Cassel's own construction to another objection he makes against 
Jevons. A third objection is that Jeyons "wishes to determine 
interest" exclusively "by means of the marginal productivity 
of the extension of the period of production", which" completely 
loses sight of the Principle of Scarcity". As we have shown, 
scarcity and marginal productivity, correctly understood, are 
one and the same thing. If we consider capitalistic production 
in society as a whole, it consists in the application of the annual 
"endowment" (to use a felicitous term of Bohm-Bawerk's) 
to preparing for a consumption, which, on the average, lies at 
some point in the future, and at a point more remote, the more 

1 His objection that "80me saving would take place even with & zero 
rate of interest .. is ludicrous in this context; if there is no rate of interest, 
there is no need for any explanation. 

• Economic J qurnaZ. 1904. 
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intensively capitalistic production ia. Here the duration of the 
capital-investment ia the only variable dimension, and an increase 
in the social capital ia thUB ip80 facto equivalent to a lengthening 
of the average investment-period. It ia of course assumed that 
the original factors of production, land and labour, remain 
constant, or, which amounts to the same thing, that capital 
increases relatively to them. Professor Cassel's reference to 
.. conservative agriculture .. , where an increase in capital need 
not bring about any change in the period of production but at 
most an extension of the area under cultivation, ia therefore 
only an argumentum ad ignoria1lliam-how far it is ez ignoria1llia 
it ia for the reader to say. 

We return once more to Bohm-Bawerk. Of hia magnum 
optU .. Kapital und KapitaJzina .. , Profe88or Cassel says that .. in 
spite of the solid and extraordinarily careful work put into it, 
it ia in the main misdirected, both in its critical and hiatorical 
and in its constructive parts ". Bohm-Bawerk's critical mono
graph, a work without peer in economic literature, which clearly 
and decisively demonstrates 1 the obtuseness, superficiality, and 
error so characteristic of most of the older attempts to explain 
interest-can it be .. in the main misdirected" ! Perhaps for 
a change, Professor CaBBel will enlighten UB as to why hia own 
loud praises of Turgot's theory of interest (in his .. Nature and 
Nece88ity of Interest ") are now suddenly silenced.' But he may 
well rejoice that his own youthfuljeu rJ,' uprit, the idea of identifying 
interest and the quota of capital accumulation for the splendid 
reason that they are both proportional to capital as well as to 
time,' escaped Bohm-Bawerk's critical attention. As far as the 
.. Positive Theory" is concerned, its .. misdirected character" 
should, according to Professor Cassel, already be made evident 
by Bohm-Bawerk's .. statement of the problem"o .. Does the 

1 n is easy to explain. .. Profeaaor CaaaeI doee u fJO* /ado. that the 
older attempt. moat be allowed .. to lapse into obliTioD .. (p. 185). bat it would 
certainly not. have been 10 before Bahm·Bawerk had written. 

• But.". O&D atililind a faint echo of them in his atatement (p. 51) that a 
pi_ of land in part. yields a certaia return. and in pan .. obTioaaly .. baa • 
certain capital value. AchGll, that is 10, bat it onlr. becomee .. obTioua .. with 
• rational throry of intereat-i.e. one oppoeed to TUrgOt' .. 

• .. Du Recht auf den TOllen Arbeitaert.rag." P. 124 fl. There CaaaeI. in 
his eagern_ to obtain fairly plausible figures. makee an arithmetical blander. 
which .. a teacher of mathematica he would aca.rceIy have exoused in his papila. 
When the book appeared I privately drew his attention to this eerioUl error ; 
but this ciroumatanoe did not prevent him from later qaoting his wark without 
any qualification, .. if no exception could be taken to it.. 



236 LECTURES ON POLITICAL ECONOMY 

value of the product depend on the value of the factors of 
production, or, contrariwise, does the value of the factors of 
production depend on the value of the product!" Professor 
Cassel does not advert to the fact that this well-founded question 
was put in exactly the same form by Walras, and that it was 
answered, as far as I can see, by both thinkers in exactly the 
same way (which is the way Professor Cassel answers it himseU). 
The question as such makes him. uncomfortable. Moreover, he 
repeats the same remark against Jevons, notwithstanding his 
previous description of Jevons'theory as a " great advance ",1 
Can then" a great advance" be" in the main misdirected 1 " 

I shall not linger long over Professor Cassel's own positive 
contribution to the theory of capital. Discussions in this sphere 
are only too easily lost in a maze of words. For my part I cannot 
feel myself bound to any particular terminology, but have often 
declared that as long as the time-element is given its appropriate 
place, the starting-point for the construction of a theory of 
interest can be chosen almost at random; it does not really 
matter whether we start from the productivity theory, or from 
use, or abstinence, or even from the theory of money. The 
only important thing is to be consistent. But it is just this 
consistency that I find wanting here. We can either adopt Walras' 
method of taking a cross-section through 80cial production at 
a moment of time, and thus consider only the co-operation of 
the factors of production existing at the moment. In this case, 
no doubt, the demand for finished products constitutes an 
indirect demand for raw materials and the factors of production, 
by means of which the finished products are produced. At the 
same time there is a demand for new capital-goods, and their 
present yield is the basis for their estimated future yield. We 
thus gain a clear insight into the mechanism by which loan
interest is determined at each moment of time. In this method 

1 That Bohm.Bawerk's work does not lack faults, and that he did not give 
us all that he could have given under more favourable circuJIllltancee, ia my 
opinion too. When my book, Uber Wert, Kapital vnd RenU appeared, Btihm. 
Bawerk wrote me that the objections I there made against hie theory coincided 
at many points with the .. self· criticism " he never ceased to exercise on hie 
own work. One might infer that he had in mind .. further development and 
completion of thie system. But nothing came of it. For many yean hie time 
was claimed by political activities, and also he later found himself the object 
of 80 many (more or Ieee) unwarranted attacks that in the end it became .. 
po~t of honour to reprint hie work practically unchanged even in the 1ast 
edition. 
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of procedure we have no use for .. waiting as a factor of 
production" (though it enters to some extent as the regulator 
of saving). Or eue we can refer everything back to the original 
factors of production in conjunction with waiting (or preferably 
time). Here we make a longitudinal ,ecticm instead, and 
this construction is also admissible. This longitudinal section, 
as Professor Cassel does indeed remark, actually extends 
indefinitely in time in both directions. This indefiniteness, 
however, is of no practical importance, since the major portion 
lies between finite limits. If we proceed thus, the indirect demand 
for the factors of production from the consumers' side becomes 
a mere metaphor, and we also cease to take capital-goods into 
consideration; adopting the scheme of Jevons and Bohm-Bawerk, 
everything is resolved into a continuous production directed 
towards the future. 

In the first place, this method gives us a purely theoretical 
insight into the very origin of interest; but practically, as 
I observed in my t:Jber Wert, it has the serious drawback, which 
arises from the durability ot certain capital investments, of 
presenting the process of successive readjustments, from which 
an equilibrium situation would ensue, as embracing an interval 
of time where centuries are the merest episodes. This incon
venience, however, lies in the very nature of the subject-matter 
and cannot be avoided. For practical purposes we might of 
course confine our attention to shorter periods, and put 
particularly durable capital-goods in a group on their own as 
a kind of .. Rentengiiter "-comparable to "land" and the 
supply of natural forces. This procedure I there proposed and 
it is this which Professor Cassel now adopts, but of course we 
do not obtain more than a provisional equilibrium situation 
in this way. 

Professor Cassel oscillates between these views without 
giving any precision to the concepts he uses. In the section 
on the pricing-mechanism, he would also like to restrict himself 
to the given moment. But on page 207 he says that "any 
analysis of the exchange-economy must be limited to a fairly 
small and determinate period". Here it is therefore not 
a moment of time but a period of time that is still being dealt 
with, and we are not told how its duration is to be determined. 
A few pages later (p. 215) he adds that .. the connection 
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appears most clearly if we rt'gard the services (of durable 
capital-goods) as the ultimate products and thus include waiting 
for their services in the production process in its wider scnse ", 
etc. Here, therefore, we must necessarily deal with a significantly 
long" period ". Yet he makes no attempt to complete his 
prenous "equilibrium equations" by taking account of this 
omission, and the cardinal question of whether the "price for 
waiting" (interest) is determined by its own scarcity or the 
"scarcity of capital .. remains shrouded in darkness. The 
problem is indeed difficult; it is only Professor Cassel's claim 
that he has made it so much easier than his predece&SOrs that 
ga ve occasion to these reflections. 

Professor Cassel's favourite expression" capital-disposal" 
(it used to be called Kapitalnulzu1l9 or the use of capital) is not 
particularly suited to the clearing up of the matter. This 
"capital-disposal" soon becomes synonymous with waiting (in 
which case it is superfluous as a term), and then a c»nJilw", for 
waiting (and therefore not synonymous with it) in the waiter him
selfl; and later we take it to be the waiter who puts his capital 
at the disposal of another. " Waiting," we read (p. 199), .. implies 
that a person foregoes for a time the disposal of ctJpital. 
Capital-disposal is the right of disposal over ctJpital thus 
rendered possible for this period." I But what is the word 
.. capital" doing here! The man who saves and waits certainly 
foregoes the consumption of some of his in.come, and eventually 
places this in.come at another's disposal in exchange for a future 
(greater) income. A house costs £5,000. I have an 
income of £1,000 per annum plus 95 shares of £50 
each, and either get the house built or want to buy it. I fort'go 
the consumption of a quarter of my income, or £250, and 
sell my shares in lots of £250 to nineteen other similarly 
situated persons, each of whom saves a quarter of his income 
in order to obtain possession of the shares, which thus only 
change hands. (Alternatively, they might have taken out 
mortgages on the house.) With these twenty parts of twenty 
difierent persons' incomes the house is paid for, and no house 

I .. Jnorder to be in. position to take over thia fanctioll ( .. aiting\. we Dnl" 
~ of. cert&in amount of capital in the .bstract __ " (po 199). The 
words .. in the .~, _ " admit of no explanation, for _here previou&l1 
baa there t-Jl any definition of capital other tha.a na.I capital. 

• The italiaJ are mine. 
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has ever been built or purchased in any other way when payment 
was made in cash. The builders of the house obtain a new income, 
which they can dispose of as they think nt. The matter is just 
as simple in practice. . Why make it more complex purely for 
the s/!.ke of jargon 1 Professor Cassel also has a predilection 
for the phrase" capital-market", but fundamentally it is only a 
metaphor, for no capital in the physicalllense is either demanded 
or supplied on this market, but simply and solely portions of 
income, which are supplied by savers and demanded by 
entrepreneurs. 

Characteristio of Professor Cassel is his sharp distinction 
between durable goods and consumption goods. Here also he 
must have been primarily inspired by Walras, who as we know 
defined the former exclusively as capital and the latter as 
II revenUl "; for the simple reason that the total value of the 
future services of a durable good is as a rule greater than its 
present value, the difference constituting interest. This 
distinction, however, cannot be justified. Even the goods 
which are consumed in a single act must be counted as capital 
when the act of consumption occurs in the future and the goods 
obtain a·greater value through the very act of waiting. Broadly 
speaking, the manufacturers' and merchants' stocks of raw 
materials and finished goods belong to this category, as ProfeBBOr 
Cassel himself admits, although he is apparently inclined to 
belittle their importance.' 

None the les8 he wishe8 to maintain' without qualification 
that this distinction is essential. Even in the Introduction he 

I Whether atocka of suoh goods &rising from the intermittent natun of 
produotion abould be included in the capital wnoept is a detail of mainly 
theoretical Interest. The &JISWer to the question is in the negative. Profe.or 
Caaael attempt. to abow that the need of an economio distribution of the 
oonsumption of IUch • atock, e.g. the .toclr. of wheat until the nut barnet, 
would of 1tae1f f!OOuce Intereat (p. 2UI n.,. But heeuoceede in abowingaome
thing entirely dilJerent. i.e. that if money Intereet originated in another way. 
the price of wheat during the oonaumption-year muat suoceeaively rise. Bere 
it is preciae1y the rate of intereat which brings about an increaeing inequality 
in the consumption of the stock of oom, whereas according to Profeaaor Caaael 
the fuuotion of intereat abould be the reTerBe. The IJ:planatioD abould be 
aim ply that the ac&roity of the stock haa no effect on the height of the rate of 
Interest. If everything is oompleted in term. of oorn there is no rate of intereet 
even in CaaaeI'I exampl .. and if wheat were the only oommodity produced. it 
it is ditlioult to imagine how tr&D8&Ctiona tllitAi" the ~year could produce 
interest. But. not eo when they are extended from one h&rTeet-year to another. 
when the rate of interest would be • aymbol of the discontinuity of production 
ltaelf. 
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devotes to the subject space and attention which seem to me 
to be wasted. Again, when he is explaining the origin of interest, 
he clearly distinguishes between "the gradual wearing~ut 
of durable goods" and "time-consuming production in the 
real sense", and he accuses (p. 194) Jevons (and Bohm-Bawerk) 
of "artificial constructions", when they try to "force" both 
processes" into a single form". We may well admit that the 
technical aim of capitalistic production is, or at least can be, 
different in both these cases. One or more time-intervals can 
deliberately be inserted in production in the latter, mainly in 
order to utilize the free forces of nature (the storing of wine 
in cellars, the effects of sunlight on vegetation, etc.). With durable 
goods, however, it is largely a question of joint supply. A capital- . 
good is given durability in order that it should yield more 
services, but these must, on the average, necessarily be postponed 
to a more or less remote future. From an economic point of 
view the difference is therefore unessential-the less so because 
increased durability often goes hand. in hand with an all-round 
increase in efficiency; and it entirely disappears if, as in other 
cases of joint supply, we employ the method of variations (the 
marginal method) and thus obtain a picture of the whole process 
in flux. A farmer has to choose between two ploughs, one of which 
lasts ten years, and the other, equally useful, lasting eleven. If he 
chooses the more durable (and dearer) plough, he has the benefit 
of an extra year's service, which, however, only comes into 
being after the lapse of eleven years, and must therefore replace 
the difference in price between the two ploughs accumulated 
by the total interest for the eleven years. Similarly, the price 
of old wine must exceed the price of newly-pressed wine by the 
interest for the years of storage. 

Professor Cassel holds that the real practical reason justifying 
this distinction is that "incomparably the largest quantity of 
capital-disposal is required for the services yielded by durable 
goods" (such as houses, railways, etc.). Translated into everyday 
speech this means that the greater part of annual savings, 
together with the annually disinvested portions of capital, are 
invested in this way. And this is what undoubtedly happens in 
present-day society, but only because of its outstandingly 
progressive character. In a stationary state, the situation would 
be entirely different. The whole of this analysis furnishes but 
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one example ov.t of many of Professor Cassel's irrational 
inclination to regard as normal what is from a quantitative 
point of view a violently progre88ive society. 

