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PREFACE TO THE SECOND EDITION

IMPERFECT COMPETITION, THEN AND NOW

Marsaarr’s view of competition was not very precise, An un-
foreseen rise in the demand for a particular commeodity would
lead to a rise of output, higher marginal cost heing accompanied
by & higher price. When demand was low, “fear of spoiling the
market’’ would prevent prices from being cut. As time goes by,
firms grow in size and enjoy economies of scale. Economies
internal to the firm reduce average cost of production (which
includes profits at the normal rate on the capital invested) and
the benefit is passed on to the public in lower prices. To meet
the objection that the firm which firast begins to grow can under-
sell the rest and gradually establish a monopoly, Marshall fell
back on the anralogy of trees in the forest. A firm is identified
with a family. The sons of the founder are enervated by being
brought up in the comfort that his money provides so that the
expansion of the firm that he began will peter out. It is true
that a joint-stock company is not bound to the life of a family
but, says Marshall, joint-stock companies stagnate.!

Pigon transformed all this into a neat, logical system. Perfect
competition means that the individual producer can sell as
muech or as little as he likes at the ruling price. Each firm con-
tinuously produces the amount of output of which the marginal
cost is equal to price. There are internal economies of scale only
up to a certain size, at which average cost (including a normal
profit) is at a minimum. When demand is such as to call forth
output beyond this gize from a particular firm, marginal cost,
and therefore price, exceeds average cost. Super-normal profits
call in fresh competition which brings down the market price
and pushes back the output of the firm. When price is below
average cost, some firms are driven out of business, and those

1 Princtples of Bconomics (seventh edition), p. 516.
v



vi ECONOMICS OF IMPERFECT COMPETITION

that remain expand. Thus the optimum size of firm, with
minimum average cost, is always tending to be established.

Here we were, in 1930, in a deep slump, and this is what we
were being asked to believe.

The first point in Pigou’s scheme was patently absurd. Under
perfect competition, any plant that was working at all must be
working up to capacity. (Some, for which prime cost exceeded
price, might be put out of operation altogether.) Imperfect
competition came in to explain the fact, in the world around
us, that more or less all plants were working part time.

The notion that every firm is facing a falling demand curve
for its own product and that profits are maximised at the out-
put for which marginal revenue is egual to marginal cost,
provided an explanation for a situation in which firms could
work their plants at less than full capacity and still earn a

rofit.

d This notion was already in the air, but ideas at that time were
in a very primitive state. I remember the moment when it was
an exciting discovery (made by R. F. Kahn) that where two
average curves are tangential, the corresponding marginal
curves cut at the same abscissa. The apparatus which we worked
out took on a kind of fascination for its own sake (though by
modern standards it is childishly simple} and I set about to
apply it to the rest of Pigou’s system. This reached its culmina-
tion in the analysis of price discrimination. I think that this is
still useful and that it is worthwhile to master the apparatus for
its sake. But to apply the analysis to the so-called theory of the
firm, I had to make a number of limitations and simplifications
which led the argument astray.

The first was a shameless fudge. I postulated that a firm
could find out the conditions of demand for its product by trial
and error—that is, I treated the conditions of demand as being
unchanged for an indefinitely long period and 1 assumed that
experiments with prices would leave no traces in market condi-
tions. The whole analysis, which in reality consists of com-
parisons of static equilibrium positions, is dressed up to appear
to represent a process going on through time.

To put the argument into a dynamic setting, it is necessary
to distinguish between the short-period aspect of competition,
which is concerned with price policy and the utilisation of pro-
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ductive capacity already in existence, and the long-period
agpect, which is concerned with investment.

In manufacturing industry, the producer sets a price and sells
as much as the market will take; he therefore has to have a price
poliey. (Marshall, with his usual instinetive eunning, took the
example of a commodity which was sent to market and sold for
what it would fetch; in his story of the supply and demand for
fich he had no need to bring price policy into the argument.) A
perfectly competitive price policy would be continuously to
follow the variations of demand so as always to be selling full
capacity output {except when price fell below prime cost). This
is clearly absurd. By this standard, competition is never perfect.
Prices are formed by setting a gross margin, in terms of a per-
centage on prime costs, to cover overheads, amortisation and
net profit. To caleulate the appropriate margin, it is necessary
to estimate the expected sales from given plant and to take a
view of what net profit may be hoped for. In the controversies
which arose over imperfect competition, a policy of this kind
was described ‘ag ‘'full-cost pricing” but that is even more mis-
leading than the formulation in terms of marginal revenue; the
producer may know his total overhead costs for a period, but
he cannot know what his average cost is going to be until he
knows his rate of sales. Moreover the net profit that he hopes to
make cannot be derived from costs alone, without any con-
sideration of ““what the traffic will bear”.

It is true enough that businessmen cannot be expected to
draw my curves for themselves; when we know the level of
gross margins, it is pointless to try to deduce from it the value
of ef(e — 1} (e being the producer’s subjective estimate of the
elasticity of demand for his output) but it is perfectly sensible
to say that the “degree of monopoly” is higher,! or price policy
less competitive, when the producer, in setting his margin,
calculates upon a lower level of utilisation of plant and upon a
higher rate of profit on capital.

The concept of perfect competition is totally inapplicable to
manufacturing industry (it is doubtful whether nowadays it
applies even to fish). The prices of manufactures in the nature

! Kalecki has been criticised for taking the ratic of margins to prime costs
o8 the definition of the degree of monopoly instead of as a symptom of it,
8eo The Theory of Economie Fluctuations, Section 1.
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of the case are administered prices, With short-period fluctua-
tions in demand, prices vary very little as long as money costs
are constant. Qutput rises and falls with demand, and (as the
overhead per unit of output falls and risea) the share of net
profit rises and falls still more, Even in a seller’s market when
output is up to the limit set by capacity, firms usually prefer to
lengthen delivery dates or ration customers, rather than to
choke off demand by raising prices today for fear that it might
be permanently lost. Movements of demand affect profits
strongly, but prices hardly at all.

As for the question of what determines the rate of profit on
capital, neither my ecritics nor my supporters had anything
much to say about it.

The Keynesian theory of prices, that money-wage rates are
the main determinant of prime costs and that the general level
of prices moves more or less proportionately to the level of wage
rates, has been made familiar by painful experience. This is
sometimes connected with imperfect competition. It is argued
that producers can “‘pass on to the consumer” a rise of costs
because they are not competitive; but obviously if there were
such a thing as perfect competition, with prices equal to mar-
ginal costs, the movement would be automatic. A rize in money-
wage rates would shift all the marginal costs curves propor-
tionately upwards. With imperfect competition there is an
element of judgement in price policy. Prices move sometimes
more, and sometimes less, than in proportion to prime costs
according to the general atmosphere of the times.

It was Michal Kalecki rather than I who brought imperfect
competition into touch with the theory of employment. He
showed that a rise in profit margins, such as may come about
by defensive mongpolistic agreements in a slump, reduces real
wages and so tends to increase unemployment. He also estab-
lished the very striking proposition that a rise in margins
increases the share of profit in the value of output only by re-
ducing the share of wages. The total of profit over a period
of time is not likely to be increased by it. Overall expendi-
ture is not raised immediately, so that the main effect of
raising prices is to sell less goods for more or less the same total
receipts.!

1 Op. eit., Section 3.



PREFACE TO THE SECOND EDITION ix

All this is concerned with the short-pericd aspect of competi-
tion. To behave monopolistically in the long-period sense, means
to pursue a cautious investment policy, restraining the growth
of capacity relatively to demand. A monopolistic investment
policy will generally be associated with a monopolistic price
policy, but the converse is by no means generally true. This
explains—what for the old theory was a paradox—that the
firms which make the most monopolistic profits are often those
which grow fastest. Galbraith points out that, in the United
States, growth and competition are not generally associated.
There are some competitive industries which conform to the
orthodox ideal:

Yet almost no one would select them as & showpiece of American
industrial achievement. The showpieces are, with rare exceptions,
the industries which are dominated by a handful of large firms.
The foreign visitor, brought to the United States by the Economic
Co-operation Administration, visits the same firms as do attorneys
of the Department of Justice in their search for monopoly.!

Marshall’s contradiction between internal economies and com-
petition cannot be resolved by Pigou’s optimum size of firm,
still less by the prediction that joint-stock companies will fail to
grow. Rather it is resolved by recognising that there is no need
to resolve it. Competition is always in course of bringing itself
to an end. At any moment, in prosperous modern industries,
the number of firms is tending to fall and competition is becom-
ing more oligopolistic. My old-fashioned comparison between
monopoly and competition may still have some application to
old-fashioned restrictive rings but it cannot ecomprehend the
great octopuses of modern industry.

Besides the static approach, there were some other serious
limitations on my argument. I did not attempt to tackle duopoly
and oligopoly and, concentrating on price as the vehicle for
competition, I said very little about non-price competition,
guch as artificial product-differentiation, advertising and sales
promotion, which in fact accounts for the greatest part of the
wastefulness of imperfect markets. (The twin to my book,
Chamberlin’s Monopolistic Competition, opened up these sub-
jects, but in the subsequent controversies Chamberlin appeared

t J. K. Galbraith, American Capitalism, p. 08,



x ECONOMICS OF IMPERFECT COMPETITION

to be more concerned to defend the market system than to
expose its drawbacks.)

To get my simple analysis on to its feet, I had to assume that
each firm was selling a single commodity. This has the effect of
making the treatment of “industries” misleading. When I re-
visited Imperfect Competition after twenty years I pointed this
out.!

The assumption that each firm produces a single commodity
conceals the distinotion between the output of an industry—that
is, & group of firms engaged in production of commodities alike in
their methods of manufacture, and the supply to a market—that is,
the demand for & group of commodities which are close substitutes
for each other. In ordinary language when we speak of the cotton
industry, the iron-founding industry, the boot-and-shoe industry
{leather) we are thinking of & group of firms engaged in a certain
type of production, governed by the kinds of object produced.and
the materials of which they are made. Sometimes a single firm
produces very diverse objects which are complements to each
other, and therefore sold together (pens and blotting-paper, low-
power electric motors and artificial teeth) and sometimes quite
unrelated objecta are bound together in production because they
are bound together in selling by conventional shopping habits
{hair-brugshes and medicines}. Many of the products of a single
industry are extremely remote substitutes for each other. There
is no overlap, for instance, between the markets for men's and
children’s shoes or for drain-pipes and stoves. On the other hand,
products of totally different industries may be quite close sub-
gtitutes—rubber and leather shoes; ashestos and cast-iron drain-
pipes.

The concept of an industry, though amorphous and impossible
to demarcate sharply at the edges, ia of importance for the theory
of competition, It represents the area within which a firm finds it
relatively easy to expand as it grows. There are often certain basic
processes required for the production of the most diverse com.
modities (tennis balls, motor tyres, and mattresses) and economies
in the utilization of by-products under one roof. The know-how
and trade connections established for one range of products make
it easier to add different commodities of the same technical nature
to a firm’s output than it is to add mutually substitutable com-
modities made of different materials, or made or marketed by
radically different methode. Moreover, the members of an industry

L Beonomic Journal, Beptember 1053, and Collected Bconomic Papers, vol. i.
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have common interests and a common language, and feel a kind
of patriotism which links them together, even when they are in
competition with each other. It is much easier to organize controt
over one industry serving many markets than one market served
by the producte of several industries.

The degree of concentration in an industry, measured by the
proportion of its output produced by, say, the three largest firms,
or the degree of monopoly in the sense of the closeness of the
organization binding the firms, may have little relation to the
degree of monopoly in the markets which it serves, in the sense of
power to control prices. An unconcentrated and unorganized in.
dustry may contain a number of very strong amall menopolies over
particular commodities, while ancther, highly concentrated or
tightly organized, may be meeting competition in some or all of
its markets from the products of rival industries which are sub-
stitutes for its own.

Nowadays the definition of an industry is breaking down in
another way. More and more, the great firms have a foot not
only in many markets but in many industries, in several con-
tinents, the connections between their various activities being
neither in know-how nor in marketing but merely in finanecial
power,

Since this bool: has long been used as a text for students, some
of its weaknesses have been frozen into orthodox teaching but
its strong points, I think, have had very little influence. The
sfrong points are negative. They should have cleared away a
lot of rubbish. Of course, nothing can be proved about the
nature of reality by a purely « priori argument, but the analysis
opened up some lines of thought which are still important, and
still neglected, today.

First of all, by showing that perfect competition cannot obtain
in manufacturing industry, it undermines the complex of ideas
erected on the slogan of “price equals marginal cost”, In the
short period, prices equal to marginal cost would mean that
small variations in demand produce violent changes in prices,
a5 can be seen where competition reigns, that is, in the markets
for primary products, What it would mean in the long period,
with “normal profits”, orthodox text-books have never made
clear.

Another moral that the argument suggesta is that consumer’s
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sovereignty can never be established as long as the initiative
lies with the producer. For the general run of consumer goods,
the buyer is necessarily an amateur while the seller is a pro-
fessional. To make industry genuinely serve the needs of the
publie, a3 it is supposed to do in the text-books, would require
a monopsony of consumers, squipped with their own experts.
Some slight efforts are being made nowadays to protect the con-
sumer interest, but they cannot make much head against the
power of advertisement, The great chain-stores exercise some
monopsonistic influence in imposing a kind of synthetic perfect
market on small-scale producers, but they camnot offer a
counterweight to the great oligopolists. Besides, though they
gerve the consumer interest against the producer, they also have
scme interests of their own.

Finally, what for me was the main point, I succeeded in
proving within the framework of the orthodox theory, that it is
not true that wages are normally equal to the value of the
marginal product of labour.

All this had no effect. Perfect competition, supply and
demand, consumer’s sovereignty and marginal products still
reign suprems in orthodox teaching. Let us hope that a new
generation of students, after forty years, will find in this book
what I intended to mean by it.

JOAN ROBINSON

CAMBRIDGE
January 1969



FOREWORD

BESIDES a restatement of current ideas on economic theory,
this book contains some matter which I believe to be new. Of
not all the new ideas, however, can I definitely say that ‘“‘this
is my own invention”. In particular I have had the constant
asgistance of Mr. R. F. Kahn. The whole technical apparatus
was built up with his aid, and many of the major problems—
notably the problems of Price Discrimination and of Exploita-
tion—were solved as much by him as by me. He has also con-
tributed a number of mathematical proofs which I should have
been incapable of finding for myself. In general I have en-
deavoured to build on the foundations laid by Marshall and
by Professor Pigou. This is a debt which all econemists owe, and
which may be taken for granted. I have for the most part re-
ferred to their works only where I bslieve that I have detected
them in errors of detail.

Of more recent work, my chief debt is to Mr. Piero Sraffa’s
article in the Economic Journal of December 1926, to Mr. E. A. G.
Robinson’s Structure of Competitive Indusiry, and to Mr. G. F.
Shove's articles in the Economic Journal of June 1928 and
March 1930. Mr. Sraffa’s article must be regarded as the fount
from which my work flows, for the chief aim of this book is to
attempt to carry out his pregnant suggestion that the whole
theory of value should be treated in terms of monopoly analysis.
Mr. Robinson’s work on the optimum size of firms is the founda-
tion of my treatment of competitive equilibrium, and plays an
important part in the Appendix on Increasing and Diminish-
ing Returns. Mr. Shove’s articles form the basis of my treat-
ment of rent and of the four cost curves. But a reader who is

xiii
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acquainted only with those articles would very much under-
egtimate my debt to him, for his teaching in Cambridge for
many years past has influenced directly and indirectly the
whole approach to many problems of economic analysis. The
more gpecific points that I have derived from Mr. Shove are
acknowledged as they occur, but my indebtedness to him must
not be regarded as heing confined to those points.

A moment has been reached in the development of economio
theory when certain definite problems require to be solved, and
many writers are at work upon them independently. There are
many occasions, therefore, when several explorera are surprised,
and somewhat pained, on meeting each other at the Pole. Of
such an occasion the history of the “‘marginal revenune curve”
presents a striking example. This piece of apparatus plays a
great part in my work, and my book arose out of the attempt
to apply it to various problems, but I was not myself one of the
many explorers who arrived in rapid succession at this particular
Pole. I first learnt of it from Mr. C. H. P. Gifford, of Magdalene
College, who was then reading for the Economies Tripos.
Shortly afterwards Mr. P. A. Sloan, of Clare College, showed
me an unpublished essay in which it occurred. Next it was pub-
lished by Mr. R. F. Harrod in the Economic Journal of June
1930, in an article which must have been written almost
gimultaneously with Mr. Sloan’s paper. In a later article
(Economic Journal, December 1931) Mr. Harrod set out in an
analytical form some of the relations between marginal and
average ocurves which I had discovered by geometry. At this
Pole I can claim to have arrived by a route of my own, but his
analytical formulation of the fundamental relation between
average and marginal value has been of very great service to
me since it appeared. Meanwhile a number of explorers were
added to the rapidly growing crowd at the Marginal Revenue
Pole. Professor T. O. Yntema (who alsc anticipated Mr. Harrod’s
formula for the relation of average to marginal value) had,
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anknown to me, arrived there long before (Journal of Political
Economy, December 1928). Dr. E. Schneider, Dr. H, v, Stackel-
berg, and Professor Mehta, amongst many others, appear.to
have discovered it independently, Even the naming of this
concept presented a minor coincidence. T was dissatisfied with
Mr. Gifford’s and Mr. Harrod's titles for it, and it was christened
for me by Mr, Robinson as “marginsl revenue’ some time before
Professor Viner published an article (in the Zeischrift fir
Nationalikonomie, September 1931} in which he refers to it by
the same name.

The conception of “elasticity of substitution” provides
another example of this kind of coincidence, for Mr. J. R.
Hicks published his formulation of it in his Theory of Wages
some time after T had first made use of it. When Mr, Hicks’s
book appeared my work on the analysis of wages was almost
completed, but a study of one of his results led me to remove
an error from my argument. In this part of the field my chief
debt is to Mr. D. H, Robertson’s illuminating article on “Wage
Grumbles” (Economic Fragments).

A number of writers have recently been evolving methods
for dealing with monopoly problems which are at some points
similar to my own. Dr. Schneider and Dr. v. 8tackelberg have
published one or two items which occur in my tool-box. But in
my opinion their work is marred by the use of pnnecessarily
complicated mathematical analysis where simple geometrical
methoda would serve. I am, however, indebted to Dr. Zeuthen’s
book on Problems of Monopoly. He makes use only of Marshall’s
“areas” technique, but I discovered at least one important
proposition in the course of restating some of his results in
“marginal” terms. Professor Chamberlin’s Theory of Mono-
polistic Compelition provides a plentiful crop of coincidences,
but it appeared too late for me to notice them in detail.

There are probably other explorers in the field with whose
progress I am unacquainted. If my results are anywhere found
to be the same as those of some other writer to whom no
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reference is made, it must be understood either that my
fellow-explorer is unknown to me, or that his work was pub-
lished when mine was already completed. But wherever
possible T have mentioned the names of the explorers whom
I found already at the Pole when I arrived there.

Mr. C. W. Guillebaud was kind enough to read my manu-
seript and made many helpful suggestions. Finally, in addition
to his constructive suggestions, I have had the benefit of Mr.
Kahn’s criticism at every stage of the work from its inception.
For this the reader, as well as myself, must be grateful to him,
for he has weeded innumerable errors from my pages.

Some passages in Chapter 7 are taken (with a few alterations)
from an article in the Economic Journal, December 1932, and
are here used with the permission of the Editor,

JOAN ROBINSON

TAMBRIDGE
Oetober 1032
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INTRODUCTION

“AMONG persons interested in economic analysis, there are tool-
makers and tool-users.”! This book is presented to the analytical
economist as a box of tools. It is an essay in the technique of
economic analysis, and can make only an indireet contribution
to our knowledge of the actual world. It is only by using their
tools upon observed facts that economists can build up that
working model of the actual world which it is their aim to con-
struct. To tinker with the tool-box is merely a preliminary to the
main attack, and, to those who are in haste for results, it may
appear an idle occupation far inferior to the fruitful work of the
tool-users. The gap between the tool-makers and the tool-users
is a distressingly wide one, and no economist can fail to have
sympathy with the impatience of the politician, the business
man, and the statistical investigator, who complain of the ex-
tremely poor, arid, or even misleading information with which
the analytical economists provide him. If a government is
anxious to know whether in an actual case it should allow a
railway the right to charge discriminating prices, it is poor com-
fort to be told that it will depend upon the relative concavities
of the demand curves for transport of various types of goods
whether the railway will carry a greater number of tona if it is
allowed to diseriminate than if it is not. If a rationalisation
gcheme is being put through, and the public are anxious to know
whether the concentration of output upon a few firms is likely
to raise prices, it will not help them much to be told that if the
marginal cost curves are parallel to the demand curves for the
products of the individual firms the price will remain unchanged.
It is natural enough for the practical man to complain that he
asks for bread and the economist gives him a stone, But the
answer of the analytical economist to such complaints should

1 Pigou, **The Function of Economic Analysis”, S8idney Ball Lecturs, 1929,
veprinted in Economic Essays and Addresses, p. 3.

B 1
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not be to fling away his tools and plunge into the tangled prob-
leras of the real world, armed only with his naked hands. It
should be rather to set about to elaborate his analysis so much
that it can begin to be useful. A simple analysis can only be
made upon simple assumptions, and the more complicated the
analysis, the more complicated the assumptions upon which it
will work, and the nearer the assumptions can be to the com-
plicated conditions of the real world. The practical man must be
asked to have patience, and meanwhile the economist must
perfect his tools in the hope of being able sooner or later to meet
the practical man’s requirementa.

Such an ideal is etill far distant, and meanwhile the best that
the economist can do is to use what implements he has with the
greatest care and precision, and when he does give an answer to
some general question to take the utmost pains to make clear
what assumptions about the nature of the problem are implicit
in his answer, If those assumptions are near enough to the actual
conditions to make the answer serviceable the practical man
can accept it, but if the assumptions are very abstract the
economist will only bring the practical man into confusion and
himself into disrepute by allowing him to suppose that the
guestion which is being answered is the same as the question
which is being asked.

But the fact that economists often fail to state their assump-
tions with the necessary precision must not be attributed fo
duplicity, but to & mistaken modesty. The analytical economist
(although his manners usually conceal the fact) is conscicus, in the
presenceof the practical man, of an agonising sense of shame. And
when he tries to work on some fresh problem, and sets about to
write out the assumptions which are necessary to make it soluble,
he cannot help imagining what the mocking comments of the
practical man would be if his eye happened to fall on that list
of assumptions. He is subject then to a strong temptation either
to include in his list assumptions which bring the problem close
to the real problems, but which make it quite insoluble by the
technique at his command, or to confine the problem within the
limits which make it soluble but to hide the assumptions which
bound it (if he is too honest to omit them altogether) in a dusty
corner of the footnotes where he hopes that no one will notice
them.
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Such conduct, thongh it springs from an admirable hunility,
is a scandalous breach of faith with the practical man. It would
be far better that the economist should take a sardonic pleasure
in shocking the practical man by the brutal frankness with
which he sets out his assumptions—consoling himself for the
disguat that this eonduct will inspire by his own conviction,
which he cannot expect the practical man to share, that he ia
approaching the problem that has been set to him by the only
route along which there is even a chance of finding the answer.

My book attempta to live up to this standard, and if anywhere
a necessary assumption it missing from the list, it must be taken
to show that I have fallen into the third trap which besets the
path of the economist: the danger that he does not himself quite
know- what his own assumptions are.

In the older text-books it was customary to set out upon the
analysis of value from the point of view of perfect competition.
The whole scheme appeared almost homogeneous and it had
some aesthetic charm. But somewhere, in an isolated chapter,
the analysis of monopoly had to be introduced. This presented
a hard, indigestible lump which the competitive analysis could
never swallow, To quote Mr, Sraffa’s comment:! “Of course,
when we are aupplied with theories in respect to the two extreme
cases of monopoly and competition as part of the equipment
required in order to undertake the study of the actnal conditions
in the different industries, we are warned that these generally
do not fit exactly one or other of the categories, but will be
found scattered along the intermediate zone, and that the nature
of an industry will approximate more closely to the monopolist
or the competitive system according to its particular circum-
stances’’. But the books never contained any very clear guidance
as to how these intermediate cases should be treated; as a
picture of the real world the theory was unconvincing, and as
& pure analytical construction it had a somewhat uncomfort-
able air,

Moreover, the relations between the real world and the com-
petitive analysis of value were marred by frequent misunder-
standings. The economists, misled by the logical priority of
perfect competition in their scheme, were somehow trapped into

! “The Laws of Returns under Compstitive Conditions”, Economic Journal,
Decermber 1926, p, 542,



4 ECONOMICS OF IMPERFECT COMPETITION

thinking that it must be of equal importance in the real world.
When they found in the real world some phenomenon, such as
“economies internal to the firm”, which is inconsistent with the
assumptions of perfect competition, they were inclined to look
for some complicated explanation of it, before the simple ex-
planation occurred to them that the real world did not fulfil
the assumptions of perfect competition. Or they were tempted
to introduce into the theoretical scheme elements which, at a
superficial glance, appeared to account for the phenomena of the
real world, but which completely destroyed the logical seif-
consistency of the theoretical scheme,

It was at such & moment of confusion that Mr. Srafia de-
clared: “It is necessary, therefore, to abandon the path of free
competition and turn in the opposite direction, namely, towards
monopoly”.!

Now no sooner had Mr. Sraffa released the analysis of mono-
poly from its uncomfortable pen in a chapter in the middle of
the book than it immediately swallowed up the competitive
analysis without the smallest efforf. The whole scheme of
analysis, composed of just the same elements as before, could
now be arranged in a perfectly uwniform manner, with no
awkward cleavage in the middle of the book. Two simple ex-
amples will show this process at work.

First consider the problem of defining & monopoly. It was
tempting, under the old scheme, to arrange actual cases in a
series of which pure monopoly would be the limit at one end
and pure competition at the other, but a definition of pure
monopoly which would correspond to the definition of pure
competition was extremely hard to find. At first sight it seems
easy enough to say that competition exists when the demand for
a commodity in a certain market is met by a number of pro-
ducers, and that monopoly exists when it is met by only one.
But what is a commodity? Must we group together as a single
commodity all articles which compete against each other to
satisfy a single demand? In that case, since every article must
have some rivals, and since in the last resort every article repre-
sents a use of money which is rival to every other, we should be
compelled to say that no such thing as complete monopoly
exists at all. Or must we define as a single commodity only a

¥ Loe. cit,
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group of articles which is perfectly homogeneous? Then the
slightest degree of difference, from the point of view of their
customers, between rival producers even of one sufficiently
homogeneous commodity, must be taken as & sign that we are
dealing not with one commodity but with several. For if the
individual buyer has any reason to prefer one producer to an-
other, the articles which they sell are not perfectly interchange-
able from the point of view of the buyer, and we are reduced to
regarding the output of each producer as a separate commodity.
Thus any attempt at a logical definition of a monopolist drives
either monopoly or competition quite out of the field. It is easy
enough to find the limiting case at the competitive end of the
scale. The limiting case occurs when the demand for the pro-
duct of an individual producer is perfectly elastic, But what is
the limiting case at the other end? The case in which the demand
for the product of the individual ig the same as the total demand
for the commodity? Then we are back at the original problem
of how to define a commodity. We know what we mean by
“selling in a perfect market”, but what is a perfectly imperfect
market?

Now as soon as we abandon the attempt to confine monopoly
in a pen by itself the whole of this difficulty disappears. Every
individual producer has the monopoly of his own output—that
is sufficiently obvious—and if a large number of them are selling
in a perfect market the state of affairs exists which we are accus-
tomed to describe as perfect competition. We have only to take
the word monopoly in its literal sense, a single seller, and the
analysis of monopoly immediately swallows up the analysis of
competition,

The reader may object that there is clearly some sense in
which Messrs. Coats have got & monopoly of sewing cotton, and
in which a Bedfordshire market gardener has not got a monopoly
of brussels-sprouts. But this objection is easily answered. All
that “monopoly”” means, in this old-fashioned sense, is that the
output of the individual producer happens to be bounded on ail
gides by a marked gap in the chain of substitutes. Such a gap in
nature provides us with a rough-and-ready definition of a single
commodity—sewing cotton or brussels-sprouts-—which is con-
genial to common sense and causes no trouble. When a single
producer controls the whole output of such a commodity the
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plain man’s notion of a monopolist and the logical definition of
2 monopolist ag a single seller coincide, and the difficulty dis-
appesrs.

A second example of the manner in which monopoly analysis
engulfs competitive analysis can be illustrated from the tech-
nique of analysis itself. When Mr. Sraffa declared that the time
had come to re-write the theory of value, starting from the con-
ception of the firm as a moropolist, he suggested that the
familiar tool, “maximum monopoly net revenue”’, was ready to
hand and that the job could begin at once. But that tool is at
best a clumsy one and is inappropriate to many of the operations
which are reqguired of it. In its place the “marginal” technique
must be borrowed from the competitive chapters of the old text-
books, and adapted to new purposes.

Whilst many pieces of technical apparatus have no intrinsio
merit, and are used merely for convenience, the use of marginal
curves for the analysis of monopoly output contains within
itself the heart of the whole matter. The single assumption which
it is necessary to make in order to set that piece of apparatus at
work is the assumption that the individual firm will always
arrange its affairs in such a way as to make the largest profits
that can be made in the particular situation in which it finds
itself. Now it is this assumption that makes the analysis of value
possible. If individuals act in an erratic way only statistical
methods will serve to discover the laws of economics, and if in-
dividuals act in & predictable way, but from a large number of
complicated motives, the economist must resign his task to the
psychelogist. It is the assumption that any individual, in his
economic life, will never undertake an action that adds more to
kis losses than to his gains, and will always undertake an action
which adds more to his gains than to his losses, which makes the
analysis of value possible, And it is this assumption that under-
Lies the device of drawing marginal curves. With bricks of this
one simple pattern the whole structure of analysis is built up.

The main theme of this book is the analysis of value. It is not
easy to explain what the analysis of value is, without making it
appear extremely mysterious and extremely foolisk. The point
may be put like this: You see two men, one of whom is giving
s banana to the other, and is taking s penny from him. You ask,
How is it that a banana costs a penny rather than any other
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sum? The most obvious line of attack on this question is to break
it up into two fresh questions: How does it happen that the one
man will take a penny for a banana? and: How does it happen
that the other man will give a penny for a banana? In short, the
natural thing is to divide up the problem under two heads:
Supply and Demand.

Under the first head the question is: How does it come about
that an individual scller sells his commodity for the price at
which he does sell it, rather than any other price? Now the price
at which he sells is determined on the one side by what he can
get for it, and on the other side by what it costs him to make it.
Here we come once more upon the dichotomy between demand
and supply. But in this context the conditions of demand are
regarded objectively, from the point of view of the seller, and
form part of the general circumstances which determine what
he will decide to do. Next it is obvious that when a number of
sellers each acting upon sensible and predictable motives, but
each acting independently, are trying to sell the same com-
modity, their decisions may set up some complicated inter-
actions which must be carefully examined. And when this has
been done the analysis of value has not very much more to say
about Supply.

Then, turning to the second heading under the main question,
the analyst examines price from the point of view of the indi-
vidual buyer, In this context the conditions of supply are looked
at objectively, as part of the general circumstances which will
determine what the buyer decides to do. And, after that, there
is not much more to be said sbout Demand. Perhaps this
account of the process of the analysis of value removes the
mysatery only too thoroughly, but now it appears more foolish
than ever, “I thought that at least you were going to tell me”,
the reader protests, “why, in some fundamental sense, a banana
costy a penny. All you have done is to provide a complicated
filing system for a few perfectly obvious ideas with which I have
always been quite familiar.”” But this filing system is sn essen-
tial part of the equipment$ of the analytical economist, whose
uitimate aim js to find answers to the practical questions pre-
sented to him by the real world, and it is in the hope of assisting
him in his task that I have fitted out my tool-box.

This book divides into two parts: Monopoly, the principles of
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selling; and Monopsony, the principles of buying. But this
dichotomy between supply and demand is not quite the same
as the dichotomy in the problem of the banana. As socon as the
economiet steps over to the second half of that problem, and
asks, How does it come about that the buyer buys at this price?
he enters a region in which he has very little to say. It is a region
bristling with important questions, but they are questions in
paychology rather than questions in economics, But if the com-
modity is not required, like & banana, for ite own sake, but
is required in order to help the buyer to earn monsy, then the
economist comes into his own again. Consequently, the part of
this book which deals with buying is raainly devoted to the
principles of buying, not commodities, but productive instru-
ments and services. In short, it gives the application of the
analysis of value to the problem of the prices of particular
factors of production.
The scheme of this book may be tabulated as follows:

Book I. THE TECHNIQUE: Chapter 1, The Assumptions;
Chapter 2, The Geometry,

In the first of these two chapters certain necessary definitions
are given, and the assumptions which establish the level of
abstraction at which our discussion must be carried on are set
out in all their naked unreality. In the second, the elements of
the technique are displayed.

Boox II. MmoNorPoLY EQUILIBRIUM: Chapter 3, Monopoly Equi-
librinm; Chapter 4, Changes in Demand; Chapter 5,
Changes in Cost.

These chapters provide the analysis of the simple problem of
what determines the price charged by a single producer for his
commodity, given the producer and given the conditions of
demand and of cost.

Book III. compETITIVE EQUILIBRIUM: Chapter 6, The Supply
Curve; Chapter 7, Competitive Equilibrium; Chapter 8,
A Digression on Rent; Chapter 9, The Supply Curve
nnder Perfect Competition,
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In Chapter 8 the problem of the supply curve of a commodity is
considered in the light of the results obtained in the last Book.
In Chapter 7 a fresh element is introduced into the problem.
The reaction of monopoly profit on the number of producers
selling any one commodity is here considered for the first time.
The titles of Chapters 7 and 9 were chosen for their brevity
and not for their logic. What these two chapters (with the
digression which lies between them} actually describe is the
effect upon demand, for the individual seller, of a change in
the output of the industry, assuming that there is no effect
on his costs; and the effect upon his costs, when the simplest
kind of change in his demand is assumed to occur. Thus the two
gides of the problem of the effect of a change in the output of an
industry upon the pries of the commeodity produced are each
treated separately. By combining them it is possible to analyse
the supply curve of a commodity, in any given conditions, at the
level of abstraction which is maintained in this book.

Boor IV. THE COMPARISON OF MONOPOLY AND COMPETITIVE
ouTeUT: Chapter 10, A Digression on the Four Cost
Curves; Chapter 11, Comparisons of Monopoly and Com-
petitive Output; Chapter 12, Commentary on the Com-
parisons; Chapter 13, The Control of Monopeoly Price;
Chapter 14, Objections to the Comparisons.

The subject-matter of Book IV. is an analysis of the effect
upon the output of s perfectly competitive industry when the
number of independent producers in it is reduced to one,
everything else remaining the same. It is described as the com-
parison between monopoly and competitive output. This titie for
it is sanctioned by custom, and though it is verbally inconsistent
with the conception of monopoly on which this book is based, it
would have been pedantic to avoid the use of it.

Chapter 10 is a digression to acquire the technigue necessary
for the comparisons. In Chapters 11 and 12 the comparisons
are made. In Chapter 13 & corollary is drawn from them. In
Chapter 14 they are shown to be not only extremely unrealistic,
but actually to contain a logical inconsistency. It may appear
frivolous to spend so much time upon comparisons which turn
out to be idle. But there are two answers to this objection. First,
these comparisona ocoupy & place in every text-book on eco-
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nomies, and they can be more conveniently made by the mar-
ginal technique than by the technique usually adopted. Certain
errors which often creep into the text-book comparisons can be
avoided when this technique is used. But if this were the only
answer it might still be considered frivolous to occupy so much
space with a mere class-room exercise, however much it may
be hallowed by tradition. The second anewer is that these com-
parisons, which are here made only for perfect competition, pre-
pare the way for the analysis of one of the most important
practical questions of the present age: the effect of the combina-
tion of firms, selling against each other in imperfect competition,
into a single unit of eontrol,

Boox V. rrIOE DISCRIMINATION: Chapter 15, Price Discrimi-
nation; Chapter 18, The Moral of Price Discrimination.

This Book deals with the case of a single firm selling the same
commodity at different prices. It belongs logically to Book II.,
and stands here in isolation. Chapter 16 contains a lapse from
the strict path of analysis, and suggests some reflections on the
question of whether price discrimination is desirable or not,

Book VI. monorsony: Chapter 17, A Digression on the Buyer;
Chapter 18, Monopsony; Chapter 19, Relations of Mono-
poly and Monopsony to Perfect Competition.

Book V1. introduces the analysis of price from the point of view
of an individual buyer. Chapter 17 contaings some definitions
additional to those in Chapter 1. Chapter 19 is a brief survey
of the edifice which has now been built up with two bricks: the
individual buyer and the individual seller.

Book VI1I. THE DEMAND FOR A FACTOR OF PRODUCTION: Chap-
ter 20, A Digression on Marginal Productivity; Chapter
21, The Demand for Labour of the Individual Employer;
Chapter 22, The Demand for Labour of an Industry.

This Book deals with the demand curve for a factor of produec-
tion, the factor being called Labour for the sake of convenience.
Chapter 20 contains some necessary additional items in the
technical equipment. Chapters 21 and 22 analyse the demand
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curve for a factor in & manner symmetrical with the analysis,
given in Books IL. and III., of the supply curve of a com-
modity. The analysis is not go fully given, and only the cases
of a single firm, on the one hand, and a perfectly competitive
industry, on the other, are set out.

Boog VIII. THE COMPARISON OF MONOPOLY AND COMPETITIVE
DEMAND FOR LABOUR: Chapter 23, Comparisons of Mono-
poly and Competitive Demand for Labour; Chapter 24,
Correction of the Comparisons,

These comparisons are in every way symmetrical with the
former comparisons, and are subject to the same objections and
to the same justification. This Book completes the analysis of

buying,.

Booxr IX. exprorTatION: Chapter 25, Monopolistic Exploita-
tion of Labour; Chapter 28, Monopsonistic Exploitation
of Labour.

In this Book the prices of the factors of production are looked
at, not from the point of view of the employer, but from the
point of view of the owners of the factors. The word Labour in
the titles of the chapters cesses to stand for any factor of pro-
duction; it stands now for a factor belonging to the general cate-
gory of factors called labour. In this section perfect competition
ceases to occupy the position of an interesting special case, and
is adopted as a standard of comparison. The temptation teo
stray from the path of analysis and to offer reflections of a moral
character is here too strong to be resisted.

Book X. o worRLD oF mMoNoPoLIgs; Chapter 27, A World
of Monopolies.