We come now to an undoubtedly valuable contribution to 
the practical problem of interest. We are, or course. referring 
to his celebrated calculations on the strong impulse to individual 
capital-consumption and to a reduced total of capital accumula
tion which a very lotD rate of interest would induce. (It is on 
account of this tendency that such a low rate cannot exist.) 
This element deserves all attention. but one cannot with 
certainty infer any other conclusion than that saving and capital 
accumulation will progress at a slower tempo the more the rate 
of interest falls. And this seemB to be clear a priori. Assuming 
a sufficiently clear insight into the urgency of future wants as 
compared with present wants, and also a sufficiently vivid 
interest in the welfare of future generations. it will appear that 
capital accumulation cannot cease, as long as it is generally 
poBBible to gain itwre in the future by sacrificing less (computed 
in terms of subjective values) in the present, i.e. as long as 
there is a positive rate of interest, however small. In a socialist 
state, the conception of which presupposes the ful£1ment of both 
these conditions, the rate of interest would therefore tend to 
fall to a minimum, until it finally became zero. Cassel's 
own views· on II interest in the socialist state" are rather 
obscure, and appear to be a survival of his bizarre ideas in 
II Daa Rec1c " • 

The important practical question of the structure of the 
rate of interest ~ the immediate future, that is to say. until 

. the 1088es in capital incurred in the war are more or 1e88 made 
good, depends above all on what happens to the population. 
This book contains no chapter on the theory of population
only a couple of pages in the chapter on wages are devoted to it. 
out of sheer necessity-and the author's own views on the 
subject seem to be hopelessly vague. It appears as if his whole 
system of .economics is' so inextricably bound up with the idea 
of a continually lnd rapidly increasing population that he 

. cannot depart from it, even when it is all too patently opposed 
to the facts. Before the war, Bortkiewicz had already predicted 
that the population of Germany would have become stationary 
within perhaps twenty-five years. Since the war the probability 

a 



242 LECTURES ON POLITICAL ECONOMY 

has become much greater, and the prediction need not be confined 
to Germany alone I 

Professor Cassel maintains that, even in a stationary state, 
every fall in the ,rate of interest would produce an enormous 
rise in the demand for fixed capital, e.g. for houses for labourers. 
But this is by no means certain. The price of a house is not 
made up of interest only, and, besides, the habitation of a large 
house involves other outlays. Of these fuel was quite as expensive 
in Sweden as the rent of the house itself-at least during the 
war. The situation is entirely difierent when there is a great rise 
in the standard of living of the labouring population, for then 
it becomes certain, as the example of America shows, that the 
workers' demands for dwelling space will increase even without 
any fall in the rate of interest. 

All in all I fear that Professor Cassel has not succeeded in 
throwing light on the problem of the probable future rise or fall in 
the rate of interest, whether in ita theoretical or practical aspects. 

We must add that this chapter undoubtedly contains many 
sound observations, e.g. on the questIon of the tendency towards 
the concentration of firms (increasing returns proper)-a subject 
which has hitherto been very much neglected by theorists. But 
queer and arbitrary statements, whose only motive apparently 
is a desire to controvert accepted principles, are to be found 
in plenty, e.g. on pp. 227 and 223 among others. F~r reasons 
of space, I must forego any closer examination of them. 

No less than thirty-eight pages are devoted to' the theory 
of rent. We may well doubt the need for 80 exhaustive 
a treatment, for nothing new is added to a subject which has 
been discussed almost ad nauseam and which is yet so simple 
in essence. The pertinent criticisms of the Ricardian theory 
had already been made by Wahas and should by now be 
considered common property in economics, even though no less 
an economist than Marshall attempts to maintain Ricardo's 
teachings in their old formulation. It is in any case an abuse 
of words to dismiss, as Professor Cassel does, Ricardo's famous 
thesis that "the price of com is not high because rent must 
be paid but that rent must be paid because the price of com 
is high" as merely" false ". Rightly interpreted, it contains 
an extremely important and often misunderstood truth, and it 
should not give rise to any real misconception.· 
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Naturally, in actual fact, as Professor Cassel (following 
Walras) rightly maintains, the price of land and its services 
is determined in more or less the same way as the prices of 
other factors of production, and is only a link: in the whole chain 
of price-relationships. But if one tries to deal with the whole 
problem in all its· ramifications at once, it becomes so much 
more complex and so much less susceptible to a general survey 
that the whole exposition peters out in vague generalization. 
If we are to obtain some real insight into the interrelations 
of the phenomena, it is therefore necessary 1 to start with a first 
approximation or abstraction, in which the quantities of goods 
on the market are taken as given, and then go on to a second, 
in which the price, of the goods are taken as given. This procedure 
is equivalent to treating the problem of production (and 
distribution) on the assumption that only one commodity is 
produced-and yet even in this case it is complicated enough I 

A.A an example of the looseness of analysis in this book, 
we may cite the statement (p. 286) that in comparing two 
pieces of land of difierent quality, we must not, as Ricardo 
does, assume them to be worked by the same amount of .. labour 
and capital", but by the amount of labour and capital adapted 
to each. What is he driving at t Ricardo himself says that the 
better land is cultivated more intensively, whether alternatively 
to or simultaneously with the cultivation of the worse, but that 
does not imply that there is a lacuna in his deduction of 
difierential rent. 

Professor Cassel's peculiar and mutually inconsistent 
definitions of .. increasing and decreasing returns" have already 
been discussed.· On p. 279 he adds yet a third, when he says 
that if with a given :pric6 for labour, land, and capital an 
entrepreneur can increase the value of his product relatively 
to total costs by applying more labour and capital to a given 
piece of land, a firm is still .. in conditions of increasing returns ". 
But on the same assumption the entrepreneur could have obtained 
the same addition to his relative profits by diminishing the 

I n was this method that I for my part adopted. 
• Aa In agrioultuno. we oan usually manage without the terms Incre&sing 

and (after a oertain point) diminishing returll8. For as soon as the population 
has In~aaed to luch an extont that the free producta of nature (wild grasa. 
timber. etc.) have an exchange value, diminishing return, have alreadyl8t In 
and cannot be counteraoted (but rather can only be IlhiIted to a higher plane 
by technioal progreas)-which CaaseJ himaelf _me to admit. 
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amount of land employed and thus reducing total costs. On this 
excellent definition "increasing" and .. decreasing" returns are 
therefore identical ! 

The whole analysis is here very nebulous and difiWle. 
Naturally, the entrepreneur strives to attain the maximum 
absolute and not relative profit; we must therefore necessarily 
start from something fixed and given, or else the whole edifice 
will vanish into thin air. We must assume that the entrepreneur 
disposes over either a given amount of capital (his own or 
borrowed), or else a given area of land, or finally a given amount 
of labour (as in co-operative agriculture). But in this case the 
Principle of Substitution only comes into operation for the 
factors of production demanded by him and not for those he 
already possesses.! Only in a general equilibrium resulting from 
competition between entrepreneurs, where their profits are 
theoretically forced down to zero, does the Principle of 
Substitution or marginal principle hold universally. And yet 
we must always introduce a reservation for .. the marginal 
productivity of capital" regarded as a sum of value. This 
I have explicitly proved in my writings, but Professor Cassel 
completely neglects it. His own rather vague and difiu.se theory 
of capital is wholly unadapted to more clear-cut conceptual 
distinctions. 

Greater store must be set on his really exhaustive treatment 
of the rent of mines-" the price of natural ma~riala". And yet 
in my opinion his discussion would have gained in significance 
if he had first dealt with what is theoretically the simplest case, 
that in which the mines are regarded as inexhaustible, and at 
the same time the annual output can be increased within certain 
limits without increased general costs. This is clearly the 
assumption from which Ricardo starts in his only too sparse 
reflections on the subject. If in these conditions all mines should 
be regarded as equally productive, there would, says Ricardo, 
be no rent for the mine, and the price of the minerals would 
include only labour and capital costs. When, on the other hand, 
some mines are more productive than others, the owners of the 

1 This limitation is also to some exteu' applicable to my analysis ill 
LeclvruOltPoliliwlECOfIOmJ (p.131 above). where 1 was desliDg with increaaing 
returns proper. n was therefore JIO'lSible to conceive of (e.g.) a truot with. 
~ capital consisting of many individual firma and attiTing after an optimum 
~ for each ; ill this way i' obtains. maximum prnfi& on all its iDdiTidaal 
mvestmeuts of capital and on ita capital as a whole. 
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better mines enjoy a rent, which is determined in the same way 
as the ordinary rent of land. 

But here Ricardo must be wrong. U on this assumption 
the better mines were .released for free exploitation, labour and 

I capital would flow from the worse to the better mines, the 
annual output would riae and the price of ore fall. We maintain 
on the contrary that there would be no such change in the 
price of agricultural products when the rent of land is confiscated 
or remitted by the State. The owners of the better mines can 
therefore only procure incomes by an artificial lowering of the 
gross product, and even in this case there would be an essential 
difIerence between .. royalty" and .. rent". The former is 
a monopoly rent, the latter a pure scarcity rent. When we 
take an imminent exhaustion of the mines into account, the 
difference is naturally accentuated, but it tends to disappear 
to the erlent that relatively increased costs are involved by 
increasing the annual product of either mines or agriculture 
in general. In any case, it is to Professor Cassel's credit that 
he has gone into the details of a subject which has been only 
too cursorily dealt with in economio theory. 

We now come to the special chapter on wages. Here alao 
Professor Cassel claims to have constructed an independent 
theory, but I cannot discover wherein its originality lies. The 
division of wage-theories into .. pessimistio " and .. optimistio " 
is certainly not new. All wage-theories without exception-or 
with the exception of those which are merely confused-are 
necessarily pessimistio, if we start from an unrestricted tendency 
for the population to increase, otherwise no wage-theory would 
be pessimistio if pursued to a logical conclusion. Even the 
Iron Law of Wages is converted into .. a standard of life" 
theory or a .. Golden Law of Wages" [Gide}-a change which 
was by no means alien to Ricardo's train of thought. 

Why the Wage-Fund theory should be singled out from all 
others for description as pessimistio is difficult to understand. 
U we assume the .. dividend .. or fund to be sufficiently large 
and the divisor (the number of workers) sufficiently small, the 
quotient-the pet" capita wages-can, at least at first glance, attain 
any magnitude whatsoever. I willingly concede that the Wage
Fund theory, in ita classical form. where the fund was mainly 
regarded as of a nngle year's duration, was completely erroneous. 
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As we have already rema.rked, it led even Ricardo to draw (latently 
false conclusions, and in this form it unfortunately became 
a weapon in the struggle against the shorter working day. 
In the extended form it assumed at the hands of Bohm-Bawerk, 
it can easily be defended from a purely theoretical point of view, 
but it has, as we have said, a severe disadvantage from a practical 
point of view. Eminently durable capital-goods cannot be fitted 
into such a fund without involving the consideration of 
altogether unmanageable periods of time. For shorter periods, 
however, these durable capital-goods take on the same economio 
status as land; they are "Rentengiiter ", and their share (or 
their owners' share) in the product is determined, at least in the 
stationary state, quite simply according to the principle of 
marginal utility or of ma.rginal productivity. A fusion of the 
Wage-Fund and the marginal productivity theories, however, 
would then be impossible. Or else one can 1 throw overboard 
the whole concept of the Wage-Fund, or the subsistence-fund, 
and adopt instead Bohm-Bawerk's- brilliant suggestion. The 
idea of considering capitalistw production as primary and capital 
itself as secondary was put forward in the second book of the 
Positive Theory, but of course Bohm-Bawerk himself did not 
carry it to completion. By this means everything is dominated 
by the marginal principle applied to land, labour, and time (the 
period of waiting or capital-investment) as the £acton of 
production. 

Rema.rkably enough, in this chapter, Professor Cassel also 
rejects ma.rginal productivity as a ground for the determination 
of wages; he asserts inter alia that it provides no " elucidation 
of the dependence of wages on the workers' efforts and ability". 
This we fail to understand. In the individual case wages are 
of course proportional to the worker's efficiency-in all cases in 
the bargaining system. If the efficienoy of labour increases all 
along the line this theory drives us to the conclusion that wages 
fall relatively (or possibly absolutely), but this sad result cannot 
be ascribed to the fault of the theory I Cassel adds that he is 
afraid t1:tat efficiency and ma.rginal productivity will be confused, 
and in support of this view he quotes a passage from ProfeBBOr 
Seligman which is not very remarkable in its penetration, and 
however prominent a thinker Professor Seligman ma.y in many 

1 For my own part. I have already made the attempt. 
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respects be, we cannot hold him to be a typical representative 
of modem economics in any way. 

What then are Professor Cassel's own vieWs on the theory 
of wages t It is not 80 easy to say. He begins by going back 
to the principle of supply and demand, which always provides 
a starting-point at any rate, if nothing else. But in its 
elaboration he expresses himself, contrary to his wont, in quite 
loose phraseology, as though he were afraid of certain unavoid
able conclusions. The policy of .. the open shop" described by 
the Webbs he praises discreetly, without, however, completely 
binding himself to it. .. The Webbs' doctrine has the great 
merit that it has changed the study of the supply of labour from 
a pure computation in terms of arithmetical magnitudes to an 
examination of the underlying economio and social processes 
which determine the supply of labour "-which sounds very 
much like a verbal flourish. And as verbal flourish number two 
I shall cite the following (p. 333): .. The most advantageous 
position for labour on the whole is attained if the supply of labour 
is as nearly as possible adapted to the demand, i.e. if the price 
of difIerent kinds of labour is merely the expression of their 
inevitable natural scarcity." Can this theory be applied without 
closer examination to those earning the lowest wages 1 More 
than once Cassel talks of the necessity of an .. amelioration" 
of these unfortunate wage conditions or of the .. market". and 
still more often he warns us against any U misdirected" attempt 
at such an amelioration. but he never tells us how the desired 
amelioration should be introduced.1 . , 

I Undoubtedly. the cardinal mistake in his approech is that he here, u 
in his trea.tmentl of parasitio OOOUpatiOlll and the like. alwaya prooeeda from 
the hidden &IIIumption that wages &I suoh muet neceeearily be aufficient to 
cover the labouren' subsistence. Neither theoretioalJy nor often praotioalJy 
is this hypotheaill justifiable. Since the theories of • BOienl'll must be general1Y' 
valid, n is perhape permisaible to oonoeive of ... IUOng" cue. We aha11 
&Illume that in equilibrium. wagea for moat workers are considerably below 
the lubsistence-level. but that, at the lame time. the total product is 10 great 
that, with a cWferent distribution. itl would abundantly coYer the Deeds of all. 
From Prof_or Cuae!'. point of view tho question of an amelioration of the 
conditione of labour in tbia 0&118. COIIItitUtea, u far u I can Bee, ." o1uoluW, 
• ...,oluble problem. For wages &lauoh cannot be raised. at least not safely. unlelll 
the population diminishes to suoh an extent that. the marginal produotivity 
of labour is oonsiderably raised. But such. diminution is • elow and, in most 
oasee, painful prooeea, and, moreoYer. in tbia partioular _ it would, on our 
&IIIumption. be oompletely unneoeaaary and tlierefore to be repudiated. The 
only way out is to grant subsidies, of the ooneequenoee of whioh Ca.aael is 80 
fearful. U neoeesary. they must of course take on suoh • form thatl they do 
notl imply an)' humiliation for anybody. 
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When he discusses (p. 334) the question .. of a limitation 
of the total supply of labour", he expresses himself so vaguely 
that we cannot tell whether he is considering a shortening of 
hours or even-and this more or less follows from the conten
a reduction in the number of workers, which naturally makes 
an immense difierence. On p. 349 he says that too small a relative 
birth-rate in the higher classes and the upper sections of the 
working-classes may "perhaps lead to a relatively too great 
scarcity of qualified workers, especially in the key positions". 
This in its turn would involve a particularly disadvantageous 
development of the market position for the lower classes, and 
would press down their wages considerably. No doubt such 
a chain of events is conceivable, but in any case it would be 
hard to point out a historical example of this kind. A general 
fall in the birth-rate is a phenomenon confined to comparatively 
modem times . 

.AB an explanation of the high wages of North American 
workers we are offered (p. 339}-as far as one can gather from 
a phraseology which is repeatedly loose-the theory that the 
European demand for agricultural products prevented their 
internal price in America from falling as much as they would 
otherwise have done. If that is his real opinion, it is wrong. 
This demand-as he himself admits immediately afterwaros
was responsible for the emergence of rent and to this extent 
for a fall in wages (in terms of com) in America. Whether this 
disadvantage has been counterbalanced by the cheapness of 
European industrial goods is more than doubtful. 

The chapter closes with several reflections on .. wages in 
the socialist state", which, like his previous remarks on the 
same subject, suffer from being excessitvtly critical to the point 
of ineffectualness. He asserts inter alia that much, perha pa most, 
of the incomes of the" leisured classes " to-<lay would f'IOl, after 
redistribution, accrue to the benefit of consumption in the 
socialist state, because" probably" it .. will have to be claimed 
for the requisite accumulation of capital". 'Which presupposes 
a large continuous increase in population inconceivable in the 
long run, whether in the socialist state or in present-day society. 

On the whole, in spite of much that is interesting in detail, 
Professor Cassel's inquiries into the theory of wages are too 
much devoid of rigour and-so to speak-backbone, to provide 



CASSEL'S SYSTEM OF ECONOMICS 249 

the basis for fruitful social investigationa, although, appealing 
to a well-known monograph, he very emphatically states that 
such has been the case. 

III 

The third book is devoted to the nature of money and to 
some extent to actual monetary systems. Even here the author's 
theories are not too rigorous or consecutive. As far as one can 
see he is still completely dependent on the Quantity Theory, as 
in Section 43 on .. Free Standards". The only conoe88ion he 
makes to the .. bullion" theory is to be found in the statement 
that the hope of a future conversion of paper money into bullion 
can to some extent affect its value. Indeed, thia is not incom
patible with the quantity theory; some-bank notes are hoarded 
for future oonversion and, for the time being, take no part in 
circulation. Besides there are cases on record where paper money 
has attained a value even higher than that of the bullion it 
originally represented. 

But in the chapter on .. Bank Money" we suddenly stumble 
on the following passage, which might almost have been 
culled from one of Jacob Rie88er's pre-War works. No one 
should doubt, at this time of the day, that these works exercised 
a baleful influence on Germany's monetary system during the 
War. I quote the passage in full :-

.. There is moreover a possibility of a continuous multiplica
tion of the means of payment only as long as confidence in the 
bank's capacity to cash its notes and deposit is undisturbed. But 
as we know from experience, this confidence cannot be maintained, 
unless the bank keeps a reserve which is in a sufficient proportion 
to the obligations daily falling due and particularly to its notes. 
In thia respect an international desire for an appropriate reserve 
has arisen, a desire which has not fixed upon a coustant numerical 
proportion without seriously upsetting confidence at home and 
abroad in the maintenance of the foreign exchange rate. We 
therefore find that a minimum reserve which is never actually 
used is regularly kept against bank money (!). This minimum 
reserve will be left untouched even in cases of the direst necessity, 
as in wartime. What is more, it is just in such cases, as the most 
recent experience has shoWIl, that an earnest attempt i. made to 
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protect the reserve and even to strengthen it by diverse meana by 
abolishing the obligation to redeem the notes in cash." 1 

Well might we ask-what is Professor Cassel's true opinion 1 
Is it the " scarcity of bank money ", ultimately ensuing from the 
interest policy of the banks, which determines the value of 
money ~ Or is it confidence in the conversion of bank-notes 
and deposits in gold-a confidence so touchy that it must always, 
so to speak, have its object, gold, visible before it, but at the 
same time so impregnable that it cannot be perturbed when it 
is patently deceived by the banks' indefinite postponement of 
conversion ~ Of course one can only accept one of these views 
to the exclusion of the other. There is no doubt, at any rate 
for me, as to which has most to be said for it. In the nature of 
the case, Professor Cassel should tend to hold the former-the 
experience of the War, as he himself admits, must influence 
him in this direction. Z 

When he is unravelling the influence. of the rate of interest 
on commodity prices, we meet the same regrettable half-hearted· 
ness and uncertainty. Judging by many of his statements, he 
is clearly aware that the essential factor must be the relative 
height of the rate of interest in relation to the return the borrower 
expects to get from the loan, i.e. to the real rate of interest. 
None the less he says 8 that "a real rate of interest in 
any other sense than the market rate does not exist". Very 
strange! The rate of interest on the so-called open market, 
i.e. the discount for first-class paper, which in fact constitutes 
a kind of intermediary between prime bills of exchange and 
mere cash, stands indeed in a looser relation to the average 
yield on capital than does the bank-rate. Again, as far as this 
yield, i.e. the real rate of interest, is concerned, it is actually 

-1 [This passage, which occurs on p. 366 of the first German edition, h&8 
been substantially modified in the second English edition.] 

I It is a matter for sep&r&te oonsideration that, at the critical 
moment he goes back on his oonvictiollB, at 1e&st app&rently; for inat&nce, at 
the beginning of last spring (1919) he unexpectedly supported the lowering 
of the Swedish bank.rate. Since then, judging by newspaper articles, he h&8 
&gain held that the bank rate (though only the loa,. rate) shonld be kept up. 

a [See first German edition, p. 382; first English editiou. p. 418. In 
the second English edition (p. 439) the paas&ge has been modified ud reada 
as follows: ....... a real rate', in a sense other than that of the m&r~ 
rate, is a very unreliable indicator for the banks' interest policy. Binee the 
!Darket is, as already shown. directly and poWerfully intluenoed by the banb' 
mterest rate ".] 
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not observed on the Stock Exchange apart. perhaps. from its 
indirect effect on the price of shares. Of course it cannot 'be 
strictly determined numerically. but ~t does not on that account 
cease to exist and exert its full influence on economic phenomena. 
11 eat would still exist "even if there were no thermometers, and 
so would electrio currents even if we did not know how to 
measure them by means of a galvanometer. 

My own statement that a persistent, abnormally high or 
low money rate must be cumulative in its effects on the level of 
commodity prices Cassel calls .. a paradox which is obviously 
only possible if we overlook the reactions on the capital market 
of an unjustifiable lowering of the rate of interest ".1 

But how can the fact that a cause operates in the same 
direotion as long as it persists be called a paradox' Clearly 
my theory coincides with Ricardo's theory of the effects of 
a continued flow of gold into the banks. On the other hand, 
it must be admitted that some forces come into playas a reaction. 
Professor Cassel's own discussion of these forces (on the preceding 
page) does not appear to be particularly lucid. There is no 
doubt that when a sudden violent rise in prices has set in, people 
with fixed incomes or with incomes which have not increased 
sufficiently are compelled to curtail consumption. This process 
is equivalent to a real accumulation of capital, and to that 
extent should lower the real rate. In normal conditions. however. 
such a reaction should only be of secondary importance. Other
wise. as Ricardo says, the banks are .. potent engines indeed ". 
they will be able to determine arbitrarily the height of the rate 
of interest without any risk other than that attaching to a single 
rise or fall in the level of commodity prices. Professor Cassel 
was formerly wont to be the first to maintain that the banks 
do not have this power. 

What appears to me to be a still more serious defect is 
Professor Cassel's tendency to expound the theory of money 
in such a way as to make it serviceable {or some of the practical 
ends in which he is interested. He holds inter alia that the 
present high margin of profits of private banks is especially 
beneficial and must be left undisturbed. He therefore attempts 
to render credible the theory that the rate of interest does not 
normally have any effects worthy of mention on the volume of 

a [See fIlat English edition, P. "9, 110] 
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saving. Naturally, he cannot substantiate this view. Accordingly, 
he explains in the Introduction to his chapter on Bank Money 
(p. 412) that" in an inquiry into the nature of money, it is 
clear that we must abstract from all deposits representing 
investments of capital, and confine ourselves only to cash 
entrusted to the bank on current account". It is no accident 
that this is a preliminary to his thorough-going refusal to attach 
any importance to the deposit-rate in the determination of the 
value of money. In the important Section 47 on the" Cover 
on Bank Money and its Reflux", Cassel assumes for the sake 
of simplicity that" the capital left in the bank for longer periods 
or permanently remains constant ",1 and this provisional 
assumption is never later discussed. And yet he himself must 
recognize (p. 438) that a rise in the discount-rate will only have 
a sufficiently powerful effect on the "provision of money", 
if " the sum of money lent is large in relation to the bank money" 
(bank-notes or current accounts), in other words that the money 
consisting of interest-bearing deposits (just as much as the 
banks' own capital) constitutes a significantly large part of 
total liabilities. The importance of deposit rates for a rapid 
regulation of the issue of bank-notes (or bank money in general) 
clearly follows; at the same time it is the basis of the modem 
demand that the central banks should also be allowed to receive 
deposits in return for the payment of interest-as the Bank of 
England actually did during the War, at least for the private 
banks. 

Although he elsewhere keeps only to the closed economy II on 
principle" (!) Professor Cassel also deals here with international 
payments and the foreign exchanges. Characteristically enough, 
he begins with "free independent standards". This is indeed 
a very difficult and complicated question; in any case his theories 
do not seem to me to be well developed. He asserts that a high 
exchange rate in one country-4l.g. Germany-acta as a stimulus 
to borrowing from abroad on short term and to the export of 
securities, because in both cases "there is a profit to be earned 
on the high exchange" (p. 512). That may well be, but is this 
result certain! The man who procures a deposit abroad will 
one day have to pay for the loan. If the exchanges continue at 
the same rate, he has gained nothing, and has only had to pay 

1 .The italics are mine.. 
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what was probably an exorbitant rate of interest in the interim. 
Similarly, the price of foreign-e.g. SwediBh-securities must rise 
in Germany, while German securities fall in Sweden if the mark 
depreciates relatively to the krone; how then can it pay to 
export them from Germany to Sweden 1 

The explanation must be as follows. The man who buys 
securities in Germany in order to seU them in Sweden is not
as Cassel says-a speculator in the proper sense of the word, 
but is merely conducting an arbitrage operation, the gain from 
which, if any, he can calculate directly. Actual speculators are 
the final buyers or sellers of these securities. The German owner 
of Swedish securities sells in the hope that he wiU be able to 
repurchase at a profit when the marlc exchange rises again. 
He can therefore seU them at a somewhat lower price than that 
corresponding to the rise in the exchange-rate, or otherwise 
it would not pay him to do so. On the same grounds a Swedish 
buyer expecting a future rise in the exchange on Germany offers 
a little more for German securities than would correspond to the 
present rate of exchange, and so on. The same holds for Swedish 
imports from Germany. If the payment is stipulated in Swedish 
money and the exchange-rate on Sweden rises, the German 
buyer obtains a postponement of his payment, if necessary, 
against the payment of a higher rate of interest, because he 
hopes for a future fall in the exchange-rate. If the payment 
is made in German currency, the Swedish creditor, for this 
reason and no other, allows his claim on Germany to remain 
outstanding instead of pocketing it at the current low rate of 
exchange on Germany. 

One of two conditions is necessary, if a country having 
no interest-claims abroad is to be able to import more than it 
exports. EitAeF a country offers its creditors an attractively 
high rate of interest by raising its discount rate, or its foreign 
exchange-rate has fallen sufficiently to attract speculation on its 
prospective rise.! 

Of course the level of commodity prices and the exchange
rate always tend to move in the same direction in two countries 
trading with each other, at least as long as the exchange of 
goods can proceed freely, but this movement may just as well 

1 Of. my article In Eionomi4i TitUlri/l on .. Th. Riddl. of the Exchanges". 
To ju~ by an artiol. ill 811. Ez;pore. No. 17. 1913. c-l __ &0 have DO" 

accepted this vi.". 
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start from the side of the exchange-rate as from that of the 
price level. With a higher exchange-rate there is a rise in the 
price of exports as well as of imports, and if the banks do not 
appropriately react with a higher discount-rate, but let their 
bank-notes and credit flow out, the rise in prices is rapidly 
diffused to all commodities. Thus the credit poZicy of the banks
and above all of the central banks-is the dominating factor. 

With some astonishment we find Professor Cassel repeating 
in this book without any further critical examination his 
celebrated speculations-more fantastic than trustworthy~n 
the relation between the quantity of gold and the level of 
commodity prices throughout the nineteenth century. No one 
denies that some such connection must exist, but in order that 
it should be demonstrable in detail, all the factors at work must 
naturally be considered, and this he has completely neglected 
to do. We have heard tell of an American humorist who once, 
probably in the great days of the Temperance movement, gave 
an evening lecture with the queer title of .. Milk ", which began 
with a promise not to mention the word milk again. He succeeded 
without any difficulty. Professor Cassel has solved the much 
more difficult problem of giving us a numerical analysis of the 
connection between gold-production and the price-level from 
1800 onwards without as much as mentioning silver on a single 
occasion. I am by no means the first to draw attention to this 
omission, it has been done several times before now-in Sweden 
more than ten ye'ars ago by Brock. But it is still entirely ignored ; 
he continues to "conjure" with his gold-curves. Of what Wle 
are such ingenious constructions! The more they succeed, the 
more suspicious become the very methods which, when rightly 
used, should inevitably lead to a demonstration of the gap in the 
argument, at least for what covers the nineteenth century, when 
the world's main metallic currency was silver. If he had extended 
his curve to cover the eighteenth century, then, as far as I can 
see, their disagreement with the facts-not to say their absurdity 
-would have immediately become apparent. 

IV 

My review has become exceptionally long, or otherwise 
I should willingly write at rather greater length on the fourth 
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book on Trade Cycle, in order to compensate for my previously 
largely negative criticism. .AA I have already said, it is in my 
opinion incomparably the best part of his work. Professor Cassel's 
great gifts for concrete description based on facts and figures 
here show to ad~antage. Besides, the somewhat irritating 

. Olympian omniscience of the rest of the book has entirely 
disappeared; he never claims to have propounded some new 
theory of crises. but is content to suffer the older explanations 
of crises calmly and objectively and to accept the most plausible 
of them. At the same time he illuminates all the phenomena 
associated with the trade cycle with interesting statistical 
tables and diagrams. 

Considering the extraordinary difficulty of the subject (and 
my own far from adequate comprehension of it). I certainly 
cannot vouch for the correctness of all his conclusions, but 
on the whole they appear preponderatingly sound and just. 

Some objections can certainly be advanced; the description 
of the period of depression, which is the weak point of most 
theories. hardly emerges in a clearer light in Cassel. From his 
older essay (Ekonomisk Tidskri/t.1904), on which this is otherwise 
a great advance, he has taken the idea that capital accumulation 
even in a depression mainly takes the form of.fixed capital. He 
tries to show by means of the statistics of railroad construction 
(inter alia) that the increase in fixed capital-goods does not 
stagnate even in the downward phase of the trade cycle; so 
that society is better provided with fixed capital at the end of the 
depression than at the beginning. He forgets that all this must 
be judged relatively. The provision of fixed capital must always 
keep pace with the growing needs of the population. If its growth 
is actually accelerated in the boom and retarded in a depression, 
the latter from this point of view cannot serve as .. a preIiminary 
to the subsequent upward phase "-other than negatively by 
creating a relative vacuum which must be filled. Logically 
speaking, what Professor Cassel says must hold for circulating 
capital-stocks of goods. What in fact happens cannot, 
unfortunately. be ascertained owing to the lack of statistical 
material. Professor Cassel does not wholly deny this possibility, 
but he is generally tempted to keep it in the background. 

The agricultural situation is particularly relevant at this 
'point. If. as he also maintains. agriculture relinquishes some 
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labour to industry during a boom, it must on the other hand 
be possible to do some preparatory work in the subsequent 
depression, which will serve to provide food for the population 
in the next industrial boom. For during the depression a number 
of industrial labourers return to agriculture, which can also 
absorb part of the increase in the labouring population. Professor 
Cassel thinks-in my opinion wrongly-that agriculture is 
independent of trade cycles proper, thus differing from Dietzel 
and Petander, who perhaps g() to the other extreme. 

Here and there we still find inconsistent and loosely 
reasoned judgments. On p. 609 it is left an open question how 
far real wages (as distinct from money wages) rise or fall in 
a boom. But only a few pages later, without giving any really 
decisive reason, he is sure that they rise, at least if the services 
of those recently taken into employment are considered. Brock 
has maintained the opposite thesis, and the statistics he adduces 
would have deserved some scrutiny. The scepticism with which 
Professor Cassel here speaks of "statistics" does not well accord 
with his own diligent application of statistics as a method of proof. 

All these are mere details. One reads this painstaking 
discussion with interest and advantage. And what is more 
with enjoyment. The very toM is different. Curiously and 
characteristically enough it is just at this point, where he has 
really so much that is new and valuable to offer, that an 
unassertive, quiet and scientific approach redeems the unpleasant 
aggressiveness of the preceding part of his work. 