In this Book we are no longer occupied with the Theory of
Value, and have stepped over into the provines of the Economica
of Weliare.

Chapter 27 represents a primitive and tentative attempt to
show how the monopoly analysis of value may be linked up with
the work of Professor Pigou on the Economics of Welfare. We
are here no longer called upon to resist the temptation to make
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moral reflections, and although the character of this Book is
no less arid than that of the sections which give the analysis
of value and the analysis of distribution, its theme ia of an
ethical nature,

The reader who is resolved to pursue his way through the
following pages will quickly find himself in a mountainous and
inhospitable territory. I have tried to alleviate his situation by
providing a guide-book. At the foot of the first page of certain
chapters a note, marked with an asterisk, suggests sections
in the chapter which may conveniently be omitted at a first
reading and permanently omitted by any reader who is not
interested in purely technical questions, and indicates passages
which, in the language of the gnide-books, are “nur fiir Schwin-
delfreie”. But the non-mathematical reader must not take fright
at these warnings., Such readers are often intimidated by the
mathematical apparatus which theoretical economists employ.
But I am myself almost entirely innocent of mathematies, and
though I called in the assistance of a mathematician to provide
certain proofs, they were always required to give precision to
some conclugion of which the general drift was discovered by
unsophisticated methods. I hope to have demonstrated in this
book that theoretical analysis can be carried to a considerable
distance by purely economic reasoning, combined with a know-
ledge of the conception of “elasticity’” and of one or two
theorems from the book on triangles in a school geometry.
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THE TECHNIQUE



CHAPTER 1

THE ASSUMFPTIONS

1

Tar purpose of this book iz to demonstrate that the analysis
of the output and price of a single commodity can be conducted
by & technique based upon the study of individual decisions.

The fundamental assumption is that each individual acts in
s sensible manner, in the circumstances in which he finds
himself, from the point of view of his own economic interests,
A technique which would study the economic effects of
peurcses and confused thinking would be considerably more
complicated than the technique here set out.

When the fundamental assumption is made, every economic
tendency can be analysed by a series of questions. What would a
sensible man do in such & case? Thus @ priori analysis can be
made to advance the study of economic phenomena some way
towards a position in which the effects of economic tendencies
in the real world can be checked by statistical investigations.

The technique is based upon the separation of the elements
in the situation which influence the decisions of the individual
into two parts, which are assumed to be independent of each
other. The two parts of the situation are represented by two
curve,,

Thus, when we are considering the decision of an individual
producer as to how much of his commodity to sell, the condi-
tions of demand, which (abstracting from advertisement and
other marketing costs) lie entirely outside his control, ars repre-
sented by a demand curve; and the costs of producing various
outputs are represented by a cost curve. By considering the
conditions of demand represented by the demand curve and his
own costs of production, the seller can decide what output to

16
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place upon the market. He is assumed always to choose the out-
put which will maximise his net receipts. Or, when we are con-
sidering the amount of a factor of production employed, the two
elements in the situation are, on the one side, the supply curve
of the factor of production and, on the other side, the conditions
of demand for the commodity, the supply curves of the other
factors and the technical conditions of production, all of which
are represented in the demand curve for the factor. By consider-
ing these twosets of influences the producer can decide how much
of each factor to employ. He is assumed always to make his
choice in such a way that the cost of producing a given output
is at a minimum. Similarly a buyer is conceived to choose the
amount of a commodity that he will buy by considering on the
one side the advantage to himself of buying it, and on the other
the supply price of various amounts of it.

The study of human decisions involves & study of human
psychology, but the background of psychology which economics
requires is a purely behaviourist psychology. When the tech-
nique of economic analysis is sufficient]y advanced to analyse
the results of neuroses and confused thinking, it will study them
only in so far as they produce statistically measurable effects,

The technigue set out in this book is a technique for studying
equilibrium positions. No reference is made to the effects of the
passage of time. Short-period and long-period equilibria are
introduced into the argument to illustrate various technical
devices, but no study is made of the process of moving from one
position of equilibrium to another, and it is with long-period
equilibrium that we shall be mainly concerned.

The main topic of this book was said to be the analysis of
value. But the Theory of Value (at least among English econo-
mists) is merely a traditional misnomer for the analysis of the
output of a single commodity, considered separately.! It re-
quires the condition that the single commodities considered are,
each separately, & negligibly small proportion of total output,

1 Tlus point is illustrated by Marshall's famous analogy: “We might as
reasonably dispute whether it is the upper or the under blade of a pair of
acigsore that cuta a piece of paper, as whether value is governed by utility or
ovst of production” (Principles, p. 348). But if costs are constant, price is
determined, as Marshall himself admits, solely by coats. It remains true that
gulptié is determined by both blades of tne scissors, and this is always true

axcept in the unususl cases of perfectly inelastic demand or perfecily inelastio
supply, wheu output is determined solely by demand or solely by supply.
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so that any reactions set up by a change in the output of one
commodity upon the costs of production of the output of all
industry and conzequently on the demand for the commeodity
can legitimately be ignored.

2

Some elementary definitions are set out in this chapter.?
Others are introduced as the argument proceeds,

A commodity is a consumable good, arbitrarily demarcated
from other kinds of goods, but which may be regarded for prac-
tical purpescs as homogeneous within itself,

A firm is a concern very similar to the firms of the real world,
but which produces only one commodity, and is controlled by
a single independent interest.

The controlling interest of a firm is an enfrepreneur. For long-
period problems the entrepreneur is conceived to require a cer-
tain reward, sufficient to induee him to continue in business,
which is independent of the amount of his output.

An industry is any group of firms producing a single com-
modity. The correspondence of such an industry to the in-
dustries of the real world is not perhaps very close. But in some
cagses, where a commeodity in the real world is bounded on all
sides by a marked gap between itself and its closest substitutes,
the real-world firms producing this real-world commodity wifl
conform to the definition of an industry sufficiently closely to
make the discussion of industries in this technical sense of some
interest.

A demand curve represents a list of prices at which various
amounts of a certain commodity will be bought in a market
during a given period of time. Such conceptions as the amount
of raw cotton bought in the world per year, or the number of
motor cars bought in England per month, or the number of
silk stockings bought in Berwick Market per day, may be
represented by a demand curve.

Similarly a supply curve represents the amounts of output of
a commodity, during & given period of time, which will be
associated with different prices.

! These definitions are eonstructed appropriately to the analysia which is to
folluw. For other purposes different definitions might be required,

<
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The demand curve is an objective conception, looked at from
the point of view of the sellers of the commeodity. The supply
curve is an objective conception, looked at from the point of
view of the buyers.

A wtility curve is subjective from the point of view of the
buyer. But the concept of utility does not have to be introduced
until later in the argument. In the first half of the book we are
concerned only with the decisions of sellers. The subjective con-
ditions of demand reveal themselves in the objective demand
curve, and the concept of utility has no place in the scheme. In
the second half, when we come to consider the decisions of
buyers, utility will be defined.

The elasticity of a curve iz a geometrical conception. It
measures the proportional change of the abscissa divided by the
proportional change of the ordinate, at any point on the curve,
when the changes are small. Thus the elasticity of demand at any
price or at any cutput is the proportional change of amount pur-
chased in response to a small change in price, divided by the
proportional change of price. Similarly, elasticity of supply is the
elasticity of a supply curve. It is convenient to adopt the con-
vention of regarding the elasticity of a falling curve as positive,
and of a rising curve as negative. A curve of elasticity numeric-
ally leas than unity is described as fnelastic, and a curve of elas-
ticity greater than unity as elastic. When the elasticity is equal
to zero the curve is said to be perfectly inelastic, and when the
elasticity is equal to infinity the curve is said to be perfectly
elastic.t

Perfect competition prevails when the demand for the out-
put of each producer is perfectly elastic. This entails, first, that
the number of sellers is large, so that the output of any one
seller is a negligibly small proportion of the total output of the
commodity, and second, that buyers are all alike in respect of
their choice between rival sellers, so that the market is perfect.

The problem of defining factors of production has raised a con-
siderable amount of controversy on a number of points, but the
difficulties lie in finding convenient definitions of the total supply
of factors. Since this book is only concerned with single com-
modities considered separately these problems need not delay us.

1 A parfectly inelastic curve will be parallel to the y sxis, and a perfoctly
elastic curve will be parallel to the x axis.
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The factors of production are conceived to consist of the ser-
vices of productive unils, a man-day of labour, & manager-month,
an entrepreneur-year, an acre-year, and so forth. These are the
natural units of the factors, and may be arbitrarily chosen to
correspond as closely as possible to the conditions of the real
world. Each unit is only employed in the production of one com-
modity at a time. The degree of abstraction involved in the con-
ception of such units of factors is considerable, since in the real
world a single firm often produces many commodities, so that a
single productive unit, for instance a man engaged upon some
preparatory process, may be contributing to the production of
several commodities at once. Moreover in the real world an
individual entrepreneur may have a foot ina large number of
industries at the same time, and may begin to produce in a new
industry without leaving those in which he is already employed.
But in the world depicted in this book an entrepreneur is an
indivisible unit, whose function is to take decisions upon the
price and output policy of a firm, which can only take part in
the production of one commodity at a time. The natural unit of
capital, for long-period problems, is a certain sum of money
controlled for a certain time. In the short pericd—the lifetime
of the physical embodiment of capital, machines or buildings
—it i3 convenient to treat fixed capital in the same terms as
land, and to regard the natural unit as a machine-year or
machine-day. It is the services of the productive units, not
the units themselves, which are factors of production, but for
simplicity the time dimension of a productive unit is omitted in
the following pages. The natural units of land will be referred to
simply as acres, the natural units of labour as men, and so forth.

It has been customary to speak of four factors of production:
Land, Labour, Capital, and Enterprise. This traditional demar-
cation of factors is convenient. Each of the four traditional titles
refers to a category of productive units with certain obvious
characteristics in common. In the argument of Books VII.,
VIII., and IX. such phrases as “the factor land” must be taken
to mean a certain number of productive units all having the
general characteristics of land, of which the most important is a
unique position in space. “The factor labour” will mean a num-
ber of units having the characteristics of lJabour, of which the most
important is that it is provided by an individeal human being,
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And so forth. A more precise conception of “a factor” will be
introduced as the argument demands. Any single productive
process will require some units out of each of the four cate-
gories. That is to say, any single process of manufacture, trans-
port, or marketing must require apace, labour, implements, and
directing control.

The above definitions represent a considerable degree of ab-
straction, but more realistic definitions, though cumbrous to
handle, would not require any fundamental alteration in the
technigue of analysis.

3

The following explanations may be found useful for reference
as the argument proceeds:

Demand Curves.—~—The demand curve for a particular com-
modity in a given market represents a list of the amounts of
that commodity which would be bought at various prices
(per day or per year, or for any other interval of time), all
other conditions remaining unchanged. Marshall instructs us to
draw up a demand schedule on the assumption that the prices
of all other things are fixed. This not only cuts off all hope of
drawing realistic demand curves, but is somewhat illogical in
itself. A change in the actual price of a commodity will alter the
demand curve for any commodity to which it is a rival or to
which it is supplementary. This change in demand will alter
their prices unless they are produced under constant supply
price for the relevant amounts. Marshall’s method therefore
would apply only in two cases. Firstly, in the case of a com-
modity which had no rivals and was not used jointly with any
other, and since in the last resort all uses of money are rivals to
each other in so far as they are not co-operative, and co-opera-
tive in g0 far as they are not rival, such a commodity would be
impassible to find. Secondly, it would apply to one commodity
provided that all others were produced under constant supply
price, a situation which we would not expect to find. The proper
course is that suggested by Professor Pigou:! fo assume, not the
prices, but the conditions of supply of all other commodities to
be fixed. This still leaves of course many difficulties, but the
uscfulness of such a method is far wider.

1 Economic Eesays and Addresses, p. 84.
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The phrase individual demand curve means, not the demand
curve of an individual buyer, but the demand curve for the
product of an individual firm. Complications are introduced into
the problem of the individual demand curve by the existence of
advertising, but these have been ignored. It may be assumed
that expenditure on advertisement necessary to increase the
sales of a firm can be treated as equivalent, from the point of
view of the entrepreneur, to a reduction in price having the
same effect upon sales.!

In an industry which is conducted in conditions of imperfeet
competition a certain difficulty arises from the fact that the in-
dividual demand curve for the product of each of the firms com-
posing it will depend to some extent upon the price policy of the
others. Thus if one raises its price the demand curves for the
others will be raised. This may cause them to raise their prices
also, and the rise in their price will react upon the demand for
the commodity of the first firm. In drawing up the demand
curve for any one firm, however, it is possible to take this effect
into account. The demand curve for the individual firm may be
conceived to show the full effect upon the sales of that firm
which results from any change in the price which it charges,
whether it causes a change in the prices charged by the others or
not. It is not to our purpose to consider this guestion in detail.
Once the demand curve for the firm has been drawn, the tech-
nigue of analyais can be brought into play, whatever the assump-
tions on which the demand curve was drawn up.

It is frequently convenient to refer to & demand curve as the
average revenue curve of a seller.

Supply Curves.~The supply curve of a commodity shows, for
each amount of the commodity, the price per unit which it is
necessary to pay in order that that amount of it shall be pro-
duced. The notion of a supply curve presents innumerable
diffienities, some of which are discussed in the following chap-
ters. A short-period supply curve may have a definite meaning,
but the notion of a long-period supply curve represents a high
degree of abstraction from real conditions. The main difficulty
arises from the fact that, in actual cases, costs of production,

1 But see Kahn, Econemic Journal, Dscomber 1832, p. 660, and Bhove, ** The
Imperfoction of the Market”, Eeonomic Journal, March 1933, p. 114, for a
complication which ig introduced into the analysis by the existence of market-
ing coste
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and therefore the supply price of the commodity, do not depend
merely upon the amount that is being produced at any moment,
but will be influenced by the past history of the industry.! The
conception of a curve which shows a unique relationship be-
tween the amount of output and its supply price is therefore
highly unreal. In our abstract analysis, however, we make use
of this unreal conception. The cost curves which we employ are
not historical curves showing at what costs actual ontputs are
produced; they show the effect upon costs of an alteration in
output, all other conditions remaining unchanged. Changes in
the technique of preduction entailed by a change in the scale of
output are admitted, but changes in technique which arise from
invention or the application of new methods which might equally
well have been applied to a different scale of production are not
an element in the cost curve, but alter the position of the whole
curve.?

The output of an industry is increased by the addition of in-
divisible units of the factors, for instance by the entry of a new
firm. Thus a supply curve, whether it is rising, falling, or con-
stant, will contain small waves, but when the output of the
industry requires a large number of units of the factors these
waves may be neglacted.

Time.—Many of the most formidable difficulties of economic
analysis are connected with time. These will be glanced at
as occasion arises in the course of the argument, but for
the most part we shall be obliged to leave thom on one side.
Upon the side of supply we shall suppose that production is
carried on by firms which are in conditions of static equilibrium,
On the side of demand, we assume that when we are dealing
with individual demand curves it is permissible fo represent
them in two dimensions. We ignore, that is to say, the fact that
the price charged at any one moment may alter the position of
the demand curve in the future. It may be objected that this
is an unnecessary restriction and that it would be possible to
draw a long-period demand curve connecting each price with
the amount that will be sold when that price has had time to
exercige its full effect upon demand, But this would not serve
our turn. If an individual seller knows that a high price at the

1 Cf. Marshall, Principles, p. 808.
1 See Pigou, Economics of Welfars, p. 218,
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present time will lead to a lJower demand curve in the future he
has a choice between a higher profit now, with less profit in the
future, and a lower profit now with more profit in the future.
What we require is not a long-period fwo-dimensional demand
curve but a curve showing, at each point, the discounted future
rate of selling which may be expected at each price. This con-
ception is distressingly vague, since it involves both the guess-
work of the producer as to the future effect upon sales of his
present price policy and the rate at which he discounts future
prospects, but it is obviously some such conception which an
intelligent entrepreneur must have in mind when he is deciding
what price policy to adopt. In the course of the following argu-
ment these complications will be ignored, and we shall assume
that it is legitimate to make use of a two-dimensional demand
curve, without inquiring how it is drawn up. These difficulties do
not arise in connection with the demand curve for the output of
& competitive industry; they apply only to the individual de-
mand curve.

Shapes of Curves.—In the following pages the convention is
adopted of deseribing a curve as concave when it is concave
from above, that is to say, when its convex side is towards the
x axis, and as convex when it is convex from above and its
concave side is towards the x axis?

The greater part of this book is written in very technical
language. This makes it posstble to put forward the results in a
precise and condensed manner, but it is important at every
stage to retranslate the technical language into terms of com-
mon sense. When a demand curve is desertbed as concave or
convex, this means, in the former case, that a given absoclute
fall in price induces a larger and larger absolute increase in the
amount sold as the price falls, and in the latter, that the
response of sales becomes less and less as price falls.

It seems on the whole probable that the demand curve of an
individual buyer for most ordinary commeodities will be convex,
since it is likely that his demand will usually reach satura-
tion at a positive price, so that the lowest part of the demand
curve is vertical. Thus the demand curve of a whole market

1 In the language of the differential calcuius, & curve will be described as

econcave if d_y iz positive and a4 convex |E Ty, is negative. Cf. Figs. 47 and 48,
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for any commodity is only likely to be concave when the market
is composed of individuals of differing wealth, so that a fall in
price not only induces those who, at a higher price, consume
some of the commodity to buy more, but also induces new
buyers to come into the field. The same effect would be pro-
duced if the taste for the commodity was unequally distributed
amongst the buyers. The concavity of the demand curve will be
increased if each suecessive group of buyers with a smaller in-
come, or with less desire for the commodity, is larger than the
group before it, so that a larger number of new buyers are
attracted to the commodity by each successive fall in price.
The demand curve is likely to be convex if the market is com-
posed of buyers all alike in wealth and in their taste for the
commodity, and it ig likely to be convex over the range where
the price is so low that even the poorest and least ardent
buyers purchase some of the commodity.

In an imperfect market, whero the imperfection is due to
transport costs, and where the buyers are evenly distributed
over the area concerned, the demand curve for each individual
producer is likely to be concave, since each successive drop in
price charged by any one of them will cause a wider ring of
customers to buy from the firm which malkes it. On the other
hand, when there is a dense population of buyers in the neigh-
bourhood of each separate firm, and a sparse population in the
regions between them, the demand curve for the individual firm
will tend to be convex, since as the price is first reduced below
the level at which the firm sells nothing, buyers from its own
neighbourhood will be attracted to it in large numbers, but each
succeeding reduction in price will meet with a smaller and
smaller response ag the output of the firm penetrates further
and further afield, until it begins to invade the densely populated
regions around the rival firms. Similar considerations will apply
when the imperfection of the market is due to preferences on the
part of groups of buyers for particular firms. In every case the
shape of the demand curve can be interpreted in the light of
the conditions which affect it.

Similarly the shapes of the cost curves will depend upon the
conditions of production. For instance the supply curve of a
perfectly competitive industry will be concave when economies
of large-scale production occur at a diminishing rate as output
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increases, or when the increase of costs dus to the existence of
a scarce factor occur at an increasing rate. This is the state of
affairs which we should normally expect to find, but a convex
supply curve, on which costs fall at an increasing rate or rise
at & falling rate, is not impossible.

A curve is a straight line when a given absolute change in
amount is agssociated with the same absolute fall in price or in
cost for all amounts of output. There is no reason to expect that
such curves are to be found in any actual case, but they provide
us with an analytical device of which we shall make great use in
the succeeding argument.

The Enirepreneur.—In the following pages the entreprensur
is personified and referred to a3 an individueal. But in a joint-
stock company no single individual is responsible for the final
control of the firm. Responsibility rests nominally upon the
shareholders, whereas actual control is commonly left entirely
to the directors, and the initiation of the concern may have
been due to a company promotor. Moreover, the “reward of
the entrepreneur” may not be received by the individuals who
actually carry out the functions of entrepreneurship. The
policy of the concern will be dictated by its most influential
directors, while the resulting profits or losses will fall to the
shareholders. These complications are here disregarded, and
the entrepreneur is treated as an indivisible unit of control
and of interest.



CHAPTER 2

THE GEOMETRY

I

THE first tool required for the monopoly analysis of value is &
pair of curves, marginal and average. The conceptions of average
and marginal value can be applied to costs of production, utility,
revenue, the productivity of factors of productions, and so
forth.! In the present chapter we shall for purposes of illustra-
tion call the quantities under discussion cost and output, but
the discussion can he applied equally to any other two quantities
of which one is determined by the value of the other. Marginal
cost represents the rate at which total cost increases as output
increases; thus the marginal cost of n units of output is the total
cost of » minus the total cost of (n— 1), Average cost is the total
cost of n units of output divided by n. It is therefore possible, if
the average costs of any two successive amounts of output are
known, to calculate the marginal cost. Thua:?

1 Some parts of the technical apparatus set out in this chapter are derived
from the work of Professor Pigou {see Appendices, Economics of Welfare). The
aigebraical formulation of the relations of marginal and average curves (p. 36)
is derived from Mr. Harrod {*‘The Law of Decreasing Coats”, Economic Journal,
December 1931). Other writers, to whom I am not myseli indebted, have pub.
lished parts of the apparatus at various times, e.g. Dr. H. v, Stackelberg
{"‘Grundlagen einer reiner Kostentheorie®, Zeitachrift fiir Nationaldkonomie,
May 1932); Prof. Amoroso, (“La curve statica di offerta”, (Morngle degli
Economisti, 1930); Dr. E. Schneider (Reine Theorie monopolistischer Wirt-
schaftsformen and “Das Verteilungs- und Kostenproblem in einer vertrusteten
Industrie”, Schmollers Jahrbuch, vol. 19); Prof. T. O. Yntema {*The Influence
of Dumping on Monopoly Price”, Jeurnal of Political Economy, December
1928).

2 In this numerical illustration considerable changes in amount {3, ¥,
etc.) are shown, for the sake of clarity, but such large changes introduce an

* The reader who iz acquainted with the el &5 of marginal analysis 13 re-
commended to use this chapler for reference as it 19 required. Other readers are
recormended to study the first two sections, and o return to the tmore complicated
relatinnships displayed in the remaining vections ot g later stage,

28
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Unita of Output. { Average Cost.; Total Cost. Marginal Cost.
10 20 200 —_
11 21 231 31
12 22 264 33
13 23 209 35

or

Uuita of Cutput. Average Coat. | Total Cost. Marginal Coat,
10 20 200 —
i 19 200 9
| $4 i8 218 7
13 17 221 &

The first example shows rising costs, the second falling costs, If
costs are constant, marginal and average cost are equal. Thus:

mlta of Qutpot. { Average Coat. | Total Cost. Marginal Cast,
10 20 200 —_
11 20 220 20
12 20 240 20

If marginal cost is greater than average cost, average cost must
be riging. For if it costs more to add, say, a 12th unit to out-
put than the average cost of 11, the average cost of 12 will be
higher than the average cost of 11. Similarly if marginal cost is
less than average cost, average cost must be falling, forif it costs
less to produce s 12th unit than the average of 11, then the
average cost of 12 will be less than the average cost of 11. To
maintain the average at the same level, the marginal cost of the
12th unit must be as great as the average cost of the 11 units,
Thus, so long as marginal cost is greater than average cost,
average cost increases with outpuf, and so long as marginal
cost is less than average cost, average cost is falling. If marginal
cost is equal to average cost, average cost is constant, But it is

inacouracy into the caleulation. Mors precisely, marginal cost is only equal
to the inecrease in totel cost, due to an increment of output, divided by
the inecrement of output, if the increment is infinitesimal. Marginal cost
d {totsl cost)
W ——— — Sy
4 (output)
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possible for average cost to be falling while marginal cost is
rising, and vice versa. If the rate of fall of average cost diminishes
as output increases, it is possible that, after a certain point,
marginal cost will begin to rise. Thus:

Unita of Output. | Average Cost. | Total Cost. Marginal Cost.
8 22 176 —
b 21 189 13
10 20 200 11
11 19 200 8
12 183 222 13
13 18} 237} 15}
14 184 2533 164
2

These relationships can be represented diagrammatically by
means of marginal and average curves. According to the usual
convention, output is measured on the x axis and cost per unit
(average or marginal) on the y axis. As we have seen, so long as
the marginal curve lies below the average curve, the average
curve must be falling; and so long as the marginal curve lies
above the average curve, the average curve must be rising. If
the average curve is at first falling and then rising, the marginal
curve will cut the average curve at its lowest point, for the

J
h g
M A
:
3 f N
N 5
: ' \
é “‘ ------- - é “‘
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[s] Unite of output X 8] Unita of sutput x

Fia, 1. Fia. 2,

average curve can only fall while the marginal curve lies below
it, and only rise while the marginal curve lies above it. Similarly,
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if an average curve is at first rising and then falling, the marginal
curve will cut it at its highest point.

The two curves must leave the y axis at the same point, since
the average and marginal cost of an indefinitely small output
are the same.

It is possible, as we have seen, to calculate marginal cost
if the average costs of two successive outputs are known, or
in other words, if the slope of the average cost curve is
known. But in order to derive average cost from marginal
cost it ig necessary to know the course of the marginal curve
up to the output in question. We can find the total cost of n
units if we can calculate the cost of 1 unit, plus the additional
cost of the 2nd, plus the additional cost of the 3rd, and so
forth up to the additional cost of the nth unit. The total cost
of any output is thus shown by the area lying below the curve
of marginal costs for all ontputs up to the output in question,
Then, by dividing by =, we can find the average cost.

3

We must now explore the geometrical relationships between
these two curves. The fundamental relationship betweenaverage
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and marginal curves is that for any given output (0Q in Fig. 3)
the area lying below the marginal curve (AEQO) is equal to
the rectangle (BDQO) subtended by the average curve.
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From this it is possible to deduce the following relationships.
If the curves are straight lines, a perpendicular from any point
on the average curve to the y axis will be bisected by the
marginal curve.

A -

B e, D

C ™. T4
e E
~.

S

0 Q

Fia. 4,

Draw DB and D@ perpendicular to the ¥ and » axes re-
spectively from a point D on the average curve.

Let the marginal curve cut DB in C and DQ in E,

Let the marginal and average curves cut the y axis in A.
It is required to prove that BC=CD.

The area BDQO =the area AEQO, since each is equal to
the total cost of the output OQ,

.. AABC =ACDE in area.

But /B =/1 =a right angle.

And the opposite angles at C are equal,

+ AABC =ACDE in all respecte.

. BC=CD.

Thus BC is equal fo half BD. By the same proof it follows
that AB is equal to DE. This is equivalent to saying that, for
straight lines, the rate of fall (or rise) of the marginal eurve is
twice the rate of fall (or rise) of the average curve.

There is no reason to expect that the curves with which we
shall have to deal should be straight lines, but the simple case
of straight line curves enables us to discover the fundamental
relationships upon which all the geometry of marginal and
average curves is built up. We can already make some useful
dednctions from them. First of all, without leaving the realm of
straight-line curves, we can see from the above proof that if two
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or more straight-line average curves cut at a point, the corre-
sponding marginal curves cut half-way from the y axis and on
the same horizontal level.

Fo. 5.

In Fig. 5, the marginal curves all cut in C, and BC is equal
to CD.

When we are dealing with the analysis of monopoly we often
need to consider the behaviour of two or more pairs of average
and marginal curves. This relationship between pairs of straight-
line curves will then be of service.

4

Further, the fundamental relationships set cut above provide
us with a very simple diagrammatic method of deriving marginal
from average curves. When the curves are straight lines the
method is obvious. We know that the perpendicular drawn from
any point on the average curve to the y axis is bisected by the
marginal curve, so that when the average curve is known the
corresponding marginal curve can immediately be drawn. When
the average curve is not a straight line the case is more compli-
cated. The method for deriving the marginal curve from it
depends upon the fact that the marginal value corresponding to
any point on the average curve is the same as the marginal
value corresponding to the tangent at that point. This must be
the case, since the rate of change of cost is the same at this point
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on the tangent and on the curve, and when we are caleulating
the increase in total cost due to a small increase of output at this
point it is & matter of indifference whether we calculate the
increase from the curve or from the tangent.

Marginal value can therefore be derived from average value
as follows:

A

O
Fra. 8.

Let AD be the tangent to an average curve at D,

Draw DB and DQ perpendicular to the y and z axes
respectively.

The marginal cost for the output 0Q is the same for the
curve to which AD is the tangent at D, and for the tangent
itself.

Let AE bisect BD in C and cut DQ in E.

Then, treating the tangent AD as an average curve, AR is
marginal to it. Hence the marginal curve passes through E.
This device of drawing a marginal curve to a tangent will
be of service in the succeeding argument. AE may be de-
scribed as the correspondent to the tangent at D.
ABequals DEand QE isthe marginal cost of the output OQ.

We are now provided with a method of finding the marginal
curve corresponding to an average curve of any shape. In
order to construct a diagram it is not necessary to draw the
correspondent (AE) to the tangent, for we know that the dis-
tance AB (in the above diagram) is equal to the distance DE,
Thus by drawing a tangent at any point on the average curve,
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we can immediately find the corresponding point on the mar-
ginal curve. T'o find the peint on the marginal curve correspond-
ing to a point on the average curve, draw a tangent to the
average curve at that point and a perpendicular from the peint
to the y axis. The marginal curve will lie below the average
curve by the distance cut off on the y axis (AB) by the tangent
and the perpendicular.

By this means, we can follow an average curve whatever its
shape, and draw the corresponding marginal eurve at all points.

1t follows from the fact that the marginal value corresponding
to any point on an average curve is the same for the curve and
for its tangent at that point that if a number of average curves
are tangential to each other at a certain point the corresponding
marginal values must be the same for all the curves. That is to
say, at the output at which the average curves are tangential,
the marginal curves must cut,

o Q

Fia. 7.

In Fig. 7, the three average curves 4,, 4,, and 4, have a
common tangent (AD) at D.

The marginal value QE (which is equal to QD minus AB) is
the same for all the curves and for the tangent, and the
marginal curves cut each other in E.

Further, it can be seen that if two average curves, instead of
touching, cut each other at any point, D, then the marginal
D
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curve corresponding to the less elastic curve must cut the line
DQ below the point at which it is cut by the marginal eurve cor-
responding to the more elastic average curve, and the marginal
curves must cut each other to the left of the line DQ.

5

The relationship between a particular average curve and the
corresponding marginal curve will depend upon the elasticity ! of
the average curve. When the average curve is rising the marginal
values must be positive whatever the elasticity of the curve,
and when the average curve is falling, but its elasticity is
greater than unity, so that an increase in output leads to an
increase in total cost, the marginal values must be positive; but
if the elasticity of the average curve is equal to unity, so that
total costs are unchanged by an increase in output, marginal
cost is equal to zero, and if the average curve has an elasticity

E=on

of less than unity the corresponding marginal curve will show
negative values.?

1 See p. 18 for the definition of elasticity.

* We have o far taken cur examples from cost curves, and if the average
curve which we are conaidering showa the coste of output to any busineas unit
it is impossible that it should have an elasticity of less than unity, for it ia
impossible for the total cost of & greater output to be lesa than the total cost
of a smaller output. But we are hers studying the relationships of marginal and
average curves as such, only taking cost curves as an example for the sake of
convenience. The fact that when asn average curve is inelastic the marginal
valuea are negative in of importance when we come to consider avernge and
merginal revenue {ses p. 63, below),
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The case for straight lines is illustrated in Fig, 8.

For any average curve the elasticity is infinite where it cuts
the y axis, and at that point the marginal curve coincides with
it. The elasticity is zero where it cuts the @ axis. The elasticity is
unity for a straight line at the half-way point. Above this point
the average curve i elastic, and the marginal values are posi-
tive; below it the average eurve is inelastic, and the marginal
values are negative,

It is possible to see, quite generally, how the exact vertical
distance between the marginal and average curves will depend
on the elasticity of the average curve. The greater the elasticity
of the average curve at a given point, the closer will the mar-
ginal curve lie to it.

Thus, in Fig. 6 above, the greater the elasticity at & given
point D, the smaller will be the slope of the tangent AD, the
smaller will be the distance AB, and the nearer will E lie to D.
If the average curve is perfectly elastic, it will lie parallel to the
z axis, the marginal curve will coincide with it, and costs will
be constant, The extra cost of producing one more unit at each

A
\‘ P
F \“
““~‘ A
"‘t- __C‘ ------------ M
0 M E
F1o. 9.

point is then equal to the average cost of the output at that and
every other point.

The relationship between average value, marginal value and
elasticity can be precisely formulated.

[Footnots continued)

An average coat curve of unit elasticity is not theoretically impossible. If
the outlay necessary to produce the minitmum unit of cutput will serve for an
indefinitely large output without any additional cost, we should have an
average coet curve of the form of a rectangular hyperbola, and the marginal

curve would coincide with the ¥ and z axes. Broadcasting to various numbere
of listenera might, perhaps, afford an example of such an aversge cost curve.
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(F16. 9). Let PM be the average value for any ontput OM, and CM
the marginal value.
Draw a tangent to the average curve at P to cut the y axis
in A and the z axis in E.

Then the elasticity ! of the average curve at P is i—g
Now the triangles APF and PEM are similar.

. PE_PM
But AF =PC.

- PM
o lagticity at P =~——_
the elasticity a PG

.average value
average value — marginal value’
If elasticity is e, average value A and marginal value M,

© A=M-°., and M=a°"3
e—1 €

then ¢ =

A
A-M
From this formula the ratio of the marginal to the average value
can be deduced as soon as the elasticity of the average curve is
known. Thus, for instance, if the average curve is a rectangular
hyperbola asymptotic to the axes, so that elasticity is equal
to unity for all outputs, then the marginal value is zero for
all outputs, that is to say, the marginal curve coincides with
the axes. If the elasticity of the average curve is equal to in-

finity, <1 equal to unity, and the average and marginal
€

values are equal.
Ife=2 M=3A,
if e=4, M= <A, and so forth.

The elasticity of a rising curve is regarded as negative.? For
# rising curve the marginal value is greater than the average
value.
Thus if e = -4, M =34,
Hfe=m -1, M =24,
if e= -2, M =44, and so forth,

1 Marshall, Principies, p. 102,

* This i illogical, but convenient. It makes no difference to the results
whether the elasticity of a rising curve is regarded aa positive or negative,
provided that it is treeted as of opposite sign to the elesticity of a felling cuvre,
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8

Next we must show the relationship of marginal and average
curves in certain peculiar cases. These are of importance, both
because they contribute to an understanding of the general
relationships, and because they will be necessary to us in our

M M

* [

-
-
'

Fia. 10. Fig, 11,

subsequent analysis. For instance, if average cost remains con-
stant up to a certain point and then begins to rise gradually, the
marginal curve will diverge from it gradually (Fig. 10). If the
average curve begins to rise suddenly it will be said to contain a

Fia, 12,

kink; and the marginal curve will contain a discontinuity
(Fig. 11).

! The existence of a kink in a eurve entails a discontinuity in ita slope.
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Similarly a kink may occur in & falling average curve. If, for
instance, the slope of the average curve, which has hitherto
been falling steadily, suddenly diminishes, as in Fig, 12, the
marginal curve will rise discontinuously and then pursue its
normal course.

If the slope of the average curve suddenly increases (as in
Fig. 13), the marginal curve will fall discontinuously,

a——————

Fia. 13.

The presence of & kink in the average curve may be regarded
as an extreme example of the case where the slope of the curve
undergoes a rapid change over a small range of output, and
where the marginal curve without any actual discontinuity
rises or falls very steeply over this range.

1

There is one further possibility which we have not yet con-
sidered. Marginal cost may be constant while average cost is
falling. This will occur when cost is composed of two elements,
a sum which varies directly with output and a fixed sum which
does nof: vary with output st all. This is clearly seen in the
familiar example of the die and medals. Suppose that a die costs
£100, and that to strike a medal from it costs £1. Then marginal
and average costs would be as follows:



oE. 2 THE GEOMETRY 39

Medala, Total Cost, | Average Cost. | Marginal Coat.
£ £ £
1 101 101 —_
2 102 51 1
3 103 34 i 1
4 104 26 1
100 200 2 1

In this case marginal cost is constant and average cost fally
as output increases. The average curve is a rectangular hyper-
bola subtending an ares equal to the fixed cost (£100 in the
above example) and the marginal cost curve is a horizontal line
to which the average curve is asymptotic.

Fia. 14,
Curves of this type are useful in the analysis of short-period

cost, where overhead expenses represent a fixed element and
prime costs a variable element. When average prime cost is
constant for the relevant amounts of output the situation
illustrated in the above diagram will ocour.

8

We must now return to the study of curves of a simpler type,
We found, in Section 3, that when an average curve is a straight
line, a perpendicular drawn from it to the y axis, at any point,
is bisected by the marginal curve. The corresponding relation-
ships, when the curves are not straight lines, can also be dis-
covered.

If a falling average curve is concave,? the perpendicular is cut
by the marginal curve to the left of its middle point.

1 The marginal cost curve muet be regarded as coinciding with the y axia

at zero output, and as meeting the average cost curve st infinity.
1 Seo p. 23.
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Draw the tangent to an average curve at any point P.
Then the correspondent! cuts the marginal curve vertically
below P in C.

Draw BC parallel to the z axis, to cut the y axis in B, the
marginal curve in C, the fangent in N, and the average
curve in D, Then BC =CN.3

Since the curve is coneave, D) must lis outside BN,

.. CD>CN.

But CN =BC.

~. .BC<3iBD,

If a concave average curve is rising, the tangent will lie to the
right of the curve, so that BC is greater than §BD. If an average
curve is falling, but convex, BC is greater than 1BD, and if the
curve is rising, but convex, BC is less than {BD. The ratio of
BC to BD depends upon the slope and the curvature of the
average curve.’

1 See p. 32. ¥ Ses p. 30.
* An approximate value of the ratio can be obtained as follows for the casa
where the curvature is small:
Let the correspondent to the average curve at
D cut BD in L 80 that BL=LD.
If y=f{x) is the equation of the average curve,
the alope of the correspondent is 2f'(z) (p. 30}
The equation of the marginal curve is
y=fiz) +z{’(z), and the slope of the marginal
curve is 2f(z) + zf*(z}.
If f*(x) is small the marginal curve can be trented
&4 & straight line between C and E, and it follows
that
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9

In much of what follows we shall have to deal with the inter-
sections of pairs of marginal and average curves. The above
propositions help to disclose the relationship between such
intersections. When we were studying straight-line curves we

M,

Fia. 18,

found? that if two average curves cut at a point, the marginal
curves must necessarily cut each other at a point midway
between the y axis and the point of intersection of the average
curves and on the same horizontal level. When the curves are
not straight lines this will no longer be generally true, as the
asbove relationships will show. In each particular case the

[Fooirote continued)
LD _2f(x) +xf"(z)

D~ 2@
xf{x)
=14+ =
2f(=z)
BC 2LD-CD
But 5= —¢b
LD
= 265 - ll
. BC_. &)
R v Sy
’j{;f)) may be regarded am 6 measure of the adjusted concavity of tho aver.
age curve.