With.a certain feeling of constraint we ask: why could it 
not all have been written in this spirit' Why has not Professor 
Cassel throughout contented himself with the role of continuer 
instead of that of a pretended innovator, for which neither his 
nor other men's powers suffice when it is a matter of 80 large 
a field as the whole of economics' Why has he not resolutely 
freed himself from the immature vagaries of his earlier writings 
-which he cannot seriously maintain-and, with the acuter 
view which he must have acquired, given us a simple objective 
survey of the present position of economic science' That the 
work even in its present form has many merits, Ido not deny; 
but-and this is the highest compliment I can pay to his talent 
-he could have enormously improved his book if he had cared 
more for the subject than for his own self~teem. 
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Macaulay mentions as a characteristic of James IT that 
when a member of hia court dared to contradict him and humbly 
warn him against the conSequences of hia explicit avowals, he 
used to repeat what he bad said in identically the same way 
and then believed that he hail. lU.1ficiently refuleil aU objediom. 
Such a method may be all very well for kings in difficulties, 
although, as the example shows, it bas ita dangers even for them. 
For laymen who have not yet become the acknowledged monarchs 
of their subject it is decidedly not to be recommended. Professor 
Cassel must learn-unle88 it is indeed too late-to use hia critical 
faculties on himself as well as on others, to give as well as to take 
-otherwise hia life-work will not survive criticism. 



~. REAL CAFITAL AND IN'l"EREST 1 

(a) Dr. Gusta£ Akerman's Real!w.pital und Kapitalzins 

It has been a great pleasure for me to fe·read in print 
8 book in which I had already ta.ken a. keen interest in its 
manuscript form, especially e.s what remained rather obscure 
in the perusal of the manuscript now stands in a clearer lig!'" 
This holds for the defects of the book a& well as for its merits, 
but on the whole I believe that it is with a. good conscience that 
I can give the author credit for having fulfilled his anything 
but easy task with rare energy, consistency, and deep 
penetration. The object of the book is to investigate the 
co-operatitm of social durable capital with free uninvested labour 
in production. This problem is -cleady of great practical 
significance~no doubt much more so than the problems dealt 
with by Jevons and Bohm-Bawerk. They concentrated on the 
capitalistic process of production, in which labour reSOurces 
(and probably land resources) ripened into immediate consump
tion goods, or what the author calls" variable capi~l ". But his 
problem is so complex that the vast majority of economists, 
including the reviewer, have almost entirely po.ssed jt by as 
being much too difficult to be susceptible to ana.lysis. In spite of 
the fact that Walras did touch on certain aspects of the question, 
our author has not much to draw from him, for We.lras e83entially 
rega.rds capital-goods 3S intkstfWtible or as constituted in such 
a way that they can be kept intact with a. given amount of 
maintenance (or insurance) costs. This procedure naturally 
simplifies the problem, but on the other hand it neglects many 
of its most important aspects. For Walras does not take into 
account the fact that a longer or shorter duration {QI the 
projected capital-good may be more profitable, which is the 
crux of the matter for Akerman. But as the authQI himaeU 
a.dmits, the real starting-point, if nothing elae, of his own 

l This artic;l& first appea.nd in the EkcmomMI: Tid.llcrift, 1923, Noe. 6-a. 
pp. 145-180. 

2fiS 
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atment was discovered in the long-forgotten work of the 
tish-American, John Rae.1 
"rom the very beginning the author has therefore to go 

entirely his own way. Our esteem for his. work rises 
fl, when we remember that his problem is not elementary 

---'w_~thematical point of view, and that in order to master 
it he only had access to the ordinary high-school knowledge of 
mathematics. Nevertheless, it is for this very reason that he 

. has been compelled to give his analysis such a form that the 
book can be read by anybody without any but the most 
elementary knowledge. But with one intractable condition
the unremitting attention of the reader is demanded. If we 
miss our way only once in the finely spun web of reasoning, 
everything we read later is bound to be in vain, and it only 
remains for us to begin again de novo. Which is naturally 
a shortcoming. The author ought to have relieved the reader's 
tension with a fuller and more pointed method of exposition, 
and would have been in a position to do so if he had more time 
at his disposal. We may mention as an example of the 
difficulties confronting the reader the magnitude representing 
the value of a unit-use of some capital-good, e.g. a machine. 
This magnitude b, together with I (wages) keeps on appearing 
in the whole of the latter part of the book, and is obtained 
in the following manner. We conceive of the productive services 
of this machine in a unit of time, e.g. a year, as being divided 
into as many equal parts as units of labour required to produce, 
not this machine, but an equally good and useful one of a single 
year's duration. This concept is indeed extremely abstract in 
character. Certainly it is developed with unfailing consistency 

I SlalelMnl a/lOme NetII Principlu 01 Political EctntOfIty. Unfortunately, 
I only know hi. work through Bohm-Bawerk'. quite detailed and largely 
eulogistio description of it (in the Ge.cA';;AIc ,",4 Kn,,1 tkr KapilakiuIAwrie). 
BlIhm·Bawerk'. oriticism is in elleot identical with his ee1ebrated objection 
against all .. productivity theorists ", who in his opinion conatantly coofuee 

. phyaical and value productivity. A. I have already attempted to ehow in 
U~r Wert. Kapilal un4 ReAle, at the very most this confusion is nothing more 
than a methodological error. In the firet approach to the solution of the 
problem of produotion and distribution, it is permissible, if not advisable, to 
consider the pricea of commodities .. constan' (which in the last analysis is 
_ntially what BlIhm·Bawerk himself d088); in the Bame way, we regard 
production as constant in the firet 8tage of the solution of the problem of prioing. 
It is only at a later 8tage that we ehould combine both these approximations 
in order to obtain the final solution of the problem. Once this is grasped, then, 
.. far .. I can see, BlIhm·Bawerk'. objection losea ita force. 
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and does lead to correct results, but only by inflicting on the 
poor reader the torment of keeping this "b". which is neither 
fish nor fowl, in mind. With a slight revision of the formula 
the book could have been made more intelligible in this respect. 

But there is another more serious difficulty, which I fear 
is for the most part insuperable in the discussion of the economic 
phenomenon of durable capital. For we cannot, at least without 
further analysis, apply the celebrated principle that capital is 
or corresponds to a certain amount of " , previously -done' labour", 
i.e. the accumulated saved-up, or invested, resources of labour 
(or land). A machine fresh from the factory undoubtedly 
represents a certain amount of labour; if this were the machine'. 
only cost of production, and if the usefulness of the machine 
is taken as known, we can theoretically calculate at what rate 
of interest these costs will yield interest for the lifetime of the 
machine at the same time as they are being repaid. But if the 
machine has been in use for 'over a year or for several years, 
there remains only one part of the "annual use ", which, for 
the sake of simplicity, is assumed by the author to be constant 
in size or technical value. Clearly it is .then quite impossible to 
decide how much of the previously invested labour resources 
still remain "stored-up" in the capital-good. In fact the 
question has no meaning to which any proper sense can be 
attached. For the annual uses successively following one another 
constitute a kind of joint-supply (to adopt Marshall's terminology) 
and fundamentally it is just as absurd to ask how much labour 
is invested in either one or the other annual use as to try to find 
out what part of a pasture goes into wool and what part into 
mutton. It is only at the margin of production that these 
quantities can be differentiated and have a concrete signi1icance 
assigned to them. 

It so happens that from the very beginning the author 
is convinced that the problem is capable of solution in one way 
or another. The whole of his intricate terminology bears witness 
to this conviction. In addition to the concepts of investment
capital and" real value capital ", both of which have a perfectly 
real meaning, Akerman employs those of amortization capital 
(in German, Tilgungskapital) so-called, transitory capital, 
maintenance capital, concrete real capital, etc. "Investment
capital," i.e. the labour costs of manufacturing a machine 
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is first divided into parte-into the so-called ,-series. The first 
term of thillseries corresponds to the amount of labour required 
to make the machine last only a year, the next term is the 
additional cost of making it last yet another year, and 110 on. 
Thill idea borrowed from Rae, even if abstract, is quite scientific ; 
but it only has practical significance at the margin of production 
where it pays to exchange a machine lasting ten years for 'one 
just &II good in other respects but lasting an extra year. But, 
in addition, the author believes that the capital bound up in 
a machine is after a time disinvested or amortized (and in 
a stationary state reinvested) in the following order. In the first 
year we regard the machine &II repaying part of the investment
capital and the interest accumulated on that part for a nngle 
year. Next year it repays another, rather smaller, part of the 
initial investment costs, but with a total accruing interest for 
two years, and 80 on, until the machine becomes finally worthless, 
but at the same time is finally amortized. These amortization
quotas, or rather the amounts of labour they are taken to 
represent, form the u-series, which of course is quite difJerent 
from the ,-series, although their sums are equal. (Similarly, 
if we use the rate of interest for a moment of time in our 
calculations, in equilibrium the last terms of both will be equal 
at the margin of production.) But in the first part of the book 
the u-series is often inextricably associated with the terms of 
the ,-series in a most confusing manner. The author holds 
that this "-series, also called the .. abstract amortization 
system" has a really scientific significance, or is at least of 
great interest for purposes of exposition. I shall not bother 
to deny the latter, but essentially it is only one pf an infinite 
number of other conceivable amortization systems. Nor has it 
the advantage of leaving the capital situation of the owner 
of the machine intact, for if the amount amortized is reinvested 
on the basis of another amortization system, his supply of capital 
will clearly increase at the beginning only to djminish later. 
Consequently, it is only at the end of the machine's existence 
that taken together they become equal to the amount of 
investment-capital. (It is assumed that the interest received 
is consumed.) 

U the owner of the machine wishes to maintain his capital 
intact, he has instead to choose either the .. natural" or the 
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" theoretical" amortization system. As far as I can see these 
two systems really coincide. They can best be described in the 
following way. Each year we write off or reinvest the difference 
between the outstanding value of the capital-good at one point 
of time, and its value at the succeeding point, e.g. at the 
beginning and end of each year; this procedure may indeed be 
called perfectly" natural ", but the concept does not therefore 
obtain any" concrete" content--neither more nor les8 than that 
of the "theoretical" system. (A fourth system, the so-called 
" practical" system, in which each year we write off an equal 
fraction of the original value of the capital is also applied now 
and then, but only because of its simplicity. It has no other 
raison d'itre.) 

Now if production is "staggered" (durchgestaffelt-to use 
Bohm-Bawerk's term), machines of all sorts of durations 
manufactured in different years are employed side by side in 
the same firm or group of firms, and the oldest machine (or 
machines) is annually exchanged for -a new one. In this case 
it is a matter of indifference which amortization system we 
choose, provided that we apply it consistently.1 For in all so 
much is always written off from the estimated value of existing 
machines as is required (under stationary conditions) to 
repurchase the new machines and consequently to maintain all 
the machinery at a constant magnitude and composition. On 
the other hand it is not a matter of indifIerence for the book 
value of the existing capital, for if we write off more at the 
beginning of each machine's" life-time" and less later, the total 
book value of all machines clearly becomes less than would 
be the case if we chose the reverse method. Here also the 
" natural" system is to be preferred. 

The book value of all the existing machinery becomes 
exactly such that the yearly interest in them, computed at the 
same rate as that actually yielded by the amortized or newly 
invested capital, corresponds to their total yield per annum. 
In perfect equilibrium this rate ought to be identical with the 
prevailing rate of interest. This principle is demonstrated by 
the author (on p. 151), but at bottom it is a mere truism, for the 
outstanding capital value of the machines which have been 

• 1 e.g. an amortization system for the i.series could here have been chOl!en. 
which would naturally have been impossible in the case of a solitary machine. 
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partly used up bas in fact just been computed by applying this 
very rate of interes,t. 

It might appear strange that the same pbysical capital 
can just as well be taken to have a greater as a smaller amount 
of labour resources invested in it. But if we remember that 
.. statio" capital always has a dynamic pre-history, the paradox 
is resolved. The more the owner reinvests, the less the capital 
that has to be supplied from outside before the collection of 
machhles of difIerent durations becomes complete, so that a 
perfectly stationary state has been reached. The smaller the 
portion of the present value of fixed capital he can, if he wants, 
regard as invested wages-and in this sense as .. capital "
the greater the part he may regard as interest which has been 
accumulated but not yet consumed. If the firm is sold, he will 
receive this interest probably in the form of profits over and 
above the book value of the stocks. (But naturally we ought 
not to think that this form does in fact yield a rate of interest 
corresponding to the relation of the net gain per annum to the 
book-value of the capital. When, after a time, the owner buys 
new machines to replace those which have been worn out, and 
thus reinvests some of the successively uninvested capital, in 
equilibrium the reinvestments will only yield the current 
interest.) 

The author's adherence to the idea of II concrete .. capital, 
consisting of invested labour, leads him to hasty conclusions 
which I shall discuss later. In my opinion, he would have saved 
himseU much unnecessary trouble if the u-series and the whole 
discussion, however interesting in itseU, of the difIerent 
amortization systems had been completely omitted. For they 
have no special function to perform in the actual solution of the 
main problem. Their irrelevance is due to the fact that the 
annual costs of maintenance of real capital are always amortized 
and reinvE'sted in their totality, whichever the amortization 
system adopted for particular capital-goods. This quantity is 
obviously proportional to the amount of labour invested per 
annum, and also determines the amount of free uninvested 
labour. 

We have now reached the stage where, with only a few 
simplifying assumptions, we can ascertain and describe 
numerically the connection between all the essential constituents 
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of the economic phenomenon of durable capital, vU. the y('arly 
product, wagt's, and interest for each given amount of capital 
per head of the labouring population. The author considers in 
turn different ('conomic situations where capital receiving its 
maximum remuneration only suffices for an investment lasting 
one year, two years, or three years, or for an investment lasting 
for an intermediate period. (Clearly the different amortization 
systems, and consequently the book-value of fixed capital, will 
not play any decisive role if this method of approach is 
employed.) 

The author makes two basic assumptions about the forma 
of the productivity functions. The first is concerned with the 
i-series, i.e. the amount of labour which has to be invested in 
order to produce a capital-good of a given size and utility and 
make it last for one, two, or three years, and the second with 
the form of the productivity function, given the (most 
advantageous) co-operation of a certain amount of .. me " 
labour with a certain amount of capital. Both these functions 
must be regarded as tec1micaUy git'Cn. To the latter Ak('rman 
gives a definite mathematical form, but the former, later called 
fen) is only empirically determined by the successive differences 
in the i-series. 

If the relation between I wages and b the nlue of the 
unit-use of a machine is taken as given, it can be shown that 
a particular "life-time" for each newly-manufactured machine 
produces the maximum interest on the capital 80 invested. The 
author solves this by no means elementary problem of 
maximization with elementary tools, and in a particularly 
ingenious and lucid manner (pp. 110-14). From a purely 
exposih>ry point of view this is one of the best passa~8 in the 
book. He then introduces a situation in which a number of 
different machines co-exist, although they were all manufactured 
in different years. We thus obtain a static state in which there 
is a "staggered" and constant production of machines and 
consumption-goods. For its actual renewal or .. maintenance .. 
this complete equipment of machinery demands the exact cost 
incurred in making a single new machine. Thus to each labourer 
who is continuously occupied in manufacturing machin('s, there 
corresponds a definite amount of machines now being usN (and 
of course an equal amount of .. machine-uses" available per 
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diem or per annum). Similarly we can calculate the present 
discounted value of the outstanding usea of all the remaining 
machineJI, and consequently their present capital·value 
II Realwertkapital n. This we do simply by applying the most 
advantageous life·time, which baa already been provisionally 
determined, and the yield of every machine which baa 
recently been manufactured. (Adopting a di1Jerent amortization 
lIystem the author also works out the resulta for two other 
conct'pta of capital. But I pass this section by.) Given the 
most profitable life-time for machines, the number of labourers 
employed in the production of machines and the value of the 
machine-capital are mutnally determined. As IIOOn as we 
know the former we also know the amount of free labour 
reIIOUl'CIeJI, for these two are together equal to the whole of the 
available supply of labour, or the annual labour resources of the 
aociety. 