I am indebted to Mr. R. F. Kahn for this proof.
1 Bee p. 30,
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results will depond upon the adjusted concavities of the curves,
which determine the ratios of BC to BD.

16). Let two falling average curves, 4, and 4,, cut at D,
Draw BD parallel to the z axis.
Let the corresponding marginal curves, M, and M,, cut BD
in C, and C,, and cut each other in R.

Then if the average curves are concave, BC, and BC, are hoth
less than $BD, and if they are convex, BC, and BC, are both
greater than }BD,

It is therefore clear that when the average curves are concave,
the point R, at which M, and M, cut each other, may either lie
above BD at a horizontal distance from the y axis of less than
1BD, or below BD at & distance which may be less than, equal
to, or greater than }BD. And when the average curves are
convex, the point R may either lie below BD at a distance from
the y axis of more than 1BD, or above BD at a distance which
may be less than, equal to, or greater than {BD. In the same
way it can be shown! that if a convex average curve is falling
and a concave average curve rising, the point of intersection of
the marginal curves must be more than midway from the y
axis, but the level may be above or below the level of the point
of intersection of the average curves, and so forth. Thus the
relationships between pairs of curves of all possible shapes can
be derived from the propositions sef oub in Section 8.

10

It is further necessary to consider the movements of curves.
We shall be mainly concerned with changes in the position of
average curves. These may be of various types. An average
curve may be raised so that its slope, at a given output, is the
same as before. The tangents, at that output, are then paraliel.,
Or it may retain the same slope at any given price. The tangents,
at that price, are then parallel. Or the curve may move in such
a way that its elasticity, either at a given output or at a given
price, is the same as before, in which case its slope will be
different.® If the elasticities are the same a$ one output, it can

1 The reader unacquainted with the technique is recommended to itlustrate
this and the following relaticnships by drawing disgrams for them.
1 For a reader unacquainted with the relationship between slope and elas-
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be shewn that the tangents, at that output, will meet on the
z axis. Similarly, if the elasticities are the same at one price, the
tangents, at that prive, will meet on the y axis.! Average curves
which stand in this relationship to each other will be found of
service in the succesding argument, and it is convenient to have
a name for them. Two average curves which have the same
elasticity at a given price are described as iso-elasticat that price.

Average curves, of course, may also move in any other way,
so that neither the slopes nor the elasticities are the same at any
price or at any output, but the above relations, so to speak,
map out the field of possible changes.

11

The use of the geometrical relationships which have been set
out in this chapter will become clear in succeeding chapters.
They will be applied to various problems and reference will he
made to them at many points in the following argument. At
the same time, as our analysis proceeds, some further relation-
ships will be required, and will be deduced, as occasion arises,
from the propositions contained in this chapter.
ticity the following exercise may be useful: Consider two parallel straight-
line ialling curves. The slope of these two curves is the same. A line through
the origin wili cut the two curves at points of equal elasticity. A line per-
pendicular to the x axia will cut the higher curve at & point of greater olaati-
city than the lower curve. Conversely a line perpendicular fo the y axis will

gut the lower curve at & point of greater elasticity thaa the higher curve.
¥ The converse of this proposition is proved on p. 68, below.
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CHAPTER 3

MONOPOLY EQUILIBRIUM

1

THE first problem to be solved is the determination of the out-
put of the individual seller, given his costs of production, and
given the conditions of demand for his commodity.

The problem may be considered either from the point of view
of the short period, or the guasi-long period. In the short period
the productive equipment of the firm is fixed, and part of the
cost of production is fixed irrespective of output. The costs
which need not beincurred if nooutput is produced (forinstance,
the cost of labour, raw material, and power) are known as prime
costs. In the quasi-long period the productive equipment is con-
ceived to be adapted to changes of output, and all costs except
the minimum reward of the entrepreneur may vary with out-
put. In the true long period the firm itself may be created or may
disappear.

The cost curve which will be relevant to this inquiry is the
curve of marginal cost to the individual firm.

The curve of marginal cost may be adapted to deal with
short period or quasi-long period problems, and from the point
of view of a firm already in existence long-period and quasi-long-
period marginal costs are the same. The difference between the
long period and the quasi-long period only arises from the fact that
in the long period the number of firms producing a given com-
modity may alter, while in the quasi-long period it cannot alter,

In given conditions of demand, price and output will be
determined by marginal cost, and the function of average cost
will be to show whether, with a given price and output, the entre-

! Bes p. 92, below,

* A reader not tnterested in technigue ia recommended to omit Sections § and
6 and the laiter part of Section 7.
47
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preneur is earning a profit or not, and therefore whether he will
continue to produce. As long as he continues in business at all,
the level of average cost will not affect the amount of his output,

The importance of average costs in determining the profit-
ability of production often leads, by a confusion of thought, to
the view that they are also important, in a given situation, in
determining price. For instance, business men often complain
that some foreign rival has an advantage in competition because
his overhead costs are lower. It is true that a firm whose over-
head costs are low will be able to survive when low prices are
ruling, while one with high overhead costs would be ruined, but
as long as both continue to produce, the price is unafiected by
the overhead costs.

A more sophisticated observer would be accustomed to look
not at average total cost but at prime cost, as influencing price
at any moment. Yet clearly it is not average but marginal prime
cost that governs short-period price. Thus the rule that price is
governed by marginal cost applies equally in the short period,
when productive capacity is fixed, and in the quasi-long period,
when it may be altered. In the short period marginal total cost
is simply marginal prime cost, for it is only prime cost which
alters when output alters. The distinction between prime and
overhead costs is thua not of much significance in itself;! it is the
distinction between average and marginal cost that is im-
portant, whatever-the period may be which is under discussion,

2

Marginal cost may either fall or rise, as output increases, or
it may be constant. In general we should expect that marginal
cost for an individual concern would at first fall, and then rise
or remain constant as output increases. This is likely to be true
whether the technique of production is adapted to the change
in output or not. In the quasi-long period, when the technique
of production may be altered, there are likely to be economies of
large-scale production. When there are no further economies of
large scale to be gained from an increase in output, then, in the
absence of scarce factors, marginal costs will be constant, so

L Average prime cosb is immportant in determining whether (with given

equipment) & business will produce something or nothing in any given com-
ditions of demand.
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long as it is possible for the entrepreneur to increase his output
without incurring diseconomies of large-scale management. Or
marginal cost may be constant for a certain range of output if
there is an exact balance between the economies and dis-
economies entailed by increasing output. After a certain point
diseconomies of large scale may outweigh the economies, and
marginal costs may rise.!

In many cases when marginal cost is constant, or even
rising, average cost will be falling. There will always be a fixed
element in total cost, the reward of the entrepreneur, and in
many types of production, such as railways, the distribution of
gas, or wireless broadcasting, the minimum unit of plant neces-
sary for the smallest output has a very large capacity. In
such cases average costs must necessarily be falling, over a
considerable range, with increases of output, and this has led
some writers to suppose that in such cases price must neces-
sarily fall with increases of demand.? But this is a false deduec-
tion, for the fact that average cost is falling does not entail
that marginal cost is falling, and it is marginal cost which de-
termines output and price in any given situation.

A similar type of case is frequently met with in the short
period when the capacity of the plant in existence in an industry
is in excess of the output which is being produced, for the
marginal prime cost is often constant up to capacity output.
Consider, for instance, the case of a cotton mill which is working
under capacity owing to a decline in demand. Either the whole
mill may beworked for a few days a week, so that increases of out-
put, up to the point at which a full week is heing worked without
overtime, bring about no rise in marginal cost. Or the mill may be
worked every day, but part of the looms or spindles may be left
idle; thus, if the machines are all equaily good, there will again be
no rise in marginal cost with increases of output up to the point
where every machine is in use and further increases can only
be made by working overtime or by reducing the number of
machines tended by each worker. In either case marginal cost
will be constant over a considerable range of output.?

! This treatment of the cost eurves of a firm is based upon Mr. E. A. Q.
Robinson's Structure of Competitive Industry.

* E.g. Marshall, Principles, p. 485,

% In the second case, though not in the first, average prime coat will full with
increases of output, but this does not atfect the argument.,

'
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Falling marginal costs in the short period are probably not so
common a8 the frequent claim that an increase of output will
lead to a lower price would lead us to expect. It is possible,
however, that in some cases the technical efficiency of produe-
tion is much impaired by working an organisation at less than
the output for which it was designed, so that there are falling
marginal costs up to the designed output. This may be the case,
for instance, in the iron and steel industries, where there are
large technical economies to be gained by working plant to its
designed capacity. In general, however, it may be supposed
that in the short period marginal costs begin to rise at a fairly
low level of output, as a result of the limitation of plant and
organisation, and in any case there must always be some level
of output at which they hegin to rise.

For our present purpose it makes no difference for what
reason marginal costs are constant, or are rising or falling,
though the nature of the average cost curve corresponding to
any given marginal cost curve, and therefore the amount of
profit, would be different in each case. And our analysis can
be applied equally to quasi-long or to short-period cases pro-
vided that for each problem those curves are drawn which are
relevant to the period under discussion.

3

The demand curve for the output of the individual firm
will normally be falling. Its elasticity will depend upon many
factors, of which the chief are the number of other firms selling
the same commodity and the degree to which substitution
is possible, from the point of view of buyers, between
the output of other firms and the output of the firm in
question. If there are few or no other firms producing closely
similar commodities, the distribution of wealth among buyers,
the conditions of supply of rival commodities, the cendi-
tions of supply of jointly-demanded commodities,! and all the
innumerable factors which affect the demand for any one com-
modity will influence the demand curve for the individual pro-
ducer. But when the number of firms producing any one suffi-
ciently homogeneous commodity is large it ia the competition of

* Marshall, Principles, p. 383,
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these rival firms which will have the preponderating influence
upon the demand curve for any one of them. The elasticity of
demand for any one of them will be greater than the elasticity
of demand for the commodity as a whole; for although each
producer may have certain customers who prefer, for one reason
or another, to buy from him, a rise in his price will drive some
of them to buy from his competitors before it will drive them to
give up buying the commodity altogether.

When, the number of firms being large, so that a change in the
output of any one of them has a negligible effect upon the total
output of the commeodity, the commodity is perfectly homogene-
ous in the sense that the buyers are all alike in respect of their
preferences (or indifference) between one firm and its rivals, then
competition is perfect, and the elasticity of demand for the indi-
vidual firm is infinite. That is to say, any one producer will be
able to sell as much as he pleases at the current market price. If
he lowers his price, by however little, he will be able to capture
the whole market, while if he raises his price, by however little,
he will be unable to sell at all.

Perfect competition is never likely to prevail in the produc-
tion of any actual commodity, but it provides a limiting case
of imperfect competition which is of considerable service in
analysis. Conditions approximating closely to perfect competi-
tion are likely to occur, for instance, in an organised produce
market, such as the corn exchange in a large market town.

4

It is assumed to be the aim of the producer to fix that price
at which the excess of gross receipts or revenue over costs will be
at a maximum. He wiil achieve this if he regulates output in
such a way that the addition to his total revenue from selling an
additional unit is exactly equal to the addition to his costs caused
by producing that unit. If he sold one unitless, he would lose more
of revenue than he saved of cost, and if he produced one unit
more, he would incur more of cost than he gained of revenue.

The addition to total revenue produced by selling an addi-
tional unit of output is marginal revenue.r The seller is assumed

! This conception is in no way connected with Professor Pigou’s “marginal
demand price’ (Economics of Welfare, p. 137, note, and p. 808).
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always to equate marginal revenue to marginal cost. He may be
conceived to do this either by estimating the demand price and
the cost of various outputs, or by a process of trial and error.!
For the sake of simplicity the individual producer may be
referred to as a monopolist,

The marginal revenue curve of the monopolist is marginal to
the demand curve for his product, and can be derived from it by
the method shown in Fig. 6.

The demand curve represents his average revenne. If he can
gell 1000 units at 108, each, 103, is his average revenue for 1000
units, and his total revenue from selling 1000 units is 10,000s.
His marginal revenue will be the difference between his total
revenue when he sells 1000 units and 1001 units. As output is
increased selling price is reduced, so that average revenue de-
clines as output increases. Marginal revenus will therefore be
less than average revenue, Thus:

Unlts.  § o A verean fevenne,| Total Revenue. | Marginal Revenue.
10 20 200 —
11 19 209 9
12 18 216 7
I

The determination of output can be illustrated thua:
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AR is the average revenue or demand curve.

MR is the marginal revenue curve.

MO is the marginal cost curve.

OM is the most remunerative output, and MP its price.

If the demand curve is inelastic, marginal revenue will be
negative.! Thus:

Unlts, Price. Total Revenus. Margival Revenue.
20 10 200 —_
21 ] 189 ~11
22 8 176 -13

In such circumstances, it woyld pay the monopolist to con-
tract output, for even if an addition to output costs him
nothing, his revenue ia reduced by each addition to his sales. If
the demand curve were inelastic throughout its length, it would

Fia. 18.

pay him best to produce an infinitesimal amount and sell it for
an infinite price. A demand curve which coutinues to be in-
elastic, however high the price, is obviously an absurdity. There
must be some point at which sales begin to fall off rapidly as
price is raised, and if a monopolist finds himself faced with an
inelastic stretch of the demand ourve, he will raise price until
the demand begins to become elastic (as in Fig. 18).
! See p. 34.
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Ii the demand curve is perfectly elastic marginal revenue and
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price are equal,? and the output will be such that marginal cost
is equal to price (as in Fig. 19).2

5

The price of the monopoly output will stand in a certain
relation to its marginal cost.
If ¢ is the elasticity of demand, then we know? that the price

is equal to marginal revenue multiplied by LI But for the
€ —

monopoly cutput marginal revenueo is equal to marginal cost.

Thus monopoly price is equal to marginal cost multiplied by

LI' This must be true whatever the shape of the cost curve,
e —

since marginal revenue will always be equal to marginal cost
to the monopolist, at the monopoly output.
The same relationship can be expressed in another form:

Let PM be the price of the monopoly output, OM, MC being
the marginal cost and marginal revenue for the output OM,
Let AP be the tangent to the demand curve at P. Then the
correspondent AC is marginal to the tangent AP.2

! Bee p. 27.

It ispclear that the marginal method of analysie will produce exactly the
same results as the method, used by Marahall, of finding the price at which the
area representing ‘‘monopeoly net revenue’ is at a maximum, since net revenus
iz at 6 maximum when marginal revenue and marginal coat are aqual. Both
methods can be applied to problems of competition and of monopoly.
Marshall introduced into his gystem of analyeis an artificial cleavage between
meoncpoly and competition, by treeting competitive problems only by the
“marginal” method, and monopoly problema only by the ‘‘areas"” method;
cf. p. 6.

'pSae p- 36, 4 Beo p. 32.
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Draw BC perpendicular to the y axis, to cut it in B,
Let the tangent AP cut BCin E.
Then BC =3BE.!
AEB and PEC are similar triangles,
-~ CP=1AB.
~. MP =MC +}AB.
Alternatively—
since MC =0B and AB =0A - 0B,
MP =3(0A +MC).

Thus monopoly price is equal to the marginal cost of the mono-
poly output plus half the distance cut off on the y axis by the
marginal cost of that output and a tangent to the demand curve
at that output. Or, alternatively, monopoly price is equal to
half the sum of the intercept of the tangent on the y axis and the
marginal cost. This relationship also will prove of service in the
succeeding argument.

6

It remains to consider the amount of monopoly profit, or net
receipts. This will be equal to the difference between the area
lying under the marginal revenue curve (aggregate revenus)
and the area lying under the marginal cost curve (aggregate
costs). Monopoly profit can also be discovered by considering
the average cost curve, which will be introduced at a later stage

Bee p. 32,



56 ECONOMICS OF IMPERFECT COMPETITION =x.u

in the argument. Monopoly profit is the difference between
average cost and average revenue, multiplied by ocutput. Thus:

A
Mc
\‘\ p ‘:
F - L) L
* n AC
\“ /
\\ "0
"‘ \\C AR
i .
Fad ~
G L Y
L “ - -
~MR
O M
Hia. 21,

Monopoly profit is equal to the area ACL, and to the ares
FPHG, when MH is the average cost of the output OM.

7

Tt is natural to object that this method of analysis is highly
artificial. Of what use, the reader may ask, to discuss fine points
of analysis which depend upon the shapes of demand curves
when no everyday monopolist has any such ideas in his mind,
and when even the most up-to-date businesses have only the
vaguest notion of what kind of demand curves they have to
deal with?!

It is true enough that no monopolist will hit upon the exact
point at which his net revenue will be greatest unless he has an
accurate and enlightened system of cost accounting and a good
knowledge of the market conditions in which he has to sell. But
if the conditions of demand and supply remain constant over a
fairly long period, the monopolist will be able to hit upon the
exuct monopoly output merely by balancing marginal receipts
against marginal cost. We need not imagine that he is able to

1 Certain firms actually caleulate the sales which they could make at varions
prices, and claim that their estimatea turn out to have a high degree of accuracy,
but such cases are probably exceptional,
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plot the demand and cost curves throughout their length, but
merely that he can see whether eelling a little more of his pro-
duct than he does at present will increase or decrease his net
gains. As long as marginal revenue exceeds marginal cost, there
will be a tendency for him to increase output, and as long as
marginal revenus falls short of marginal cost, there will be a
tendency for him to contract output, and he will be in equili-
brium at the monopoly point.

It may happen, however, that there are several points of
equilibrium, and if he hits npon cne of them there will be no

1
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¥Fia. 22

tendency for him to move, even though a greater net revenue
could be gained at some other point.

Cases of multiple equilibrium may arise when the demand
curve changes its slope, being highly elastic for a stretch, then
perhaps becoming relatively inelastic, then elastic again. This
may happen, for instance, in a market composed of several groups
of consumers each with a different level of incomes. There will be
several critical points at which a decline in price suddenly brings
the commodity within the reach of a whole fresh group of con-
sumers 8o that the demand curve becomes rapidly more elastio,
The marginal revenue curve corresponding to such & demand
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curve may fall and rise and fall again,! and there will be several
points of monopoly equilibrium.

Moreover, even if the marginal revenue curve falls con-
sistently, the shepe of the marginal cost curve may be such
that there are several points of equilibrium,

NS
. :::\ a
M
2,
b
N P,
%\@ D
C TN .
el e -=="MR
%ﬂ;
d
0 M, M,
Fra. 23.

OM, and OM, are possible monopoly outputs, and M,P,
and M,P, are the corresponding prices.

The net monopoly revenue at each point would be different, but
it is unlikely that any monopolist would have sufficient know-
ledge of the situation to enable him fo choose the greatest one
from among them. If the monopolist had reached one equilibrium
peoint there would be no influence Juring him towards another at
which his gains might be greater,

If the course of the marginal cost curve and marginal revenue
curve is known between the points of monopoly equilibrium it
is possible to judge which of them will yield the largest mono-
poly revenue. The net revenue of the monopolist, at any output,
is the total revenue minus the total costs. Now the total revenue
for any output is shown by the area lying below the marginal
revenue curve, and the total costs are shown by the area lying
below the marginal cost enrve. Thus the difference between the

1 Bee p. 38.
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net revenues appropriate to OM, and OM, is shown by the area
{¢ d ein Figs. 22 and 23) where the marginal revenue curve lies
above the marginal cost curve, minus the area (a b ¢) where
the marginal cost curve lies above the marginal revenue curve.
Any small increase of output beyond OM, will reduce the
monopolist’s revenus, but when he has passed the point (c} at
which the marginal curves cut each other for the second time it
will begin to increase again until he reaches OM,, the second
equilibrium point. The monopoly profit for the output OM, will
be greater or less than for OM,, according as the area cd e ia
greater or less than the area a b ¢.



CHAPTER 4

CHANGES IN DEMAND

1

THE next stage in our inquiry is the study of the effect of
changes in demand upon the price charged by the individual
seller.

Monopoly price, as we have seen,! is a function of the marginal
cost, of production and the elasticity of demand. The effect of a
change in demand upon price will therefore depend upon the
change in marginal cost and the change in elasticity of demand.?

Let us first consider a case in which marginal costs are con-
stant, s0 that whatever change in output may be brought about
by a rise in demand there will be no change in marginal cost.
Then if the demand curve is raised in such a way that its
elasticity at the original price is unaltered, the monopoly price
will not be changed; the larger output will be sold at the same
price as before. This can readily be seen from the formula
Price = Marginal Revenue x _"'1 (where ¢ is the elasticity of

c—
demand). In the new position of equilibrium the marginal
revenue must be the same as in the old position, for the marginal
cost is the same; and since the elasticity of demand at the old
price is also unchanged, the price will not alter. It naturally
follows that, with constant marginal costs, if the demand curve

1 Bes p. 54,

¥ The whole of this analysia is conducted upon the assumption that the
demand curve and the cost curve of the firm are independent of each other,
see p. 21, note.

* Some of the geometrical argument in this chapter is licaled, but the
results are simple and cong i io sense. The rsaderwhounot intereated
#n technique may prefer to omil the geomelry and be conlent with the summarics
of the results on p. 81, and p. §8. Section 3 and the laiter part of Section 4 will
only be of snierest to readers with an appetits for purely technical questions.

80
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becomes less elastic at the old price as it is raised, the price will
rise, and if it becomes more elastic, the price will fall.

Two curves which have the same elasticity as each other at a
certain price are said to be iso-elastict at that price. It can be
seen that two demand curves will be iso-elastic over a certain
range if the amounts bought, at any value of the price within
that range, are in a constant ratio to each other. For elasticity
is measured by the proportionate change in amount due to a
certain proportionate change in price. If at each price the
amounts bought are in a constant ratio, the elasticities at each
price must be the same. The proportionate change from 100 to
105 is the same as the proportionate change from 200 to 210. If
the market for a certain commodity were increased by the
addition of new customers exactly like the old, the demand curve
would be raised in this way. That a rise in demand should leave
the elasticity at the old price unaltered is not, therefore, a very
improbable case.

If the rise in demand which we are considering is of this
nature, and marginal costs are not constant, it is clear that the
monopoly price will be altered. If marginal costs are falling the
rise in demand will cause the price to fall, and if they are rising
it will cause the price to rise.

We have thus already advanced some way in our inquiry. The
results so far obtained may he summarised thus;

If the demand curve is raised in such a way that the second
demand curve is iso-elastic with the first, the price will
be increased, reduced, or remain the same according as
marginal costs are rising, falling, or constant.

If marginal costs are constant, and the new demand is
less elastic than the old (at the old price), the price will
rise; if it is more elastic, the price will fall.

Moreover, it is clear that if marginal costs are falling, the
price will remain constant provided that the second demand is
less elagtic than the first to an extent sufficient to offset the fall
in marginal cost. If it has more than this elasticity, the price will
fall; if less, the price will rise. If costs are rising, the price will rise
unless the second demand curve is more elastic than the first to
an extent sufficient to offset the rise in marginal costs,

i Beo p. 43.
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2

It is thus obvious that in many cases the change in price will
be the result of two forces tending in opposite directions, for
instance, when marginal costs are falling but the demand
becomes less elastic. It will then be impossible to say immedi-
ately whether the price will rise or fall. A further considera-
tion of the problem is therefore necessary.

The relationship between the two prices can be discovered
ag followa:

Aj
t
Pi Nf
------ N Q\L\Dj
(c;-c,){ T\ C, uc
O M, M,

Fio. 24,

Let D, and D, be any two demand curves, Dy being the
higher demand curve (this convention will be maintained
throughout the present diseussion),

Let -} C be any marginal cost curve.

Let P,M,; be the monopoly price appropriate to D,, and
P,M,; to D, and let M,C, and M,C, be the marginal costs of
the outputs OM, and OM,.

Let the tangent to D, at P, cut the y axis in A, and the
tangent to D; at P, cut the y axis in A,,

Then we know? that PM, =4(0A4, +M,C)),

and P,M, =}(0A, +M,C,).

1 Bes p. 54.
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< PoM, - P M, =3 (0A, - 04, +M,C, -M,C,))

=$(A;4, +M,C, - M,C,).
For M,C, and M,C, write ¢, and ¢,.
Tor AA, write ¢,
Then the rise in the monopoly price due to the rise in
demand from D, to D, will be equal to {t — (¢, —¢,)}, that
is, to half the difference between the intercepts of the
tangents on the y axis minus half the difference between
the marginal costs of the two outputs.

We have now established the fact that a rise in demand will
raise or Iower price according as ¢ i3 greater or less than (¢, —¢,).

A general method for testing in every case whether a rise in
demand will raise or lower price can be devised.

Fra, 25.

Through P,, representing the monopoly price appropriate
to Dy, draw a line parallel to the x axis to cut D, in P and
to eut the ¥ axis in F. Measure the difference between the
marginal cost of the output appropriate to D, (M,C, or ¢,)
and the marginal cost of the output of which MP is the
price (MC or ¢). If costs are constant, this difference will be
zero; if rising, it will be negative; if falling (as in Fig. 25),
it will be positive.

Draw the tangent to the curve D, at P, and let it cut the
y axis in A;. Take & point A con the y axis such that A A
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equals the difference between the two marginal costs
(cy —¢). If costs are constant, A and A coincide; if costs are
rising, A les below Ay, and if falling, A lies above A,.

Wae are now able to establish three propositions,

If AP is the tangent at P to the new demand curve (I},),
then MP is the monopoly price appropriate to D, and the
price is not changed by the rise in demand.

If AP cuts D, at P from below, then the price will be
raised, and if AP cuts D, at P from above (as in Fig. 25),
the price will be lowered.

These propositions can be proved as follows;
PICI =A1F.l

But PC = Plcl + (61 —C).
S PC=AF +(c; -¢)

=AT,
»~. the marginal curve corresponding to AP passes
through C.

.. the marginal curve corresponding to any curve to
which AP is the tangent at P passes through C.

It immediately follows that if AP is a tangent at P to D,, then
OM is the output appropriate to D, and MP the price, and
the price is unchanged by the rise in demand. If AP cuts
Dy, from below, then the elasticity of D, at P is less than the
elasticity of AP, consequently the marginal revenne curve corre-
sponding to D, cuts PM below C. Hence the output appropriate
to D, is less than OM, and the price must rise. If AP cuts D,
from above, then the elasticity of D, at P is greater than the
elagticity of AP, and the price must fall,

3

The direction of the change in price thus depends upon the
elasticity of the new demand curve at the old price, given the
change in marginal cost. The exact amount of the new price can
only be determined by considering the shape of the new demand

curve,
1 Boe p. 30.
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Fia. 26.

AP cuts D, from above, therefore P; will lie below P. The
exact position of P, will depend upon the shape of D,,

It would be possible to show that when the price is raised
by the increase in demand, the rise in price will in general
be greater if the new demand curve is concave than if it
is a straight line with the same slope at the old price; and
the rise in price will in general be less if the demand curve is
convex. The exceptions to this rule involve very peculiar con-
ditiona in the change of demand and very rapidly falling marginal
cost.! In the cases where the increase in demand leada to s
lower price, the price will be reduced by more for a concave
curve, and by less for a convex curve, except in the unlikely
case when the fall in price has occurred in spite of rapidly rising
marginal costa. Thus, in general, the effect of concavity in the
new demand ocurve is to enhance either the rise or the fall
in price.

4

We have so far examined the effect of a rise in demand upon
price, rather than upon output. The absolute change in demand
at the old price is measured in Fig. 26 by the distance P,P, and
when the price is unchanged, this will be the increase in output.

! The reader is recommended to illustrate these relationships by drawing

diagrams for them.
F
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In sall those cases wherse price falls it is obvious that output must
inerease by more than P,P, and in all those cases where the
price is raised, output must increase by less than P,P. In
those cases where the price will fall it can easily be seen
that the increase in output will be greater the greater is the
concavity of the new demand curve (given its slope at the
old price). In those cases where the price will rise the effect
is somewhat more complicated. Consider a demand curve
having any given slope at the point P. Then the greater
the concavity of the demand curve the further to the left will
the corresponding marginal revenue curve cut the line P,P
(produced to the y axis). Thus if the marginal cost curve cuts
the marginal revenue curve below the line P,P, it is certain that
the increase in output will be less for a concave demand curve,
and greater for a convex demand curve, than for a straight
line having the same slope and, in general, the increase in out-
put will be less the greater the concavity of the curve. But if
the marginal cost curve is falling so rapidly (relatively to the
demand curves} that it cuts the marginal revenue curve above
P,P, it is possible that the output for a concave curve may be
greater than for a straight line, and the output for a convex
curve less, It is, however, improbable that a case should occur
in which the price would rise in spite of rapidly falling marginal
cost. We may therefore say, in general, that the effect of con-
cavity is to enhance the difference between the actual output
and the increase in demand at the old price.

In some cases the increase in demand will actually reduce
output. This can easily be seen. If the higher demand curve
is steeper than the lower, the marginal revenue curves may cut
each other.! Then if the marginal cost curve cuts the marginal
revenue curves below their point of intersection, the output ap-
propriate to the higher demand curve will be less than that
appropriate to the lower demand curve.

1 Tf the demand curves are convex, or are straight lines, the marginal
revenue curvee will only eross in this way if the slope (at any price) of the
second demand curve is greater than the first, but if the higher demand

curve is concave the marginal revenue curves may cross each other even if
the slope of the new curve {at the old prics) is lees then that of the old.
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5

It remains to discover in variouns types of case whether price
will rise, fall, or remain constant when demand is inereased.
It ia clear that for any change in marginal cost (due to the
change in output) there will be a certain change in the elasticity
of demand which will be just sufficient to ensure that the price
remains unchanged. If we can isolate, in each case, this critical
elasticity of the new demand curve, for which the price would
remain constant, it will at once be possible to say in what
conditions the price would rise or fall. If the new elasticity
at the old price is less than this critical value the price will
rise, and if it is more the price will fall We ghall there-
fore employ the device with which we equipped ourselves in
Section 2 to discover, for various types of marginal cost curve,
the nature of the change in demand which will maintain the
price unaltered.

It is posgible in the first place to establish by this method the
proposition, enunciated above,® that when marginal costs are
constant the new demand curve wust be iso-elastic with the old
if the price ia to remain unchanged. If marginal costs are con-
stant, (¢, —¢) is equal to zero, and A and A, coincide (see Fig.
25). We therefors require to prove that if AP, is a tangent to
D, at P, and AP is a tangent to D, at P (P,P being parallel
to the x axis), then the elasticity of D, at P is the same as the
elasticity of D, at P,.

A

0 E, E
Fia. 27.

Let AP, cuf the x axis in E,, and let AP cut it in E.
1 See p. 61.
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Then ?)11];1 is the elasticity of D, at P,, and IE?%A, is the
elagticity of D, at P,

¢ E1Py _EP

P A PA

Therefore the elasticities of D, and D, {(at P, and P) are
equal.

Thus with constant marginal costs the elasticity of demand (at
the old price) has to remain constant if the price is to be un-
changed. If the elasticity increases the price falls, and if it is
reduced the price rises.

When marginal costs are rising the elasticity of demand must
be increased if the price is to remain unchanged. The extent to
which it must increase will depend on the rate at which costs
are rising and the amount of the increase in demand. Beyond a
certain point it will be impossible for the increase in elasticity
to be sufficient to maintain the same price; for if the new demand
curve cuts the marginal cost curve at the point where the mar-
ginal cost is equal to the old price, the price must rise unless de-
mand becomes perfectly elastic at that price, and if the new
demand curve cuts the marginal cost curve above the old price,
the price must necessarily rise, no matter how elastic the de-
mand becomes.

When margiral costs are falling, the elasticity of demand must
be reduced if the price is to remain unchanged, and the amount
by which the elasticity must be reduced will depend upon the
rate of fall of the marginal cost curve and the amount of the
increase in demand.

It can be proved that if the rate of fall of the marginal cost
curve is less than the slope of the old demand curve, then, to
maintain the same price, while the elasticity of demand must
decrease, the slope of the new demand curve (measured by the
tangent at the old price) must be less than of the old.! The
rate of fall of the marginal cost curve is measured by the slope
of the chord joining the points corresponding to the old output
and to the output which would be bought at the old price under
the new conditions of demand. It will be sufficient to show that

L For tie relations between slope and elasticity see p. 42, note.
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if the slope of the demand curve at the old price is unchanged
the price must rise,

T
A
(Cl-?& <1{
3] »
S 2 =
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Fie. 28,

Let the tangent to D, at P cut the y axis in T, and let TP
be parallel to A P, the tangent to D, at P,,

Then, in the case where the slope of C,C is less than the
slope of the parallel tangente AP, and TP, (c, —¢) will he
less than TA,, and therefore A must lie below T. It follows
that AP must cut I}, from below, and the price must rise.

In the same way, it can he seen that if the rate of fall of
marginal costs is greater than the slope of the old demand curve,
then, to maintain the price unchanged, the elasticity of the new
demand must be reduced so much that the slope of the new
demand curve (at the old price) is greater than the slope of the
old demand curve.

Finally, if the rate of fall of marginal cost is equal to the
slope of the old demand curve (so that the chord of the marginal
cost curve is parallel to the tangent to the old demand curve),
then the price will be unchanged if the slope of the demand
curve is unchanged.!

! The resuit that when the alope of the dernand eurve is unchanged the price
will rise or fall according as the slope of the marginal cost curve is less or
greater than the slope of the demand curves was employed {for the case of
steaight-line gurves) by Dr, Zeuthen in connection with a somewhat different
inquiry; but he expressed it by saying that the price will rise or fall according
aa the rate of ial)l of average costs i2 less or more than half the rate of fall of the
demand curves. Problems of Moropoely, p. 18.
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In each case, if the elasticity of demand is not reduced
sufficiently to maintain the old price, the price will fall, and if
it is more than sufficiently reduced the price will rise.

6

We have so far considered changes in demand in a purely
formal manner. The results which we have obtained will only be
of interest if we are able fo say what type of change in demand
is likely to be found in actual cases.!

An incresse in the demand for the output of an individual
firm may come about in various ways. Firstly, there may be an
increase in the number of buyers. If new buyers are added to the
market and if the separate demand curve of each new buyer is
perfectly inelastic, then, if the old buyers continue to act exactly
as before, a constant volume of purchases will be added to the
demand at each price, and the slope of the demand curve, at
any price, will be unaltered.? The new buyers may be supposed,
for instance, each to take only one unit of the commodity, how-
ever low its price falls. But this is clearly an unlikely case. If the
separate demand curves of the new buyers have any elasticity,
the slope of the demand curve will be reduced. And if the
separate demand curves of the new buyers are exactly like those
of the old buyers, then {as we have seen) the slope of the demand
curve will be so much reduced that at each price its elasticity is
the same as before. In any case it is impossible that the mere
addition of new buyers should increase the slope of the demand
curve,

Secondly, an increase in demand may come about through an
increase in the wealth of the existing group of buyers. An
increase in wealth is likely to make the demand of the individual
buyer of any particular commodity less elastic. Thus an increase
it demand due to an incresse of wealth is likely to reduce the
elasticity of the demand curve, and may reduce the elasticity so

1 The character of the demand c¢urves for varicus commodities and the
effect of changes in demand upon their shape present a fascinating end largely
unexplored field for investigation. The few remarks here set out sre very slight
and very tentative.

3 Dr. Zeuthen males use of demand curves which fall without any change of
elope when he is considering the case where a monopolist loses part of his

market to rival sellers whose output is independent of the monopolist’s price
{op. cit. pp. 15.23),
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much that the slope of the curve is increased. An increase in the
taste of the existing buyers for the commodity would have much
the same effect as an increase in their wealth.

Thirdly, an increase in the demand for the output of any one
firm may be brought about by the disappearance of rival sellers.
Here there are two opposite effects. The disappearance of alter-
native sources of supply will tend to make the demand of the
existing customers of the firm less elastic, but the buyers who
formerly preferred the output of the firms which have now
disappeared may be indifferent between the firms which remain,
and this will tend to make demand for the remaining firms more
elastic. It will largely depend upon the number of surviving
comapetitors whether the first or second effect will prevail, If
only one firm is left in the field, it is almost certain that tbhe
elasticity of demand for its output will be reduced; if many
survive, the elasticity of demand for any one of them is likely
to be increased. In any case it seems, on the whole, unlikely that
the disappearance of rival firms would reduce the elasticity
of demand sufficiently to increase the slope of the demand
curve,

Fourthly, an increase in demand may occur because some
rival commodity has become more expensive. This will reduce
the elasticity of demand, and may, in some cases, increase the
slope of the demand curve,

A combination of these and other factors may produce any
effect upon demand, and it would be rash to say that any sort
of change in a demand curve is impossible; but it appears on the
whole most probable that an increase in demand will be accom-
panied by a reduction in the elasticity of the demand curve, but
a reduction insufficient to prevent the slope of the curve from
being reduced.

If we may take, as the common case, an increase in demand
which reduces both the elasticity and the slope of the demand
curve {at the old price), we are able to say which of the possible
effects of a rise in demand upon price are likely to be found in
practice.

First, when marginal costs are rising or constant, since we
are supposing that the elasticity of demand will be reduced,
price must be raised by an increase in demand. In short-period
cases marginal costs are on the whole unlikely to be falling;
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thus we may say that in the short period an increase in demand
ig likely to lead to an increase of price.

Second, when marginal cost is falling, and the slope of the
marginal cost curve is greater than the slope of the demand
curve in its first position, then (since we are supposing that the
slope of the demand curve is reduced) the price must fall. At
first sight it may appear unrealistic to contemplate a rate of fall
of marginal cost greater than the slope of the demand curve;
but if a particular firm is selling in close rivalry with others, the
elasticity of demand for its product may be very great, and
there is no reason to suppose that an impossibly rapid rate of
fall of marginal costs is required to fulfil the condition that the
slope of the marginal cost curve is greater than the slope of the
demand curve.

Finally, if marginal costs are falling, but the slope of the
marginal cost curve is less than the slope of the demand curve,
it is impossible to say whether the price will rise or fall. If the
elasticity were unchanged, the price would fall, and if the slope
of the demand curve were unchanged, the price would rise; but
gince we are assuming that both the elasticity and the slope of
the curve are reduced, the price may either rise or fall,

For long-period cases, therefore, when the marginal costs of
the individual firm are likely to be falling, it is impossible to say
in general terms whether an increase in demand is more likely
to raise or to lower price, and each particular type of case must
be examined on its merits by the method here set out,

7

Our inquiry into the effect of changes in demand may be
turned to account in examining two problems which are of some
interest at the present time.