Now the free labour resources are combined with the 
unit-uses of the machines available in each year. At this point 
the productivity function is assumed to be technically given. 
In perfect. competition it must be homogeneous and linear, 
i.e. lIuch that a uniform increase in all factors of production 
producea the same percentage increase in the product, in other 
words, such that, after a certain optimum size baa been reached 
for the individual tinna, production on either a large or a smaIl 
scale is relatively just as profitable. This function gives the 
hypothetical size of the national dividend per annum, and by 
ita partial derivation we obtain-also hypothetica11y-l the level 
of wages and b the value of the unit-use of the machine.' 

Now in equilibrium these quantities, I and b, must clearly 
coincide with their initial hypothetical values. In other worda, 
we h&\'e to determine six or seven unknowns, i.e. the duration 
of the capital-good, the rate of interest, and the distribution of 
the existing labour force between machine-labourers and free 
labourers, in addition to the three quantities already mentioned. 
In mathematical parlance, these six or seven unknowns are 

• Thia ill the 01Ily pam' --' whicla .herm... mak. _ of high« 
ID&tht'~ollowing my M Uotvte" more or '- clOlllPly. It should 
DO&. ho~. haft Pfttl rise to lIOIDe of the iDlaperab1e cWIievltite which 
erop up in the tftoatmen' of \hill J>U' of the problem ; _ ill ita clt>mrtltal'y 
form j, would haft been better had he ~ much ae I did in my per
functory au-p& to Il0l" the problem in the paE&p deah with. 
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determined by the same number of simultaneous equations, 
which are transcendental to boot. The author solves this 
formidable problem empirically and approximately by the 
construction of arithmetical tables of the same kind as those 
used by Bohm-Bawerk, though they are naturally more 
complicated and more awkward to handle. 

The book's most brilliant and most significant contribution 
to economics is not only to have put this problem (which I have 
merely outlined with the greatest brevity) in all its detail, but 
also to have solved it empirically. It can be argued against 
the author's use of figures that it is often hazardous to decide 
to what extent the results gained are of general validity or are 
dependent on the· actual selection of the arithmetical data. 

An increase in capital must bring about an extension of 
the life-time of a capital-good, so that capital grows not only 
in "breadth " but also in "height". Otherwise the marginal 
productivity of labour would necessarily rise in comparison with 
that of the use of a machine. This consideration, as I shall show 
later, always makes it advantageous to increase the durability 
of the machine, and this is further corroborated by the author's 
tables, though the result is somewhat obscured by his assumption 
that the extension of the life-time of a machine occurs not 
continuously but in one-year stages. 

On the other hand, how far capital, when it grows, must 
also grow in breadth remains less clear. The author's Table III 
(p. 144) shows that the amount of labour 'It = i, which is needed 
for the maintenance (renewal) of durable capital, increases 
continually, though not at a particularly violent rate, when 
capital itself, and with it the life-time of capital-goods, 
is increasing. We ask ourselves whether the solitary exception 
here is perhaps merely apparent and whether therefore we are 
even here dealing with a general rule. This appears to be the 
author's view on p. 28, where he says that when there is an 
increase in capital "a greater amount of labour than before 
must each year be employed in investments which partake of 
the nature of the replacement of durable capital-goods, and 
thus a smaller amount than before co-operates with the existing 
capital-goods". But this passage might only be a lapse, for 
an increase in capital need not have the results here indicated 
by Akerman. We can, as I shall show later, construct 
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a productivity function proper and a function for extending 
the life-time of durable capital-goods (the author's fen) or i-series) 
such that, given no changes in population, both the labour 
invested in machines. and free labour remain constant when 
capital increases. In this case capital grows exclusively in 
height and not at all in breadth. With the appropriate 
assumptions it is possible to make the former diminish-though 
not of course-indefinitely-with a growth of capital. 

But Table IV (p. 149) shows a continual rise in the tJalue 
of the annual 'JYfoduct when capital increases and the rate of 
interest is still positive. Is this rule general 1 Clearly it'is not. 
For as long as the process of prolonging the life-time of the 
machine always results in relatively smaller costs of maintenance, 
it might appear to be in the interest of the capitalists to undertake 
such a prolongation, even if the value of the gross product is 
thereby diminished. If the capitalists combined, it would 
certainly be possible for them to prolong the life-time of the 
capital-good to their own advantage, even if it involved a fall 
in the annual product, and would therefore be anti-social in its 
nature.1 Can this also occur even in free competition 1 No. 

Actually it was this point which more than anything else 
attracted my attention when reading the manuscript, and it is 
of such intrinsio interest that Akerman might well have disoussed 
it in greater detail. In the manuscript version the author had 
in place of Table IVa table from which it apparently followed 
that the product per annum does not continually grow with 
a rise in the amount of capital, but ultimately begins to fall, 
even before tM rate of interest has fallen to uro. Akerman and 
I had a prolonged discussion on this point, and we finally arrived 
at the conolusion that this result depended on the faot that the 
produotivity function, which after all was quite empirically 
chosen by him. did not satisfy the preconditions for free com
petition-in other words it was not homogeneous and linear. The 
author later reconstructed this table and thus opened the way to 
a consideration of the funotion P = kyc;. mentioned on p. 1~7. 
which is applicable to free competition.' But it has the 

1 We have. parallel case in investment in .. variable capital". Cf. DIy 
Uber Wm. etc., p. 104. 

• Clearly, if the fectonl of production c and r are both increaaed in the 
eame proportion, then, since J: 18 • constant, the product P is &leo increased 
in the lOme proportion. [P is the product,. ia free labour. and r the m.achine
oapital with which it; co-operates. Cf. herman. BealJ:apilal. p. '1.) 
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disadvantage of holding (in my opinion needlessly) only for 
a special case, so that the figures for the product increase without 
intermittence. As I shall show later, this result should aLso be 
perfectly general. 

Similarly, if we postulate the existence of free competition 
and disregard the effects of inventions, wages should rise in all 
cases with an increase in the amount of durable capital. But as 
Table IV clearly shows, they will rise less than proportionately 
to the increase in capital. In other words, although the extension 
of the life-time of capital-goods cannot entirely frustrate a rise 
in wages, it is adopted in reaction to such a rise, which has 
already taken place. 

I must adopt a more sceptical attitude to the 8tatement on 
p. 152 ff., even though it is made with certain qualification8. 
On "variable capital" I have observed in my own writings 
that von Thiinen's thesis that the rate of interest is determined 
by the addition to the product due to the "last" portion of 
capital does not hold for an increase in the whole of the 80cial 
capital. It is only valid for a low rate of interest, since part of 
the increase in capital is absorbed by increased wages (and rent) 
so that only the residue of the increase in capital is really effective 
as far as a rise in production is concerned. The author now says 
that von Thiinen's thesis may hold even for 80cial capital if Qnly 
we take into account the increase in "concrete" capital, i.e. 
the amount of labour recently invested to the value of the 
previous increase in capital. This should probably prove to be 
right, if only we could always, so to 8peak, catch hold of this 
concrete capital. For example, the principle holds perfectly 
for Bohm-Bawerk's schema (vide Appendix). But in the 
arithmetical demonstration here given, it only depends on the 
fact that capital-goods invariably last for a single year and 
no more, so that capital grows exclusively in breadth, and thus 
proportionately to the amount of labour annually invested. 
Akerman further assumes that it takes a year to manufacture 
any capital-good. To obtain a picture of the process as a whole, 
we can imagine a supply of free labour always co-operating 
with another supply of labour, which has already been invested 
for exactly a year and is now "maturing". The problem now 
becomes extremely simple, and the result is really only an 
application of the principle that .. interest is the difference 
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between the marginal productivity of saved-up (accumulated) 
labour and that of current (free) labour ", but it is actually 
much too simple to permit of drawing any conclusions for fixed 
capital lasting for several yean. For the inter-relations are 
much more entangled here, and as we have said concrete capital 
(so-called) has no proper significance in this case. !kerman 
himself admits that his tables cannot provide any complete 
corroboration of this definition of interest. Characteristically 
enough, he does not seem to be certain which of the numerous 
capital concepts he has defined should be used as the basis of 
his calculations, but he believes that better results will be 
obtained by adopting the rate of interest at a moment of time 
and by applying .. higher mathematics" to the problem. AB 
I was rather interested in the subject, I undertook a minor 
piece of research of this kind, which I append at the end of 
my review. It leads to a particularly interesting result, but the 
above definition is not corroborated. 

Bohm-Bawerk (and in fact Jevons also) describes interest 
as being determined by the relation of the last addition to the 
product to the extension of the period of investment, or to put 
it in another way-by" the marginal productivity of waiting ". 
Much to his disappointment the author has not succeeded in 
showing that this definition, closely related as it is to the one 
just discussed, is compatible with the results of his tables; 
this is because he is dealing with a constant investment 
period of a single year. This discrepancy depends on an omission 
on the author's part-an omission to which, I believe, attention 
was already diawn at Akerman's "Vel wee examination. With 
his formulation of the problem, he should have taken not the 
value of the annual product, but the (total) sum of wages paid 
out in the course of the year as the divisor. (If simple interest 
is applied. as in Akemian's analysis. we ought generally to 
calculate the interest accruing on the original capital and not 
on the increasing products.) Once this factor is taken into 
account, his tables are brought into agreement with BOhm
Bawerk's definition, though it does not follow that anything 
is demonstrated for the general case. We are here confronted 
with the thomy question of the average investment-period. In 
thIS case it was due to the simple character of the problem that 
the author could-apart from the above omission-deal with 
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this concept, the average investment period is here only another 
way of expressing the proportion between labour which is and 
labour which is not invested. But not so for .. staggered .. 
production. For instance, in the Bohm-Bawerkian scheme the 
average period of investment for capital in the process of 
maturing at each moment of time is half the period of production, 
and this magnitude constantly appears and reappears in the 
formulre. But it can easily be shown (vide Appendix) that the 
average period of investment for all capital is a third of the 
period of production; and I do not see how this magnitude 
and its successive modifications could possibly be put in a simple 
relationship with the variations in the net product. Perhaps 
I have misunderstood the author or else am merely mistaken
if so I earnestly hope that I shall be corrected. But it really 
does appear to me that Akerman has here been involved in an 
attempt to solve an insoluble problem. Clutching at any straw, 
he says that if the two quantities are compared in a certain 
position,they both become zero at the same time, which of course 
does not prove that they are generally identical. 

Actually the disagreement lies in the nature of the subject
matter, and we cannot blame Akerman save for pronouncing 
a judgment he could not satisfactorily substantiate. At the end 
of the book he also promises to analyse the dynamic aspects of 
the problem,! and he will probably succeed in illuminating these 
obscure and intricate points, of which I for my part am far from 
believing myself the master. 

Our analysis is naturally valid for the construction of 
machines. For firstly machines, the uses of which have not 
changed, will be constructed to last long enough to be economically 
remunerative, and secondly, if we are considering a change in 
the life-time of machines, those machines which only last as long 
as before will be given as many useful qualities as possible from 
all points of view. This property, which Akerman deals with in 
his Introduction, he sums up in the name "automatism". It is 
well known that machine technologists talk of an automatic 
power of 100 per cent and an automatic power of 50 per cent 
according as machines" save" more or less labour. The author 
deserves all praise for seeking to give greater scientific precision 

1 ~e second volume of ReallcapUal und KapilalziM (Stockholm, IOU) 
deals WIth durable real capital in dynamic eonditiona.) 



REAL CAPITAL AND INTEREST 271 

to an idea which is so vague in ordinary everyday speech. Yet 
his treatment of the question does not seem to be as clear and 
definite as would have been desirable; if it is at all possible to 
obtain perfect clarity in this sphere. He says (pp. 27-8) that 
.. any durable capital-good, in the production of which some 
labour hal been invested, has thus attained a degree of 
automatism luch that it later requires a given amount of 
co-operating labour, neither more nor less, if the maximum 
amount Qf efficiency per co-Dperating labourer is to be obtained". 
Automatism, he continues, is to be regarded as high or low 
according as the machine in question requires .. a smaller or 
greater amount of co-operating labour in proportion to the 
labour originally invested, in order to reach this maximum return 
per unit of co-operating labour". 

To say the least, this description is not very lucid. If the 
words italicized (by the author himself) mean the free labour 
resources co-operating with machines, as the context appears 
to require, then the statement is incorrect. For whom would 
it benefit that the product per unit of this labour and no other 
should be as large as possible 1 But even if ~y If co-operating 
labour II we understand the whole supply of co-operating labour, 
both free and invested, .Akerman's thesis still remains incorrect, 
unless the rate of interest has fallen to practically nothing. 
In equilibrium, the distribution of the available supply of labour 
between free and invested labour must rather be such that the 
capitalists obtain the maximum interest compatible with the 
current rate of wages, and labourers, taken as a whole, the 
highest wages compat~ble with the current rate of interest. But 
in these circumstances II Automatism II becomes an integral part 
of the whole problem of production, from which it cannot be 
separated. Nor can it acquire an independent significance. 
On the other hand, there ought to be no serious difficulty in 
attempting a theoretical treatment of the question, in which we 
start with a state of economio inertia, all machines being of 
identically the same kind with reference to their potential uses. 

The book is not without its shortcomings and weaknesses, 
but as far as I can see they are fewer and less important than 
one might have expected in the treatment of so extraordinarily 
difficult and exhausting a problem. The normal reader cannot 
imagine the practical difficulties encountered in carrying out the 
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calculations. The unreality of the arithmetical tables is striking 
enough; for example, one cannot help noticing that they record 
a precipitous decline in the rate of interest after a comparatively 
modest increase in capital. Again, according to Table IV, when 
a society's capital increases there is an almost uninterrupted 
fall in the totaZ capital gains-a circumstance which, in this 
respect, is very discouraging for capitalists. This result is largely 
due to Akerman'S actual choice of the terms of the i-serics
the additional labour necessary for making a machine last longer. 
If they are to correspond to the facts of the real world, they 
should from the very beginning decline more rapidly than he 
makes them do. It was impossible for convenience of exposition 
to adopt this procedure, for in the author's view the terms of 
the i-series should be chosen so as not to infringe the principle 
that in general the duration of some capital-goods cannot 
advantageously be extended 'beyond certain limits. It is, there· 
fore, not sufficient to make the terms of this series stop falling 
at some point or other, but, as the author rightly maintains 
against Rae (pp. 22 and 118) it is also necessary that their 
average size (per year of life-time) should cease to decline. If he 
had wanted to obtain figures more closely approximating to the 
real world he would, in the first place, have been compelled 
considerably to extend the i-series. In the second place, the 
tables would then have become too full, and it would have 
necessitated the use of higher powers for the rate of interest 
for a moment of time, and the calculations would have become 
extremely tedious and difficult.1 Most of these obstacles might 
be overcome by the use of more powerful mathematical tools, 
but this must be left to the future. As they stand, most of the 
columns of figures in all cases fulfil their function of illuminating 
the most significant aspects of the phenomenon. • 

In my opinion, the more purely critical sections of the book 
testify to Akerman's erudition and soundness of judgment.' 

1 ThE' series employed are all recurrent and can therefore be reduced to a 
few terms-a fact with which the anthor does not seem to be acquainted, except 
in the case of geometrical series. 

• I may mention eft plUM'" that the pasaages from my Ubu Wen and 
Le.aluru quoted on p. 135 are hardly inconsistent. In the earlier paaaage 
I am dealing with the antithesis between ahort. and long-term investment. 
Akerman does not make this point clear. I maintained that arithmetical 
averages are liltill of 80me use in handling ahort-term investment&. I did not 
8ay that this method W&8 exact, for if that were 80 they would alao be applicable 
to lQng-term inveatment&. I must expresa my gratitude for an acknowledgment 
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I am convinced that on the whole the author has made a really 
significant contribution to the theory of capital, and it is with 
great interest that I look forward to the continuation of his work. 
Only I should advise him to remember in his new exposition that 
the contemporary reader, even of scientific works, ,eldom has 
unlimited time and patience at his disposal. 

of my own work which if anything ia only too generoua. Be wiahee to 
ueocIate my treatment of the Wage-Fund with ~hm-Bawerk'. well.grounded 
Wage-Fund theory. Aotual1y my more rigorOl1lly mathematical ana1yail of 
Bilhm·Bawerk'. arithmetical 'SpolltiOD Will much too derivative to hay. any 
partioula.r merit of ite OWll. 



2. REAL CAPITAL AND INTEREST (Continued) 

(b) A Mathematical Analysis of Dr. Akerman's problem 

In the following pages, we shall attempt a mathematical 
solution of the problem we have just been discussing. 
We start with the assumption that production is continuous 
and that capitalization takes place on the basis of the rate of 
interest for a moment of time. Since machines are in fact discrete 
and are not therefore capable of being divided into infinitesimal 
parts, our result will of course only have an approximate validity. 
But no more can be obtained by any other method of approach. 

Using an amount of labour a, a labourer (or group of 
labourers) produces a capital-good, e.g. an axe, which is instantly 
taken into employment. If used normally the axe can remain 
in use for n years after which it is devoid of any value. We 
assume that the axe is so small (or that the group of labourers 
required so great) that the length of time required for its production 
compared with its actual life-time need not be taken into account. 
Our calculations are thus simplified to a considerable extent 
without, however, losing in force. Naturally it does not follow 
that a is a negligible quantity.1 If, however, a labour-year (or 
else the work of a whole group of labourers for a year) is taken 
as the unit for the services of labour, a becomes quite small 

d · . 11. la an Its reClproca - qUlte rge. 
a 

The exchange-value of an axe to the man who buys or 
employs it naturally depends on its utility for his purposes. 
We make the additional assumption that this value is known, 
and that it is estimated to be b (shillings) per annum; b is there
fore the Bum of the undiscounted value of all its uses for one year. 
Let us assume that the axe is applied uniformly throughout the 
year (or years). If At is a fraction of time, then the value of 
the axe's uses for this time is clearly b.At. If we relate the 

1 F?J' example, in modern house-building all the diJJerent parte and 
accessones of the house are manufactured at the same time 88 the foundations 
are laid. so that the whole house. even though actually requiring an anwu'" oj 
labour corresponding to ten la.bour.yeare, is in fact completed in the course of 
a few months. perha.pt' only a few weeks. i.e. in a negligihly amall period of time 
as compared with the house'. own proba.ble duration. 
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axe's employment through t years to the present moment and 
let , be the rate of interest, we obtain its present value by 
dividing bJt by the binomial expression (1 + r) raised to the 
power t. Thus-

b.Jt 
(1 + r)' (1) 

Let 1 +, == eP where B == 2·718 ... is the base of the natural 
aystem of logarithms and p is thus the .. natural" logarithm 
of 1 + " i.e. the ordinary logarithm divided by ·434 . •. It can 
also be expressed in terms of , by means of the logarithmic 

aeries, p == 10ge(1 + r) ==, - ~ + ~ - ... which is convergent for 

, :;; 1. p is the instantaneous rate of interest for a moment of 
time, or what is called in German .. Verzinsungsenergie ". p and 
r more or less coincide with sufficiently small values for r; 
otherwise p is always less, if onIy insignificantly, than' (if r is 
IS per cent, p == 4·88 per cent, and if p is exactly 5 per cent 
r isIS ·13 per cent, and so on). In each case they stand in a definite 
arithmetical relationship to each other, and it is not very 
incorrect to assume them to be wholly substitutable for 
each other. 

Substituting in this manner, we obtain for the value of 
each of the axe's uses discounted to the present-

b.,-plJt (2) 

Since C is to be taken here as continuously variable, we obtain 
the present value of all the axe's uses and therefore its own 
present value by the summation (integration) of the above 
expression between 0 and n, two points in time 

ft. 

b f ,-pldt = b (1 - ;,.) (3) 

• 
(corresponding to the normal calculations for annuity-loans). 
U " and consequently p also, were 80 small that in expanding 
the series for the exponential function-

, (pra)1 (pra)1 
e-,. = 1 - pn + 1.2 -1.2.3 + etc., 
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we need only include the first two terms, the above expression 
is reduced to b. n; in other words, the present value of the 
axe is equal to the (undiscounted) value of all its uses. If we 

include the first three terms, we get bn[ 1 - ~], i.e. the total 

) use-value discounted by simple interest on it for hall its period 
of use. 

In equilibrium, the value of the axe coincides with its costs 
of production. Let Z be wages per head per annum. Then-

1 - e-pn 
b. = al.1 (4) 

p 

This equation holds for a, b, Z, p (or r), and n, as they 
are determined in an equilibrium situation. If equilibrium 
is not yet reached, equation (4) describes the following conditions 
instead. Let us assume that not only is b (the value of the 
axe's use for a year) given, but also p and r, r being taken as 
the usual rate of interest current at the-time. Now if n and a, the 
life-time of the axe and the amount of labour needed for its 
production respectively, were also to be technically given (as we 
often take them to be), the R.H.S. of the equation would represent 
the sales-value of an axe (l the wages per annum multiplied by 
a the unit of labour) which is received by the axe-manufacturers. 
Now although the magnitude of neither n nor a is given, they 
are technically related to each other. By investing more labour 
on an axe we can increase its durability, all other properties 
remaining constant; n is thus a function of a and a of n, i.e. 
of the period for which it is sought to make the axe last while 
it is being manufactured. Clearly, both increase together, but 
n must increase 'fIUYTe than proportionately to a, otherwise, 
however low the rate of interest, labour could not be employed 
in producing axes of longer duration, but it would be employed 
in producing many less durable axes instead. We assume 
therefore that a varies as a fractional power of n, i.e. 

a = len" (5) 

where k is a constant and v a proper fraction. If, for example, 
v = I, a would grow proportionately to the numbers I, 2, 3, 

1 If the yearly services of a whole group of Iabourel"8-ll&y of ten men
ia taken as the unit, the amount a in terms of this unit falls in proportion .. I 
(in terms of shillings) increases. 
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4, etc., whilst n grows as the numbers I, 4, 9, 16, etc. In other 
words, n increases geometrically in relation to a. Of course 
the form of this function is too special to reflect the actual 
relation between a and n when both are undergoing large changes, 
but with smaller variations which, as a rule, are the only ones 
likely to occur in practice, it may be as good an approximation 
formula as any other.' U we assume, for example, that it held 
for axes lasting for 16 to 36 years,and that" = i, then the 
constant k represents a quarter of the amount of labour required 
to give the axe in question a life-time of 16 years; or else, 
and it here comes to much the same thing, a fifth of the labour 
needed to produce an axe which is intended to last 25 years, etc. 

At this stage, we could, of COluse, eliminate a from equations 
(4) and (5), and then Z and b would be the only unknowns 
outstanding. But we prefer to retain both equations in their 
present form. 

For the labourer, or group of labourers, if they themselves 
are the entrepreneurs, the most advantageous value of n is 
that which makes the selling price of the axe a maximum 
in rela.tion to the amount of la.bour invested, i.e. makes I attain 
its maximum.- Since a variable magnitude at its maxima (or 
minima) behaves like a constant, we have to difIerentiate equation 
(4) as though I were a constant, which gives 

be-p1t An = IAa.· (6) 
We have again obviously obtained on the L.H.S. an expression 
of the form of equation (2), n and An taking the place of , and 
At. The obvious implication is that at its maximum bAn, the 
last addition to the value of the axe, when discounted to its 
present value exactly corresponds to lAa, the last increment 
to the cost of its manufacture. 

We get by logarithmio difIerentiation of (5) 

Aa An -=_. 
a n 

(7) 

1 On the Othl'f hand, there is no expnl88ion to c01'ftI8pond with herman', 
i.aeries, which would describe the oondition that the dunbility of some capital. 
goods cannot luooeaafully be inoreaaed beyond a certain point. 

• We might also aeaume that they do not eeU their axee but hire them out. 
Here they muet themselves borrow at the rate of interest r or (p) for maintaining 
them-the theoretical result is the same in both caeee. 

• That the remaining condition for the IIl&%imi&ation of 1. .. of , in the 
next c .... is here alwaYi ful.611ed will be ehowu later. 
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Substituting in (6) 

fa be-p1l- = la 
v 

and combining with (4), we obtain finally 

&11 = 1 + pn 
v 

(8) 

(9) 

This result is rather peculiar. The product pn is here the 
root of an equation, in which v is the only variable. In other 
words once the particular function we have used for extension 
of life-time is taken as given, it follows that the product 
of the rate of interest (with continuously compound interest) 
and the optimal lifetime of the axe is a constant, independently 
of the size of b, as soon as we regard v as a technical datum. 
Even with the choice of a less simple function, the connection 
between nand p remains independent of b, provided a is a function 
of n. (9) is of course a transcendental equation, but we can 
easily obtain an approximate result for the larger of the real 
roots.1 (The other = 0 for every value of v.) If, for example, 
v = i, pn is roughly 1'27, so that if pis ·05 (and the ordinary 
rate of interest therefore a little over 5 per cent) the axe's 
optimum life-time is always circa 25 years, however much the 
value of its uses, calculated per annum, may vary. 'We shall 
indicate this root by 4>(v) with the proviso that it is a constant 
as soon as v is taken as a technical datum. The following 
analysis depends to a great extent on this result. 

'We have hitherto regarded the rate of interest (r or p) as 
given. Now if we consider capitalists as entrepreneurs, Z must 
be taken as given instead. Those capitalists, who at a given 
wage manufacture axes to be later applied, are confronted 
with the problem of making the axes last so long that the capital 
invested in their manufactUre receives the maximum rate of 
interest. From a mathematical point of view, this problem 
leads us to exactly the same formula as the first, for when 
p reaches its maximum, it behaves as a constant, and we have 
therefore to differentiate equation (4) as though Z and p were 
constants. 'We obtain precisely the same equation as before, 
and also equation (9) in a similar manner. 

1 This can be solved by expanding according to Lagrange'. theorem, taking 
out the root P1l = O. 
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eP't == 1 + pn (9) 
v 

But it is no longer p but I which is the datum. To find n we 
substitute in (8) the value discovered from (9) for pn == </I(v) (e.g. 
1·27 if v -i), and eliminate (J by means of (5). Thus 

(10) 

or what comes to the same thing, as </I(v) is the root of (9). 

I 
n1-11 - b k[1I + </I(v)] (10 biB) 

If v -1 and ... </1(11) -1·27, we get 

Vn -: 1·77k 

We are here restating the principle with which we were acquainted 
before, that an increase in wages produces a tendency to increase 
the durability of a capital-good, in this case in geometric 
proportion to the rise in wages.1 This tendency corresponds 
to the extension of the period of production in the case of 
II variable real capital" (circulating capital). 

Before going any further, we should like to mention an 
interesting fact with reference to the average investment-period 
of capital tied up in a particular capital-good. Under normal 
circumstances. the annual yield of a fixed capital-good will 
afterwards repay as well as yield interest on the costs incurred 
in making it. As we have maintained in our review of Akerman. 
the question of the MYler in which either the former or latter 
occurs is of merely formal interest. But we should be able to 
represent the average investment-period of this capital as 
a period such that if all the uses of the capital-good were finally 
turned 'out at the same time. they would yield the Same interest 
on the capital as the owner actually obtains. Let this period 
be m. Since in our example the total value of all the uses is 
clearly b.n. with equation (4) we get 

1 - 6-'" bna-pm - b == al (11) 
p 

I W. ,baJl l.tet try to ahow that thia result; is perfectly gener&l,. quit • 
.. put from the function for extension of lifetime.. 
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if a is here increased, and therefore according to (5) n too, 
m must also be increased.1 Now since n is at its optimal 
value and we can regard land p as constants (for one is 
assumed to be an actual constant and the other has attained its 
maximum), we obtain by logarithmic difIerentiation of (11) the 
equation-

.::In .::I a 
---=p.::lm 
n a 

(12) 

describing the relations between the simultaneous increases in 
n, m, and a. This result is not difficult to interpret. Since a is 

d 1. h the amount of labour required to pro uce one axe, - 18 t e 
a 

number of axes produced by one unit of labour I and ~ the 
a 

number of (potential) yearly uses of ~ axes. Therefore 1m is 
a a 

the value of all their uses. If for the moment we call this 
expression P, and retain our assumption that b is a constant 
we obtain by logarithmic differentiation-

.::IP .::In .::Ia 
p=-; --; =p.::lm 

or 

1 It can easily be shown that if m, the average investment-period. i. 
reckoned on this principle (i.e. of the annuity.loan). it is rather 1_ than half 

the" amortization period"~' Bnt the lower the rate of interest, the more 

closely does it approximate to i. Since p the rate of interest varies inversely 

with 11 in our example, m must necessarily increase at the eame tinle ... 11, 

perhaps even in a somewhat greater proportion. (We have here another example 
of the fact that compound interest is superior to einlple for purposes of computa
tion; for with the ordinary annuity·loan calculated in the same way. the average 
amortization period eometinles falls ehort of half the loan· period and some
tinles exceeds it, according to its length and the height of the rate of interest.. 
If, for example, a man has to efiect an outlay of £50 at. the end of every 
year for the next twenty years, the best thing for hinl to do would be to pay the 
whole lot at once after ten years, if the rate of interest is above 5 per cent, but 
not otherwise.) 

I Since a is small, ~ is large. But to make matters more intelligible we 

can inlagine the number ofaxe-malters to be 80 large that even this number of 
axes can be produced almost sinlultaneously. 80 that taken together they caD 
be regarded as a single capital·good. 
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AP 
p== Am. 

p 
(13) 

We might have derived th.i8 result directly from (11); it holds, 
therefore, even if b is not taken as constant, but is allowed to 
vary in Bome proportion or other to the lifetime of the axe, as 
Boon as p or Z attains ita maximum. Thus in dealing with fixed 
capital we obtain a counterpart to the Jevonian principle that 
interest is .. the rate of increase of the produce divided by the 
whole produce ", or is the" marginal productivity of waiting ", 
i.e. with reference to average waiting reckoned according to the 
above principle. At this point we must note that the amount 
of labour invested is taken as fixed (= 1 unit of labour) so that 
the average period of waiting becomes capital's only variable 
dimension. It is also worthy of notice that the principle holds 
for the whole duration of the capital-good, and not merely for 
the period for which the stock of machines of different ages 
(:::a the existing fixed capital) still has to last. On the other 
hand, it is fairly clear that our principle is completely independent 
of the assumption we made about the form of the function for 
extension of lifetime. 

We turn now to consider the stock of fixed capital n 
the labourer (or group of labourers) continues to produce axes, 

he (or it) will produce! axes in one year and ~ axes in n years.1 
a a 

Within this period the number of axes in use will obviously 
continually increase, but once we get beyond n, it ceases to do 
so, since the oldest axes are discarded pari passu with the 
manufacture of new ones. Thus we have got here afiui!. capital 
consisting of axes, which is .. staggered" in structure and which 

includes ~ axes of various ages, and CJ8 a matter oj course tM 
a 

number oj uses aooilable u tM 8a1M at any moment. The total 
(undiscounted) value of all the uses available in one year is 

I The expreeeion '! haa thus a double aigni6oance; it is the amoun' of • potential usee of the number ofaxee l'roduced by one nBi' of labour in the 
first place, and the total number produced by a labourer in • years in the 
B8OOIld. Because of ita IJeClODd implication it is described in the \en as the 
total number of usee ava.ilable at one and the same time. 



282 LECTURES ON POLITICAL ECONOMY 

therefore b. n. • Again, the total value of all the potential uses 
a 

which the fixed capital, consisting of axes and existing at each 
moment, represents, is clearly 

I 

~!!=~ 
a2 2a 

For the time elapsing during the manufacture of an axe 
is assumed to be so short that the age of the axe grows 
continuously from 0 to n years. This proceeds on the assump· 
tion that only a single labourer or group of labourers is employed 

M 
in producing axes. If, however, M labourers or 10 groups 

of labourers with ten men in each group are occupied in 
manufacturing axes, all our quantities will naturally have to 
be multiplied by M; from now on we ta1ce the annual 6ervicn 
of one labourer as the unit of labour. 