In the first place, it helps to explain a phenomenon which has
sometimes puzzled economists. Firms are occasionally found to
raise prices when trade is bad and the demand for their goods
has fallen.! This is at first sight surprising, and the explanation
which the business men give of their conduct only serves to
make it still more puzzling. Their explanation usually is that as

! For inatance, many American motor-manufacturers raised their prices
at the beginning of the slump in 1929,
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output has fallen off each unit has to bear a higher share of the
overbead cost than before, But overhead cost is fixed, however
large or however small the output, and it would be the height of
folly for the business men to regulate prices in the way which
they describe themselves as doing. It must pay them to fix the
price at which profits are greatest (or losses least) whether that
price happens to be greater or less than the average total cost of
the output which they are producing, and the attempt to charge
average total cost would merely involve them in a loss which
they might avoid or give them a profit less than they might
make.! But our examination of the effect of changes in demand
upon price has provided us with a rational explanation of their
conduct.

In all those cases where we have found that an increase in
demand would lower price, & decresse in demand would raise
price. There are two factors which will lead to a rise in price
when demand falla. If marginal costs are falling, the reduction
in output (due to the fall in demand} will raise marginal cost,
and there will be a tendency for the price to be raised, And if the
demand becomes loss elastic as it falls there will be & tendency
for the price to be raised. We found that on the whole it is likely
that an increase in the demand for a particular commodity will
reduce elasticity, but the reverse effect may also be found. A fall
in demand due to a cyclical movement of trade is likely to be
accompanied by a reduction in elasticity in the case of durable
goods, the replacement of which can be postponed to better
times, for only the most urgent demanda for the goods will be
effective during the slump even if price is considerably reduced,
A rise in price may therefore be the appropriate response to a
fall in demand, and not a mere act of folly on the part of the
producer,

A second service which our examination of changes in demand
can do for us is to throw light upon the arguments advanced
in favour of closing down surplus productive capacity under
certain rationalisation schemes, such as that undertaken by
the British shipbuilding industry. Let us suppose, in order to

1 Tt might happen that the most profitable price was also the price at which
total average costs were covered, This will be the case in conditions of full
long-peried equilibrium (see p. 85, below), but it is only brought about as the

reault of what, from the point of view of the individual business, are the
aocidents of external circumstance.
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simplify the problem, that no changes in productive technique
are to be introduced, but that the industry is to be relieved of
part of its surplus capacity by the destruction of redundant
plant. The argument is advanced in favour of the rationalisation
scheme that demand will be concentrated upon that part of the
plant which is not broken up, and that since the surviving firms
will be working nearer to full capacity, they can afford to charge
a lower price.

Let us look at the matter from the point of view of one of the
surviving firms. Customers formerly attached to some of the
condemned firms will now place orders with it, and the demand
curve for its product will be raised. The argument of the ration-
alisers that it will therefore lower its price seems at first sight
highly unreasonable, and when it is backed up by the familiar
claim that overhead costs will now be spread over a larger out-
put, we begin to suspect that it must be false,

But the analysis of the preceding pages enables us to make
out a better claim for the rationalisers than they make for
themselves, We found that, in general, a rise in demand will
raise price in the short period, but this is not necessarily always
the case. In the first place, if it can be shown that marginal
prime costs are falling (with increases of output) in the firms in
question’® there is a certain presumption that the price of the
product will fall when demand is concentrated on a smaller
number of firms. To determine whether, in a particular case,
marginal costs are falling would require an intimate knowledge
of the technique of the industry in question.? There is no way of
saying @ prior: whether it is a probable state of affairs or not.

Secondly, even if marginal costs are constant, the claim that
prices will fall can be made good if it can be shown that the
demand for the cutput of particular firms becomes more elastic
when some of the firms are closed down. If competition is per-
fect this is impossible. When competition is not perfect the
change in elasticity will depend upon the nature of the market
imperfection. In so far as it is due merely to differences of trans-
port cost the effect of closing down firms will be different accord-
ing to which firms are closed. If the remaining firms are situated

1 It is only possible for marginal cost to the individual firm to be falling if
eompetition is not perfect (see p. 95, below).
* See p. b0,
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close together, so that the industry becomes geographically more
concentrated, the imperfection of the market will be reduced
by the elimination of firms. But if firms are weeded out here
and there, so that the industry becomes geographically more
seattered, the opposite effect will be produced; the market will
becomse less perfect and there will be a presumption that prices
will be raised by the concentration of demand. In so far as the
imperfection of the market is due to goodwill, there is a certain
presumption (as we have seen) that the elimination of firms will
cause the market to become more perfect. The faithful cus-
tomers of the condemned firms, once dislodged from their ad-
herence to them, may be presumed to choose with greater nicety
between the remaining firms, so that each of the remaining
firms will have added to their market a fringe of customers
whose demand for their particular output is more elastic than
the demand of their old customers. If thisis the case, prices will
be reduced by the concentration of demand, unless marginal
costs are rising sufficiently rapidly.

It is only by considering all the factors in the situation in this
manner that it is possible to discover whether a scheme for
rationalisation is likely to raise or lower the price of the par-
ticular commodity concerned.



CHAPTER 5

CHANGES 1IN COST

i

THE analysis of the effect of a change in cost upon the price of
a single producer is at once simpler and more complicated than
the analysis of the effect of changes in demand. It is simpler
because an increase in marginal cost will always reduce output,
and so, with a given demand curve, raise price, while, as we have
seen, an increase in demand may either raise ot lower price. It
ig more complicated because the change in cost may take many
more forms than the change in demand. A change in cost which
is the result of a change in technique will be likely to alter the
whole shape and ecourse of the cost curve, and a change which is
due to an alteration in the price of one of the factors of produc-
tion may lead to & change in technique. In order to simplify the
problem we will suppose (following tradition) that an increase of
cost comes about in the simplest possible way, for instance by
the imposition of a tax of a constant amount per unit of cutput.
The average and marginal cost curves will then both be raised
uniformly by the amount of the tax, and there will be no
change in the shape of the curves.

2

Let us first consider the case in which the demand curve is a
straight line.

Let the marginal revenue curve be cut by the old marginal
cost curve, MC,, in C, and by the new marginal cost curve
(raised by the amount of the tax), MC,, in C,.
% This chapter is not of great importance except for readers interesied in tha
technigue of analysis.
76
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o M, M,
Fia. 29,

Now we know that the old price, M,P,, is equal to 1M,C,
(the old marginal cost) plus }OA, the intercept on the y axis
of the straight-line demand curve.! And the new price, M,P,,
is equal to $M,C, (the new marginal cost) plus 10A. There-
fore the rise in price due to the imposition of the tax is equal
to half the increase in marginal cost.

‘When marginal costs are constant for all amounts of output
the rise in marginal cost is equal to the tax, and the price is
therefore raised by half the tax.

When marginal costs are rising, it is raised by less than half
the tax, the price being unaltered in the extreme case where the
cost curve is completely inelastic,

When marginal costs are falling the price is raised by more
than half the amount of the tax, the extent to which it is raised
being greater (with any given demand curve) the more rapid is
the rate of fall of marginal cost with increases of output. The
price will rise by exactly the full amount of the tax when the
rate of fall of the marginal cost curve is sufficiently great for its
slope (a8 measured by the chord joining the points correspond-
ing on the old marginal cost curve to the old and new outputs)
to be the same as the slope of the demand curve. This can be
proved as follows:

Let M,C be the old marginal cost of the new output,
Then C,C is equal to the amount of the tax,

1 See p. 65,
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Draw C,T parallel to the z axis to cut M,C in T,

Let CC, be parallel to the demand curve.

Now the slope of the marginal revenue curve is twice the
slope of the demand curve.!

Therefore (since the slope of M, is assumed to be equal
to the slope of the demand curve) the slope of CC, is half
the slope of the marginal revenue curve. Hence C,T is equal
to twice C,C. That is, M,C, (the newmarginal cost} is greater
than M,C, (the old marginal cost) by twice C,C, which is the
amount of the tax. But we have just seen that the price is
raised by half the rise in marginal cost. Therefore the price
is raised by the amount of the tax.

If the slope of the marginal cost curve is greater than the
slope of the demand curve, the price is raised by more than the
full amount of the tax.

It is impossible for the slope of the marginal cost curve to be
greater than the slope of the marginal revenue curve, since if it
were, there would be no equilibrium. If the slope of the marginal
cost curve is very close to this limiting value, a small tax would
produce a very large rise in price.?

1 Bee p. 30.

' This is the cese mentioned by Marshell (Principles, p. 482), who expresses
it by saying that a small rise in wverage cost will produce a large deciine in

cutput when the total monopoly net revenue ia very nearly independent of the
amount of output.
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3

We must now examine the effect of the concavity of the
demand curve,

A
R
¥
= ““Mcg
Cy
AR MCy
O M, M,

Fia. 31,

Let AP, he the tangent to the demand curve at Py, the old
price.

Now, the more concave?! is the demand curve the further to
the left of the correspondent AC, will the marginal revenus
curve lie,

Thus, for any given rise in the marginal cost curve, the
reduction in output will be greater the more concave is the
demand curve.? Moreover, for any given output the price will,
in general, be higher the more concave is the demand curve.?
Thus for two reasons the effect of the tax will be greater the

L That is to say, the greater is the “‘adjusted concavity” of the demand
eurve; see p. 40, note.

7 This is on the assumption that the new marginal cost curve cuts the
marginal revenue curve below the level of Py, and therefore, o fortiori, below
the intersection of ME and the correspondent AC,. If the tax is suificiently
greater than P,C, (the difference between marginal revenus and price for the
old ontput), or if marginal costs are falling sufficiently rapidly, the effect of
concavity may be to mitigate the reduction in output due to the tax.

? So that even in those cesss where the reduction in output is less for &
concave eurve than for & straight iine it is unlikely that the rise in price wiil
be loss,
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more concave is the demand curve, and less the more convex
is the demand curve.

4

We found that when the demand curve is a straight line and
marginal costs are constant for all amounts of output the rise in
price is equal to half the tax. It now appears that if the demand
curve is concave and marginal costs are constant, the rise in
price will be greater than half the tax. It is further possible to
isolate the case in which the rise in price is equal to the full
amount of the tax when marginal costs are constant. This will
be found when the concavity of the demand curve is so great
that the slope of the marginal revenue curve is equal to the
slope of the demand curve, the slopes being measured by the
chords joining the points corresponding to the old and the new
outputs, This can easily be seen,

Fia. 32.

Let P,P,, the chord of the demand curve, be parallel to
C,C,, the chord of the marginal revenue curve.

Let perpendiculars from P, and C, to P,M, cut it in T and C.
Then P,P,T and C,C,C are congruent triangles,

.. P,T (the rise in price) is equal to C,C, the rise in mar-
ginal cost, which is equal to the amount of the tax,

5
We found that the effect of the tax in raising price will be
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less the more convex is the demand curve. In the extreme case
the price may be unaltered. If the change in slope of the demand
curve is so rapid that it contains a kink, there will be a dis-
continuity in the marginal revenue curve;' and if the old and
new marginal cost curves both cut the marginal revenue curve
vertically below the kink in the demand curve, there will be
no change in price. Thus:

-]
-
---------
-
-
-----

-----
-
--------
-----

o Ml and2 MR
Fre. 33.

A demand curve of this form might be found where a mono-
polist is subject to potential competition. A monopoliat may
have some advantage over his rivals, whose costs are higher
than his, but he may be aware that if he raises his price beyond
a certain critical level his rivals will find it profitable to produce
and will begin to invade his market. Above this critical price,
therefore, his demand curve suddenly becomes very elastic, and
even when his costs are angmented by the tax he will not find it
worth while to raise his price above this critical level, provided
that his rivals are not also subject to the tax,

6

We have found that the effect of a tax per unit of output is
in general to raise the price by something less than the full
amount of the tax. Only when the marginal cost curve is falling

1 Bee p. 38
a
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faster than the demand ecurve, or when the demand curve is
sufficiently concave, will the rise in price be equal to or greater
than the amount of the tax. If marginal costs are rising with in-
creases of output, or if the demand curve is convex, the effect of
the taz upon price will tend to be small; and in the extreme
cases where the supply is perfectly inelastic or where the con-
vexity of the demand curve is infinite, so that there is a kink
in the curve, there will be no rise in price at all.

But these results can only be applied within a narrow sphere.
If we are considering a firm selling in rivalry with others, and
if the tax is imposed on all the rival firms, then all will raise
their prices, and the demand ocurve of each will be raised. The
results here worked out upon the assumption that the demand
curve is nnaffected by the imposition of the tax will therefore
not be applicable.

The tax which we have been discussing may be taken to stand
for a rise in marginal costs brought about by a rise in wages.
Our results can then be applied if the rise in wages affects only
one firm. But if there is a general rige in wages the demand curve
of any one firm is likely to be raised by the rise in the price
charged by its rivals. The results obtained in this chapter can
thus only be applied to a single firm considered separately, and
the study of the effects of a rise in cost upon price, assuming the
demand curve to be constant, are of less general interest than
the study of the effect of a rise in demand, assuming the cost
curve to be constant.
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CHAPTER 6

THE SUPPLY CURVE

1

Wz have now completed our analysis of price and output for a
pingle firm. We murst next discuss the supply curve of a com-
modity produced by a number of firms., The supply curve for a
commodity represents a list of amounts of the commeodity which
will be associated with various prices. A supply curve tells us that
i such and such an output is to be produced, this will be the
price. And if the conditions of demand are such that this amount
of the commodity is demanded at this price, then this is the out-
put that will be produced. We can imagine that we move along
the supply curve by means of successive increases of demand.
As the amount demanded increases, the supply price may rise,
remain constant, or fall, but each separate amount has a certain
price which it is necessary to pay in order to call forth that
amount of output. If the price secured by the sale of this amount
of output were less, a smaller output would be produced. And
if a higher price were secured by the sale of this output, a larger
output would be produced. In every case a larger total sum must
be offered to call forth a larger total output. A larger output will
cost a larger total sum to produce, and a larger total offer must
be made in order to procure it. This must be trne even though
average cost may fall as output increases.

The quasi-long-period supply curve {the supply curve of a
fized number of firms) presents no difficulty so long as com-
petition is perfect. Under perfect competition price is equal to
marginal cost, and the output produced at any given price is
the sum of the cutputs of the separate firms for which marginal
cost is equal to the given price.! The notion of a supply curve

! The costa of an individual firm may alter with a change in the scale of
the industry. The manner in which thie may occur is discussed in Chapter 9,
86
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has always been associated with the notion of perfect competi-
tion, but if we are to study conditions in which competition is
not perfect the orthodox conception of a supply curve must be
reconsidered.

First, there is the obvious fact that if the market is imperfect
the same commodity may be sold at different prices by different
producers.! This presents an initial difficulty in drawing up the
supply curve which could be disposed of if we assumed that the
cost curves of all firms are exactly alike, that the individual
demand curves are all alike, and that individual demand curves
all move in the same way when the total demand increases. Then
in spite of the imperfection, a single price will rule throughout
the market for each position of the total demand curve.

But a more fundamental difficulty would remain. When com-
petition is not perfect, the demand curve for the output of cach
individual producer is not perfectly elastic, and each producer
will sell that output at which his marginal cost is equal to his
marginal receipts. Marginal revenue will not be equal to price;
it is marginal revenus, not price, which determines the output
of the individual producer, and any nwmber of different prices
are compatible with the same marginal revenue.?

The relationship between marginal revenue and price will
depend upon the shapes of the individual demand curves, and
the effect of a given increase in the total demand for the com-
modity upon output will depend upon the manner in which it
affects the individual demand curves. We may assume that any
increase in the total demand for the commodity would be distri-
buted evenly between all the individual firms, so that the
individual demand curves all move in the same way. But there
are many possible ways in which they might move, and before
we can say what effect an increase in the total demand will have
upon output it is further necessary to postulate the particular
way, out of all the possible ways, in which the individual demand
curves will move. We might postulate, for instance, that each
for the case in which the number of firms slters. The results there chtained
may be applied, with the neceesary modifications, to the case in which the
number of firms is fized.

! Further there are conaiderable difficulties, na we shall pee in & moment, in
talking of the “same cornmodity’ when the market is imperfect.

* Competition may be imperfect either because the market is imperfect or

because the number of firme in small. The case of a small number of firma
selling in & perfect market raises some difficulties, which are not here discussed.
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curve is raised vertically, 8o that a constant sum is added to the
price which would be paid for each amount on a given individual
demand curve, Or that each curve is moved to the right, so that
a constant quantity iz added to the amount that would be
botight at each price on a given individual demand curve. Or
that the elasticity of the curves remains the same when they are
raised, so that the amount that would be bought at each price
on a given individual demand curve is increased by a constant
proportion. And so forth. Any number of such assumptions
might be made, and upon any one of them it would be possible
to draw up a supply curve, which would show the response of
supply to a given increase in the total offer for the commodity.
A certain price would be associated with each output, but the
result would be different on each of the different possible
assumptions. Thus, although it is possible to draw up a supply
curve on any one of these assumptions, there will be a different
supply curve on each different assumption. We cannot say what
inerease in the total offer is necessary to induce a given increase
in supply unless we know in whick of all the possible ways
the increase in the total offer affects the individual demand
curves.

And even when the curves are assumed to move in a certain
way, s0 that it is formally possible to draw up a supply curve,
it is still necessary to recognise that the increase in supply is
governed by the rise in the marginal revenue curves of the
individual producers. It is only if we have, so to speak, tethered
the demand curves to the marginal revenue curves by an
arbitrary assumption, that the increase in output appears to be
associated with the rise in the total demand curve. In reality,
the increase in output is not immediately associated with the
rise of the total demand curve, but with the rise of individual
marginal revenue curves,

The alternative assumptions which make it possible to pre-
serve the appearance of & supply curve on which a given output
is associated with a given price are all equally unplausible. There
is no reason to choose one rather than another, and in fact &
given increase in the total demand for a commodity is unlikely
to be associated with any one of them.

Moreover, our initial assumption that a given increase in
demand is distributed evenly between the individual firms 13
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also unplausible. When the total demand increases some firms
may find that their individual demand curves are raised more,
and some less; some that they are raised but made more elastic,
gome that they are raised and made less elastic; or the increase
of demand may be concentrated wholly upon a few producets.
Even if it happened by chance that the same price was charged
throughout the whole market, it would be impossible to predict
what output would be associated with that price unless we knew
exactly how the demand was distributed between the individual
markets. Moreover, when the cost curves of the individual firms
are not all alike, a further source of variation is introduced. A
given increase in demand will produce different increases in
output, according to whether it is concentrated mainly upon
firms whose marginal costs are relatively low or on firms whose
marginal coste are higher.

In short, the effect of a given increase in total demand upon
total output will vary according to its effect upon the demand
for the individual producers. An increase in total demand will
show itself in a rise of the individual demand curves, but it may
change their shape in any number of ways, and it may affect
some demand curves more than others. The effect upon output
will be different in each different case. A given rise in total
demand will produce & smaller or greater efiect upon output
according to its effect upon the individual marginal revenue
curves. It is even possible, if it so happened that each individual
demand curve became less elastic ag it was raised, that a decrease
in output would be the result of a rise in total demand.!

The simple notion of a single price associated with a single
output from the industry can only be retained if there is a
unique relation which links marginal revenue to price. The
fundamental relationship is between marginal revenue and
output, not between price and output.

The traditional assumption of perfect competition is an
exceedingly convenient one for simplifying the analysis of price,
but there is no reason to expect it to be fulfilled in the real
world. It depends, in the firet place, upon the existence of such

1 Cf. p. 686.
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a large number of producers that & change in the output of any
one of them has a negligible effect upon the cutput of the com-
modity as a whole, and it depends, in the second place, upon
the existence of a perfect market. The first condition may often
be approximately fulfilled, but the existence of a perfect market
is likely to be extremely rare in the real world.

If the demand curve for an individual producer is perfectly
elastic, he is able by the least reduction in price to attract an
indefinite amount of custom, and by the least rise in price he
will forfeit the whole of his sales. Thus the notion of a perfect
market is based upon the assumption that the customers who
make up the market all react in the same way to differences in
the prices charged by different sellers. But in actual markets
the customer takes into account & great deal besides the prices
at which rival producers offer him their goods. Quite apart from
the inertia or ignorance which prevents him from moving
instantly from one seller to another, as soon as a difference
appears between the prices which they charge, he has a number
of good reasons for preferring one seller to another. And these
reasons will affect different individuals differently.

In the first place, the customer must take costs of transport
into account. This will show iteelf in & retail market in a re-
luctance of the customer to go far afield when he ia shopping,
and in the wholesale market in actual differences in the freights
which he must pay to obtain delivery from one producer rather
than ancther. And the relative distances of the location of
different firms will be different for different customers.! Secondly,
the different customers will be differently infiuenced by the
guarantee of quality provided by a well-known name. Thirdly,
they will be influenced in varying degrees by the difference
between the facilities provided by different producers—quick-
ness of service, good manners of salesmen, length of eredit, and
the attention paid to their individual wants. In some cases
{most disconcertingly from the point of view of analysis) the

1 Marshall {Principles, p. 325) defines & market s & region in which the
same price rules for the same cornmedity allowing for differences in the cost
of tranaport, but this definition will not serve our turn, since market imperfea-
tion due to diffsrences in transport cost, as between one buyer and ancther,
have just the same effect as inertia or “goodwill” in making the individual
demand curve Jess than perfectly elastic, Cf. Srafia, Economic Journal, March
1926, p. 543.
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customer will be influenced by the actual price, since he will
sometimes take a high price to be a sign that the article in
question is & good one, and reject a cheaper substitute because
its very cheapness makes him suspect that it is inferior. Lastly,
the customer will be influenced by advertisement, which plays
upon his mind with studied skill, and makes him prefer the
goods of one producer to those of another because they are
brought to his notice in a more pleasing or more forceful
manner,

Thus there are many reasons why a customer buys from one
producer rather than another besides the simple one of a differ-
ence in the prices which they charge, and since the rival pro-
ducers make it their business to exploit all these influences upon
the customer’s choice, the very existence of competition, in the
plain sense of the word, ensures that the market will not be
perfect. Rival producers compete against each other in quality,
in facilities, and in advertisement, as well as in price, and the
very intensity of competition, by forcing them to attract
customers in every possible way, itself breaks up the market
and ensures that not all the customers, who are attached in
varying degrees to a particular firm by the advantages which
it offers them, will immediately forsake it for a rival who offers
similar goods at an infinitesimally smaller price.!

1 The exiatence of competition which takes the form of providing facilitiea
to the customer, of improving the quality of goods, of advertisement, or any
other form than a simple lowering of pries, is awkward from the peint of view
of theoretical analysis for two reasons. In the firat place, it very much enhances
the difficulty of deciding what precisely we mean by a commodity. Even if all
the more obvious difficulties are disposed of, and we ars able to decide exactly
what we mean by & motor car or a tin of eocoa,the fact romains that, from the
point of view of a particular custemer, a tin of cocon sold by Jones is not neces-
sarily thesame thing as a tin of cocoa sold by Brown, and if they are not the sarne
it.isimpossible to sum the demand curve for Brown's coconand Jones’ cocoagons
to obtain the demand curve for cocoa assuch, A second and even more perplex-
ing difficulty arises because all forma of competition except & mers lowering of
price invelve a change in the costs of production. The demand curve for the
product of the individual firm depends partly on the outlay made by the firm
in order to attract customers. This difficuity would be less intractable if the
outlay could be treated as ealee cost entirely separate from the eosts of manu-
facture, but actually it often tekes the form of changes in the quality of goods
and is intimately bound up with the ordinary expenses of production. The fact
that in the real world the demand curve and the cost curve of individwal firms
are not independent presents a very formidable problem to economic analysia,
and no atiempt is made to solve it here. {Ci. p. 21.}
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3

There are a further set of difficulties in drawing up the supply
curve, arising from the passage of time. At any one moment
all the firms in an industry may not be in equilibrium (from
a long-period or quasi-long-period point of view), some may
be growing, and others declining, and yet the industry as a
whole may be in equilibrium. It might be possible therefore
to draw an industry’s supply curve without assuming each firm
to be of equilibrium size. The attempt to do so introduces many
formidable difficulties which we have not considered, and they
have received more attention from economists than the diffi-
culties connected with the imperfection of markets. Various
devices have been suggested to overcome them, of which the
most familiar is Marshall’'s Representative Firm.! Since these
devices are not designed to deal with the fundamental difficulty
involved in the notion of a supply curve under imperfect com-
petition, they must be taken to represent an attempt to deal
with an imaginary world in which the market is perfect, but in
which firms take time to reach their equilibrium size, This does
not appear to be a very satisfactory method of approach. It would
be impossible to tell how rapidly firms would grow or contract
in a perfect market. The influences which prevent firms from
growing are closely interrelated with the influences which make
markets imperfect, and it may even be that in a perfect market
there are no impediments at all to the growth of firms. A more
fruitful line of attack appearsto be tosolve first the most abstract
problem, in which there is neither time nor market imperfection;
then to deal with cases in which the market is imperfect but in
which firms are imagined always to be in individual equilibrium;
and, finally, to introduce the element of time, and to study cases
in which firms are tending to grow (or contract) towards the
position of individual equilibrium. Last of all, factors connected
with ignorance, inertia and the “human element” generally
would have to be fitted into the scheme.

! Professor Pigou has postulated an imaginary equilibrinm firm whichk may
be different from any actual firm in the industry {Beonomics of Welfare, p. 788),
but this doss not eppear to provide a solution of the problem, for if the
actual firms are not in equilibrium, their costa will bear no relation to the
costs of this imaginary frm, Mr, G. F. Bhove has suggested a system of three

dimensional cust curves; see ‘A Sympoaium on Increasing Returns and the
Representative Firm,” Eeonomic Journal, Marsh 1930, p. 111.



CHAFPTER 7

COMFETITIVE EQUILIERIUM

1

Wz have so far considered only & given number of firms. Tt
remains to consider the reaction of monopoly profit on the
number of firms producing a given commcdity. A change in
the number of firms will alter the demand eurve for any one
firm, and may alter its costs. It is customary to regard the level
of profits in an industry as governing the entry of new firms.
Normal profits is that level of profit at which there is no tend-
ency for new firms to enter the trade, or for old firms fo dis-
appear out of it. Abnormally high profits earned by existing
firms are regarded as inducing new firms to begin to produce
the commodity, and abnormally low profits, by leading to a ces-
sation of new investment, are regarded as leading to a gradual
decline in the number of firms in the industry.?

Such an account of the matter is somewhat artificial, in so
far as the expansion of an industry is concerned. An increase
in the demand for the commeodity attracts new entrepreneurs
to the industry directly, by opening up some new possibility of
profitable investment, rather than indirectly, by making their
mouths water at the sight of the high profits of the existing
firms. The abnormal profits are a symptom rather than a cause

! There ie likely to be & considerable difference between the level of profita
just sufficient to maintain the existing productive equipment of an industry
and the level of profita sufficient to lead to expansion. If an increase in demand
raises profits within these limits thers will be no inerease in the number of firma
engaged in the industry. For induséries, such as railways or iron and atesl,
where the initia! investment is neceasarily large, it may be that no level of
profitz likely to oeccur in practice will be sufficiently great to attract new
firms. In such cases the guasi-long.period analysia must be applied. The prob-
lem of the conditions influencing the entry of new firms, in response to a rise
in demand, or the dieappearance of oid firms, in response to a fall in demand,
presents an interesting and largely unexplored field of inquiry.

02
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of the situation in which new firms will find it profitable to
enter the trade. But the artificial device of regarding the ab-
normal profits as a causal factor is of great assistance in simplify-
ing the formal argument, and provided that its artificiality is
recognised, it seems permissible to make use of it.

Only the expansion of an industry in response to abnormally
high profits will be considered here, and it will be assumed that
by & similar process industries decline when profits are less than
normal. The level of normal profits must be defined in respect
to the particular industry. The difficulties of entering the trade
will be reflected in the level of profits, just as the difficulty of
becoming a doctor or a civil servant is reflected in the incomes
earned by doctors and civil servants. The level of normal profits
in trades which are easy to enter, for instance, retail selling on a
small scale, are likely to be low relatively to the normal profits
of industries requiring a very large initial investment or peculiar
efficiency or peculiar facilities of various kinds, just as the
earnings of successful crossing-sweepers are low relatively to
the earnings of successful doctors.

In trades into which there is no possibility of entry, such as
the provision of public-houses in a district where a fixed number
of licenses is granted, there is no upper limit to profit, though
there must be a lower limit at the level of profits which is just
gufficient to maintain the existing number of firms in business.®
The analysis of such 8 case may be conducted in the manner
discussed in the last chapter.

An industry is said to be in full equilibrium when there is no
tendency for the number of firms to alter. The profits earned by
the firms in it are ther normal.?

In order to discover whether profits are normal or not it is
necessary to introduce into our analytical apparatus the average
cost curve of the firm. Average cost must include the average
per unit of output of the normal profit of the entrepreneur.
The average cost curve must therefore be falling (even if there

! Fyrther complicatione, which are ignored in this analysis, arise because a
change in the total demand for the commmodity is likely to alter the conditions
which determine the degree of difficulty of entry into the trade.

1 Firms producing patent goods, or using patent processes, also bslong to
this class.

7 See Chapter B for the complications infroduced by differences in the
efficiency of differsnt firras.
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are no economies of large-scale production) for small outputs,
The fixed sum representing normal profits will be averaged out
over a larger number of units of output as the firm expands in
gize. In addition there are likely to be technical economies due
to the increased scale of operations.

The demand ourve for each firm is assumed to be independent
of its costs, This is an unrealistic assumption, since advertising
and other marketing costs will affect the demand curve of the
firm in actual cases.!

Profits will be normal when price is equal to average cost.
The total receipts of the firm are then exactly equal to total
costs including normal profits. But the firm is in individual
equilibrinm when marginal revenue is equal to marginal cost.
Full equilibrium thus requires a double condition, that marginal
revenuse is equal to marginal cost, and that average revenue {or
prics} is equal to average cost.

The double condition of full equilibrium can only be fulfilled
when the individual demand curve of the firm is a tangent to its
average cost curve. For if the demand curve everywhere lies
below the average cost curve no output can be produced at
normal profits, And if the demand curve anywhere lies above
the average cost curve there will be a range of outputs at which
an abntormal profit can be made; among these outputs the firm
will choose the most remunerative, and profits will be more than
normal. Only when the demand curve is a tangent to the average
cost curve will profits be normal. Thus whenever the demand
curve of the individual firm lies above its average cost curve,
new firms will be attracted into the industry by the abnormal
profits, and their competition will lower the individual demand
curve again until it is once more tangential to the average
cost curve.

For the output at which the demand curve and the average
cost curve are tangential the marginal revenue curve must cut
the marginal cost curve.?

In each diagram AC and MC are the average and marginal
cost curve of the firms. AR is the demand curve, or
average revenue curve. M E is the marginal revenue curve.
1 Tt is further necessary to assume that the coat curve of the firm ia in-

dependent of the conditions of demand. This assumption aleo is unvealistio;
poe p, 21, note, * Bee p. 33.
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OM is the output produced when the firm is in individual
equilibrium, MH is the average cost of the cutput OM, and
MP is the price. In Fig. 34 the firm is making abnormal
profits. Then, although the firm is in equilibrium, the in-
dustry is not. The abnormal profit is shown by the area
FPHG. In Fig. 35 profits are normal. 2 and P coincide
(average cost is equal to price), and the area FPHG dis-
appears. The double condition of equilibrium is thus ful-
filled when the individual demand curve is a tangent to
the average cost curve.

2

Now, when competition is perfect, marginal revenue is equal
to price. Marginal cost must therefore be equal to price. But
for full equilibrium price must be equal to average cost. Full
equilibrium can therefore only be attained, under perfeet com-
petition, when marginal cost is equal to average cost. Marginal
and average cost are equal at the minimum point on the average
cost curve.! It follows that under perfect competition there
must be a minimum point on the average cost curve, that is to
say, there must be a certain output beyond which the average
costs of the firm begin to rise.

It may appear fantastic to deduce a fact about the nature of
the costs of & firm from a purely geometrical argument. But upon
reflection the paradox disappears. Mr. Robinson ? has shown
that there may be cases in which average costs for a firm do rise

1 Hee Fig. 1, p. 28. ¥ Structure of Competitive Induatry, chap. iii.
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after a certain output has been reached. Now if average costs are
continually falling, as the firm expands, and never reach a
minimum point, marginal cost will always lie below average
cost. Marginal costs may be rising (over a certain range of
cutputs) or may be falling. If marginal costs are rising it will
be possible for the firm to reach equilibrium, where price is
equal to marginal cost. But price will be less than average
cost, profits will be less than normal, and the industry will not
be in equilibrium. And if marginal costs are falling the firm will
continue to expand. The expansion of one firm (or the growth of
the firm by amalgamation with others) will reduce the number
of firms until competition ceases to be perfect. Thus, under per-
fect competition, marginal and average cost must be equal in
equilibrium and average cost must be at a minimum, simply
becauss, if this condition is not fulfilled, competition is not
perfect.

Equilibrizm under perfect competition is illustrated in Figs. 36
and 37:
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Fia. 36. FiG. 37.

MP is the price of the output OM, and MH is its average
cost. In Fig. 37 the industry is in full equilibrium; in Fig. 36
it is not, and an abnormal profit (FPHGY) is being sarned by
the firm.

3
In a perfectly competitive industry each firm, in full equi-

librium, will produce that output at which its average costs
are a minimum. Eachk firm then will be of eptimum size. It
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is sometimes supposed that the optimum size of the firm is
that which is most profitable to the entrepreneur, so that the
entrepreneur has a motive for wishing his firm to be of optimum
size.! But this view is mistaken. It i3 no disadvantage to the
entrepreneur to produce more than the optimum output.
Indeed it is when profits are abnormally high (because new firms
are failing to enter the industry to a sufficient extent to keep
profits at the normal level) that the firms are of more than opti-
mum size. The entrepreneur will have no desire to return to the
situation in which his profits are reduced to normal, and the fact
that, at the optimum size, his average costs would be at a mini-
mum will not influence his conduet. Of courss it ia to the interests
of every entrepreneur to produce whatever output he may he
producing in the most efficient way, and we are assuming
throughout this analysis that an entrepreneur will always pro-
duce any given output in such a way that the cost to him of that
given output is at a minimum. But it is not to his interest to
choose from all possible outputs that output whose average cost
is least. It is to his interest to choose the output for which (in
the existing conditions of demand) marginal gain to him is equal
to marginal cost.

If competition is imperfect the demand curve for the output
of the individuai firm will be falling {Fig. 35) and the double
condition of equilibrium can only be fulfilled for some output
at which average cost is falling. The firms will therefore be of
less than optimum size when profits are normal. When the
conditions which produce equilibrium obtain, it is not profitable
for the firm to expand, and the entrepreneur has no reason for
wishing to produce the optimum output, since any increase be-
yond the equilibrium output would involve a marginal cost
greater than marginal revenue. It is only if conditions of perfect
competition prevail that firms will be of the optimum size, and
there is no reason to expect that they will be of optimum size in
the real world, since in the real world competition is not perfect.

4
We may now attempt to draw up the supply curve of an

L E.g. Schneider, “Daa Verteilungs- und Kostenproblem in siner vertrusteten
Industrie™, Schmoliers Jahrbuch, vol. 19, p. 856; Hicka, Theory of Wages, p. 31.

H
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industry in conditions of full equilibrium, where price is equal
to average cost for the firms,

In order to isolate the effect upon the output of a single firm,
and upon its cost, of changes in the number of firms, it is neces-
sary to make certain simplifying assumptions.

To eliminate the problems connected with time we may
assume first that the efficiency and the costs of individual firms
do not alter with the passage of time, but only with changes in
the scale of output; and secondly, that each firm is always in
individual equilibrium, in the sense that it is always able to
produce that output at which its marginal gains are equal to its
mearginal costs.

To isclate the effect of changes in the individual demand
curves upon supply price it is necessary to assume that there ia
no change in the cost curves of the firms when the industry
expands.

Finally, in order to dispose of the difficulties discussed in
the last chapter and to gimplify the problem, we may assume
that all firms are alike in respect of their costs and of the con-
ditiona of demand for their individual outputs?

Now, starting from a position in which the industry is in
equilibrium, suppose that the total demand for the commodity
ie increased. The individual demand curves will then be raised,
and since all firms are assumed to be always alike in respect of
conditions of demand, all the demand curves will be raised in
the same way. The output of each firm will then increase. The
price of the commaodity may rise, fall, or remain constant, but
in any case the firms will receive a surpius profit in excess of
the normal profit which is included in average cost (cf. Fig. 34).
New firms will now be attracted into the industry, and, in the
conditions postulated, these new firms will have the same costs
as the old. The total output of the commodity will be further
increased, and the competition of the new firms will lower the
individual demand curves of old firms. A new position of long-
period equilibrium will be established when the individual demand
curves are once more tangential to the average cost curves.

! This does not of course entail that the firms are alike from the point of
view of individual buyers, If they were, the market would be perfect. But
individuals with different scales of preferences, as between any one firm and

the others, are assumed to be grouped symmetrically so that the demand
curves of the separate firms are all alike.
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In the new position, will the price of the commodity be
greater or less than before? Clearly the answer depends upon
the manner in which the demand curves move as they fall back
towards an equilibrium position. If the individual demand curve
does not alter its slope it will fall back to exactly the same
position as before. The output of each firm will be the same in
the new position as in the old, and the increase in the number of
firms will be in proportion to the increase in the total output.t
Since the output of the firm is unchanged, its average cost and
the price of the commodity will be unchanged. If the individual
demand curve is less elastic in the new situation it will reach
equilibrium with its point of contact with the average cost curve
to the left of its old poeition. The output of each firm in the new
situation will be smaller than in the old situation. The increase
in the number of firms will therefore be more than in proportion
to the increase in output. Since the output of the individual
firm has decreased, its average cost will be raised, and the price
of the commodity will be raised.

Conversely, if the individual demand surve is more elastic in
the new situation the price of the commodity will be lowered.

A‘?Iand'g
0 M,,nd2 0
Fra. 38. Fic, 38,

In each diagram AC is the average cost curve of the firm,
AR, and AR, are the old and new demand curves.

OM, is the output of the firm in the old situation and M, P,
its price.

OM, is the output in the new situation and M,P, its price.
In Fig. 38 M,P, is equal to M,P,. In Fig. 38 M,P, is
greater than, and in Fig. 40 less than, M,P,.

! This will oocur in the special case of perfect competition, but it may alse
occur when competition ia not perfect,



100 ECONOMICS OF IMPERFECT COMPETITION ex.m

From this analysis we can obtain the answer that, in the
conditions postulated, an increase in the total demand for the
commodity may either raize or lower its price, or leave it un-
changed.?