Now in order to find the value of the capital itseU we employ 
in our calculations that rate of interest which is attained when 
the best possible line of action is adopted in the use of each 
individual axe for the whole of its life-time. Once equilibrium 
is finally reached this rate must coincide with the current rate. 
According to (3) the value of a new axe with n years to live is 
(1 -enp) 

b . Therefore the residual value of an axe already 
p 

used for t years must be 
b(l - e(n-t)p} 

(14) 
p 

Since ..::1t is an infinitesimal period of time we regard the axes 
between the ages t + ..::1t as having the same value. Now since 

one labourer produces! axes per unit of time (one year) and 
a 

M labourers therefore produce M axes; the number of axes in the 
a 

moment ..::1t produced t years ago is ..::1tM and their total out
a 

standing value is according to (14) 
b 1 - e(Il-t)p . 

M- . ..::1t. 
a p 
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Summing all these values, we obtaiU the value of all the fixed 
capital by integrating between t == 0 and t == n. Thus 

" 
K <= M'!. ~f(1 -' e""(n-')P)dt == Ji- =-.(11&_-_I7-+_e""_1"_ 

ap a ~ 

(15) 

• 
This equation corresponds to the sums of the recurrent series 
in Akerman's analysis, which he does not however summate. 
It can be checked, for if (11& is so small that we need 
only consider the first three terms in the exponential series 

rp" == 1 - (11& + «(11&)1 - «(11&)1 + etc., our equation is then 
1.2 1.2.S 

reduced to M~.~, corresponding to the undiscounted value of 
a a 

all the potential uses of the axes, as we have already seen. 
Even if the fourth term is included, we obtain the same expression 

multiplied by the binomial (1 - P
S
")' i.e. the value of all the 

potential uses minus the simple interest on them for a third of 
the whole lifetime of each axe-a new but naturally incomplete 

approximation., The quantity i is the distance of the centre 

of gravity from the base of a triangle, the height of which is nand 
the base the number of axes in existence. If the potential uses 
of the whole existing stock of axes are discounted back to the 
present, the average period of discounting should in fact be 

i (cf. review, p. 270), if we use simple interest.' 

I If a capital-good laBta altogether N _.1:1, and if the lalDe Dumber of 
capital-goods are all of varioua agee. the Dumber of remaining weeks' UBel of 
a good already in existence for T weeb is ol~ly N -T, and ituverage period 

of discounting, using simple intereat. is N ;T weeks. We obtain the average 

period of discounting for the whole stock from the formula:-
2'-N-l 

2':'0 I (N - T)I I (Nt +(N _ 1)1 + . .. + 9 + • + 1) 2N + I 
t-N-1 "'N+N-l+N-2+ ••• +3+2+1"'-6-
E (N-T) 

2'-0 

or sin~ N is here a large number. ~ weeks appromnately. And in the lalDe 

way, atill uaing simple interest. we get the average fJf8iod 0/ inw.llmettl for a 
".taggered variable real capital It. (Of. the Mvan$ paIIBIIge8 in my review.) 
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We can easily prove that at any moment the net value of 
the uses of the whole of the axe-capital, i.e. the gross \-aIue 
minus the cost of renewal of capital, is the interest on the total 
value of the capital at the same moment. For it follows from what 

we have just said that the former is M( ': -I) At, which, using 

(4), becomes 

M~ pn -1 + cp'lt At = pKAt. (16) 
a p 

(16) is of course bound up with the fact that the residual 
capital-value of the axes already in use is precisely estimated 
according to this rate of interest, and may therefore be called 
a truism. 

We have not yet made any use of our assumption about the 
nature of the function of " extension of lifetime", i.e. equation 
(5). Once (5) is taken into account, K, the amount of capital, 
becomes a much simpler expression, for in this case pta is a con
stant = 4>(11), and so the numerator of our fraction also becomes 
a constant. Further, p and a can be simply expressed in terms 
of n, so that we can express K in terms of M, b, and ft. Since 
according to (10) ft is proportional to some power of the ratio 

~, we can express K in terms of I and b only, but always with 

the proviso that it is also a multiple of M and includes a constant 
factor, which is solely dependent on the value of .. , which is 
technically given. The significance of this consideration will 
become apparent later. 

In actual fact neither I nor b is given, but the value of 
both is ultimately determined by the co~peration of free labour 
with real capital in the production of commodities. For we 
assume that under free competition wages I are the same for all 
labour, whether it is free labour or .. replacement labour" 
(Akerman), which is annually invested in machines. To obtain 
this economic nexus and the data necessary for solving the 
whole problem, we must now ma1.." the further assumption 
that all the capital of the community consists exclusively of 
only one kind of capital-good, in this case axes, and that only 
one kind of product is produced. Since we have previously only 
been occupied with capitalistic production in its simplest form 
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we are doubtless justified in making an assumption which is 
rather fantastic if taken by itself. 

Let :1; free labourers co-operate with y units of capital (axes) 
in a given form. Now with the optimal employment of resources, 
the product, or the value of the product, will clearly be a function 
of both :1; and y. We can decide a priori that this function 
must be Iwmogenwu. and linear, i.e. 8uch that a uniform 
increase in :1; and y produces exactly the same percentage increase 
in the product. For if two labourers, each having his own axe, 
could together produce fTlbfB than twice as much as one labourer 
with one axe, or if the product of three labourers and three axes 
was proportionately even more, and 80 on, then we should 
obviously have to let the labourers co-operate in groups in such 
a way that the maximum'efficiency was reached. But once this 
maximum has been attained, a further increase in labourers and 
axe8, i.e. an increase in the number of such groups, would only 
produce a proportionate increase in the product. On the whole 
we can therefore assume that with a constant " stock" of axes 
per labourer, the product grows in proportion to the number 
of labourers, but with an increasing or diminishing stock of 
axes, labour remaining constant, the product certainly increases 
or diminishes in some degree, although less than proportionately 
to the change in the number of axes. In other words our 
productivity function, which we represent by F(z, y), must take 
the form, 

F(z, y) == :1;<pm, 

where cP is a function of a lingle variable, i.e. of the ratio ~. 
:1; 

It increases or diminishes simultaneously with its variable, 
but to a lesser extent. For if it increased in the same proportion, 

the whole expression could be reduced to d!- == eg, where c is 
:1; 

a constant; in other words, we should arrive at the ludicrous 
result that the product was 801ely dependent on the number 
of axes and not at all on the number of workers. We should 
get a still more ludicrous result if the function <P increased 
more than proportionately to its variable. 

Since we are chie.fl.y concerned with expressing this relation 
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in as convenient a form as possible for our calculations, we 
may simply let the 4>-function vary as a root of ita variable, 
i.e. we may put 

F(z, y) = cz(~)P = czayP, 

where « and fJ aI:e both positive fractions and their sum = 1. 
P, the value of the product computed for a moment of time,· 
thus becomes 

P = F(z, y) = czayP. (17) 

I~ this equation is partially difierentiated with respect to z and 
y, we obtain 

and 

oP P - =cazo.-1yP =«
oz z 

oP P 
Oy = cfJzayP-I = fJy 

Let us postulate a stationary state- in which there is perfect 
competition between employers and labourers. Once equilibrium 
has been reached, the first partial derivative must necessarily 
equal or I the wages per head per annum, and the second b, 
or the payment received for the yearly use of an axe. Thus 

I = «!'. and 6 = t., (18) 
z y 

from which, among other things. it follows 

xl + y6 = (<< + fJ)P = P, since «+ fJ = 1. 

In other words paymentS, so determined, made to the labourers 
and the owners of the axes, will together absorb the total value 
of the product; which is as it should be. Similarly, assuming 
a continuous productivity function, we obtain the simple ratio 
of 6 to '-

6 fJz 
., =«y (19) 

Let .A. be the total number of labourers or the supply of 
labour annually available. If M is the number of labourers 

I We might also have calculated it far an infinitesimal period of ,i_. 
i.e. multiplied both aides of the equation by .4,. But once production is taken 
lIB stationary. this procedure would make no di1Ierence whatsoever. 
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always employed in the manufacture of axes in order to renew 
or maintain the fixed capital consisting of axes, then the amount 
of free labour is plainly .4 - M. It follows that the number 

of axes in use at the Bame time is Mn and that in equilibrium 
CJ 

just this proportion between free labourers and axes employed 
must obtain in each firm, as the result of reciprocal supply and 
demand j otherwise some of the labourers or axes would be 

unemployed. We can therefore substitute .4 _ M and M 11. for 
CJ 

z and 11 in our previous formuLe, and replace P by TT, the value 
of the whole Bocial product. Thus we obtain 

(171m) 

and 

TT TTCJ 
1-1I--andb==j1- -'.4-M Mn (181m) 

and 

b j1.4 -M CJ (19 bil) 1==; At;; 
By making a simple change in equation (8) and then combining 
it with (9), it follows that if the most profitable lifetime is 
attained for every axe, then 

b CJ 
- == veP"
, 11. 

== veo#(It)! 
11. 

CJ 
== (., + f("»-

11. 

where fM is the root of (9). 
We finally obtain-

.4-M II -xr == p(.,+ f(v» 

(81m) 

(20) 

This result is calculated to create some astonishment. All the 
magnitudes on the R.H.S. are constants irrespective of the 
amount of social capital. These constanta re1l.ect the assumptions 
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we made (1) for the technical conditions under which our 
capital-goods are manufactured, and (2) for their co-operation 
with free labour in the production of consumption-goods. Our 
assumptions have thus shown that, however much the amount 
of capital itself changes, the distribution of the existing supply 
of labour between free labour co-operating with capital-goods 
and labour employed in the maintenance or renewal of capital 
itself 1 remains uru;hanged. And yet only within limits, since 
the form of our function is too special to be valid beyond a certain 
field of variation, even if it contains one arbitrary constant.' 
Within these limits, however, capital, when it does grow, grows 
exclusively in height and not at all in breadth. N.B.-When 
capital first increases and there is a consequent disturbance 
of equilibrium, capital will a1so--<>r rather exclusively-grow 
in breadth, since in the beginning the additional number of 
new capital-goods will be of the same type as those already 
in use. If, on the other hand, the amount of labour invested 
per moment of time is temporarily increased and the amount 
of free labour diminished, there will be a rise in wages and a fall 
in the value of the use of capital (axes), more or less in this 
sequence. Further, according to (10), the new capital-goods 
now produced will be manufactured to last longer, as this method 
of investment has become most profitable. But when equilibrium 
is reached once more the amounts of free labour and of labour 
engaged in replacing capital resume their former proportion 
(at the same time the labourers lose part of, but not all, their 
recent increase in wages and the capital-goods regain part of, 
but not all, the value they have just lost). Employing this 
interesting result, we might regard the productivity function 
and the function for "extension of lifetime", which have 
been selected, i.e. 

a =f(n) =kn" 
and P = F(z, 1/) = cx<'yP (a. + f3 = I), 

as typically f'UJ1'1TUJZ functions from which, taking them as the 
simplest elements in the problem, we must start in the analysis 
of the more complicated phenomena of the real world. 

1 In a stationary state these quantities will themselves be constant. 
I The two coefficients i: and c refer only to the value of units. and therefore 

leave no room for varying conditions in other respecte. 
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With these constants, the valuea of M and ~ plainly become 

M.... fJ~ and ~ -M == e(.,+ f(,,»..4 (20 bi.). 
e(., + f(II» + fJ e(" + f(II» + fJ 

Let., -1-: then f(II)=- 1·27. Further,let e == fJ == V Then 
A· 1·77 

M =- --, ~ - M == - ~. 
2·77 2·77 

Rather more than a third of the existing supply of labour should 
therefore be engaged in manufacturing axes, and the remainder 
-about two-thirds-in the application of the existing stock of 
axes for the delivery of saw-logs. This result we achieve without 
taking the amount ofaxe~apital into account, for, with a small 
supply of capital in the form ofaxea, as long as our asaumptiona 
hold, they must necesaari1y be manufactured so as to last for 
a correspondingly short period. and will therefore need renewal 
all the more often. 

M being determined, the whole problem can be solved 
without any further difficulty. The remaining unknowns are 
(1) the amount of capital expresaed in terms of the product 
or of money (for the price of the product is taken as fixed on 
the great staple markets). (2) the product per annum in terms of 
the same unit, (3) the duration or lifetime of the capital-goods 
(axes). (4) wages per annum, (5) the value of the yearly uses of 
an axe, and (6) the rate of interest prevailing in equilibrium 
and current throughout the economy. It does not matter which 
of these is taken as the independent variable. for in any case 
all the other quantities vary as certain powers of this parameter, 
each being multiplied by its own constant co-efticient. If we 
choose n as our independent variable. i.e. if we imagine an 
equilibrium situation where the total period for which the 
capital-good lasts is n years. and let CI , C., etc., be the constant 
coefficients. we obtain 

K == Clnl +11(1-.). tI' == C.nIJ(l-.), 

, = C.rJ1(l-.). " = C,n-&(1-.), 
and, as before. 

P = f(II)n-l. 
I It follon from this _d &llllUmption til-' capital and labour are equally 

important in production. 10 thai a percentage in~ in one factor baa the 
AIDe eJfetil u an equal incre.. in the other. which of conne is 01111 concei .... ble 
in a special utuation. 

17 
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It follows immediately that the exponentials are solely 
dependent on v and p( = 1 - «). The coefficients depend on 
k and c, the meaning of which is well understood. In addition, 
0 1 and Oz, the first two coefficients, contain A as a factor; for 
by dividing by A we had obtained the capital and product per 
head (of labourers) of the population. 

Thus with the simplifying assumptions we selected the 
problem is now solved. But we must of course be very careful 
in drawing general conclusions from the results obtained if only 
because of the above reservation (and quite apart from the fact 
that they are no longer applicable as soon as our quantities 
move in a negative direction, for what is not valid in a special 
case is still less so in the general). But a few observations may 
still be permissible. 

AB v is < 1, the capital K clearly increases simultaneously 
with n, and conversely n with K. For the reason mentioned in 
our review, this interrelation must be general. SimiIarly, 'IT grows 
when n (and K) increase, but much less than the latter, since 
the index: is smaller by one whole unit.l The conclusion that 
an increase in fixed capital also produces an increase in the 
annual product should also be perfectly general, independently 
of our particular assumption, as we shall immediately attempt 
to show. 

Similarly, Z increases when nand K increase, but b diminishes 
when nand K increase. This conclusion ought also to be general 
in its validity, as we shall soon show. 

Since the expressions for 'IT and Z have the same index, the 

ratio T remains a constant, in other words, with increasing 

capital, wages remain an unvaryi'fU} part of the increasing product, 
which is a necessary consequence of our assumptions. Given 
our particular productivity function, the Bum of the wages of 
free labour in each fum and throughout industry constitutes 
an unvarying portion of the product, which follows from (18) and 
(18 bis.) And besides since, according to our function for the 
"extension of lifetime", A - M, the total number of free 
workers remains constant, every free labourer (and therefore 

1 If ,,= i and fJ = i. K becomes proportional to tlii, but. only 
to tift: 
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an labourers) receives a constant part of the national dividend 
when capital increases (though of course labour flOUI invested 
is paid in consumption-goods which are ready flOUI, and not in 
the consumption-goods which they themselves help to make). 
Naturally, this conclusion cannot be general. 

U the proportionate ahare of the labourers in the total 
national dividend is constant, then the capitalists' ahare is 
also constant. But, as we have maintained, this result holds 
for the interest on all the capital at the moment of time in 
question, if the rate of interest is p. 

Ki3t 
Hence p ."i3t must be a constant. This result is correct, 

for ~ - ~(")001, since the powers of n cancel out • 
." . 

It may be added that the number of capital-goods (axes) 
in use at the same time, which on the above analysis is 

" 1 M-==M."...",I-" 
a k 

necessarily increases with "and also with K, although in a smaller 
proportion than either, since 1 + P(I- v) == 1 - 11(1- v) + 1-., 
> 1 - v. This result " gtmef'al and holds as we shall soon 
show, even in the exceptional case when M diminishu with an 
increase in K. 

Let us turn to the transition from one equilibrium to another. 
It is now possible to discover to what extent the closely-related 
proposition originally advanced by von Thiinen that the rate 
of interest corresponds to the .. marginal productivity II of 
capital is corroborated by our formulm in the modified form put 
forward by Akerman. By logarithmio differentiation we obtain 
directly 

AK 13,. 13." 13ft 
If == (I + P{I - v»n- and -;- == P{I - v~. 

Therefore 
1311 P(1 - v) ." 
13K = 1 + P{I - v) K 

We can easily express the value of the ratio i without needing 

to bother about the rather complicated constants 01 and 0 •• 
Since the share of capital in the product is equal to the interest 
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on all the capital = pK (cancelling .J, out), it must clearly 
be 11' - A.l, or, if we take (18 bis) and (20 his) into &erount, it is 

P(II + ,,(v) - 1) 
=rr 

II + ,,(v) 
Thus we obtain 

11' " + ~(v) 
K = P(II + ~(v) - ll' 

and finally 
.J 1T 1 - II " + ~(v) (!:!~) 
.JK = 1 + P(l-v)" + ~(,,) -IP' 

Our ratio is therefore proportionate, but not equal, to p. It 
1'= t, ~(v) = 1'27, and P = <1 = i, it becomes ·92p approxi
mately, i.e. rather less than p. This discrepancy is only to be 
expected, when the increase in capital is partly absorbed by the 
resulting increase in wages and only part of it is etIecti\"e in 
raising production. But since this explanation does not holJ 
here, we may infer that the principle is not general. If f3 is 
quite small, i.e. if the capital-goods haye only a minor significance 
for production as rompared with free labour, then as long as 
" = i, the first fraction approaches 1 - " = I as closely as 

possible, whilst the other is always 1 ~ ~~, i.e. > 2. Strangely 

enough, this ratio is thus greater than p. 
In these circumstances, it is already obvious CI prien that 

von Thiinen's thesis is no longer verified, even in the form in 
which Al.-erman proposes to recast it. In his analysis on p. 152, 

Al.-erman starta by replacing the divisor .JK by AK _ K~l, 
and thus subtracts that part of the incre&Se in capital absorbed 
by the rise of wages. This method of approach is perfectly 
justifiable (el. my review) for BOhm-Bawerk's thesis, as we can 
see from a simple inspection of the formuLB on p. 113 of my 
Uber Wert, etc.l But in this particularcase,it does not holJ good. 

, U JlJ': is replaced by JlJ': - K~ in \he equation .& \he bottom of the 

page, p. 113. ope cit.. 
.A p' '" !p' '" !p' 
i.E. =~=,-,,,,., 

pp. disappears from the denomiDator in the fraction OIl the utreme n.;ht. 

which is reduced to !!i' = I (the ra&. of inten.rst). 
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We obta~without any difficulty 

.dK _ K.dl = K(.dK _ .dl) = K.d" , K' n 

and if .d." is divided by this expression, the new ratio can be 
written as 

( .d." + .dll)!! = 11(1 _ v)~ = (1 - 1')(1' + ~M) . (23) 
'" n K ~ K ., + 4>(") - 1 P 

The new ratio difIera from the old only in this respect. that the 
factor in the denominator depending on p drops out. Since this 

. al als . this th . .d.". al 
18 ways > 1 as 0 m case, e new ratio .dK 18 ways 

greater than the old one, but it is not therefore equal to p. 
On the contrary, we should be in a position to show that it must 
always be !pealer than p, except in both the limiting cases, 
where either., is very small and "p = 4>(1') is therefore very 
large, or where ., approaches unity and 4>(1') tends to zero. In 
bolh these cases the R.H.S. of the equation is reduced to the 
value of p i this is self-evident for the first case and can easily 
be proved for the second by the method of limits.1 I cannot 
enter now on the explanation of this very puZzling formula i 
presumably it belongs to the sphere of .. dynamic II theory, 
where we cannot confine ourselves to the comparison of two 
difIerent equilibria, but must also study the transition from 
one to the other. 

Finally, I shall tackle the question which really constitutes 
the starting point {or the whole of this fragmentary essay. It is 
the validity of the principle that an increase in capital (measut'ed 
in units of product, or the value of the product remaining 
unaltered) must, G3 a general nde, always produce an increase 

I Let • - 1 - « where « is • am&ll positive fracticm. The Talae of f,(~) 
~en approxima. &0 2 .. and ~e nlue of ~e denomiDator ~U8 becomee + .. 
The denominator caDDO' change aigua bet__ ~e limit. • = 0 and • == 1 
since " would be a' • minimum bet__ ~_ point&, which eaa eui1y be 
proved &0 be imposaible.. Therefore it alwaya remainl positin. We caD now &Iso 
prove ~, this quantity. + f,(v) -1 always baa • aigD oypoftU both \0 ~e 
eecond derintive of J wi~ respect \0 .. , runaining ClOnatant,. and \0 ~e 
IIOOOnd derintive of ,. I remaining eooatant,. when their liM derinUve 
becomes - 0; whence ~e nluee of J and , respectively. obtained above, 
always describe • real maximum. This need no' hold in ~ general -
(ftdeif{ro). 
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in the volume of production. We have already seen that it is 
valid on our assumptions. 

But even this conclusion now appears more complex to 
me than I had first believed. The proof I shall advance rests 
on the assumption that a rise in wages relatively to the use-value 

of the machine, that is to sayan increase in }, always brings 

about an extension of lifetime whenever such an extension can 
be profitable (in other words if all the data are taken as 
continuously variable). According to (10) and (10 biI) 

n varies quite simply as a positive power of ~ and tJice vena, 

but this conclusion follows from a = len", our function for 
'extension of lifetime'. If instead we take a more general 
function, a = f(n), of which it is only assumed that it becomes 
zero when n is zero, and increases more slowly than n, then 
the matter is no longer self-evident._ For brevity, substitute 

z for~. We now obtain the corresponding changes in z and n 

by difierentiating (4) and (6), which hold simultaneously 

for a given value of z = :' when p has reached its maximum. 

Thus-
.. 

1 - e-P" Z 
--p-=ljf(n) =xJ(n), (4 biI) 

and also 
e-P" = zf'(n), (6 biI) 

wheref'(n) is the first derivative offen). This expression should 
now be differentiated with respect to n, z, and p, for it involves 
a shifting of the maximum points themselves. Let /"(n) be 

the second derivative of f(n) and let 1'(n) = p and 1"(n) = q. 
fen) f'(n) 

Then on eliminating .dp, we obtain 

.dz = z(! _ p) p + q 

.!In n 1 (24) 
p+p--

D 
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Clearly, on our assumption (f(",) == 0 when ,,= 0 and 

f'(n) diminishing when" increases). p must be <! and q <0. 

" 
The expression!. - p is therefore always positive. and in the 

" numerator and the denoIllin&tor of the next fraction q and 

p -.!. are both negative. But we cannot presume without further 
n 

analysis that they are simultaneously < or simultaneously 
>p.l It is therefore not CJ priori impossible for ,dz and ,dn 
to have opposite signa. Let us return to our function CJ = f(qa) 

_ knp• Then cleariy p =.! and g == _ (1 - II). Consequently, 

" " 
the numerator and denominator are here identical (if multiplied 
by n they both become pn + 1/ - 1 = 1/ + 4>(11)-1) and our 
equation is simplified thus-

,dz z 
- - (1- "F. ,dn n 

which can be directly obtained by logarithmic difIerentiation 
of (10). Now since fen). whatever its actual form. has the same 
general form as our special function. we may infer even now 
that z and" yary approximately to the same degree. But it is 
not impossible that they might sometimes vary in different 

a Dut It can eaaily be proved that the denominator p + J' - ! is ahraye 

" > O. From (6 by) and (' by) we lind that it mWlt. here alwaye have the nJu • 
• -p.+ p. -1 

,,(1 _.-tm) • 
The denominator of this fraction is certainly > 0. and 10 is the numerator, 
Bince ita value becomee - 0 for pft ... 0. but later riaN continuoualy, .. -.-p. + 1 ita derivative (with reepect to pft) is alwaye > o. 

It is impoeaible to get any further without knowing IOmething aboU 
p + 9. Still we can eeaily thow that the inequality , + 9 > 0 (which for 
/(.) - hI' becomee f(v) + .. - 1 > 0) conetitutee the __ CODd2tion 
neceaaar;y for the emergence of a muimum value for , or , in the general -. 
This oondition, however, need not be aatisfied throughout. Aa far .. I can -. if 

}is given and" is increaaing. there is nothing to prevent a eequenoe in which 

there lirst emergee a muimum value for ,.. then a ",i.im""" and thea a 
muimum again, and 10 on. An interesting coneequenoe of this phenomenoo 
Yill loon be mentioned. 
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directions, from which it plainly fo11o\\'8 that r( = ~) and n are 

Mt uniquely determined by each other but that z may have 
two (or more) values for the same value of n or, conversely, n may 
have different values for the same value of z. 

In actual fact this last possibility may often be reached, 
but it should not on that account give rise to any serious dilemma. 
The only practical significance it can have is that an increase 
of capital is sometimes distributed between two different 
investments-two types of machine of different durability 
(though otherwise identical), both yielding the same maximum 
return on capital. We have confined the number of different 
investments to two, because for technical reasons it often does 
not pay to manufacture capital-goods lasting for intermediate 
periods.l 

It would have very much more serious effects on the following 

Proof, if two different values of z =! could hold for the same 
b-

value of n. But fortunately this oon never happen. If it could, 
the conditions of our equations (4 bis) and (6 bis) could 
simultaneously be satisfied for the same value of n with two 
different x-values, Xl and x., and with concomitantly dificrent 
values for p, PI and Pa (PI > PI). In other words we should 

1 - e-Pt" 
obtain at the same time first = XI f(n) and e -'I" = 

PI 
1 - e-"" 

xd'(n), and secondly = xJ(n) and e-"· == ZJ'(fI), 
PI 

from which dividing we should obtain 
1 If P has two maxima (as distinguished from a minimum) for 8III.n 

nlues of i the manufacturer of machines n.turally ch~ the ~. wbid& 

we ahall assume corresponds to the IIIIl&llcr nlne of .. 

Were capital and ~ to increase, the maximum corresponding to the Aigler 

nlue of • m.y become tbe gre&ter. Now when p haa two equal maxima (for 
di1Ierent values of .). there must be a ease in the transition period analogou' 
to th.t d~bed in my Leclvru, po 163. For a time the increase in eap,~l 
is divided between two different investmenta, in which' and • and their BUO 

~ do not undergo any further change; for since &It ever-growing pan of tb. 

capital is successively transferred to the longer investment. JI is ciiminisb..d 
.nd A -JI increased, flO that thf' proportion between free labour and the .... ail.bJe 
usee of the machines remains unchanged. But I haft not been able to complete 
any ~ into this intereating question in det.ail. 
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ePa- -1 ePa- -1 
= 

PI p, 
or 

PI - PI Pli - PII Pli _".1 I 
2 + 6 n + 24 " + ........ = O. 

If the values of n and P are positive. all the terms in the series 
are also positive. and our assumption therefore involves 80mething 
absurd. 

We may. consequently. proceed on the assumption that an 

increase in { a11raya produces a.Q extension of the lifetime of 

capital-gooda. even if this extension does not alwaya occur 
continuously: at times it may take place in jumpi (or more 
correctly in such a way that capital is distributed among capital
goods of the same profitability but of di1Ierent durations). 

On this hypothesis the proof of the thesis we previously 
advanced takes more or leas the following form. 

When real capital increases it must always increase in 
.. height", in 80 far as an extension of the dnrability of machines 
is technicalJy possible. For were it only to increase in .. breadth", 
80 that the only effect would be an increase in the number of 
machines of the old type, the labour permanently engaged 
in maintaining it would clearly have increased, once equilibrium 
had been reached. Hence it folloW'S that the amount of free 
labour would have diminished at the same time &8 the number 
of capital-gooda had increased. This must clearly result in a 

shifting t1~ of ~, in which case we must infer from our 

conclusion, which we have just shown to possess general validity, 
that an ~ of the lifetime of the capital-good becomes 
profitable. On the other hand there is no need for an inevitable 
increase in the II breadth It dimension of capital which folloW'S 
from what we have said above. On our formula. with an increase 
in capital the amount of labour required for renewing capital 
should generally remain unaltered. We may therefore summarily 
assume that an increase in capital may very well occur with an 
accompanying fall in the breadth dimension. None the less 
even in this case 1M ~ of mpil4l-goodl in ~ at 1M 
aame time will have increased, for if it had diminished. since 
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the amount of free labour has now increased, { would have 

shifted downwards and we cannot describe the position in which 
n has a new and higher value as an equilibrium one. It therefore 
emerges that there will be a larger number of machines 
simultaneously with a larger supply of free labour, which must 
obviously lead to an increase in the total product.! 

Let us now take the commonest instance in which machine
capital increases in breadth as well as in height; then the 
amount of free labour will diminish. We can conceive of this 
change as occurring in two (or more) stages. Let capital grow 
in breadth to begin with and only later in height also-in other 
words, we first increase our M, n remaining constant, and after
wards n as well (with M constant). 

The first part of this procedure is soon explained. For since 
the composition of machine-capital remains the same, the whole 
process can be regarded as though M .units of labour invested 
in a certain way co-operated with A - M free labour in each 
case. If M is increased, and A - M diminished by one unit, 
then, ignoring infinitesimal quantities of higher orders, the 
total product is increased an~ there is a difference between 
the marginal productivies of invested and free labour. This 
difference must be positive, for as we have always regarded the 
Productivity Function as being homogeneous and linear (or that 
it has again become so after any change has taken place) the 
marginal productivity of each group necessarily coincides with 
its wages. These must clearly be greater for invested than for 
free labour, as the wages of the former also include 80me interest. 
Now let the lifetime of the same number of capital-goods increase, 
M remaining constant. Then it follows that the number of 
machines in existence must increase (for the number of machines 

labour kin hin - n n1
-,. d if h per er wor g on mac es 18 - =-k ) an , t e . a 

amount of free labour is constant, the total product must increase 
still more. If the increase in machine-capital is such that as 
far as the first part of our analysis is concerned the rate of 

1 Similarly, if we abstract from technical diacoveries, which change 
fen) and F(z, y) the basic functions themselves, wages must alway. rise with 
a relative increa.ae in the amount of capital. The general character of the 
Productivity Function plainly involves the reeult that I and b elwaya vary 
i_sdy; if I baa increased " must elso increue. 
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interest not only falls but is at the point of becoming zero, we 
simply stop at this point and allow n to grow until the rate of 
interest reaches ita maximum (and becomes therefore > 0), and 
using this point as our starting-point we begin again with the 
same procedure. 

Thus the net result is that a growth of capital, as long as 
it is such as to be profitable, is always accompanied by an 

,increase in the total product. Consequently the patadox of a fall 
in the national dividend resulting from continued saving and 
capital accumulation does not apply to perfectly free competition, 
but the possibility of its holding for a situation in which capitalists 
combine cannot be excluded. 

So far we have treated the lifetime of capital-goods as if 
it Were altogether separated from their other property-their 
.. Automatism", as Akerman calls it. Actually, these properties 
are scarcely ever independent, greater durability is normally 
combined with greater efficiency in other respects. We ought 
to be able,to express this ma~hematically 80 that the a-function 
does not actually have the sunple form J(n), but also contains 
a quantity 9 as a variable which objectively refers to the efficiency 
of the capital-good in question. Thus if, for example, 9 increases 
from gl to 9 .. and 9. == 291' ceteris paribw we get a machine 
of a new type. which can replace two of the older machines in all 
respects. We need only substitute J(n, g) for J(n) in equation 
(4 bis). and partially difIerentiate with respect to n and g, to 
obtain a new equation corresponding to this variable. However, 
I shall not undertake it here. &8 I have already taken too 
much space. 
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