5

But less purely formal considerations muast also be taken into
account, We must inquire what type of change in demand will
lower price and what types would raise it or leave it unaltered.
A full discussion of this topic would lead us far afield and we will
here do no more than examine one example of each type.

First consider the case in which price is unchanged. This
might oceur if the increase of demand came about by the
addition to the market of a new group of customers. As new
firms are set up these additional buyers, whose demand was
temporarily satisfied by the old firms, may be supposed to
forsake them for the new firms; the demand curves of the old
firms would then fall back to their former position, and the new
demand would be satisfied by the new firms. For example,
suppose that the imperfection of the market is due to differential
transport costs, and that the increase in demand comes entirely
from a fringe of newly established suburbs on the outskirts of a
town. The inhabitants of the suburbs would at first buy from
the various firms in the centre of the town, but as soon as firms
were set up in their own districts they would transfer their
custom to the new firms. The elasticity of the individual demand
curve would then be the same as before,

Next consider the case in which price is raised by the increase
in demand. This would oceur, whatever the nature of the
initial rise in demand, if the new firms, when they enter the
industry, attract away all the most fickle customers of the old
firms, and leave only those who are more strongly attached
to them. The individual demand curves would then become
less elastic, There may have been, for instance, a fringe of
customers attached to the market of each firm who were never

2 Professor Pigou has published a confirmation and generslisation of these
results, in analytical form, in the Economic Journal, March 1933 (pp. 108.12).
Mr. Shove (ib. pp. 115-17) haa made aome critiviema on my analysia which
sppear to suggest that he would disagree with the proposition that, when
competition is imperfect, the firm must be producing under conditions of

falling average cost in full equilibrium; but the apparent conflict arises from
& difference between Mr. Shove's interpretation of cost and my own.
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provided for in the manner which they would really have pre-
ferred (for instance, the location of the old firms may have heen
inconvenient or, if we relax the assumption that the commodity
is perfectly homogeneous, the types of article produced by the
old firms may all have been equally unsatisfactory to buyers
with peculiar tastes). They were therefore indifferent between
the old firma. But the increase in total demand has called into
existence firms which exactly meet their various requirements,
The indifferent fringe of the old markets now disappears, and
the new firms are each provided with a group of buyers whose
preference for their wares is strong. The elasticity of the in-
dividual demand curves is then less than before.

Lastly, consider the case in which the price falls. This would
occur if the increase in demand were spread evenly over the
whole market, for instance by a uniform increase in the density
of population, and if the new firms were set up, 8o to speak, in
between the old firms (either geographically or in respect of
special qualities which appeal in various degrees to different
customers). The difference, from the point of view of buyers,
between any one firm and the next would thus be reduced, the
customers of each firm would become more indifferent, and the
elasticity of demand would be increased.

There are some grounds for supposing that the last type of
change in demand is the most frequent. It may therefore be
considered probable that an increase in total demand will lower
price rather than raise it. It is worth while to remark, however,
that successive increases of demand of this type would ulti-
mately remove market imperfection altogether and establish
the optimum size as the equilibrium size of the firms; but in
considering the imperfection of the market as independent of
the action of the firms we have drawn a highly simplified picture
of the conditions which prevail in the real world. In the real
world when a firm finds that the market is becoming uncomfort-
ably perfect it can resort to advertisement and other devices
which attach particular customers more firmly to itself. If a.
number of firme all act in this way the market is broken up
again and the equilibrium size of the firms is reduced.



CHAPTER 8

& DIGRESSION ON REKNT

1

BEFORE we can proceed with the second part of the analysis of
the supply curve, and consider the reactions of a change in the
output of an industry on the costs of the firms composing it,
we must pause fo congider a particular kind of cost of which the
naturs iz not obvioua.

The essence of the conception of renf is the conception of a
surplus earned by a particular part of a factor of production
over and above the minimum earnings necessary to induce
it to do ite work. This conception of rent, both verbally and
historically, iz closely connected with the conception of “free
gifts of nature”. The chief of these free gifts of nature (of which
the essential characteristic is that they do not owe their origin
to human effort) is space, and for this reason they have usually
been referred to simply as ‘“land’’—land being understood to
comprise all the other “free gifta’ besides mere space. Conse-
quently the term rent, which in ordinary spesch means a pay-
ment made for the hire of land, was borrowed by the economists
as the title of the sort of surplus earnings which the free gifs of
nature receive. The whole of the earnings of land in the econo-
mist’s sense is rent in the economist’s sense, for it follows from
the definition of the free gifts of nature that they are there in
eny case, and do not require to be paid in order to exist.

But the conception of rent has often been too closely inter-
woven with the conception of land. Particular units of factors of
production which belong to the other three broad categories,
labour, entrepreneurship, and capital, may also earn rent. A
man who finds himself born into the world must earn what he
can get. The minimum payment which is necessary to induce

102
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him to continue to work with any given intensity is the real
income which will maintain his physiclogical efficiency at an
adequate level. The necessary minimum for an entrepreneur is
the level of earnings which is sufficient to prevent him from
relapsing into the ranks of employed labour. And many men
obviously receive a real income greater than this necessary
minimum. The question of what level of earnings is necessary to
induce & man to be born is another matter, into which we need
not here inquire.! Further, it is obvious that capital also often
receives a surplus over thenecessary minimum. Many individuals
would still be prepared to save and to lend a given amount of
money if the payment they received for it was less than it
actually is, and some might save and lend even at a nega-
tive rate of interest. Thus, in each of the broad categories of
factors, particular pieces of factors may be found which earn
rent.

The same point may be made clear if we look at the matfer
from another angle. It is obvious that no part of a factor will
earn rent if the factor in question is in perfectly elastic supply for
allamounts. Animaginary example of a factor in perfectly elastic
supply may be constructed as follows: Suppose that individuals
are prepared to save and to lend money to any extent provided
that they receive five per cent. on it. And suppose that a lower
rate will fail to induce them to lend at all. Then the rate of
interest can never depart from five per cent, If the rate risesabove
five per cent. such a flood of savings will be put on to the market
for loans that the rate must fall again. And if the rate falls
below five per cent. no new loans will be forthcoming and the
stock of capital will gradually be depleted until it once more
earns five per cent. Money capital would then be in perfectly
elastic supply, and each particular part of the factor capital
would be receiving no more than its necessary minimum earn-
ings. Now the extraordinarily unreal nature of this example
makes it obvious that not even capital i3 in perfectly elastic
supply in the real world. And it is still more obvious that factora
belonging to the other broad categories are not likely to be in
perfectly elastic supply. It is therefore clear that factors of any
type are often likely to receive rent,

1 This whole treatment is over-simplified. S8ee Roberteon, *Economic In-
centive”, in Heonomic Fragments, for a full discussion,
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But all this is quite beside the purpose of our present inquiry,
This book does not deal with the question of output as a whole.
It is confined to the study of the output of a particular com-
modity considered in isolation. Now from the point of view of
an industry producing & particular commodity the necessary
minimum payment for a factor is not the payment which will
cause that factor to exist, but the payment which will cause it
to take service in that particular industry rather than in
another.}

The cost of any unit of a factor, from the point of view of one
industry, is therefore determined by the reward which that unit
can earn in some other industry, A worker, an entrepreneur, or
an acre of land, will be transferred to one use from others when
the reward that it can earn in the one use is higher than in the
others (allowing for various impediments to movement which
we shall consider later on). Thus when we are studying the
supply of a factor to any one industry we are not concerned with
the total supply of the factor, but with the level of earnings
which is necessary in order to induce units of the factor to
transfer themselves from other uses to the industry in question.
The price which is necessary to retain a given unit of a factor in
a certain industry may be called its transfer earnings or transfer
price, since a reduction of the payment made for it below this
price would cause it to be transferred elsewhere; and any parti-
cular unit of a factor may be said to be at the margin of transfer-
ence, ot to be a marginal unsi, if the earnings which it receives in
the industry where it is employed are only just sufficient to
prevent it from transferring itself to some other use.? A unit
which would remain in the industry for a smaller payment
than it actuslly receives may be called an ¢ntra-marginal
unit.

Now it is quite possible, even when the total supply of a
factor is perfectly inelastic, for its supply to any one industry
to he perfectly elastic.

A second imaginary example will make this clear. Consider a
world in which all land is alike in every respect, but limited in
amount relatively to the economic demand for it. Then there

1 See Henderson, Supply and Demand, p. #4, and Shove, “Varying Costs and
Marginal Net Producta”, Beonomic Journal, June 1528, p, 260.
¢ See Henderaon, joc, cié.
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will be a certain flat rate of rent per acre paid for all land in all
uses, and the supply of land will be absolutely inelastic. No
increase in the price paid for it, however great, will call forth an
increased supply. Now suppose that the demand for one com-
modity increases. The makers of this commodity, by paying a
rent very slightly greater than that offered by the other em-
ployers of land, can obtain as much as they please,

The general level of rent, in this illustration, represents the
transfer earnings of land from the point of view of each use
considered separately. The factor, land, is in perfectly elastic
supply to each use considered separately, and from the point
of view of each industry it earns no rent,

2

But although the total supply of factors has nothing to do
with the case it is clear that there may be pieces of factors which
earn more in the industry in which they are employed than
would be just sufficient to induce them to take service in it,
When this occurs it is consonant with the general notion of rent
to describe the difference between the actual earnings of the
unit of the factor and its transfer earnings as rent from the
point of view of the industry.! A third artificial example will
illustrate the point.

Imagine a certain strip of the coast which is suitable for sea-
side hotels, and for which the only possible alternative use is
grazing sheep. Suppose that an aere under hotels can earn £20,
and under sheep £2. Then the transfer price of an acre of land
is £2, and its rent £18, Next suppose that the demand for hotel
accommodation is less strong, and that the price which will be
offered by would-be hotel proprietors for the use of an acre of
land is only £10. No owner of the land (unless influenced by
wathetic considerations) will prefer to let his land to sheep
farmers. The amount of land under hotels will be the same as
before, and as before, the transfer price of an acre of land will
be £2, but the rent is now only £8. Next suppose that some
revolution in sheep-farming raises the earnings of grazing land
to £12. Now the land-owners will prefer to let to the farmers,

' This conception was developed by Mr. SBhove from the work of Mr. Header-
son; see Shove, ke, cil.
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and the transfer price from the point of view of sheep-farming
will be £10, and the rent £2.

Thus each piece of land will have a hierarchy of possible uses,
and each would be, in a frictionless world, devoted to its most
profitable use. As demands and methods of production change,
the hierarchy alters and the use to which the site is put will
alter. It is g mistake to suppose that one use of a factor is more
profitable than another per se. The Strand is more profitably
devoted to building hotels than to grazing sheep, but the Wilt-
ghire Downs are more profitably devoted to grazing sheep than
to building hotels. Moreover it is clear that the units of a factor
which it will first cease to be profitable to employ in a certain
nse, when there is a decline in demand for the commodity pro-
duced with their aid, are not necessarily inferior to the rest.
The marginal units in a particular industry may be those which
have the best chance of finding profitable employment elsewhere,
and are just as likely to be the best as the worst units in the
industry. It may well be that if the Strand were under grass it
would produce fatter sheep than the Downs.

The unit which will first go out of employment, when demand
declines, is that for which the efficiency-price is highest, but the
efficiency price may be high either because the unit is very good,
but very expensive, or because the unit is inferior from the
point of view of this industry, but can command a good price
elsewhere. This distinction is well illustrated by entrepreneur-
ship. In some industries, which demand no special gifts, those
entrepreneurs will be marginal who have the greatest general
ability, for it is they who can find the most profitable alter-
native employment. In other industries in which great capacity
has a chance to earn high rewards, the best entrepreneurs will
be the last to transfer themselves to industries in which their
talents give them a smaller advantage over the common fry,
and the marginal entrepreneurs will be the least competent, for
it is they who will be first driven by a decline in earnings to
transfer themselves elsewhere.

Land which is “marginal” in the claasical sense has no alter-
native use to the one to which it is actually put, and for it the
transfer price is zero; but for units of factors belonging to the
categories labour and enterprise there will be a minimum level
of earnings below which the individuals providing the factors
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cannot survive, that is to say, in no use will transference earnings
be zero,!

This is Mr. Shove’s jig-saw puzzle.? Each individual unit of
each factor will be fitted into the place where its earnings will be
greatest; when its earpings in that use fall it will retreat to its
next most profitable nse, and if there is an appreciable difference
between ity actnal earnings and its earnings in the next most
profitable use to which it could be put it will be receiving rent,
If each productive unit is like its neighbour, both in respect
to their efficiencies in the industry employing them and in
respect to their efficiencies in alternative uses, there will be no
rent,

3

But a jig-saw puzzle is an end in itself. It is not a useful
ingtrument, So long as we continue to look at the matter as a
jig-saw puzzle we shall find it extraordinarily hard to solve the
problems which await ua. To reduce those problems to manage-
able dimensions it is eonvenient to make use of the notion of
a supply curve of a factor to a particular industry. But it is
necessary to recognise that no difference can be made to the real
situation by the terms in which we choose to describe it. And
if the artificial instrument, the supply curve of a factor, turns
out to be so treacherous that we cannot use it to solve our
problems we shall always be able to fall back upon the jig-saw
puzzle and pass our time in fitting it together.

1 Tt is important to realise that this distinction between transfer sarnings
and rent in the indusiry has nothing to do with the distinction between those
expenses of production which correspond to the real costs of human effort and
aacrifice and thoss which mereiy represent exchanges within society, From the
point of view of gociety, land, by definition, is previded free, and the whole
rent iz a surplus and none of it is a real cost. From the point of view of a
particular industey, transfer payments are as much a part of supply prics as
any other element of cost, and from the point of view of an individval com-
petitive producer the whole of rent ia a coat of production. These distinctions
give the clue to the somewhat confused appearance of Marshall's treatment of
the subject. He is mainly concerned with questions of real cost, and from this
point of view the diatinction between rent in industry and transfer earnings
becomes irrelevant. Mr. Henderson’s attempt to preserve an appearance of
orthodoxy hy calling transfer payments a real coat only led to further confusion.

3 Heonomde Journal, March 1930, p. 99: “To me, at any rate, the economie
problem presented by the real world seems to be . . . & queation of sorting out
and fitting each into its appropriate niche a vast number of heterogeneous
individuals and activities . . . & jig-saw puzzle rather than & problera in hydre-
dynamics’,
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The attempt to draw up a supply curve of a factor involves
two steps. First, we must collect together different actual pro-
duective unite into whatever groups are convenient, calling each
group asingle factor. The productive units fall naturally intofour
categories—land, labour, capital, and enterprise.’ Tt would be
unwise to put two units belonging to different categories into the
same group. An acre of land, fifty-nine men, and two hundred
pounds’ worth of capital would not make a very convenient
factor. Each factor must consist of unita from only one of the
four categories and any particular unit must be placed when-
ever possible in the same factor as the other units which are
most like it.* Any two units which are perfect substitutes for each
other must be included in the same factor. In many cases the
factors will define themselves without trouble. We may find, for
instance, a large body of unskilled workers, between whose
capabilities there are only small differences, while there is a
clearly marked difference, on the one hand, between the quality
of the best of them and of the least capable worker outside
the group, and on the other hand, between the quality of the
worst of them and of the most capable worker outside the
group. Such gaps in nature make the demarcation of factors
quite simple. But there will be many doubtful cases, and we
must not be too meticulous in putting dissimilar men or dis-
similar acres into separate factors, If we take too strict a view of
the degree of similarity between units which will justify us in
grouping them together we shall have so many separate small
factors that any productive process would require an enormous
number of them, and most of our problems would become
intractable.

QOur groups must be large enough to reduce the number of
factors employed in any one process to reasonable proportions.
But we are bound to follow the rule that one factor consists of
productive units out of only one category. And since every
process must have some units out of each of the four categories,

! Bee p. 19. Thess four categories ere traditionally called factors, but the
division of all productive units into only four factors belongs properly to the
analysis of output aa a whole, and for the problems of a single industry a finer
division is necessary.

* In some cases an individual, for instance a small employer who provides
some labour as well as entreprensurship in his business, may helong to several
categories of factors. The services of such individuals must be divided up
and allocated to separate factors.
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land, labour, capital, and enterprise, the number of factors must
in any case be inconveniently great.! We must therefore always
enlarge the groups of units as generously as possible. When
there is no very marked gap in the chain of productive units
which can be substituted for each other, providing an obvious
line of demareation which it would be foolish to ignore, it will be
wige to make each {actor large and to include in it such 2 number
of units that each factor is employed in a number of different
industriea.

The second step in drawing up a supply curve of a factor is to
choose & unit in which to measure it, The problem of finding the
unit is discussed at some length in the Appendix. The general
outline of the provisional solution there suggested is as follows:
two portions of a certain factor—a number of men, if the factor
belongs to the category, labour, of acres if it belongs to the
eategory, land, and so forth—will be counted as consisting of an
equal number of efficiency units if they can be substituted
for one another without altering physical productivity. The
efficiency unit must be determined with reference to the industry
for which we are drawing the supply curve of the factor. The
same actual productive unit may occur in the supply curves of
different industries as different numbers of efficiency units. If,
by good fortune, we are able to compile a factor which consists
of units closely similar to each other in efficiency from the point
of view of the industry for which we are drawing the supply
curve, the natural unit (a man or an acre) for the factor will
coincide with the efficiency unit.

If the firms composing the industry form a perfectly com-
petitive market for the factors,? the price of sach efficiency unit
of a factor must be the same. If one unit of the factor is
chesper than others, relatively to its efficiency, it would be
advantageous to employ it, rather than a more expensive unit,
and its price would be bid up by rival employers to the same
level as the rest. Thus at any given scale of the industry the
efficiency earnings of each unit will be equal to the efficiency

! The analysis of Book VIL is made on the assumption that there are only
two, or only three, factors engaged in producing a commodity, and even with
asuch a small number of factors the analysis is sufficiently complicated.

3 The assumption that this iz 8o is retained throughout the first part of thia
book. The removal of it carries us into the field of monopsony which is discussed
in the second part.
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earningg of a unit which ia marginal at that scale of the industry.
The earnings of entrepreneurs are received, in the form of profit,
and not paid out by an employing agency, but as we shall see in
the next chapter the same principles can be applied to entre-
preneurs as to units of any other factor. The difference between
the earnings actually received by a certain unit of a factor and
its transfer priceis its rent from the point of view of the industry.

Now if the supply curve of a factor, drawn up on these
principles, is perfectly elastic to an industry we shall know that
none of the units contained in it are earning rent from the point
of view of that industry. And if the supply curve is rising we
shall know that there is a possibility that rent may be present.
But the essential nature of rent in the industry is only to be
understood by considering Mr., Shove’s jig-saw puzzle, and we
must always return to the jig-saw puzzle in order to explain it,

4

Our next task is to discover in what cireumstances the supply
curve of a factor to an industry may be rising. A factor which
is in imperfectly elastic supply to an industry may be called a
scarce factor from the point of view of that industry.

First consider a case in which the whole of one factor consiata
of units which are all closely similar to each other both in respect
to the industry in which they are employed and in respect to
their possible alternative uses. Then if there is a marked natural
gap between this factor and others it may happen that there
will be a certain small group of industries all of which are com-
peting for the use of this homogeneous factor. Now if any one of
these industries expands, the amount available for the others ig
reduced. If the expanding industry only employs & negligible
proportion of the factor, the reduction in the amount available
for the rest will not have an appreciable effect upon the price
of the factor, and its supply to the expanding industry will be
perfectly elastic. But if this industry absorbs a considerable
proportion of the factor, then its value to the others is raised
as this industry expands, and the transfer earnings of units
of it are increased. Its supply price to the industry is therefore
rising as the industry expands, but since all the productive units
composing the factor are similar from the point of view of the



oB. 8 A DIGRESSION ON RENT 111

relevant industries the transfer earnings of all units will be the
same, and will be equal to their prices, and none of them will earn
rent, Thua a rising supply curve of the factor to an industry is
not a sufficient condition, although it is a necessary condition,
for the existence of rent from the point of view of that industry.

Of course we can regard as a separate industry any group of
producers that we find it convenient to class together. If we are
interested in an industry which employs only part of a factor of
the type that we have just been discussing, the factor, as we
have seen, earns no rent from the point of view of that industry,
while from the point of view of a larger industry it may earn
rent. If, in a certain town, all the sites suitable for retail shops
could be classed together as one factor, clearly demarcated on
all stdes by a gap in the chain of productive units which can be
substituted for each other—so that no site not included in the
factor was at all suitable for a shop—but within which all sites
were not appreciably different from each other, then if we choze
to regard only the grocers’ shops as a single industry, the factor
earns no rent in the grocers’ shop industry, but if we regard all
retail shops as a single industry, the factor earns rent in that
indlustry, since sites which were not used for shops would be less
profitably employed in some other industry.

If there is no marked natural gap differentiating this factor
from all others it is likely that an expansion of any onse in-
dustry employing it will be met by a transference of productive
units from a large number of other industries, even if the
expanding industry is of considerable size, and the transfer
price of any given productive unit will then be independent of
the scale of the expanding industry, and the supply of the factor
to the industry will be perfectly elastic.

5

Next consider a factor which is homogeneous from the point
of view of the industry for which we are drawing its supply
curve, so that in that industry all natural units are of the same
efficiency, but which is heterogeneous from the point of view of
other uses. In this and the succeeding cases we shall assume that
the transfer cost of any given natural unit of the factor is inde-
pendent of the scale of the industry for which the supply curve
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in being drawn; that is to say, we shall assume that as the
industry expands it draws productive units from such a wide
range of other industries that its expansion has a negligible
effect upon the transfer earnings of the productive units that
it employs.

In this case, as the industry expands it attracts to itself
natural units of a factor which, from the point of view of
this industry, are like those already employed., But the units
which successively find themselves at the margin of trans-
ference will have successively greater transfer prices, for they
can be put to successively more profitable uses in other in-
dustries. The supply curve of the factor will therefore be rising,
and there will be rent in the industry. For instance, as the num-
ber of grocers’ shops in the town increases, the sites which they
occupy, though no better for grocers than those already em-
ployed, may be progressively more eligible in other uses, so
that their transfer costs are progressively higher. Sites whose
transfer costs are less than those of marginal sites will then
earn rent. In the case which we are now considering the natural
unit and the efficiency unit coincide, and it is this case which is
most congenial to the notion of a supply price of a factor to an
industry and which puts least strain upon our artificial device
for drawing up the supply curve of the factor.

Next consider the case of a factor which is heterogeneous
from the point of view of the industry for which the supply
curve is being drawn. If the other industries from which the
factors are transferred into this industry as it expands are
gimilar to it in their methods of production, the relative
efficiencies of different natural units will be the same in these
other industries as in the industry which is expanding. The
transfer earnings of the particular natural units of the factors
will then stand in the same ratio to each other as their efficiencies,
and the supply curve, in efficiency units, will be perfectly elastic.
For instance, the sites which the grocers call into service may
be progressively less efficient as the industry expands further
and further, but if the relative efdciencies of different sites are
the same in the industries from which they are drawn as in the
grocers’ shop industry, their transfer costs will also be progress-
ively less as the industry expands. It will employ worse sites,
but it can acquire them at correspondingly lower prices. The
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supply of the factor to the industry is perfectly elaatic, and the
unite composing the factor earn no rent. The heterogeneity of
the factor, from the point of view of the industry, is not s sui-
ficient condition that the supply curve of the factor should be
rising and that there should be rent in that industry.

If, however, the factor is homogeneous from the point of view
of other induatries although heterogeneous from the point of
view of this industry, the price of all the natural units will be
the same, but the supply curve measured in efficiency units will
be rising, and the factor will earn rent. For instance, the grocers
may pay the same price for sites as the number of their shops
inereases, but the profitability of the gites to grocers may be
progressively less.

Finally, consider the case in which the factor is heterogensous,
both from the point of view of the industry for which we are
drawing the supply curve and from the point of view of other in-
dustries, but in which there is a difference between the relative
efficiencies of natural units in the industry and their relative
efficiencies in the industries from which they are drawn. Then
there will be a rising supply curve of the factor and rent in the
industry.

L]

Our search for scarce factors has been rewarded by cases of
three types—all of which, of course, may be exemplified by the
same factor at once. First, the transfer costs of units of the factor
may rise as more of it is employed. Second, as the industry
expands it may be obliged to employ units of the factor succes-
sively less and less well adapted to ita particular needs, and yet
there may be no compensating difference in the transfer earnings
of the unite of the factor. Third, it may be able to call into
employment units of the factor which are at least as efficient
a8 those already employed from its own point of view, but which
are put to more profitable uses-elsewhere. As the demand for. the
factor increases, the industry will then be obliged to lure away
units which are successively better and better off where they
are; it must pay a progressively higher price as it comes to
compete with successively more profitable rival nses for the
factor, and there is no compensating difference in the efficiency
of the units which it employs.

I
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A further point remains to be considered; even if the re-
lative efficiencies of different unita of the factors are the same
in the industries from which they are drawn as in the expand-
ing industry, their cost, relatively to their efficiency, may rise,
for another reason, as more are employed. Certain people
may have a taste for the trade in question, and may he pre-
pared to work in it even though they might make a larger
income elsewhere, Thus their transfer cost to this industry
will be lower than it wounld otherwise have been, and when the
supply of such persons is exhausted transfer costs will rise, be-
cause to obtain a further increase in the supply of labour and
entrepreneurship it will be necessary to tempt into the trade
those to whom it offers no special attractions, or even those who
(apart from the greater income they are able to earn in it)
positively dislike the occupation. Such preferences may arise
either from s view of the “net advantages™ of the trade, its
healthiness, security, social prestige, and so forth, which will be
differently evaluated by each individual, or from a hereditary
connection with the trade, or from personal fancy. Moreover,
ignorance, or the difficulty of moving from one occupation to
another, or mere reluctance to do so, may prevent units of the
factors from reacting to differences in the earnings which they
can obtain in different industries,!

7

The influences which lead to the occurrence of rent in an
industry will apply with varying force to factors of pro-
duction belonging to the four main categories of factors. The
supply of entrepreneurship is certainly heterogeneous, but it
is on the whole likely that the gualities which make enter-
prise efficient in ome industry will be equally valuable in a

1 The foregoing treatment of scarce factors is mainly derived from Mr. Shove’s
contribution to the “S8ympesium on Increasing Returns and the Representative
Firm"” (Economic Journal, March 1930) and from his teaching in Cambridge,
and I am much indebied to him for allowing me to make use of ideaa which
he has not himself published in & fully developed form. His more realistic
account of the matter has been drastically simplified by the omission of the
complications which arise on the one hand from time and on the other from
the imperfection of the market in factors of production within the industry.
Moreover, Mr. Shove rejects the notion of a aupply curve of & factor to an
industry ({sc. cit. p. 100), which is retained in the present discussion; see Section 8
below,
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large number of others. In the same way the relative effici-
encies of different workers will often be the same in a large
number of cccupations. The definition of an industry would
have to be very wide before it would cover a region bounded
on all sides by a gap in the chain of alternative employ-
ment for the men concerned. But it is certainly possible that
there should be industries which require peculiar gifts, either
from enterprise or from labour, that are quite differently
evaluated in all other industries. For the factor land it is even
more likely that there are numerous uses which require some
special qualities in the soil, in the geographical situation, or in
a combination of the two, so that the relative values of different
pieces of land may be different in one quite small industry from
their relative values in all other industries. Only for the factor
capital must all uses be alike in the qualities which they require.
For money capital is perfectly homogeneous, and can be turned
into whatever form is required in each industry.?

In the importance which must be attached to differences due
to preference the order of the factors must be reversed. In the
case of land, where the effect of heterogeneity is strongest, the
effect of preference is weakest. Some land-owners may prefer to
receive & lower price from the National Trust than a higher
price from a building company, but in general we should expect
that a piece of land will {apart from f{rictions) always take
service in the industry in which its earnings are greatest. The
human factors, labour and entrepreneurship, will ocbviously be
more strongly subject to differences of preference than land.
And they will also be impeded from moving readily from one
industry to another by distrust of the unknown. Capital, which
is homogeneous from the point of view of efficiency, may
also be subject to differences due to preference or ignorance.
Each industry may have certain sources (notably its own profits)
from which capital may be readily drawn, and when these
supplies are exhausted it may have to attract capital, by the
prospect of a higher reward, from investors who have no parti-
cular preference for the industry in question or knowledge of its
possibilities.

It thus appears that factors belonging to any of the four cate-
gories may be scarce. Such questions cannot be answered by

1 Bee p. 19,
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@ priori methods, but our analysis has made it clear that there
is no presumption that rent from the point of view of a single
industry is any more confined to the factor land than is rent
from the point of view of society as a whole,

It has been the intention of this book to avoid wanton con-
troversy. But the recent controversy over “‘the laws of returns”!
is too important to be ignored, and it will be helpful to the reader
to understand the points of difference between the system set
out in this chapter and the systems of Mr. Shove on the one
hand and Mr. Sraffa on the other.

This system is founded upon Mr. Shove’s system, and the two
only differ in ao far as this system is drastically simplified by the
omission of any reference to time, and in so far as Mr. Shove
rejects the notion of a supply curve of a factor. The difference
between them is neither a difference of analysis nor a dispute as
to facts. It ia merely a difference of optimism. It is obvicus
that the actual nature of individual productive units (men
and acres), the actual earnings which will cause them to move
from one industry to another, and the actual rents that they
receive can be in no way affected by the manner in which we
choose to define a factor of production. And Mr. Shove’s jig-saw
puzzle is a convincing account of the real world, But Mr. Shove's
map is on too large a scale to serve our present purpose. By re-
ducing the scale of the map we may hope to catch a glimpse of
the outline of our continent, though we shall fail to see every bay
and every promontory on ity coasts, while Mr, Shove must be
for ever poring over his ordnance survey, sheet by sheet. The
device of drawing supply curves of factors is merely a reduction
in the scale of the map, which sacrifices its acouracy to its
usefulness., It does not involve any fundamental difference of
opinion with Mr. Shove.

The difference from Mr. Sraffa is of another kind. In Mr.
Srafia’s world it is the nsual rule that any particular unit of a
factor is like its neighbours, both in respect to its efficiency in

1 Seo Economic Journal, March 1930, p. 79, where a list of the relevant
articles is given. Of these the most important for our present purpose are Mr,
Srafta’s article of 1926 and Mr, Shove’s contribution to the “Symposium',
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the industry in which it is employed and to its efficiency in
neighbouring industries. Perfectly elastic supply of factors to
each industry is therefore the rule. But in this sea of homo-
geneous factors of preduction there float here and there lumps
of heterogeneity, such a8 coal-bearing land or soil particularly
guitable for root crops. Each of these lumps of factors is homo-
geneous within itself but unlike all other productive units. Mr.
Sraffa thus only recognises two out of all the possible types of
conditions of supply of factors which are included in Mr. Shove’s
jig-saw puzzle.

It was in connection with such lumps of factors that Mr, Srafia
posed his famous dilemma. Some of them are absorbed into a
gingle industry and ~ause no trouble. But some of them, as we
have seen, will be employed in several industries. Suppose that
there is a certain limited area of land suitable for roots. Turnips,
swedes, and mangold-wurzels all require it, and its efficiency for
other crops is very small. Now if, say, the turnip industry is
employing a very small proportion of this limited supply of land,
it can expand without causing a perceptible rise of its price.
But if it is employing a large proportion, then when it ex-
pands the price of the land rises. The output of the other root
industries is reduced, and the prices of swedes and mangold-
wurzels go up. Now it is very likely (though by no means neces-
sary) that commodities which are alike in requiring some highly
specialised factor will be alike in the vses to which they can be
put. This is certainly true of turnips and swedes. If the price of
swedes and mangold-wurzels go up, the demand curve for their
substitute, turnips, will be raised. The demand curve for turnips
therefore infringes the first canon of behaviour for & demand
curve, It is not independent of the supply curve of its own
commodity. This was Mr. Sraffa’s dilemma. If we are interested
in an industry which is sufficiently small to use only & small
proportion of the specialised lump of the factor, the factor will
not be scarce. And if the industry is sufficiently large for the
factor to be scarce our tools will break in our hands.

The damage to the demand curve caused by the second horn
of Mr. Sraffa’s dilemma is not perhaps as great as appears at
firgt sight. It does not apply to every case; and even when it
does apply it does no irremediable damage. Provided that
we know in what way the conditions of supply in other in-
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dustries are likely to alter as a result of a change in the output
of the industry we are considering, and provided further that
we know the shift in the demand curve brought about by the
change in the prices of other commodities, we can redraw the
demand curve for each scale of the industry. Thus the wound in
the demand curve caused by this blow from the horn of Mr,
Sraffa’s dilemma can be bound up if we have sufficient know-
ledge of the conditions of the problem.!

But however that may be, it is quite clear that the difference
between Mr. Shove and Mr. Sraffa arises out of the picture of the
world at which they are looking.? It seems undeniable that
Mr. Shove’s more complicated picture is a better likeness of the
real world than Mr. Sraffa’s simplified picture. But this is a
question which it is idle to debate by a priori methods. The
answer to it must come from a statistical examination of actual
factors of production. Mr. Sraffa, no doubt, is perfectly content
to await the verdict of the statisticians, For he was not concerned
to defend a particular view about the real world. His purpose
was quite a different one. He was concerned to show that
economists who make use of the competitive analysis of value
have a strong unconscious bias in favour of rising and falling
supply price, simply because, if supply price is always constant,
their analysis has nothing interesting to say. The monopoly
analysiz of value, inaugurated by Mr. Sraffa himself, has no axe

t Thet is to say, when an additional unknown is introduced intc & problem
the problem can be solved by introducing an additional equation and (for
geometrical presentation) an additional dimension.

* The world envisaged by Professor Pigou appears to be different from
either, His factors of production are always periectly homogenecus within
themselves, but are often scarce to particular industries. They may be fitted
jnto Mr. Srafia’s world if his picture is modified to allow for more frequent
lumps of factors, and if his dilemma is neglected. Some of Professor Pigou's
illustrations suggest the notion (at least to an unwary reader} of a very large
hemogeneous factor, say all land, and of an industry, say wheat-growing,
abaorbing so large a proportion of it that the price of land rises as wheat-
growing expands (ef. Economics of Welfare, p. 805). But such a notion is
erroneous. The expansion of any one industry {unless we are concerned with
an increage of output as a whole, which is not the province of the analysis of
value) musat come sbout by a change of relative demands. If mors wheat, and
lesa of other commodities, is demanded, the output of other commoditica
contracta. Land fa released from their industries which becomes availabls for
wheat, and since this land is like all the rest there is no guarantee that the
price of wheat will rise. But there is no reason to attribute to Professor Pigou
the mistake of his unwary reader. And his conclusions are not dependent on
the particular image of the world at which he happened to be looking when
he arrived at them.
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to grind in the matter. If the statisticians assure Mr, Sraffa that
he is right, and that almost every industry works under con-
ditions of constant costs, the task of the monopoly analysis will
be much simplified. But it will lose none of its validity, and will
gain considerably in charm,



CHAPTER 9

THE SUPPLY CURVE UNDER PERFECT COMPETITION

1

WE must now introduce into our analysis the effects upon the
costs of a firm of an increase in the scale of the industry. In
order to draw up & supply curve it is always necessary to make
some gssumption abount the movement of the individual demand
curves of the firms, and on every possible sssumption there is
a different supply curve.! The simuplest assumption that can be
made about the individual demand curves is that they are
horizontal and that they always move upward and downward
without changing their slope. In short, the simplest assumption
to make is that competition is perfect. To isolate the effects of
a change in the acale of the industry upon costs it is therefors
convenient to discuss the case of a perfectly competitive in-
dustry. Under perfect competition, as we saw in Chapter 7, the
firms must be of optimum size when profits are normal.

We will first consider the case in which there are no economies
of large-scale industry, and in which all factors, including entre-
preneurship, are in perfectly elastic supply to the industry. The
effect of an increase in demand for a commodity produced under
perfect competition is then easily seen. The firms will all be
alike. When the demand increases, the price will be temporarily
raised, and each firm will increase output to the point at which
its marginal cost is equal to the new price. Price will now be
greater than average cost, a surplus profit will be made, new
firms will come into the induatry, and the price will consequently
fall. Tt follows from the assumption that all factors are in
perfectly elastic supply that the new firms will be like the old,
and the new average cost for a larger output will be the same as

1 Bee p. 88,
120
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the old average cost for a smaller output. In equilibrium con-
ditions with normal profits, price will be equal to average cost
for the industry, and to both average and marginal costs for
sach separate firm, For each individual seller marginal revenue
will be equal to marginal cost, and both will be equal to price.
Since average cost does not alter as the output of the industry
expands, supply price will be constant.?

2

But, as we saw in the last chapter, it is possible that factors of
produection may be acarce from the point of view of a particular
industry. An expansion in the size of the industry will then lead
to a rise in the price of the scarce factors.

In thess conditions what determines supply price? For
gimplicity of exposition we will suppose that there is only one
gearce factor, but the argument applies equally when there are
several. Rent from the point of view of the industry is, as we
have geen, the difference between the transfer earnings of intra-
marginal efficiency units of the factors and the earnings of units
which are on the margin of transference. Given the supply
curves of the factors, the amount of rent is determined by the
position of the margin. Rent is therefore not a causal element in
the situation, and to find the supply price of the commodity we
must study what is the cost of production in a situation where
no element of rent is present. That is to say, we must study cost
at the margin in order to discover both the supply price of the
commodity and the amount of rent in the industry.

Consider a firm which employs only marginal units of the
factors, that is, units which would cease to be employed in the
industry if their earnings were slightly reduced. For instance,
if the scarce factor is land, we must consider a firm working on
a site which is on the margin of transference from the point of
view of the industry. In the costs of such a firm there will be no
element of rent, and its cost per unit of output will be the cost
at the margin of the industry. Now the cost of such a firm must
be equal to the price of the commodity. For if price were greater
than this cost it would be profitable to employ more expensive

! This is an example of the special cese, discussed in Chapter 7, in which
the increase in the number of firms is proportional to the increase in output,
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units of the factors, and the units employed by this firm would
not be marginal vnits. And if price were lower than this cost
the transfer earnings of the factors would not be covered by
price, and these units of the factors would lie outside the
margin.

We must also consider the tntensive marginel cosl. Infensive
marginal cost, when any given cutput is being produced by the
industry, is the cost of making a unit increase?! in the output
produced with the aid of any given portion of the scarce factor
by increasing the amount of the other factors. For instance, if
the scarce factor is land, we must consider the cost of increas-
ing the output produced on any given site. In this cost also
there is no element of rent. And this cost also must be equal to
the price of the commodity. For if the price were greater than
this cost it would be profitable to increase the output produced
with the aid of the given portion of the scarce factor, until the
intensive marginal cost rose to equal the price; and if price
were less than this cost it would be profitable to lower the
intensity of cultivation of the scarce factor by employing less of
the other factors with the given portion of the scarce factor,
until the intensive marginal cost fell to equal the price.

Thus both cost at the margin and intensive marginal cost
must be equal to price, and consequently both must be equal to
the supply price of the commodity. As the demand for the
commodity increasses, more of all the factors are called into
employment in the industry. When more of any scarce factor is
called into use the price of a marginal unit is raised, and the price
(including rent) of all units of the factor must remain equal to the
price of a marginal unit. It is therefore profitable to increase the
employment of those factors whose price does not rise (whose
supply to the industry is perfectly elastic) relatively to the
factor whose price rises. That is to say, the scarce factor is used
more intensively as output increases, to an extent determined
by the technical possibilities of substituting factors for each
other, and the intensive marginal cost is raised. Cost at the
margin and intensive marginal cost are thus both raised and
both remain equal to the price of the commodity, Supply price

1 The increment of cost due to a *unit increase™ of output must be envisaged
aa the increment of cost due to a small increment of cutput, divided by the in.
crement of output. The phrase will be used in the following pages in this sense.
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is determined at these two margins, and these two costs are
always equal,

The elasticity of supply of the commodityis therefore governed
by two causes. It will depend upon the elasticity of supply of the
searce factor (the rate at which the cost of a marginal unit of it
rises as more is employed) and upon the elasticity of subatitu-
tion,! which measures the technical possibility of substituting
factors for each other, that is, the possibility of economising in
the use of the scarce factor as its cost rises.?

3

What is the relationship of cost at the margin and intensive
marginal cost to the costs of the individual firm? First consider
2 cage in which the supply of entrepreneurs to the industry is
perfectly elastic, and some other factor, say land, is scarce. Then
each firm will be of the size at which its average cost is a
minimum, for the rent of the scarce factor, land, must of course
be included in the cost of the firm, and the marginal and
average cost of the firm will both be equal to the price. As
the industry expands and the cost of land alters, the optimum
size of the firms (at which average cost is a minimum) may be
changed, but, in equilibrium, the firms must always be of
optimum size, As the cost of land rises, more of the other factors,
as we saw, will be employed with each unit of land. Each firm
therefore will employ less land as the cost of land rises.

Next consider the case where entrepreneurship is the scarce
factor and all other factors are in perfectly elastic supply, Then
cost at the margin is the cost of a firm confrolled by an entre-
preneur on the margin of transference, and it will be equal to

i Defined on p. 256 below.

1 Lot E be the elasticity of supply of the commodity, E; the elasticity of
supply of the acarce factor, » the elasticity of substitution, and k the ratio

of the cost of the scarce factor to total eost.
When all other factors are in perfectly elastic supply,

__{1-km-F
B=- g
or (- )= U Hd (- E)

{ - E} is the numerical vaiue of the elasticity of supply of the commeodity and
{ - E,) i» the numerical value of the elasticity of supply of the scarce factor.
1 ain indebted to Mr, Kahn for thia result,
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both the marginal and the average cost of such a firm. The
minimum unit of the scarce factor is now a single entrepreneur.
Therefore to find intensive marginal cost we must consider the
cost of increasing the output produced by any given entre-
preneur and intensive marginal cost will be the marginal cost
of an intra-marginal firm. Thus when entrepreneurship is the
scarce factor the proposition that price is equal to cost at the
margin is equivalent to the proposition that price is equal to
marginal and average cost of & marginal firm. And the proposi-
tion that intensive marginal cost is equal to price is merely
another form of the familiar proposition that the marginal cost
of each firm is equal to the price.

For all firma marginal cost must be equal to price, but only
for marginal firms will average cost be equal to the price. For
any intra-marginal firm the difference between its total receipts
and its total cost, including the transfer earnings of the entre-
preneur, ig the rent of the entrepreneur. Thus the rent of the
entrepreneur, in each firm, will be the difference between
marginal and average cost to the firm, multiplied by output. If
we exclude this rent from the costs of the firm, and only include
the transfer earnings of each entrepreneur in the costs of his
firm, we are obliged to say that only marginal firms are of
optimum size, since it is only for them that average cost, so
defined, will be at a minimum. All intra-marginal firms, on this
definition, are of more than optimum size. But to employ this
definition would be misleading, for two reasons. First, it intro-
duces an arbitrary distinction between the rent of entrepreneurs
and of other factors. This distinction is clearly a natural one to
make when we are locking at the matter from the point of view
of a firm, but when we are studying the supply curve we are
looking at the matter from the point of view of the whole
industry, and for the industry entrepreneurship is a factor of
production on exactly the same footing as the rest.

Secondly, the statement that intra-marginal firms are of more
than optimum size carries the suggestion that it is in some way
undesitable for them to be so large, and that they ought to be
smaller. But of course this suggestion is quite false. The fact
that when entrepreneurship is a scarce factor intra-marginal
firms are larger than what, on this definition, wonld be called
their optimum size merely shows that the differential advan-
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tages of entrepreneurs whose efficiency cost is relatively low are
being fully exploited, so that the marginal cost of their output is
not less than the marginal cost of the outputs of more expensive
entrepreneurs. And this is obviously in no sense undesirable.
The fact that, as the output of the industry expands, the outpus
of an intra-marginal firm increases merely shows that its relative
efficiency increases as the margin is extended and entrepreneurs
whose efficiency is less (relatively to their transfer costs) are
called into the industry. The increase in the size of an intra-
marginal firm is a reflection of the fact that the scarce factor,
entrepreneurship, is being used more intensively as its cost rises,
And there is clearly no sense in which it is undesirable that this
should occur.

It therefore appeara better to include in the costs of intra-
marginal firms the rent of the entrepreneur, as well as the rents
of the other factors. The average cost of every firm, including
rent, will then be at a minimum in equilibrium, and every firm,
in this sense, will be of optimum size.

This can be illustrated as follows:
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Fig. 41 shows an intra-marginal firm, and Fig. 42 8 marginal
firm.

In each case 4 is the average cost of the output of the firm
excluding the entrepreneur’s rent, and M is the marginal
cost of the firm.

DQ is the price of the commodity.

A’ is the average cost of the firm including the entre-
preneur’s rent, and ADCB is the total rent of the eptre-

preneur,
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Since the inclusion of rent adds to total costs a lump sum
which is independent of the firm'’s ontput (given the price
of the commodity), the marginal cost curve cuts 4’, as well
as A, at its minimum point.

The price of the commodity is equal both to marginal cost, and
to average cost ineluding rent.

Finally, we must consider the case in which there are several
scarce factors. Rent over and above transference earnings will
be earned by intra-marginal units of all the various scarce
factors. The cost at the margin of the commodity will be equal
to the cost of a firm using only marginal unite of all factors. It
is not, of course, necessary to suppose that any actual part of
the product is produced at the margin from the point of view
of all of the factors. An intra-marginal entrepreneur may work
on marginal land. But this would make no difference to the
result. If we wish to distinguish the part of the total rent going
to each factor, we mustdiscover, firstly, what surplus would arise
if each piece of land were managed by a marginal entrepreneur;
the whole of this surplus would then be rent of land (if there is
no third scarce factor). Secondly, we must discover what surplus
would arise if each entrepreneur were working on marginal land;
the whole of this surplus would then be rent of entrepreneurship.
And so forth. Thess distributional problems are not to our
present purpose, which is simply to construct the supply curve
which is the net result of all the payments made to the various
factors.

Intensive marginal cost, from the point of view of each factor,
is the cost of making a unit increase in the output produced
with the aid of any given portion of that factor by increasing
the amounts of the other factors. It is cbvious that intensive
marginal cost, for each factor, must be equal to price. This is, of
course, equally true when the factor is in perfectly elastic supply
and when it is not,

In every case the supply price of the commodity is equal to
cost at the margin and to intensive marginal cost. Rent makes
up the difference between the price and the cost of producing
a unit of the commodity with the aid of intra-marginal units
of the factors, and supply price is equal to average cost includ-
ing rent.
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4

We have so far made no reference to the influence upon the
supply curve of what Mr. Shove has taught us to call “economies
of large-scale industry”.® When an industry expands in size
there are various ways in which its costs may be reduced. The
firms composing it may be buying some element of their equip-
ment from a subsidiary industry which is producing under
conditions of falling supply price, so that as the main industry in-
creases its use of this equipment the price of it falls. Or it may be
that aa the industry expands its organisation is altered, the firms
specialising upon a narrower range of productive processes; or
it may be that some factor of production (for instance skilled
labour) becomes better adapted to the requirements of this
particular industry when a large amount of it is employed.?
When the assumption of perfect competition is followed to its
logical conclusion the scope for possible economies is found to
be very narrow,® but they may be conceived to oceur, and to
complete our analysis of the supply curve they must be intro-
duced into it. This can be done without making any funda-
mental alteration in it. The effect of economies of large-scale
industry will be to reduce the average costs of the firms, and
may alter the optimum size of the firms. At any given scale of
the industry the firms will be of optimum size (in equilibrium)
and the price will be equal to the marginal cost and the minimum
average cost of the firms, but the costs of the firms may vary
with the scale of the industry. Thus the existence of scarce
factors tends to raise the average cost of a firm of optimum size
as the industry expands, and economies of large-scale industry
tend to lower the average cost of a firm of optimum size. On
balance the average cost of a firm of optimum size may either
rise or fall as the industry expands. The propositions that price
must be equal to cost at the margin, and to intensive marginal

1 “Bymposium”, Beenomic Journal, March 1930, p. 104,

1 Bee Appendix, p. 341. Itia alao posstble that in certain eases roms factor
deteriorates as more iz employed (see Appendix, p. 347). Such * diseconomiea
of large-scale industry™, due to a fall in the efficiency of a given portion of a
factor when more of the factor is employed, not to a rise in ita price, are left
out of account in the present treatment of the supply curve, and in the
succeeding argument, merely for the sake of simplicity, and the analyais can
easily be adapted to deal with themn.

* Bea Appendix, p. 340.
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coat from the point of view of each factor, are unaffected by
the existence of econormies of large scale.

5

The chain of causation may be summarised in this way: In
equilibrium price iz equal to marginal and average cost to the
firms. When the demand for the commedity increasea its price
rises; thersfore marginal revenue to the firms rises, and their
output expands until their marginal costs are once more equal
to the price. But profits are then abnormal, new firms enter the
industry, and a further increase of output occurs. Price falls
again and equilibrium will be established when price is once
more equal to average ag well as to marginal coat for the firms,
But the expansion of the industry may have altered the costs of
the firms. The additional employment of the factors of produe-
tion, including the additional entrepreneurship represented by
the new firms, will have raised the price, per efficiency unit,! of
any factor which is notin perfectly elastic supply to the industry;
and the economies of large scale may have lowered the cost or
increased the efficiency of particular items in the productive
equipment of the firms, or may have led to the reorganisation of
the industry in firms whose costs (abstracting from the change
in price of the scarce factors) are lower than before. The net
effect of these two contrary influences may establish an equili-
brium position in which the average cost of a firm of optimum
gize is either higher or lower than before, and supply price may
be either rising or falling.

It is therefore false to suggest, as some writers appear to do,
that there is & mysterious difference between the mechanism by
which supply price is determined when it is rising and when it is
falling.? The essential distinctions are not between rising and
falling supply price, but between perfect competition and im-
perfect competition, and between an analysis in which time
factors are admitted and an analysis in which they are ignored.

! In the terminology of the Appendix this is not the efficieney unit but the
“gorrected natural unit”. See p. 332,

¥ Marshell's exposition is complicated by a not precissly formulated con.
seiousness of the importance of market imperfection and by an overt recogni-
tion of the importance of time. S8ee Principles, p. B0S: “The torm *margin of
production’ has no significance for long periods in relation to commodities the
cost of production of which diminizhes with a gradual increase in the output”.
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The matter has now been carried one step further. Following
out the implications of the proposition that every firm must, in
the nature of the case, act as a monopolist, it has been shown
that the problem of the determination of supply price in a
perfect market is merely & special case of the general problem
of the determination of price under competitive conditions, The
distinction between perfect and imperfect competition is thus
seen o be only a difference of degree. The problems connected
with the influence of time remain to be solved, but no attempt
is here made to solve them,

8

By combining the analysis, given in Chapter 7, of the effect
of a change in the total demand for the commodity upon
the demand curve for the individual firm, with the analysis of
the effect of a change in the scale of the industry upon the cost
curve of the individual firm, given in this chapter for the special
case of perfect competition, it is possible to analyse supply
curves of every type, at the level of abstraction maintained in
this book. But a word must be said about the interactions of the
two types of change.

When the market is imperfect the process of disintegration of
firms (which, as we saw, may lead to economies of large-scale
industry even under perfect competition) is very much retarded,
and a degree of specialisation that would be profitable under per-
fect competition is not profitable when competition is imperfect.?
There is here, therefore, a reservoir of potential economies of
large-scale industry; an increase in the total demand for the
commodity, leading to changes in the individual demand curves,
may have the effect of releasing these potential economies by
making a degree of specialisation profitable which was not
profitable before. In short, an increase in the total demand for
the commodity, when the market is imperfect, is far more likely
to lower the average cost curves of the firms than when the
market is perfect.

! Bee Appendix, p. 338.



BOOK 1V

THE COMPARISON OF MONOPOLY AND
COMPETITIVE OUTPUT



CHAPTER 10

A DIGRESSION ON THE FOUR COST CURVES

1

TaE next task to which our technique iray be applied is to make
the comparison between competitive and monopoly output: that
is tosay, to contrast theoutput of anindustry when it is composed
of a number of independent producers, with the output of the
same industry in the same conditions of demand when it is
controlled by a single suthority. We have already discussed the
competitive supply curve, and we know that competitive output
is the output at which demand price is equal to supply price.
But the cost curve which governs monopoly output may ob-
viously be something different from the supply curve which
governs competitive output, and we cannot embark upon the
comparison between monopoly and competitive output until we
have examined this question more closely. The present chapter
therefore is devoted to a digression on cost curvea.!

2

‘Woe have seen that the supply curve of & commodity produced
under perfect competition is the curve of average costs including
rent. This proposition is no more than a tautology, since it
follows from the definition of rent to the industry. Aggregate

i The treatment of the four cost curves here set out owes much to Mr.
Shove, but he must not be held responszible for this axpamnon of them, whioh
differs considerably from hia own. Mr. 8hove’s article on “Varying Coate and
Marginal Net Producte” in the Economic Journal, June 1928, containe his flret
eystematic treatment of the cost curvea,

* The four cost curves are only used in this book for the comparisons which
Jollow in the next three chaplers, and the succeeding chaplers do not require
them. The reader who prefers to omit this digression, and the whole of Book IV,
Mlharefmnatloaeverynwch Bwﬂwaymmoffwrw#cumauabom
ful in t1ors with problems which are not discussed in thia book.

133
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cost including rent is simply the total receipts of the industry, in
equilibrium, and average cost including rent is necessarily equal
to price. But this average cost curve is not the only curve which
can be derived from the aggregate cost of the industry. There
are four cost curves which can usefully be distinguished.

From aggregate cost including rent we can derive marginal
coat including rent, that is, the increase in the total costa of the
industry when output is increased by one unit.* The curve of
marginal cost including rent may be called «, and the curve of
average cost including rent 4. This curve, 8, must coincide with
the supply curve of the commodity, since supply price is equal
to average cost including rent.

From aggregate cost excluding rent marginal and average
cost excluding rent can be derived. Marginal cost excluding rent
is the increase in the costs of the industry other than rent when
output increases by one unit. Average cost excluding rent is the
agpregate cost other than rent, divided by the output. The curve
of marginal cost excluding rent may be called , and the curve
of average cost excluding rent 3.

Then the o curve is marginal to the 8 curve and the v curve is
mearginal to the § curve, each pair obeying the various laws
governing the behaviour of marginal and average curves dis-
cussed in Chapter 2.

The relationships between these four curves will be different
according as the transfer price of any given unit of any factor is
oris not independent of the amount of thatfactor employed in the
industry. We will first consider the cage whers it is independent.

If we further assums that there are no economies of large-
scale industry, so that not only the transfer cost, but also the
efficiency, of each unit of a factoris independent of the amount of
the factor employed, then marginal cost excluding rent is equal
to the cost of the additional units of the factors required to make
& unit increase of output. For the addition to the amount; of each
factor employed consists of marginal units, and the additional
coat incurred includes no element of rent. But this additional
cost is the same thing as cost at the margin and is equal to the
supply price of the commodity. Thus the y curve, showing
marginal cost excluding rent, coincides (upon the two assump-
tions which we have made) with the supply curve of the com-

1 Bee p. 122, note.
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modity. And as we have seen, the 8 curve, showing average cost
including rent, coincides with the supply curve. On our two
assumptions, therefore, y and 8 coincide. 8 and « are then
marginal to § (average cost excluding rent) and « (marginal cost
including rent) is marginal to 8 and «.

A numerical example may help to make these relations clear.!

(), Tota ot Averses Cont Margiagl Cost
Unita of Qutput. excluding Rent. excl ?2%?%111‘.&“' ]ggi?il:r“jedh}?o %e?gt)
& v (=8)
9 900 160 —
10 1020 102 120
11 1144 104 124
12 1272 106 128

The « curve, which is marginal to §, is derived by considering
the increment of cost dus to a unit increase of output. For
instance, when output increases from 9 to 10 units total cost
(excluding rent) rises from 900 to 1020. The marginal cost
(excluding rent) of 10 units is therefore 120. On the assumptions
that we are now making, the ¢ curve coincides with the supply
curve of the commodity. Column 4 therefore gives the list of
supply prices of the various outputs. Thus if 10 units are to be
produced the price must be 120, if 11 units are to be produced
the price must be 124 and so forth. We may therefore proceed
with the example, agsuming each amount of output to be sold
at its appropriate price.

6. 3 .
Totgl]}cm Avsrg.gea Cost: Marglgt)ll Cost
. jhctuding Rent. | lacluding Rent. {ncluding Rent.
(4)rx{1). (5= (1) ={4}. Derived from (§).
Bg{=7) a
10 1200 120 _—
11 1384 124 164
12 15636 128 172

aismarginalto 8, and the divergence between them represents
the increase in the cost of producing the former cutput which is
caused by aunit increase of output; that is, it shows the difference
between the cost of # units when n are being produced and the

3 Omee more the example is absurd but useful; see p. 24, note.
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cost of » units when (n +1) are being produced.! Thus when
11 units are being produced the difference between a and 2 is 40,
becanse, when output increases from 10 units to 11, average cost
is raised by 4, and the total cost of 10 units is therefore increased
by 40. a is marginal cost including rent, and «~ is marginal cost
excluding rent: the increment of rent due to & unit increase of
output is therefore shown by a minus 4. But 4 here coincidea
with 2. a minus 3 therefore shows the increment of rent. In other
words, on the two assumptions which entail that  and 8 co-
incide, the increase in the cost of producing a given output
when output expands by one unit is equal to the increment of
rent. Thus when 10 units are produced and sold at the appropri-
ate price (120), total receipts are 1200 (column 5} and total costs
excluding rent are 1020 (column 2), The rent is then 180.
Similarly, when output is 11 units the rent is 220. The increase
in rent brought about by increasing output from 10 to 11 units
is therefore 40, and this is the difference between a and 8 when
11 units are being produced.

The difference between 8 and 3 is the average rent per unit of
output. Thus when there is an output of 10 units the total rent
is 180 and the difference between 2 and § is 18, The total rent
can thus be regarded either as total receipts minus total costs
other than rent, or, since 8 and 4 coincide, as marginal minus
average cost (both excluding rent) mulitiplied by output.?

1 If A ia the average coat, M the marginal cost, and O the output,

2(AD)
M="3c"

dA
=A + OE.
AN H - A. = OZ—A,
which ja the increase in the cost of the old cutput, O, when output is incressed
by one unit.
This relation is to be foumd, in & somewhat obscure form, in the Economics of
Welfare, p. 803.

By
4
’
A oy
s ' In Fig. 424 DQ is the supply price of the output 0Q.
Bl—~ £ The rent ean be shown either, as Marshall representa
o it, by the triangular area ADC, or by the rectangls
C ADEB. DE(g - 8)=rent per unit of output,
0
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The marginal increment of rent obviously does not enter into
the supply price of the commodity. Output will always bs in-
creased if price is greater than marginal cost to the individual
producer, and this will be equal to cost at the margin for the whole
industry. But every increase in output will raise the rent paid
by all producers. Each individually will only be influenced by
the rise in the rent of intra-marginal units of the scarce factors
employved by himself, that is, by his share in the increment of
rent. But since (on the assumption that competition is perfect)
the proportion of the total output for which any one producer
is responsible must be small, the share of any one producer in
the increment of rent is negligible. The increment of rent to the
whole industry will have no influence on the individual producer
and will therefore not enter into supply price. It is marginal cost
excluding rent which is equal to supply price, and marginal cost
to the industry including rent is greater than supply price.

3

We have so far proceeded upon the assumption that there are
no economies of large-scale industry. We must now remove this
assumption, retaining the assumption that the transfer costs of
units of the factors are independent of the amounts of the factors
employed in the industry.

It is argued in the Appendix on Increasing and Diminishing
Returns that the economies which arige from the increase in the
scale of an industry can all be treated in the same terms as apply
to the simple type of external economies which arise when some
item in the productive equipment, for instance a machine,
becomes cheaper (without altering in nature) when more of it ia
employed. We will therefore only deal, in the present context,
with economies of large-scale industry which are of this simple
type. We will at first assume that there are no scarce factors.
And we will suppose that decreasing costs arise from, say, buying
machinery more cheaply when the industry expands, and so
offers a larger market to machine makers, who, in turn, are
producing under conditions of falling supply price.

The supply price of the commodity will be equal to the average
cost of the industry, and to the average and marginal coste of
each firm, and it will fall as the output of the industry expands.
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On the assumption that there is no scarce factor and therefore
no payment of rent, the 8 curve will coinecide with the § curve,
both showing average cost, and the « curve will coincide with
the-a curve, both showing marginal cost.

Since & (or B) is falling, ~ (or a), which is marginal to it, must
lie below it.

The divergence between y and & measures the difference be-
tween the cost of producing n units when n are being produced
and the cost of n units when {n + 1) are being produced. That is
to say, it is the change in average cost, induced by a unit increase
in output, multiplied by the former output. This difference may
be deseribed as the induced economies due to the unit increase in
output. Thus if an increase in the output of the industry from
100 to 161 leads to economies which reduce average cost by 1,
the induced economies due to the 101st unit of output are equal
to 100,

Next we must consider the case where there are both econo-
mies of large-scale industry and scarce factors of production,
Asg output increases, the cost of & marginal unit of a scarce factor
increases, and consequently the cost including rent of all units
of the factor increases, but, at the same time, each addition to
output enlarges the seale of the industry, and reduces some
other element in cost. To illustrate this case we may construct
an imaginary example. Suppose, for instance, that land for
growing hay is a scarce factor, but that every ton of hay added
to the output of the hay-growing industry lowers the price of
mowers by 0-1 of a shilling.! If 1000 new mowers are bought
every year by the whole group of producers, then every addi-
tional ton of hay produced will reduce the aggregate expenditure
on machinery by 100 shillings. That is to say, there are induced
economies at the rate of 100 shillings, or £5, per ton. Suppose
that the cost of producing a ton of hay on marginal land is £7.
Then £7 will be the equilibrinm supply price of & ton of hay, and
its average cost, including rent, to all producers will be £7. But
its marginal cost, excluding rent, to the industry as a whole
is £7 minus the reduction in the cost of machinery brought
about by adding a ton of hay to the total output. Thus its
marginal cost, excluding rent, to the industry is £2. This
artificial example illustrates the fact that when economies are
¥ An absurdly high rate of induced economies is given for the sake of clarity
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present it is no longer true that marginal cost to the industry,
excluding rent, is equal to the cost of the additional factors
employed when output increases. The coat of the additional
factors employed, or cost at the margin, must necessarily be
equal to supply price, but marginal cost to the induatry, ex-
cluding rent, is now less than the supply price by the amount
of the induced economies. The individual producer will only in-
crease his output if price is greater than marginal cost to him,
and marginal cost to the individual producer is equal to cost
at the margin for the whole industry. But every increase in the
output of one producer will have the effect of inducing economies
which benefit all the other producers. The action of the individual
will be influenced by his own share in these induced economies, but
since we are discussing a perfectly competitive industry we must
assume that the proportion of the total output controlled by
any one producer is very small. His share in the induced econo-
mies will therefore be negligible, and they will not influence his
eonduct. It is the marginal cost to the individual which must be
equal to supply price, and marginal cost to the industry, exclud-
ing rent, will be less than supply price when there are economies.
B still coincides with the supply curve but v now lies below 3.
a ia marginal to 2 and v is marginal to 3. The two paira of curves
are not connected by any marginal and average relationship, but
if there are no scarce factors, ¢ coincides with 4 and 8 with 8.
The divergence between y and 8 measures the induced economies,
and the divergence hbetween y and « measures the increment of
rent, due to s unit increase of output.

4

The system of four cost curves may now be tabulated:

(1) a is marginal cost including rent;
B is average cost including rent, and coincides with the
supply curve of the commodity;
«y iz marginal cost excluding rent;
8 is average cost exeluding rent.

On the assumption that the transfer cost of any unit of a
factor is independent of the amount of the factor employed, the
relationships of these curves can be summarised as follows:



140 ECONOMICS OF IMPERFECT COMPETITION »sx.rv

(2) When there ure no economies of large-scale industry:
«y coincides with 8;
a is marginal to v and 8;
v and £ are marginal to 5.

{3) When there are no scarce factors:
a coincides with «;
A coincides with §;
o and v are marginal to A2 and 3.
(4) When there are no scarce factors and no economies:
4 coincides with 8;
a coincides with «;
A coincides with 3;
.. all four curves coincide.

(6) When there are both searce factors and economies:
All four curves are separate.
a is marginal to 8;
«v is marginal to §.

{6) a -y =marginal increment of rent;
B — 8 =average rent per unit of output;
B -~ =induced economies.

('7) When there are no economies but there iz a scarce factor,
supply price must be rising. 8 ( =) must be rising, and z must
lie above 8. & lies below 8, and is also rising,

When there are economies but no scarce factor the supply
price must be falling. 8 ( =8) must be falling, and a (=) lies
below 8.

When there are neither economies nor scarce factors the
supply price is constant and all four curves coincide and are
horizontal.

(8) When there are both economies and scarce factors the
supply price may be either rising, falling, or constant.

‘When the increment of rent (a —«) is greater than the induced
economies (3 —r), supply price will be rising, 8 will be rising, and
a will lis above 8.

Conversely, when (a —+) is less than (8 -+), 8 will be falling,
and g will lie below 83,

If the increment of rent (a —vy} is exactly equal to the induced
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economies (8 —+), supply price will be constant, and z and g8 will
coincide in a horizontal straight line.!

Whether supply price is rising, falling, or constant, ~ will lie
below 8 to an extent determined by the induced economies.

5

We have so far sssumed that the transfer cost of any unit of
a factor is independent of the amount of the factor employed. It
remains to study the relationships between the four cost curves
when this assumption is removed. If the factors are homo-
geneous, 8o that the transfer cost of all units is the same, there
will be no rent. But the cost of the factor rises as more is em-
ployed, because its earnings in other industries increase as more
of it is absorbed into the expanding industry, Since there is no
rent 8 and § coincide, and « and 4 coincide, whether there are
economies of large scale or not. 8 may be rising or falling, accord-
ing as the rise in the cost of the scarce factors outweighs or is
outweighed by economies of large scale. The divergence between
o =+) and 8( =38) will measure the difference between the cost
of n unite when » units are produced and the cost of n units
when {n +1) are produced. When there are no economies this
difference will be equal to the increased cost of the scarce factors
already employed as a result of an increase in the amount
employed sufficient to add a unit to output. And when there
are no scarce factors it will be equal (as we found above) to
the induced economies. But when there are both sconomies
and scarce factors it will not measure either of these quantities
separately.?

When the scarce factors are not homogeneons, so that there

! The difference between the type of constant supply price in which all four
curves coincide, because there are no economies and no scarce factors, snd the
typeo of conatant supply price in which only g and « coincide, beeause the rise in
cost due to the scarce factors is just offset by the economies of large scale,
corresponda to the difference between constant cost according to Mr. Sraffe
and constant cost according to Marshall. See Braffa, Economie Journal,
December 1926, p. 541, note.

! Wo are here atudying the type of increasing cost conteraplated by Professzor
Pigou, and these few hints may be of service in interpreting Appendix IIT. of
the Economics of Welfare to a non.-mathermatical reader. The conclusions of the
Appendix are of course independent of the relations between the four eurves,
but Professor Pigou himself appears to visuslize a world in which o and y always
coincide,
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is rent, their cost will rise, as more is employed, both because the
officiency of a marginal unit, relatively to its price, is reduced as
more of the factor is employed, and because the transfer cost of
intra-marginal units is raised. 8 must still show cost at the
margin, but it will now no longer be true that v (marginal cost
excluding rent) coincides with 8 when there are no economies of
large scale. When there are no economies 3 will be rising and «
will lie between 3 and a; 4 — 8 will show the change of costs, other
than rent, incurred in producing n units when an (» +1)th unit
is added to output. That is to say, it will measure the change
in the transfer costs of the factors already employed when the
amount employed increases sufficiently to add one unit to out-
put. When there are also economies of large scale, v may lie
above or below 8, and will coincide with it if the change in the
transfer costs of the factors already employed is exactly offset
by the induced economies.



CHAPTER 11

COMPARISONS OF MONOPOLY AND COMPETITIVE QUTPUT

1

Wz have returned from this digression equipped with four cost
curves;

a marginal cost including rent;

B average cost including rent;

v marginal cost excluding rent;

3 average cost excluding rent.

It is now possible to make the comparison of monopoly and
competitive output. We shall take ag our basis of comparison a
perfectly competitive industry. The conditiona in which com-
petition is perfect are not likely to be completely fulfilled in any
actual case. If we are contrasting conditions of monopoly with
conditions of competition in the real world-—if we are interested,
for example, in the effect of rationalisation on a competitive
industry—we should in practice be comparing conditions of
monopoly with conditions of imperfect competition. But when
we take absolutely perfect competition for a starting-point we
have & simple and definite notion of what we mean by competi-
tive output, and the comparison can be made in its simplest
form.,

In order to make & valid theorstical comparison between
competitive output and monopoly cutput in a particular in-
dustry it is necessary to make very severe assumptions. First,
we must have a definite idea of what we mean by the commodity
that we are considering. Secondly, if we wish to discuss what
will happen to output and prices if a certain commodity, hitherto
produced by competing firms, is monopolised, we must assume
that neither the demand curve for the ommodity nor the costs

143
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of production of any given output are altered by the change.
These assumptions are unlikely to be fulfilled in any actual
situation, and in studying an actual case changes in demand
and in the efficiency of production must be allowed for. On the
assumption that they are unchanged, the relationship between
monopoly and competitive output can easily be discovered.

2

If there are no scarce factors and no economies of large scale,
all four cost curves coincide in a horizontal line. The monopolist
equates marginal cost to him with marginal revenue; under
competition average cost is equal to price, and marginal cost to
the monopolist is equal to average cost to him and to the com-
petitive industry. It follows from the geometrical relations set
out in Chapter 2* that monopoly output is half competitive
output when the demand curve is & straight line, less than half
when the demand curve is concave, and more than half when
the demand curve is convex.

o

F1G. 43.

TRig. 43 represents a case in which the demand curve is
convex.

OM is the monopoly output, OQ the competitive output.
OM is greater than half 0Q.

But complications are introduced into the comparison by the
existence of increasing and decreasing cost. The statement that
& monopolist will produce up to the point where marginal cosi

! Bee p. 30.
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is equal to marginal revenume is perfectly general; it applies
equally to constant, decreasing, and increasing costs. But we
have now discovered that marginal cost is not a simple notion.
The a, 8, and v curves each show marginal cost in a different
sense, Which of them shows the marginal cost which & mono-
polist will take into account? Before we can decide this question,
we must consider whether the monopolist is obliged to pay rent
to the factors which he employs. In some cases, as we shall see
in & moment, it is unlikely that he will do so, If the monopolist
pays the full rent for any scarce factor, then, on the assump-
tion that the introduction of a single control in no way alters
methods of production, the monopolist’s average costs are the
same for each output as average costs under competition; that
is to say, they are the same as the competitive supply price for
each output, and the marginal cost curve of the monopolist is
marginal to the competitive supply curve. The competitive
supply curve is 3 (average cost including rent) and the curve
marginal to it i3 a (marginal cost including rent). When the
demand and supply curves are straight lines, monopoly output
will be half competitive output, whether the supply curve is
rising or falling.

Fia. 44. Fra. 45.

Let D be the point of competitive equilibrium,
Draw DB perpendicular to the y axis, cutting it in B, and
cutting the marginal revenue curve in C. Then BC=CD2}
The a curve also cuts the marginal revenue curve in C.? The
monopoly output (OM) is then equal to half the competitive
output (0Q)32
This is true whatever the slope of the demand and supply
curves. It is of course impossible that the supply curve under

1 Hee p. 30. 1 See p. 31.
¥ This result is already familiar; see Pigou, Economics of Welfare, p. 807.

L
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decreasing cost should be a straight line throughout ite length,
for this would mean that after a certain output marginal cost
became negative. There is no absurdity, however, in supposing
it to be a straight line for the range of outputs necessary to the

comparison,

If the supply curve is concave, and the demand curve is a
straight line, then monopoly output is greater than half the
competitive output whether the supply curve is rising or falling.

a .8
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When the supply curve is rising, « will cut BD to the right
of C, and when it is falling, to the left of C. In each case
therefore it will cut MR below C and to the right of it.
Therefore since BC =CD the monopoly cutput: {OM) will be
greater than half the competitive output (0Q).

Conversely, when the supply curve is convex, and the demand
curve is a straight line, monopoly output will be less than half

competitive output.
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When the supply curve is rising, ¢ will cut BD to the left of
C, and when it is falling, to the right of C. Therefore in each
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case a will cut M R above C and to the left of it, and mono-
poly output (OM) will be less than half competitive out-

put (0Q).

Similarly it can be seen that when the supply curve is a
straight line (whether costs are rising, falling, or conatant),
monopoly output will be less than half competitive output for
a concave demand curve, and it will be greater than half for a
convex demand curve,

Thus we find that concavity of the supply curve and convexity
of the dersand curve lead to a high ratio of monopoly to com-
petitive output. And convexity of the supply curve and con-
cavity of the demand curve lead to a small ratio.

When the demand curve is concave and the supply curve
convex, monopoly output must be less than half competitive
output. When the demand curve is convex and the supply curve
concave, monopoly output must be more than half competitive
output. In this case price is falling at an increasing rate and cost
rising at an increasing rate as output increases. I't is therefore a
case that is likely to occur in practice.!

When both the demand curve and the supply carve are con-
cave, and when both are convex, monopoly cutput may be half,
or more or less than half, competitive output.

In all these cases it is clear that monopoly output cannot be
greater than competitive output, For cutputs greater than the
competitive amount the demand curve must lie below thesupply
curve (which represents average cost to the monopolist), so that
any output greater than the competitive output would have to
be sold at a loss.2 At most the monopoly output may be equal to
the competitive output. This may occur if either the demand or
the supply curve after being sufficiently elastic becomes sud-
denly perfectly inelastic, as in the cases illustrated in Figs.
50 and 51.

These may be regarded as limiting cases of convexity of the
demand curve and concavity of the supply curve, which each
tend to produce s high ratio of monopoly to competitive output.

1 In a0 far as any case in which monopolisation leavea the cost curves un.
changed is ever likely to oecur.

3 See p. 33 where it is shown that for the output at which the average curvea
cut, the marginal revenue curve lies below the marginal cost curve, and con-
sequently that the marginal revenue curve must cut the marginai coat curve
from above at & smaller output.



148 ECONOMICS OF IMPERFECT COMPETITION sx.1v

Monopoly output would also be equal to competitive output if
it so happened that the demand curve lay below the supply

teo ayg
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Fra. 5O, Fia, 61,

curve except at one point, where the two curves were tangential,
There would then be only one output which could be produced
without a loss,® and it must be this output which would be

produced both under monopoly and under competition
Thus:

0 M

This may be regarded as the limiting case of the situation in

1 Such a situation could only arise by chance for a competitive industry,
but, as we saaw above {p. 95}, it is the ordinary situation of each individual firm
in an industry which ie earning normal profite.
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which monopoly output must approach competitive output
because the demand curve lies below the supply curve except
for a small range of outputs, so that outputs outside this range
could only be sold at a loss,

3

We have so far supposed that the monopolist is paying the
full rent for the scarce factors which he employs. But this may
not always be the case. If the scarce factor iz land the mono-
polist will often omit rent from his calculations, and take
account only of transfer costs, simply because he owns the
land himself. Morecover, if the monopolist hires land but the
land which he employs is cwned by a large number of separate
landiords, it is unlikely that he will be obliged to pay the
full rent for it, since it will be possible for him to make a
separate bargain with each landlord. The monopolist controls
the whole demand for the land in its most profitable use. If
it does not take service with him, it will have to earn a lower
payment elsewhere. The monopolist therefore ean offer to each
landlord the transference earnings of the land, that is to say
the payment which it could earn in its next best use; and, if
the landlord rejects the monopolist’s offer of the transference
price for his piece of land, he will find that he can do no better by
offering it to other producers, who must necessarily belong to
some other industry for which the snitability of his land is not so
great. It would be profitable to the monopolist on the other
kand to pay for any individual site the full rent which it earns
in his industry rather than to forgo the use of it. Thus for each
piece of land there will be an upper and a lower limit to its
earnings, which must lie somewhere between its full rent and its
transference earnings. For land on the margin of transference
the two limits coincide. The actual price which the monopolist
will pay for each piece of land will depend upon his skill in
bargaining relatively to the gkill of the individual landlords.? In
order to establish his reputation as a hard bargainer the mono-
polist may prefer to sacrifice the use of any site the owner of
which resolutely stands out for a price greater than the trans-
ference earnings of his land, and by this means he may be able

1 Ci. Pigow, Eronomica of Welfare, p. 280, for a discussion of the similar
case of perfect price discrimination in selling.
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80 to weaken the resistance of the other landlords (who are not
soting in concert) that he need pay no rent at all for the land
that he employs. In other cases he will be obliged to pay part of
the rent, but it seems on the whole improbable that he will ever
be compelled to pay the full rent for il the land.

When the acarce factor is labour it will not be sc eaay for the
monopolist to avoid paying rent. It is customary to pay all
labour, of & given grade of efficiency from the point of view of
the industry, at the same rate, and it may be troublesome and
complicated to make separate bargains with individual workers.!
Where unskilled labour is concerned, however, it may be
possible to do eo, and for the high-grade labour of salaried
workers, since it is customary to make separate terms with each
individual, the situation will be very similar to that of land, and
the monopolist will often be able to acquire the services of each
worker for no more than his transference earnings.

When the scarce factor is entrepreneurship, and the monopoly
consists of a cartel formed by firms which were formerly com-
peting, it will be the aim of the monopolist organisation to
maximise the whole surplus which they receive, and the rent of
entrepreneurship must clearly not be regarded as part of the
expenses of production, but as part of the monopoly profit.
Thus there will be many cases in which the monopolist pays
no rent.

In order to discover monopoly cutput when the monopolist
does not pay rent, it will be assumed that the transfer coat of
individual productive units is independent. of the scale of the
industry.? We will firat discuss the case in which there are no
economies of large-scale industry.

In every case where the monopolist succeeds in avoiding the
payment of the whole of the rent for any scarce factor that he
employs, his marginal cost is the marginal cost to the industry
excluding rent, and is shown by the  curve. Now, as we have
aeen,® when there are no economies of large-scale industry, v and

' But see p. 300, below, for the case in which men of different efficiency are
paid the same daily wage.

! The relationship between the four cost curves shown in Section 4 of the
last chapter will then obtain. For the sake of simplicity the assumption is
retained in the rest of this chapter, but the comparisons can be made, when
it is removed, by applying the resulis of Section § of the last chapter.

* See p. 135,
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A coincide, for then average cost to the competitive industry is
equal to marginal cost excluding rent. Marginal cost to the
monopolist will therefore be shown by the 8 curve. If the mono-
polist pays part of the rent for any factor but not the whole of
it, or if there are some scarce factors for which he pays the full
rent, and others for which he pays none, his marginal cost will
be somewhat greater than average cnat to the competitive
industry, but less than marginal cost including rent, and his
marginal cost curve will lie somewhere between 8 and «. It is
therefore clear that when the menopolist pays less than the full
rent of any scarce factor the monopoly output will be a larger
proportion of competitive output than when he does pay the
full rent. For instance if the demand and supply curves are both
straight lines he will produce more than half the competitive
output. In the simple case where he pays no rent at all, so that
his marginal costs are given by the g8 curve, it can further be
seen that as long as the demand curve is a straight line he will
produce more than half the competitive output whatever the
shape of the supply curve. Thus:

o M Q
Fio. 53.

Since the demand curve is a straight line, BC =CD, But
8 must cut MR below C. Therefore OM is greater than
half OQ.

We saw that in the cases where the monopolist pays the full rent;
(so that his marginal cost curve is marginal to the competitive
supply curve), the ratio of monopoly output to competitive out-
put for straight-line supply and demand ocurves is independent
of their slope. In the case that we are now considering it can be
geen that theratio will tend to be greater the greater theelasticity
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of demand at the competitive point and the less the elasticity
of supply?

But even if the monopolist is paying no rent his output cannot
exceed competitive output. At the point of competitive equi-
librium the supply curve, which shows the monopolist’s marginal
coat, cuts the demand curve from below, so that for any cutput
greater than the competitive amount, the price (and « fortiori
the marginal revenue} must be lesa than marginal cost. In the
limiting case, monopoly output may be equal to compstitive
output if the supply is perfectly inelastic for a sufficient range
of prices.

4

‘We must now consider the case in which there are both scarce
factors for which the monopolist does not pay the full rent and
economies of large-scale industry, retaining the assumption that
the transfer coste of individual productive units are independent
of the scale of the industry. For the sake of simplicity let uas
suppose that the monopolist pays no rent at all. Then marginal
costs are shown by the y curve (marginal cost excluding rent)
and the monopoly output will be defermined by the inter-
section of 4 with the marginal revenue curve.

The  curve will lie below the # curve to an extent which
depends upon the amount of the induced economies at each
point, and the two curves do not stand in the average and
marginal relation to each other as long as a scarce factor is
present,

Since the marginal cost curve of the monopolist (y) nmow
lies below both the supply curve (8) and the curve marginal to
the supply curve (a), it is clear that, if the demand is suf-

t The analyeis of the case in which the monopolist pays no rent is of con.
miderable importance, ae it may be used to represent the case of short-period
supply. In the short period the investment of capital in the industry, the
aumber of entrepreneurs engaged in it, and the organisation of production, are
all taken as given, The competitive supply curve ia then the curve of marginal
prime costa, and this is also the curve of marginal cost to the monopolist. The
study of restriction of output im short-period conditions must thersfore be
made by means of the analysis, given above, in which the monopolist’s marginal
oost curve coincides with the competitive supply curve. Monopoly output will
be that at which marginal prime cost is equal to marginal revenue, and the
surplus sbove total prime costa is at & maximum; competitive output will be
that st which marginal prime tosts are squal to price, and the ratio between
them will depend upon the elaaticitiea of demand and supply.
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ficiently elastic at the competitive point, monopoly oufput may
be greater than competitive output (as in Fig. §5). This will

be more likely to ocour the greater the elasticity of demand
at the competitive point and the greater the amount of induced
economies.!

b

It has now been shown that when the monopolist pays the
full rent. of the scarce factors, even if there are economies of
large-scale industry, monopoly output cannot be greater than
competitive output. And when there is a scarce factor for which
the monopolist does not pay rent, but there are no economies,
again monopoly output cannot be greater than competitive out-
put. But if there are both economies and a scarce factor for which
the monopolist does not pay the full rent, then it is possible for
monopoly output to exceed competitive output. Neither con-
dition is sufficient by itself, but both together may lead to a
situation in which monopoly output is greater than competitive
output. This conclusion may appear strange, but upon reflection
it is seen to be consonant with common sense. When there are
economies, but the monopolist pays rent, then his average coat
is equal to the supply price, so that for any output greater than

1 The monopoly cutput will be equal to the competitive output when tha
amount of induced economiea i3 such that if there wers no scarce factor {and
therefore no rent for the cornpetitive industry) the elasticity of supply would
be aqual to the elasticity of demand. If the amount of the economies is greater
than this, monopoly output will exceed competitive output, and conversely,
whatever the actual elasticity of supply., With a given amount of economies
{shown by a given vertical distance betwean the v and 8 curves) the monopoly
output will approximate more closely to the competilive cutput the less the
elaaticity of supply.
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the competitive output the price would be less than the average
cost to the monopolist. And when the monopolist pays no rent,
but there are no economies, the monopelist’s marginal cost is
equal to the supply price, so that for any output greater than
the competitive output the price and, a fortiori, the marginal
revenue would be less than marginal cost to the monopolist.
But when there are both economies and a scarce factor for which
rent is not paid, marginal and average cost to the monopolist
are both less than the competitive supply price, and it is then
possible that the monopolist will produce more than the com-
petitive output.

Thus it is only when there is a scarce factor for which the full
rent is not paid, and at the same time there are economies of
large-scale industry, that it is possible that monopoly cutput
may be greater than competitive output. In all other cases, as
we have seen, monopoly output may (on extreme assuroptions)
be equal to competitive cutput, butf it can never be greater.



CHAPTER 12

COMMENTARY ON THE COMPARISONS

THE comparisons of monopoly and competitive output which
have been made in the last chapter make it poasible to clear up
a common confusion. It is often said that a monopolist will
restrict output by less the greater is the elasticity of demand for
his product, and the more rapid is the rate of decreasing cost, or
that he will restrict output more the leas the elasticity of demand
and the more rapid the rate of increaging cost.! These proposi-
tions appear superficially plausible, for it is obvious that a
monopolist gains more by restricting output the less is the
elasticity of demand for his commodity, and the greater is the
saving of cost due to a reduction of cutput. But the fact that
they are fallacions at once becomes clear if we consider the case
in which the demand and supply curves are straight lines. In
that case, a3 we have seen, the extent to which the monopolist
restriots output is exactly the same whatever the elaaticity of
demand or the rate of rising or falling cost. The fallacy lies in
arguing that restriction will be carried furthest where it is most
profitable to restrict at all. For instance, if there are two cases,
in one of which the demand is more elastic than in the other, it
is argued that because restriction will lead to a smaller mono-
poly net revenue in the case where the demand is more elastie,
therefore the degree of restriction in that case will be less than
in the case where the monopoly net revenue will be larger. But

' Cf. Marehall, Industry and Prade, p. 404; Taussig, Principles, pp, 200-204.
In neither of the above passages are theee fallacious propositions prec;sely
set out, but each appears to suggest that ite writer had these propositions in
mind, and the impression which they make upon readers (for instance, under-
graduatea studying economics) iv fairly representsd by the fallacies set out
in tha text.

156
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this is & false deduction. The profit which can be made from
monopolising & commodity is certainly of the utmost importance,
since, other things being equal, the greater the profit that can
be made from the monopoly the more likely is a monopoly to be
se$ up. But once the monopoly is set up, the degree of restriction
will not be greater in one case than in another, merely becanse
restriction is more profitable in one case than in another. The
monopolist is eonceived to choose the output which will give
him the largest net revenue, and in each case he will restrict out-
put to the point which in that particular case gives a larger net
revenue than any other output; but there is no reason to suppose
that the output at which the net revenue is 2 maximum, when
he has hit upon it, will be the smallest in those cases in which
the maximum net revenue is largest.

The comparisons set out in the last chapter have made it clear
that the extent to which the monopolist restricts output cannot
be related in any simple way to the elasticities of demand and
of supply. For instance, if the monopolist pays the full rent
of any scarce factors that he employs, so that his marginal
cost curve is marginal to the competitive supply curve, and
if the demand and supply curves are straight lines, then the
ratio of monopoly to competitive output is always a half, what-
ever the slopes of the demand and supply curves may be. If the
supply curve is a straight line, and the demand curve is concave,
then the monopoly output will be a smaller proportion of com-
petitive output the more rapidly costs are falling, or the more
slowly costs are rising;! only if the demand curve is convex will
it be true that monopoly output will be greater the more rapid
the fall in costs. Similarly i the demand curve is a straight line,
and the supply curve is convex, the monopoly output will be a
smaller proportion of competitive output the greater the elas-
ticity of demand; only if the supply curve is concave will it be
true that monopoly output will be greater the greater the
elasticity of demand.

The eommon view that the relation of monopoly to competi-
tive output depends solely upon the elasticities of demand and
supplyis thus found to be mistaken, but the common fallacies are
found to be true, aa it were by accident, in certain special cases.

1 Diagrams are not provided for these and the following propositiona. The
reader will find no difficulty in proving them for himself.
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2

In place of these fallacions propositions a valid generalisa-
tion of the comparizon can he found. We have seen that, with a
given competitive cutput, monopoly output will tend to be re-
duced by concavity of the demand curve, and increased by con-
cavity of the supply ourve. Thisis tosay, if the change in theslopes
of the curves, as output is reduced, is in the direction that is
favourable to the monopolist, he is encouraged to carry the
reduction of output further. Thus, if the demand curve is con-
cave, each successive reduction in output will lead to a greater
and greater absolute rise in price, and this tends to increase the
extent of the restriction of output. The effect of convexity in
the supply curve is in the same direction, for with a convex
supply curve each successive reduction in output leads to a
emaller and smaller absolute rise in average cost under con-
ditions of falling cost, and a greater and greater fall in cost
under conditions of rising cost.

Conversely, if the demand curve is convex, so that each
guccessive reduction in output leads to a smaller and smaller
rise in price, or if the supply curve is concave, so that each
successive reduction in output produces a greater and greater
rise of cost under conditions of falling cost, or a smaller and
smaller fall in cost under conditions of rising cost, the restriction
in output will tend to be less. When the demand and eupply
curves are both straight lines, each successive reduction in out-
put leads to the same rise in price, and the same rise or fall in
cost, and the degree of restriction is independent of the slopes
of the curves.

3

The foregoing propositions are only valid upon the assump-
tion that the monopolist’s average cost is the same as the
competitive supply price for each output, so that the mono-
polist’s marginal cost curve is marginal to the supply curve.
These propositions are not true of the case in which there is
a scarce factor for which the monopolist does not pay the
full rent. We found that when no rent is paid monopoly
output will tend to be a greater proportion of competitive
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output the greater is the elasticity of demand at the com-
petitive point. In the limiting case, where the elasticity of
demand is infinite, monopoly output is equal to competitive
output if there are no economies of large-acale industry. The
fallacious generalisation that monopoly output will be greater
the greater the elasticity of demand thus fortuitously turns out
to be correct, in this one case—in which the monopolist pays no
rent. But the corresponding statement, that monopoly output is
less the smailler the elasticity of supply, will be the reverse of the
truth. If rent is not paid, and there are no economies of large-
scale industry, the monopolist’s marginal cost curve coincides
with the competitive supply curve, and (with a given competitive
output) the monopoly output will be larger the smaller is the
elasticity of supply. In the limiting case, where supply is per-
fectly inelastie, monopoly cutput will be equal to competitive
output.?

1 Where there are both rent which is not paid and a given rate of induced
economy of larpe-seale induatry, monopoly output will be closer to competitive
output the sraller the elasticity of supply, When monopoly oatput is less than
competitive output, it will be greater the smaller is the slasticity of supply;
and when monopoly output exceeds competitive output, it will be smaller the
smaller ia the elasticity of supply. When it ia equal to competitive output, it

will be independent of the elasticity of supply. {In sach case the rate of in-
duced sconomies ia assumed to be given.} Cf. p. 1563, note.



CHAPTER. 13

CONTROL OF MONOFPOLY PRICR

THE effect of imposing a statutory maximum price upon a
monopolist can be exhibited by means of our technical appar-
atus.

‘When a maximnm price is imposed, the demand (from the
point of view of the monopolist) becomes perfectly elastic up to
the amount of output which can be sold at that price. Beyond
this amount the demand curve and the marginal revenue curve
follow the same course ag before. Thus:

B a AR
N .,“ \
Q‘- N . ¥
e MR
o Q
Fia. 56.

AR and MR are the original average and marginal curves.
If OB (which equals QD) is the imposed price, OQ the

! Most of the following results are already well known {see Pigou, Economics
of Welfare, chap. xxi. § 11, and Appendix III. § 23), but we ghall find that by
means of the marginal technique the inquiry cen be cerried a step further
than it can reach when we are obliged to confine ourselves to straight-line
ourves,

* This chapter is not of greal imporiance for a reader who is not inlerested in
purely technical questions.
159
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amount of output demanded at that price, and QT the
marginal revenue corresponding to the output 0Q, then
the new average revenue curve will be given by BD, up
to the point D, and to the right of D will coincide with
AR; and the new marginal revenue curve will be given by
BDT, and to the right of T will coincide with M R,

The object of controlling price will be to obtain from the
monopolist the maximum possible output. This will be achieved,
when average costs are falling with increases of output, by
imposing the price which is given by the intersection of the
demand curve and his average cost curve. If any smaller price
were imposed it would be impossible for the monopolist to cover
his average costs, and no output at all would be produced. If
any greater price were imposed the monopolist would produce
whatever output could be gold at that price, unless the imposed
price were higher than the monopoly price, in which case the
restriction would have no effect, since the monopolist would prefer
to sell at the monopoly price, Thus the lowest effective price which
can be imposed is the price at which average cost is equal to
demand price, and it follows that this is the imposed price which
will produce the largest output.

If the conditions of demand and supply under competition
would be precisely the same as under monopoly the imposed
price which will obtain the largest output from the monopolist
would be the competitive price. The argument applies equally
well to the case of a monopoly considered in isolation, without
any reference to competition, but in the present discussion it will
be convenient to use the phrase “competitive output” to mean
the output at which average cost is equal to demand price, and
“competitive price” to mean the price at which that output will
be bought.

The case of an imposed price under conditions of falling coat
can be illustrated thua:!

£ and o are the average and marginal cost curves, and AR
and MR the original average and marginal revenue curves.
QD is the imposed price,

' Thefollowing proof of the proposition that maximum output will be obtained

from the monopolist when the competitive price is imposed is not necessary,
but ia included for the sake of consistency with what followa,
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Then up to the output OQ the new average revenus curve
is BD, and the new marginal revenue curve BDT. Beyond

0o M Q
Fia. 67.

that output the new average and marginal revenue ourves
coincide with the old.

OM is the uncontrolled monopoly output, and MP the
uncontrolled monopoly price,

0 must be the output when DQ is the imposed price,
since o (the marginal cost curve) must cut the new marginal
revenue curve between D and T.

This follows from the fact that, at D, the slope of 2 (the
average cost curve) is less than the slope of AR (the demand
curve), so that the marginal cost of the output OQ must be
greater than the marginal revenue, TQ.!

Under conditions of falling cost the competitive output can

be evoked from a monopolist by fixing the competitive price as
& maximum. But under increasing costs this device will not
serve. If the competitive price is fixed the monopolist will
produce less than the competitive output (assuming that he
pays rent for the scarce factors}, since he will produce only up
to the point at which marginal cost is equal to the price. Thus:
The new monopoly output will be that at which marginal cost
is equal to the imposed price, that is (in the diagram) the output

! See p. 34
M
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at which o (the marginal cost curve) cuts the line BD. If a cuts
BD to the right of C the new monopoly output will be greater

AR

-u-._--“.-. --MR

o M, M, Q
Fia. §8,

OB =QD =imposed price.
OM, =old monopoly output.
OM,; =new monopoly output,
M, P =old monopoly price.
MR cuts BD in C.

than the old. If it cuts BD to the left of C the new output will
be smaller than the old, Thus if the demand and cost curves are
straight lines (so that a cuts BD in C), the new monopoly output
will be the sawre as the old (and will be half the competitive
output). If, as in the illustration, the demand and cost curves
are concave, ¢« must cut BD to the right of C, and the new
output will therefore be greater than the old. The new output,
though greater than the old, will still be less than the competitive
output, If the demand and cost curves are both convex, or if the
cost curves being concave the demand curve is sufficiently
convex, a will cut BD to the left of C, and the new output will
therefore be smaller than the old. Though the monopoly price
will have been lowered by the imposition of the maximum price,
the output will have been reduced.*

1 Thess conditions {in which the new output is less than the old) are on the
whole less likely to be fulfilled than those in which the new output is larger.
Professor Pigou appears to have had this in mind when he says that if & price
is fixed between the monopoly and competitive price, the output will probably
be greater than the monopoly output. If monopoly sutput is reducad when the
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Thus if the competitive price is imposed upon the monopoliet
when cogts are rising, an output leas than the competitive output
will be produced, and, since at that price demand will exceed
supply, it will be impossible to maintain the imposed price
unless the controlling authority resorts to the rationing of
CONSUIMErs.

It remains to inquire what price would ensure the maximum
output under conditions of rising cost. If the imposed price
is less than the price at which the marginal cost curve cuts
the demand curve the monopolist will produce that output
whose marginal cost is equal to the price. If the imposed
price is greater than this he will produce the output which can
be sold at the imposed price, unless the imposed price is greater
than the menopoly price, in which case it becomes ineffective.

Thus as the imposed price is reduced below the monopoly price
the output will expand until that outputf is reached for which
marginal cost is equal to demand price. Beyond this point a
further reduction in price will reduce output, and after a
certain point output might (in the conditions mentioned above)
be reduced actually below the original monopoly output. The
imposed price which will evoke the largest output is therefore
the price at which marginal cost iz equal to demand price.

In these cases of increasing cost it is assumed that the mono-
polist pays rent. If he does not, his marginal costs are equal to
the competitive supply price, so that (just as in the case of
decreasing cost) if the competitive price is imposed, the competi-
tive output, which is the maximum poasible output, will be
produced. The monopelist, however, will retain the rent as a
monopoly profit.

2

An ingenious though unpractical scheme?! by which a mono-
polist would be led to produce the competitive output even
under increasing costs {when rent is paid by the monopolist}
could be arranged as follows: Fix the competitive price as a
maximum. Then calculate the difference between marginal and

competitive price ia imposed, then for a certain range of prices higher than this
it would alsc be reduced. But the conditions in which this would occur are
probably rare {Economice of Welfare, p. 807).

1 Tt ia believed that this device was firet suggested by Mr, Robinson in an
answer written in an exsmination.
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average cost of the competitive output. Pay this sum as a
subsidy per unit of output to the monopolist so that his average
and marginal cost curves are lowered uniformly by this amount,
and his marginal cost for the competitive output is equal to the
average competitive cost. At the same time demand from the
monopolist a lump-sum tax equal to the whole subsidy, as a
condition of allowing him to produce any output at all. By this
means the monopolist will be made to produce the competitive
output and receive only the competitive profit.

=

an

Fig. 69.

B, and a, are the average and marginal cost carves,

DQ =imposed price.

DR =subsidy per unit =8D.

8. and a, are the average and marginal cost curves after
payment of the subsidy.

BDST =total amount of subsidy and tax.

The same result would be produced if, without an imposed
price, the subsidy were equal to the difference between the
marginal cost and the marginal revenue of the competitive
output. This method of course could be applied equally to
cases of decreasing cost. It would not be necessary for any
money to change hands between the monopolist and the con-
trolling authority. The authority could merely announce that
the lump-sum tax will be required from the monopolist, but
that a rebate (equal to the amount of the subsidy per unit) will
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be allowed for every unit of output. The monopolist will then
find it profitable to produce the output at which the total
amount of rebate that he earns completely wipes out the tax.

If demand and supply curves remained unchanged for
sufficiently long and were sufficiently well known, this scheme
might be practicable, but there is not likely to be much scope
for applying it in actual cases.



CHAPTER 14

OBJECTIONS TO THE COMPARISONS

1

TARERE are various objections to comparisons between monopoly
and perfectly competitive output such as we have been making
in the foregoing chapters. In the first place, there is a very common
class of monopolies for which such a comparison is meaningless,
In some industries, of which railways and the distribution of gas
and electricity are familiar examples, the smallest practicable
plant has a very largs capacity output, and if the market is not
sufficiently large to use one plant up to capacity, there is no
possibility of competition. If by chance two firms were engaged
in such an industry, they would sither compete against each
other so that neither was able to cover its costs, and the one with
the least endurance would disappear, or they would form s
combine. There is no possibility of long-period competitive
equilibrium when the average costs of an individual firm fall
with increases of output.

In the case of monopolies of this type, there can be no com-
parison with competitive output, since the circumstances of the
case make competition impossible. The phrase “‘competitive
output”’, however, may, as in the last chapter, be given the
purely formal meaning of that output at which average costs
(including normal profits) are equal to demand price.1

Supposing that the market is large enough to support a
number of firms, so that it is possible to talk of & competitive

! Tt appears to be nsed in this sense by Professor Pigou, Fconomics of Welfare,
p. 310
* Section § of this chapter contains some complexities which are noi regquired
Jor the succeeding argument except in Section § of Chapier 27,
186
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output, it is necessary to the comparison that the cost curves of
the competitive industry are not altered by the formation of a
monopoly.! Tt is natural to object that this will rarely be the case;
that the expenses of a monopolist on advertising will be less;
that firms within the industry can be allotted specialised tasks
when they are under a single control; that selling costs will be
less when marketing is done on a large scale; that cross-freights
between one part of the market and another can be avoided;
and eo forth. In short, it is natural to suppose that when the
industry is monopolised, its efficiency will be increased, and the
cost curve of the commodity will be lowered.

This objection, however, is not valid. We have compared
monopoly output, not with the output that would come about
in an imperfect market, but with the perfectly competitive
output. In a perfect market, competitive advertising would be
unnecessary. If a very small reduction in price by one competitor
would secure an indefinitely large increase in sales, it would be
folly to spend money on advertisement. The only sort of advertise-
ment which could take place would be aimed at increasing the
agpregate sales of the commodity in question, and if this were
undertaken by some corporate body acting on behalf of the com-
petitive industry, it would also be profitable for the monopolist,

If the cost of produetion of individual plants could be lowered
by specialisation, specialisation would come about in a perfect
market. Suppose, for instance, that there are ten rolling mills,
each of which keeps a set of rolls for making ten sizes of steel
rails, and that none are used to capacity. A monopolist could
allot to each mill one size, and save the expense involved by
frequent changes and by maintaining surplus rolis. But in a
perfect market any mill which specialised on a certain size
could produce that size more cheaply than the rest, capture
the whole market in that size, and force the other mills to
specialise in the remaining sizes. This process would continue
until each mill produced one size only, and the same result
would come about as under monopely. In s perfect market
lateral disintegration of this type would be carried to the point

1 Tt is further necessary to the comparisons that the demand curve should
be the same under monopoly and under competition. But the demand curve
which governs monopoly output may be influenced by prospective future salea
i‘::.pw;%)in which the demand curve governing competitive output is not
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at which there are no further economies to be had from
specialisation.

Similarly, if there are economies from specialising upon par-
ticular processes in manufacture, vertical disintegration would
come about under perfect competition. A specialist firm, such
as the bleaching works in the cotton industry, or Morris’s
pressed steel works, would concentrate upon one process and
supply the other producers with one particular service more
cheaply than each could supply it for himself.?

If a large-scale sales organisation can deal more efficiently
with the output of the whole industry than the separate sales
departments of the separate firms, under perfect competition
& system of independent merchants would grow up and an
optimum sized sales unit would deal with the output of a number
of producing firms. If there is a waste of transport cost because
a more distant firm sells in a part of the market which could be
more cheaply served by a firm nearer to it, perfect competition
would ensure that this waste was eliminated, and each buyer
wonld be served by the firtn which could serve him most cheaply.
In short, perfect competition would bring about all the econo-
mies which monopoly could introduce.?

The only exception to this rule is that when some firms
possess trade secrets which enable them to produce more cheaply
than others, there would be no tendency under competition for
the secrets to be shared, while under monopoly the best methods
known to any firm in the industry would be applied to the whole
output, Thus when knowledge of methods is brought info
account, there is some reason to expect the monopoly cost to
be lower than competitive cost,

In respect of the rate at which new methods of production
are introduced there are two opposite influences. On the one
hand, the monopolist might find it worth while to carry out
research to discover new methods, as well as applying those
already known to the whole output. His motive for doing so is
greater than the motive of any individual firm, and research

! Lateral and vertical disintegration in a perfect market are more fully
discussed in the Appendix on Increasing and Diminishing Returns.

* Marshall { Principles, p. 484) appears to deal at one and the sams time with
& comparison between monopoly and competitive output which is only valid
upon the assumption that compstition is perfect, and with a lowering of cost
by the monopolist which could only oceur if competition were not perfect,
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carried on by a centralizsed agency is more likely to yield results
than the efforts of scattered experts. On the other hand, when
an invention has been made, a competitive firm may find it
worth while to make use of the new process, since the loss
from the obsolescence of existing plant will fall mainly upon
other firms, whereas a monopolist might prefer to delay the
introduction of the new process until the old plant was worn
out. It is therefore impossible to say @ priori whether on
balance the existence of monopoly is likely to hasten or to
retard the introduction of new methods.

When rationalisation is under discussion, the argument is
often advanced that a single control of an industry is desirable,
not only from the point of view of the entrepreneurs concerned,
who wish to increase their profits (or reduce their losses), but
also from the point of view of society, for the reason that a single
control would eliminate the wastes of competition, and lower
the cost of production. But the wastes of competition are in
reality the wastes of market imperfection, and perfect competi-
tion would eliminate them as well as monopoly. Rationalisation
is not the cure for too much competition, but for too little,

Monopoly may be an easier and more certain cure to apply.
In practice monopoly secures its economies by achieving more
effectively than does imperfect competition the very organisa-
tion of production, for each output, that we should expect to
find if competition were perfect. But the only point with which
we are at present concerned is that monopoly cannot improve
upon the organisation of industry which would come about
under perfect competition (except by the dissemination of secret
knowledge) however much it might improve on imperfect com-
petition, and that for the purposes of our comparison, the cost
curve under competition must be taken to show the most
efficient organisation of indugtry which can be brought about
with existing knowledge. The comparison between output under
imperfect competition and output under monopoly is far more
interesting from a practical point of view than the comparison
which we have been making, but it cannot be made in the same
general terms, The effect of monopolisation would depend on
the degree and the kind of imperfection, and the competitive
supply enrve, used as the basis of comparison, would be different
in each case.
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3

It has already become plain how artificial and how far from
reality the comparison of monopoly with competitive output
must be. But there iz & further difficulty, arising from the fact
that if an industry is carried on under perfect competition the
motive to form a monopoly is leas than in an imperfect market.
When the market is imperfect individual firms do not grow to
their optimum size, so that even if there were no possibilities of
specialisation between firms, production would still not be
carried on in the most efficient way. Thua a monopolist could
hope not only to raise the price of the commodity by restricting
output, but also to lower costs by improving the organisation of
the industry. Under imperfect competition there is a double
motive for creating a monopoly, and under perfect competition
only a single one. At the same time, a monopoly would be far
more difficult to impose upon a perfectly competitive industry,
The same conditions which make the market perfect, the
ahsence of a preference on the part of groups of buyers (for
whatever reason} for particular firms, also make entry into the
industry easy, and as soon as the monopolist, after shutting
down some firms, began to make more than normal profits, new
firms would spring up to share in his gains. There is less motive
for forming a monopoly, and a greater difficulty in maintaining
it, in a perfect than in an imperfect market. Thus it is peculiarly
unlikely that any actual case should ever present the oppor-
tunity of making a comparison between output under monopoly
and under perfect competition.

4

Even, however, if all these objections have been met, and
there is a perfectly competitive output with which to compare
the monopoly output, we cannot yet be satisfied, Since the
competitive firms, each producing a part of the output, are each
of optimum size, the monopoly must be of much greater than
optimum size. The monopoly organisation could allow produc-
tion to be carried on in exactly the same way as would occur
under competition for the same output, but under competition
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there would have been no organisation controlling the output.
To ensure that the cost curve of the monopolist is the same as
the cost curve under competition the agent which manages the
industry must, therefore, have no cost and must have an in-
definitely large capacity, so that it is not susceptible to the
diminishing returns from a fixed unit of entrepreneurship which,
in the real world, often limit the size of individual firms.

This assumption is not perhaps so unreal as appears at first
sight. When an industry is monopolised it is possible that its
structure may remain unchanged except that some agency takes
over the control of price, and allots to each unit its share in
output. The cost of running this agency may be negligibly amall,
Each total output would then be produced in the same way and
at the same cost as an output of that size would have been
produced by a perfectly competitive industry. The firms which
have become redundant (because the total ontput has been
reduced) would be eliminated and those which remain would be
unaltered. Each output would be produced in the most efficient
way if it were divided between a number of separate units
exactly corresponding to the firms which would have produced
that output under perfectly competitive conditions. This leads
to a formal difficulty, since the separate units in the industry
have ceased to be firms upon our definition, and the men in
charge of them have been degraded from the status of entre-
preneur to the status of salaried labour. This is not a substantial
objection, but it iz further necessary to our comparison to
agsume that just that amount of cost of management must be
ineurred for each output as would have been incurred if that
output had been produced under competition, and the entre-
preneurs who are retained to produce it must each be paid the
income which would have been necessary to attract them under
competition, so that their salaries must be equal to mormal
profits apart from any share they may receive in the monopoly
revenus.

5

It is only necessary to set out the conditions in which the
comparison between monopoly and competitive output would
be feasible in order to expose its unreality. But even if these
conditions are fulfilled, there remains one further objection.
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The comparisons were made upon the assumption that average
cost to the monopolist and to the competitive industry are the
same for any given output. And, even if all the more obvious
objections to the comparisons can be met, the objection remains
that this assumption can only be fulfilled in very peculiar cases.

In any ordinary case the cost curve under competition and
under monopoly cannot be the same. Under perfeet competition
the supply of each factor to the individual firm is perfectly
elastic, and each entrepreneur will employ that amount of
each factor whose marginal productivity is equal to its price.
To the individual firm the current rate of wages, of interest, or
of rent, represents both the marginal and average cost for all
amounts of each factor, whether or not their supply is perfectly
elastic to the industry. Thus the factors will be combined
together so that their marginal productivities are in the ratio of
their prices.?

But if the supply of a factor is less than perfectly elastic to
the competitive industry, the supply to the monopolist will also
be less than perfectly elastic, and its average cost will rise as he
employs more of it. He will regulate his use of it so that marginal
cost to him is equal to marginal productivity, and the marginal
cost, to him of the factor will be greater than the average cost,.
The monopolist will employ factors so that their marginal pro-
ductivities are in the ratio of their marginal costs to him, and
only when they are all in perfectly elastic supply will their
marginal costs be the same thing as their prices. By employing
less, for instance, of labour, he may be able to lower the rate of
wages he has to pay, and he will substitute capital for labour in
circumstances where a competitive producer, for whom the
wage is independent of the amount of labour he employs, would
not find it profitable to do so. Thus the existence of scarce
factors of production will prevent the ratic in which the factors
are employed for each output from being the same under
monopoly as under competition, and the cost curve of the
commmodity cannot be the same.

Similar considerations apply when one or other of the factors
becomes cheaper when more is employed. If the monopolist
knows that when he buys more machines from a subsidiary

! The argument of thia and the succeeding paragraphs depends upon the
analysis of monopeony which is set out at greater length in Boolss VI. and VII.
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industry, all the machines which he buys will be cheaper, he is
under a greater incentive to substitute capital for labour than
are individual competitive producers, who would each indivi-
dually receive only a negligible share in the induced economies
resulting from their own purchase of the machinery.

The monopolist will alter the proportions in which the factors
are employed wherever it is possible to do so in such a way ag to
lower his costs, and even when the more general objections to the
comparisons have been disposed of it is only possible for the
monopolist cost curves to be the same as the competitive cost
curves when the proportions of the factorsused for a given output
are the same under monopoly and under competition. This con-
dition might be fulfilled in various circumstances, It is possible,
though not likely in the long period, that the proportions of the
factors may berigidly fixed by technical conditions.? Forany given
output it would then be impossible for the monopolist to deviate
from the competitive proportions of the factors. This would entail
not only that the proportions of labour, land, and capital engaged
upon a given output were dictated by technical conditions and
could not be varied, but also that the output of each “firm”™ (in
the sense discussed in the last section) could not be altered, so
that for a given output of the industry the number of “firms”
could not be changed. This condition is unlikely to be fulfilled,
since it can only be in very rare cases that the output of a firm
is fixed by technical considerations. In any ordinary case, if the
cost of other factors rises relatively to the cost of entrepreneur-
ship as the competitive industry grows in size, the optimum
output of the firm becomes smaller; that is to say, the proportion
of entrepreneurship to other factors becomes greater. While if the
cost of entrepreneurship becomes relatively greater, the optimum
firm becomes larger. Similarly, if the supply price of entre-
preneurs to the monopolist agency rises faster than that of other
factors as more are employed, the monopolist will employ a
smaller proportion of entrepreneurship to other factors than
would be employed in each output under competition; he will
organise his industry with larger “firms”. And conversely when

1 This may be expressed by saying that the marginal productivity of each
factor falls infinitely rapidly if the amount is increased beyond the necessary
proportions. See Hicks, “Marginal Productivity and the Prineiple of Variation”,

Economica, February 1932, p. 846, for a discussion of the assumption of fixed
proportions,
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the supply prices of other factors are rising faster than the
price of entrepreneurship.

When technical conditions permit of variation, it isstill poasible
that the proportions of the factors may be the same under mono-
poly and under competition. As we have already seen, if the
supply of each factor to the industry is perfectly elastic the pro-
portions are unchanged. The proportions would alzo be the same
if the elasticity of supply of all the factors happened by chance to
be the same.! In neither of these cases has the monopolist any
motive for varying the proportions, which are not only the same
a8 between monopoly and competition, but the same for each
output, The marginal costs of the factors to the industry are
then either equal to, or in the same ratio as, their average costs,
so that the proportions of the factors under monopoly (regulated
by their marginal costs) must be the same as the proportions
under competition (regulated by their average costs). Finally, if
the monopolist pays no rent for the scarcs factors, the propor-
tions will be the same, provided that there are no economies of
large-scale industry, since the marginal cost of each factor to the
monopolist will then be the same as its average cost to the com-
petitive industry.

In all other cases the proportions of the factors in each out-
put will be different under monopoly and under competition,
and the monopolist’s average cost curve will lie below the
supply curve of the competitive industry. The comparisons
which we have made, therefore, underestimate the monopoly
output.?

The inaccuracy of our comparisons will be greater the greater
is the difference between average cost under monopoly and

1 Boo p. 242, below, for the proof of this propoesition.

1 In order to make accurate comparisons we must look behind the cost
curves and study the supply curve of each factor. For example, when the supply
curves of all the factors are straight linea with differing elaaticities, and there
are no economies, the supply curve of the commodity will be convez, and if the
demand curve is a straight line the moncpoly output, as shown by the un-
corrected comparison, would appear to be lesa than half the competitive cutput.
But we have just seen that the uncorrected comparisons are likely to under-
estimate the monopoly outnut, and in these conditions an accurate comparison
would show that monopoly output will be exactly half the competitive output,
Bimilarly, if the supply curve of the commodity ia a straight line the uncorrected
comparison would show that monopoly cutputb is half competitive output {if
the demand eurve is a straight line). But in this case the supply curves of the

factors must be on balance convave, and monopoly cutput must be more then
balf competitive output {of, p. 278, note, below}),
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under competition. They will therefore be more inaccurate the
greater the technical possibilities of variation of the proportions
of the factors, and the greater the divergence between the
elasticities of supply of the separate factors, that is to say, the
greater the scope for improvement upon the competitive costs,

These complications, as well as the more general objections to
the comparison of monopoly and competitive output, apply in
the main only to long-period cases. In the short period the
technique of production cannot be much altered, and we may
suppose that in general the monopolist’s short-period marginal
cost curve will coincide with the supply curve under perfect
competition. The comparison can then be accurately made by
means of the method set out in Chapter 11.1

6

The discovery that costs under monopoly are lower than
under competition considerably enlarges the class of cases in
which monopoly output may exceed competitive output. When
the competitive supply curve is falling, the monopoly marginal
cost curve will lie both below the supply curve and below the
marginal cost curve of the competitive industry, and it is clear
that if the demand for the commodity is sufficiently elastic,
monopoly output will be greater than competitive output. When
the supply curve is rising, it is only possible for the monopolist’s
marginal cost curve to lie below the supply curve when there are
sufficient economies of large-scale industry.? When this is the
case monopoly output will be greater than competitive output if
the demand is sufficiently elastic.

The conclusions of Chapter 13 must also be modified in the
light of this result. Under conditions of falling supply price it
will be possible to evoke from the monopolist an output larger
than the competitive output by imposing as a maximum the
price for which the demand price is equal to the monopolist’s
average cost, Under conditions of rising supply price an output
greater than the competitive amount will be evoked merely by
the imposition of & maximum price, without recourse to the
device of a subsidy and tax, provided that the monopolist’s
marginal cost curve lies below the competitive supply curve,

1 See p. 152, note. % See p. 278, below.
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but the monopolist will still be earning a surplus profit. In
general the output evoked by an imposed price will be greater
than that shown by the analysis of the last chapter, which is
only exact for those cases in which the proportions of the factora
are the same under monopoly as under competition.
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CHAPTER 15

PRICE DISCRIMINATION

1

It often happens that a monopolist finds it possible and profit-
able to sell a single commodity at different prices to different
buyers. This can occur when he is selling in several markets
which are divided from one another in such a way that goods
which are sold in the cheaper market cannot be bought from
the monopolist and resold in the dearer market; and when
customers in the dearer market cannot transfer themselves into
the cheaper market to get the benefit of the lower price. The act
of selling the same article, produced under a single control, at
different prices to different buyers is known as price discrimina-
tion.

Under conditions of perfect competition price discrimination
could not exist even if the market could be easily divided into
separate parts. In each section of the market the demand would
be perfectly elastic, and every seller would prefer to sell his
whole output in that section of the market in which he could
obtain the highest price. The attempt to do so, of course, would
drive the price down to the competitive level, and there would
be only one price throughout the whole market. 8o long as the
market is perfect it is only if all sellers are combined or are
acting in agreement that they can take advantage of the barriers
between one part of a market and another to charge different
prices for the same thing.

¥ The argument of the rest of the book does not depend, except of a few points,
on thie and the following chapter. The analysis of the latter part of Section 2 of
this chapter and of the special case dealt with in Section 3 18 somewhat compls-
cated, though & containe no essential difficulty. The argument of Sections &
and 7, giving the comparison of simple with discriminaiing monopoly, s
extremely intricate. The reader is advised o revive his dcquainiance with the
geometry of Chapter 2 before studying the formal analysis in this chapter,

174
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But if there is some degree of market imperfection there can
be some degree of discrimination. The market is imperfect be-
cause custemers will not move readily from one seller to another,
and if it is possible for an individual seller to divide his market
into separate parts, price diserimination becomes practicable.
But since under ordinary competitive conditions the demand
curves for the individual sellers are likely to be very elastic,
price discrimination will not usually lead to any very great differ-
ences in the prices charged to different buyers by any one seller,

When a single seller is not subject to close competition, or
when there is an agreement between rival sellers, price dis-
crimination is more likely to eccur. The most usual case is in the
sale of direct personal services, where there is no possibility of
a transfer from one market to another. For instance surgeons
commonly grade the fee for an operation according to the wealth
of the patient. This practice is maintained by a tradition among
doctors, and would break down i they chose to compete among
themselves by underbidding one another in the fees charged to
rich patienta. Or discrimination may occur when the markets in
which a monopolist is selling are divided from each other geo-
graphically or by tariff barriers, so that there would be a con-
siderable expense in transferring goods from & cheaper market
to be resold in 8 dearer market; when this type of discrimina-
tion leads to & concern selling at a lower price in an export
market and a higher price at home it is commonly described as
“dumping”. Or discrimination may occur when several groups
of buyers require the same service in connection with clearly
differentiated commeodities. Thus a railway can charge different
rates for the transport of cotton goods and of coal without any
fear that bales of cotton will be turned into loads of coal in order
to enjoy a cheaper rate.

There is probably also a good deal of rather haphazard dis-
crimination wherever goods are sold on special orders, so that
the individual buyer has no means of knowing what price is
being charged to other buyers for a similar commodity.

Even when there is no natural barrier between groups of
customers there are various devices by which the market may
be broken up so as to make price diserimination possible. Various
brands of a certain article which in fact are almost exactly alike
may be sold as different qualities under names and labels which
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induce rich and snobbish buyers to divide themselves from
poorer buyers; and in this way the market is split up, and the
monopolist can sell what is substantially the same thing at
geveral prices. The device of making the same thing appear in
different guises will also serve to save the monopolist from the
reproaches of injustico between customers which sometimes
put difficulties in the way of price discrimination.

2

In some cases the demand in cne market will depend upon-
the price that is being charged in another market. The case of
first- and third-class railway fares, analysed by Edgeworth,? is
of this nature. In the following argument we shall only consider
cases in which the demand curve in each separate market iy
independent of the prices charged in the other markets,

An analysis of price discrimination can then be built up from
the analysis already given for simple monopoly when only one
price can be charged for a single commodity. If it is possible for
a monopolist to sell the same commodity in separate markets it
will clearly be to his advantage to charge different prices in the
different markets, provided that the elasticities of demand in
the separate markets are not equal. For if ke charges the same
price in each market he will find that, at that price, the marginal
revenue obtained by selling an increment of output in each
market separately is greater in some markets than in others. He
can therefore increase his profit by selling less in those markets
where the elasticity of demand is less and the marginal revenue
gmaller, and selling more in those markets where the elasticity
of demand is higher and the marginal revenue greater. He will
therefore adjust his sales in such a way that the marginal
revenue obtained from selling an additional unit of output in
any one market is the same for all the markets. And his profits
will be at a maximum when the marginal revenue in each
market ia equal to the marginal cost of the whole output.?
The method by which prices will be determined can be shown
by the following method.

! Papers Relating to Political Economy, vol. 1. p. 174,

¥ Professor Pigou does not make use of thia methad, but he ia evidently
wware of the underlying fact, though he expresses it in & somewhat obseure
mathematical form (Econemsics of Welfare, p. 302, note 1).
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Suppose that there are two markets, I and II, in which the
conditions of demand are different. With the same system of
axes, draw the demand curves (D), and D,) of the two markets
with the corresponding marginal revenue curves, and sum them
laterally, so as to obtain an aggregate demand curve showing
the total amount that would be sold at each price if the price
were the same in both markets, and an aggregate marginal
revenue eurve showing the amount of sales that would corre-
spond to each value of the marginal revenue if the marginal re-
venue were the same in both markets. This curve will show the
marginal revenue obtained by the discriminating monopolist,

Fia. 80.

This construction can be exhibited thus:

Draw any line AL parallel to the x axis, to cut D, in L,, D,
in L,, and the aggregate demand curve (4.D) in

Let it cut MR, in M,, MR, in M,, and the aggregate mar-
ginal revenue curve (AME) in M.

Then AL =AL, + AL,, and AM =AM, +AM,,

The monopoly output under price discrimination is deter-
mined by the intersection of the monopolist’s marginal cost
curve with the aggregate marginal revenue curve. This total
output is made up of the amounts sold in the two markets, in
each of which marginal revenue is equal to the marginal cost
of the whole output. The price in each market will be the
demand price for the amount of output sold there

! Professor Yntemea makes use of this construction (see *The Influenes of
Dumping on Monopoly Price ", Journal of Political Economy, December 1928),
but he confines himself to eatablishing with its sid & propoeition which can be

proved without resort to any such complicated apparatus; see below, p. 205,
note,
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OM is the total output, and is equal to OM, +OM,.
MC is the marginal cost of the cutput OM.

Fia. 81.

OM, is sold at the price M, P, in market I. OM, is sold at the
price M;P, in market I1. The shaded area shows the mono-
poly revenue, which is equal to the area lying under the
aggregate marginal revenue curve (total revenue) minus
the area lying under the marginal cost curve (total costs).

In Fig. 61 marginal costs are rising, but whether marginal
costs are constant, rising, or falling, output will be determined
by the point at which the aggregate marginal revenue curve
cute the marginal cost curve, and the amount sold in each
market will be the amount for which marginal revenue is equal
to the marginal cost of the whole output.t

1 The pointa at which the separate marginal revenus curves cut the marginal
cost curve have no significance, since these pointa {except when costs happen
$0 be constant) do not show the marginal cost of the whole output which is
sotually being produced.
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3

A special case of price discrimination will be found when a
producer is gelling in two markets, one of which is perfectly
competitive, so that the demand for his product is perfectly
elastic there, while in the other he has a monopoly. This might
occur if one market was his home country, and the other a
foreign country where his produce was in competition with local
rivals.

Let market I be the sheltered home market, and market IT
the foreign competitive market. In murket II the marginal
revenue is equal to the competitive price. The monopolist will
therefore regulate his sales both so that the marginal revenue
in market I is equal to the price in market II, for it is only at
that point that the marginal revenues in the two markets are
equal, and so that the marginal cost of the whole output is equal
to the price in market II,

" Mc
“""‘u. Pl ""
- -
“""'-n‘ PZJ" Dg
...."'-u.‘- “o [ ——
Tl Dy
e Teer=MRy
o M, M
Fia. 62.

In Fig. 62 the total output, OM, is given by the point of
intersection, P,, of the perfectly elastic demand curve, D,,
of market IT, with the marginal cost curve, MC, which
must be rising if equilibrium is to be attained.

MP, is the price and marginal revenue in market I, and
the output in market I, OM,, is such that the marginal
revenue there, given by MR, is equal to MP,.

The output sold in market II is the difference, M;M, be-
tween OM, and OM.

If the competitive price in market I is lowered, the total
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output will be reduced, for M will move to the left, and
marginal cost will be lowered. The output in market I will
be increased, for M, will move to the right. And the amount
sold in market I (M,M} will be reduced. If the price in
market 11 fell below the level at which the marginal revenue
curve, M R,, of market I cuts the marginal cost curve, no
output would be sold in the unsheltered market,

4

The existence of price discrimination, as we have seen, de-
pends on a difference between the elasticities of the demands in
the markets in which it is possible to gell. If the demand curves
of the separate markets were izo-elastic, so that at any price
the elasticity of demand was the same in each market, then the
same price would be charged in all of them; for when the marginal
revenues were equal in each market, the prices would then also be
equal, and the result would be the same as though the market
was not divisible. This would oecur, for example, if the demand
curves of individual buyers were all identical. One market might
contain more buyers than another, so that one demand curve
was simply an enlargement of the other. The same result would
be produced if the demand enrves of individuals were of varioua
shapes, but each market was made up of the same proportions
of individual demands of various types. If the only practicable
subdivisions of a market were such that the demand curves in
each were iso-elastic, there would be no advantage from price
discrimination, It might be possible for a village barber to charge
a differential price for shaving red-haired clients, but if the
red-haired members of the village had the same wealth and
the same desire to be shaved as the rest of the inhabitants, the
barber would find it profitable to charge them the dame price
as the rest.

The profitability of the monopoly will depend upon the
manner in which the market is broken up. In many cases the
division into sub-markets will be arbitrarily dictated by circum-
stance; for instance geographical or tariff barriers may divide
the markets. But it may often happen that even when the
monopolist can fix only a small number of different prices he

! See p. 43.
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can influence to some extent the manner in which buyers are
distributed between the markets in which the different prices
rule. In the rate-schedules of railway companies the types of
goods which are to be charged at various rates are grouped to-
gether at the will of the company. Moreover, when the mono-
polist divides up his market by the introduction of various
“brands’”’ of the same article, he will attempt to divide the
customers from each other, so as to be able to charge a higher
price for the higher class “brands’ of the article. In this way the
markets will be divided up in a manner which is partly under
the control of the monopolist.

It is therefore necessary to inquire in what way a monopolist
would divide his market if he were perfectly free to do so in the
manner most profitable to himself. Let us suppose that the
monopolist is in possession of some device which enables him
to separate buyers from each other at will, and let us suppose
that he is at first charging a single monopoly price throughout
the market, and then proceeds to divide it up by successive
stages, The total demand of the market is made up of the de-
mands of individual buyers, and if at the gingle monopoly price
the elasticities of the demands of individuals are all the same
there is nothing to be gained by discrimination, and the market
will not be divided. But if the elasticities of demand are different
he will first divide all individual buyers into two classes such
that the highest elasticity of demand in the one class is less
than the least elasticity of demand in the othet clasa. To the
first class he will raise the price, and to the second class he will
lower it, Now if at the new prices the elasticities of demand of
all individual buyers within each class are the same there can
be no gain from further subdivision. But if they are not alike
each sub-market will be split into two on the same prineiple as
before, the parts will again be subdivided, and so forth, until
the point is reached at which each sub-market consists of a
single buyer, or a group of buyers whose elasticities of demand
are the same. As long a8 any two individual buyers with different
elasticities of demand are being charged the same price the
monopolist can increase his gains by selling to each of them at a
different price, if it is possible to do so.?

1 Thia treatment of the matter is somewhat different from that given by
Professor Pigou (Econemice of Welfare, pp. 279-82). He envisagea the mono-
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In most cases, of course, it will not be possible for the mono-
polist to divide the market at will, and there will be an arbitrary
element in the possible barriers between individual buyers which
will prevent him from achieving the most profitable division of
the market.! But however the market is divided, once the
division has been achieved the sub-markets will be arranged in
ascending order of their elasticities, the highest price being
charged in the least elastic market, and the lowest price in the
most elastic market.?

poliet as dividing, not the individual buyers, but the separate units of the
eommodity, between the different marketa, but he does not make it clear how
this can be done.

! Even if the monopoliat is able to charge a separate price to each buyer he
will not necessarily have achioved what Professor Pigou describes as “‘dis.
crimination of the firat degree™. For diserimination of the firet degree (which
may be called perfect diserimination) is only achieved when it is posaible to sell
each separate unit of output at a different price (loc. cit. p. 279), and this
condition will not be fulfilled if each separate buyer varies the amount of hia
purchases with the price that he is charged. Perfect diserimination could only
oceur if each conaumer bought only one unit of the product and was forced to
pay a price which represented his maximum offer for it (prisoners of war might
have been held to ransom on this principle in mediaeval times, and so may the
victima of kidnappers in modern America). Or if the monopolist lmew the
average price which each buyer would give for that quantity of output whose
marginal cost to the monopoliat is equal to its marginal utility to the buyer, and
made to each buyer an all-or-none offer of that amount at that price; as long as
the total sum which he was forced to pay did not exceed his estimate of tha
total utility of that amount of the commodity, the buyer would prefer to
purchase rather than to go without, so that the price per unit charged to each
buyer would represent the average utility of the amount which he purchased.
{For the meaning of average and marginal utility see p. 211, below.)

Professor Pigou's discrimination of the “second degree would obtain if a
monopetist were able to make n separate prices, in auch wise that all unite with
& demand price greater than x were sold at a price r, all with a demand price
lesa than x and greater than y at & price y, and se on” {loc. cit. p. 279). Thia
could onty be achieved if each individual buyer had a perfectly inelastic demand
for the commodity below a certain maximum price, above which he would buy
none at all.

1 Professor Pigou states that it is not, indeed, true, as in sometimes sup-
posad, that the relative rates [prices] charged to different markete will depend
. « . pimply upon the comparative elasticities (in respect of some unapecified
amount of output} of the demands of thess murkets” (Isc. cit. p. 302). But it
is true that the prices will depend on, and be in the same order as, the elasticities
of demand in the separate markets at the prices charged in these markets,
Thisfollowa from the formula, Price =I\£&_{§191__31__%%\m
of demand; for the marginal revenue is the same in each market. Professor
Pigou, in & footnote to the above passage, finds the price in each market for
straight-line demand curves by considering *the demand price of the unit that
is most keenly demanded”, overlooking the fact that this highest demand
price can be deduced (for a straight line) irom the value of the elasticity of
demand at any given price.

» whern e is the elasticity
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In order to discover the profitability of a monopoly it is con-
venient to know the average revenue obtained from selling
various amounts of output. When the monopolist can charge
only one price this is a simple matter. The demand curve for
the commodity provides us with the average revenue curve of
the monopolist. When various prices are charged the average
revenue from each output is the average of the prices charged,
weighted according to the amounts of output sold at each price.
We have seen how to obtain the marginal revenue curve, under
discrimination, by summing the amounts of output for which,
at each value of the marginal revenue, the marginal revenues in
all the sub-markets would be equal. From this aggregate mar-
ginal revenue curve it will also be possible to discover the
average revenue corresponding to each output. The total re-
venue is shown, at each output, by the area lying under the
marginal revenue curve.! Thus we have only to divide this area
by the amount of output to discover the average revenuse.?

b

Our next task must be to discuss the comparison hetween
monopoly output when only one price can be charged for a
commodity (the simple monopoly output} and output under
price discrimination (the diseriminating monopoly output}).* Let

t Cf. Fig. 61, p. 183,

* This involves the difficulty (see p. 29) that in order to derive average from
marginal revenus it is necessary to know the whole course of the marginal curve
back to the ¥ axis. But the change in monopoly net revenue due to an increase
of output will be shown by the change in the area lying between the marginal
cost curve and the marginel revenus curve.

? ‘When discrimination is perfect the comparison is simple. Under perfect dis-
crimination each unit of cutput ia sold at a separate price. Each additional unit
sold therefore adds to revenue an amount equal to the prics for which it is sold:
the demand curve of the commodity is therefore the marginal revenus curve of
the monopolist. It follows that perfectly discriminating output will be that at
which the marginal cost curve cuts the demand curve, while simple monopoly
output js that at which the marginal cost curve cuts the simple marginal
revenue curve, which is marginal to the demand curve. The relations between
simple monopoly ontput and perfectly discriminating monopoly cutput can
therefore be derived quite simply from our knowledge of the relations between
marginal and average curves. For inastance, when marginal coste are conatant
perfectly discriminating output will be more or less than twice aa grest as
simple monopoly output according as the demand surve is coneave or convex.
Further, the comparison between perfectly competitive output and perfectly
digeriminating monopoly output cen easily be made in those cases where it is
legitimate to asaume that the average cost curve is the same under monopoly
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us consider a case in which the aggregate demand for a com-
modity is composed of the demands of two separate markets, so
that under price discrimination it is possible to sell the com-
modity at two prices. Suppose that a monopolist is selling his
commodity at a single price, and that he then discovers that
discrimination between the two markets is possible, everything
else remaining the same.! He must now decide in what way it
will be profitable to alter the price in the two markets. If the
gimple monopoly output is small the power to introduce price
discrimination may have no effect at all. For it may happen that
above a certain price there are buyers in only one market, and if
the simple monopoly price is so high that only members of the
atronger market, will buy it is possible that the power to dis-
criminate will be ineffective merely because the marginal re-
venue in the weaker market is too small to make it worth
while for the discriminating monopolist to sell any output
there. In such a case the weaker market is not served at all,
either under discrimination or under simple monopoly, and
the only buyers are members of the stronger market. There will
thus be only one price even when discrimination is possible,
and the power to discriminate will not alter the situation in
any way.

Within the region in which only the stronger market is served
the price and output will be the same whether diserimination
is possible or not. But as scon as the marginal revenue in the
stronger market is equal to the highest price at which any out-
put will be bought in the weaker market it will begin to be pro-
fitable for the discriminating monopolist to sell some output
there, although the simple monopoly price is still most profit-
ably fixed at a level at which only the members of the stronger

and under competition. Perfectly discriminating output will be greater or lesa
than perfectly competitive output according aa average costa are falling or
rising. It will be equal to competitive output when average coste are constant;
or when the discriminating monopolist pays no rent and there are no economies
of large-acale industry, since marginal cost to the monopclist is then equal to
average cosb under competition. The average revenue of the perfectly discrimin.
ating monopolist can be derived directly from the demand curve and will
coincide with the curve of average utility to the consumers.

1 The introduction of discriminstion is likely to alter cost alightly—there
may be extra book.keeping expenses or additional cost for the attractive labels
of the “high quality” brand of the commeodity—but for the sake of simplicity
this factor in the problem may be ignored. The complication which it intro-
duces into the analysis presenta no fundamental difficulty.
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market can afford to buy. The effect of discrimination will then
be to increase output.?

If it is profitable to fix the simple monopoly price at a level
at which members of the weaker market can buy, both markets
will be served under simple monopoly as well as under dis-
crimination. Then, if at the simple monopoly price the elas-
ticities of demand are different in the two separate markets, the
margingl revenue obtained by selling a unit of output in the
market in which the elasticity of demand is lower will be less
than the marginal revenue obtained by selling a unit of output
in the more elastic market; and it will pay, when discrimination
becomes possible, to cut down output and raise price in the less
elastic market and to increase output and lower price in the
more elastic market until the marginal revenue in each is the
same. OQutput in one market is increased and in the other re-
duced, and it remains to discover whether the total output will
increase or diminish when discrimination is introduced, or
whether it will remain unchanged.

It is possible to establish the fact that total output under dis-
crimination will be greater or less than under simple monopoly
according as the more elastic of the demand curves in the
separate markets is more or less concave than the less elastio
demand curve; and that the total output will be the same if the
demand curves are straight lines, or indeed in any other case
in which the coneavities are equal. This ean be proved? as
follows:

Let MP be the simple monopoly price and OM the simple
monopoly output, made up of outputs OM, and OM, sold in
the two separate markets.
Let AP be the tangent to the aggregate demand curve (4.D)
at P, Draw PF perpendicular to the y axis to cut it in F,
and to cut the two separate demand curves (D, and D,) in
P, and P,
Let the tangents to D; and D; at P, and P, cut the y axis
1 The increase is lesa than, equal to, or greater than the amount of the
commodity ecld in the weaker market sccording es marginal eosts are rising,
constant, or falling (see p. 195, below).
* 1 am indsbted to Mr. M. H. A. Newman, of $t. John’s College, Cambridge,
for some mathematical analysis connected with this proof. The problem finally

yielded to geometrical treatment, but Mr. Newman's analysis was of gread
ssistance in clearing some difficulties from the ground,
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in A, and A,;. Let AC, A,C,, and A,C,; be the correspond-
ents! to the demand curves at P, P,, and P,, cutting the

(0] M, M, M
Fia. 63.

perpendiculars to the x axis through P, P, and P, in C, Cy,
and C,.
Now the aggregate demand curve (4D} is obtained by sum-
ming the separate demand curves (D, and D,) and in the
same way the tangent AP represents the (lateral) sum?® of
the tangents A, P, and A,P,. It follows that AC (the corre-
spondent to the aggregate demand curve at P) is the sum
of the two correspondents A,C, and A,C,; for at any ordi-
nate the abscissa of each correspondent is half the abscissa
of the tangent.
(Thus, for the ordinate OF, A,C, bisects FP,, A,C, bisects
1 For the definition of & correspondent sse p. 32.
3 This can easily be seen by considering a chord of the aggregate curve be-
tween any two prices. The chord of the aggregate demand curve is the sum of
the chords of the two scparate demand curves between the same two prices.

The tangent at any price is the limiting position of the chord aa the two given
prices converge.
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FP,, and AC bisects FP. But FP is the sum of FP, and FP,.
Similarly for any other ordinate. Therefore AC is equal to
the (lateral} sum of A,C, and A,C,.)

Now draw BC perpendicular to the y axis to cut P,M, and
P,M, in H, and H,, and to cut A,C, and A,C, in G, and G,.
It can now be proved that H,G, is equal to H,G,.

For BH, =FP,, BH, =FP,, and BC =FP,

.. BH, +BH, =FP, + FP, =FP, since 4D is the (lateral)
sum of D and D,.

.. BH, +BH, =BC,

But BG, + BG, =BC, since AC is the (lateral) sum of A,C,
and A,C,.

- H,G, -G,H, =0,

It follows at once that if the demand curves are straight lines,
so that they coincide with their tangents, diseriminating mono-
poly output is equal to simple monopoly output. For when the
monopolist finds himself able to discriminate and equates the
marginal revenue in each market, given by the curves ME, and
MR, (which in this case coincide with A,G, and A,G,), with
the marginal cost of the total output (which is equal to the
marginal revenue, MC, of the simple monopolist), he will in-
crease output in one market from OM,, or BH,, to BG,, and
reduce it in the other, from OM,, or BH,, to BG,, by equal
amounts, H,&, and G H,, so that the total output is unchanged.

Since the total output is the same under discrimination when
the demand curves are straight lines as it is under simple
monopoly, it makes no difference whether marginal costs are
rising, falling, or constant; the total output and the marginal
cost are unchanged by the introduction of discrimination,
though the prices, the outputs in the individual markets, and
the profit of the monopolist are altered.?

‘We must now consider the case in which the demand curves
are not straight lines. If the separate demand curve of one
market is concave, as iz D) in Fig. 63, its marginal revenue
curve, MR, must cut FP to the ieft of the correspondent,? and
since it passes through C; it must cut BC outside H,G,. It

1 The faect that output under discrimination is the same as under a single
price for atraight-line demand curvee (provided that eomse output is sold in

etch market under the mingle price} was esteblished by Professor Pigou (op.
cit, p. 808}, ° 1 See p. 40,
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follows that when the more elastic demand curve is concave {as
in the diagram) the increase in cutput in the separate market
that results from diserimination will be greater than when the
demand curve is a straight line. And when the less elastic curve
is concave the decrease in output will be greater than for a
straight line. If the demand curve is convex, as is D, in Fig. 63,
the marginal revenue curve must cut BC between G, and H,!
and the increase or reduction in output in the separate market
will be less than for a straight line.

Thus if the more elastic demand curve is concave and the less
elastic curve is a straight line or convex, the increase in cutput
in the market in which output is increased will be greater than
the reduction of output in the other market (as in the case illus-
trated}, and the total output will be greater under discrimina-
tion than under simple monopoly. And if the less elastic demand
curve is concave, and the more elastic a straight line or convex,
then the total output under discrimination will be less than
under simple monopoly. If both are concave or both convex it
is obvious that the resnlt must depend upon whether or not the
more elastic demand curve is, in some sense, “‘more concave”
than the less elastic demand ocurve. The relevant property of the
curve, which makes it in this sense more or less “concave”, is
the rate of change of the slope (at the simple monopely price)
multiplied by the elasticity (at the simple monopoly price)
multiplied by the square of the simple monopolist’s output in
the separate market.? This property may be described as the
“adjusted concavity” of the demand curve.

! Bee p. 40.

* The mathernatics required to elucidate the exact nature of the *‘adjuated
ooncavity'’ whichk determinea whether discrimination increases or diminishes
output is troublesome unless the assumption is made that the distances H,C,,
H,C, are small, i.c. that the elasticities of the two demands are not very
different. In this case the arce C,K; and CyK,; of the marginal revenue curves
can be regarded aa straight lineas.

Now H,G, =G, H,.
> 1 HlK‘L}KlHl_
It follows that HlKl{, K,H, according s HG, < G_-__,H,’
. . siope of marginal revenus curve at O
1.6, Bocording aa slope of correspondent st C, >
slope of marginal revenue curve at C,
alope of correspondent at C, )

Now if y =f{x) ia the equation of a demand curve, the slope of the corre-
spondent ia 2f(z) (p. 30}, the equation of the marginal revenue curve is

0
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If the *“‘adjusted concavities” of the two demand curves are
equal, total output will be unchanged by diserimination, straight-
line demand curves being a special case of two demand curves
of the spame concavity.?

It might at firat sight appear that the above argument is only
valid on the assumption that marginal cost is the same under
simple and under discriminating monopoly, When the output is
altered by the introduction of price discrimination the marginal
v =f{z} +zf (z), the slope of the marginal revenue curve is 2f'(x} + zf"(z}, and
the elagticity of d d ia if{%g' Let y=f(r) be the equation of the more
elastic demand ourve and y =fy(x) of the less elastic demand curve, z, and =,

be the outputs at the simple monopoly price, and e, and ¢, the slaaticities of
demand at the simple monopoly price. Then it followa that output is inereased

or diminished by diserimination according as 2———"“—"‘,1(2}:‘-(%{'1{%):
Pl
“s(Ts} + 21 5(20),
2f"4(wy) ?

Le. according a8 £x,/" 1(-"1)2*:":’ “s(xy)y for fi(xy} =S4z}

For a concave demend curve f*{x) is positive, and for a eonvex demand curve
it is negative; while ¢ is always positive. It is to be remembered that the
suffiz 1 refers to the more slastic market (whera the price is lowered) and the
suffix 2 to the less elastic market {where the price is raised}). There follows at
once the proposition—proved guite generally in the text—that if the ona curve
is concave or a straight line and the other a straight line or convex, output ia
increased or diminished by discrimination according as the former curve is the
more slaatic or the lesa elastic. If both curves are concave, output is increassd
or diminished according aa ex*f(x} is greater for the more elastic or for the lesa
elastic curve, and if both curves are convex, as «x'f"{z) is numerically greater
for the lesa elaatic or for the more elastic curve.

The entry of the term x? (the aquare of the simple monopoliat’s output in
the individual market} into the expression for the “adjusted concavity” can
be utilised to deduce sorne general conclusions. If both curves are coneave and
the more elastic market is sufficiently larger than the less elastic market (i.e.
if f*y{,) and f*y{x,) are both positive and =, is pufficiently greater than z,),
output is inereased by discrimination; while if the leaa elastic market is guffi-
ciently larger than the mors elaatic market, output is reduced. If both curves
are convex, the reverse propositions gre true.

If the simplifying assumption, that H;C, snd H,C, are small, is removed a
mors complicated treatment of the eame general nature would be required. I
am indebted to Mr, Eahn for this mathematical analysis.

1 Ail these results can of course be generalised to apply to a case in which
there are more than two marketa. All marketa can be divided into two claases,
thoee in which the elasticity of demand at the aimple monopoly price is greater
{and in which the discriminating meonopolist lowers the price} and those in
which it is less (and in which he raises the price). If the demand curves in all
marketa are straight lines, the output is the same under discrimination and
under simple monopoly. If they are not straight linea, the result will depend
upon whether the more elastic group of demand curves ia more or lees concave
on balance than the lesa slastic group.
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cost may be altered. It is true that when output would be in-
creased by discrimination the increase will be carried less far if
marginal costs are rising; and if output would be reduced by
discrimination it will be reduced by less if marginal costs are
falling (so that the cost of a smaller output is greater than of a
larger output). But the alteration in marginal cost cannot be
sufficient to prevent the change in output, for if it were so the
alteration in marginal cost would not occur. Moreover, if mar-
ginal cost is falling, an increase in output due to discrimination
will be enhanced; and if marginal costs are rising, a decrease in
output will be enhanced. If the increase in output due to price
discrimination is sufficiently great and if marginal cost is falling
sufficiently rapidly, the effect of discrimination may be to lower
the price in both markets.?

If the effect of discrimination is to leave the total output un-
changed, it will make no difference whether costs are rising,
falling, or constant.

6

We must now consider 8 wholly different type of case in
which the total output is unaffected by the introduction of the
power to discriminate. This is the case in which the power to
discriminate is not exercised, because the elasticity of demand
at the simple monopoly price is the same in the two markets.
The marginal revenues in the two markets are then the same,
and there is nothing to be gained by discrimination. In such a
case the price and output in each market are unaltered, and the
monopolist continues to sell the same total output at the same
single price as before.

7

It is now possible to trace the relationship between the aggre-
gate marginal revenue curve of the discriminating monopolist
and the marginal revenue curve of the simple monopolist
{which may be called the simple marginal revenue curve), and
between the average revenue curve of the discriminating
monopolist? and the aggregate demand curve, which is the
average revenue curve of the simple monopolist. The relations
between the outputs under simple and discriminating monopoly

1 Bee p, 205, below, ¥ See p. 188,
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will depend on the position of the marginal cost curve. If it cuts
the two marginal revenue curves where the aggregate marginal
revenue curve lies below the simple marginal revenue curve,
output will be smaller under discrimination. If it cuts them
where the aggregate marginal revenue curve is the higher, out-
put will be larger under discrimination. If it cuts them where
they cut each other {or whers they coincide), the cutput will be
the same,

When marginal cost is high and output cdonsequently small it
may happen, az we have seen,) that the power to discriminate
will be ineffective because neither the simple monopolist nor
the discriminating monopolist makes any sales in the weaker
market, For small outputs, therefore, (0 to OM, in Fig. 64) the
two marginal revenue curves must coincide, since both are
given by the marginal revenue curve of the stronger market,
and the average revenue curve of the discriminating monopolist
must coincide with the aggregate demand curve, since both are
given by the demand curve of the stronger market.

At the point at which the marginal revenue in the stronger
market is equal to the highest price at which any member of
the weaker market will buy (given by the point where the de-
mand curve in that market cuts the y axis) it begins to be pro-
fitable for the discriminating monopolist to sell in the weaker
market, and at this point there is a kink? in the aggregate mar-
ginal revenue curve which suddenly changes its slope and
diverges from the simple marginal revenue curve (the hori-
zontal distance between them measuring the amount of output
sold in the weaker market under discrimination) and the dis-
criminating monopolist’s average revenue curve will diverge
from the aggregate demand curve,

Meanwhile the simple monopolist would be selling only in the
stronger market, and the simple marginal revenue curve will
continue to coincide with the marginal revenue curve in the
stronger market. At the price at which the demand curve in the
weaker market leaves the y axis there is & kink in the aggregate
demand curve, since at this price there suddenly sets in an addi-
tion to sales because members of the weaker market now begin
to buy. Vertically below this kink in the aggregate demand curve
the simple marginal revenue curve will rise discontinuously, and

1 See p. 189, * See p. 37.
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below this point {beyond which there are sales in both markets
even under simple monopoly)} it may lie either above the aggre-
gate marginal revenue curve or below it (as in the diagram),
according to the relative concavities of the separate demand
curves. The following diagram illustrates the situation described

above.

DAR
SAR=AD

T DMR = AMR
T SMR

o M, M,
Fic. 84.

DAR is the average revenue curve of the discriminating
monopolist.

AD or SAR is the aggregate demand curve (which is the
simple monopolist’s average revenue curve).

AMR or DMR is the aggregate marginal revenue curve
{(which is the marginal revenue curve of the discriminating
monopolist).

SMR is the simple monopclist’s marginal revenue curve.
For outputs less than OM, output and price are unafiected
by the possibility of discrimination, since it is not profitable
to sell in the weaker market. Between OM, and OM, only
the discriminating monopolist sells in the weaker market,?

3 The fact that over the range OM, to OM, output under price discrimination
is necessarily greater than under simple monopoly is consistent with the rule
that cutput will be increased by diserimination when the more elastic demand
curve ia the more concave. At the simple monopoly price the demand curve
of the weaker market coincides with the y axis (since no output is sold thers at
that price} and at some lower price it leavea the y axis. This may be regarded
os the extreme degree of concavity, eo that the demand ecurve in the other
market cannot fail to be less concave.



198 ECONOMICS OF IMPERFECT COMPETITION a»x.v

and beyond OM, there will be sales in both markets even
by the simple monopolist.

If the conditions are such that the simple monopoly price
would be fixed at a level at which some output would be sold in
each market it is clear that if the demand curve in one market
is consistently more elestic than in the other, there is always
something to be gained by discrimination, and the discriminat-
ing monopolist’s average revenue curve must consistently lie

0 M, M,
Fra, 45.

above the aggregate demand carve, And if, in addition, the
more elastic of the separate demand curves is consistently the
more concave, the discriminating marginal revenue curve must
consistently lie above the simple marginal revenue curve.

But if the more elastic demand curve is not consistently more
concave (relatively to the leas elastic curve) a point will come
at which the concavities of the two curves are the same} At
this point (the output OM, in Fig. 65) the discriminating

1 It in impossible that the more elsstic curve should be consimtently leas
oconcave; soe p, 200, notes, below.
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marginal revenue curve must cut the simple marginal revenue
curve, and beyond this point it must lie below the simple
marginal revenue curve, so long as the more elastic of the two
separate demand curves is the less concave. The two marginal
revenue curves 1may cross and recross in this way, according
to the relative concavities of the two separate demand curves,
while the average revenue under discrimination is always greater
than the average revenue under a single price, that is to say,
while the discriminating monopolist’s average revenue curve
always lies above the aggregate demand curve.

But if one of the separate demand curves does not remain
consistently more elastic than the other, the one which is more
elastic at first becoming relatively less and less elastic as it falls,
then a point will come at which the elasticities of the two curves
are the same. At this point, since the price is the same whether
discrimination is possible or not, the average revenue must be
the same under discrimination as under simple monopoly. Both
for amaller and for greater outputs (for which the elasticities of
the separate demand curves are unequal) the average revenne is
greater under discrimination. It follows that at this point (the
output OM, in Fig. 65), at which the separate demand curves
are iso-elastic, the average revenue curve of the discriminating
monopolist must be tangential to the aggregate demand curve.
For a slightly smaller output the elasticity of the discriminating
average revenue curve must be less than that of the aggregate
demand curve, and for a slightly greater output its elasticity
must be greater. It follows that the discriminating marginal
revenue curve, which cuts the sinple marginal revenue curve at
the output at which the two average curves are tangential, must
lLie below it for slightly smaller outputs and above it for slightly
greater outputs. Thus the discriminating marginal revenue
curve may lie below the simple marginal revenue curve for some
outputa.

It is impossible, however, that it should do so consistently.
This can easily be proved. The total revenue in each case is
shown by the area lying under the marginal revenue curves, and
it is impossible that the total revenue under discrimination
should be less than the total révenue under simple monopoly,
gince at worst the discriminating monopolist can leave the
simple monopoly price unchanged. Now if the discriminating



200 ECONOMIGS OF IMPERFECT COMPETITION =x.v

marginal revenue curve were to lie consistently below the simple
marginal revenue curve, the area below it would be less than the
area below the simple marginal revenue curve. But this we see
to be impossible. It follows that if the discriminating marginal
revenue curve lies below the simple marginal revenue curve for
any range of outputs there must have been some preceding
range of outputs at which it lay above.! Moreover for the range
of outputs over which it lies below, the excess of total revenue
under discrimination over total revenue under siruple monopoly,
which is given by the difference in the areas lying below the two
curves, falls with every increase of output; it is therefore tending
towards a point at which the two will be equal. Thus if the dis-
criminating marginal revenue curve lies below the simple mar-
ginal revenue curve for any range of outputs, there is likely to
be a succeeding range of cutputs over which it will lie above.?
And it has just been shown that there must be a previous range
of outputs over which it will lie below. It follows that there is a
larger range of outputs over which the discriminating marginal
revenue is the higher than over which the simple marginal
revenue curve is the higher?

1 This result can easily be interpreted in termas of relative concavities, though
a precise mathematical proof would be difficult. What we have to show is that
if a4 any price the more elastic curve is less concave, there must be pome higher
price where it becomes more concave. Now so long a8 the more elastic curve
remains lesa concave, it approaches the y axis more rapidly then the less elaatic
curve. But it cannot cross the y axis. It follows that, in order to avoid deing so,
it must eventually become more concave than the less elastic ourve, or alter-
natively it atrikes the y axis and is infinitely concave at the point of impact.
Moreover, the longer it defers becoming more coneave, the groater ite relative
concavity has in the end to becoms, In other words, the longer the range over
which the diseriminating marginal revenue curve lies below the simple marginal
revenue ourve, the greater must have been the previous divergence between the
two curves in the opposite aense,

1 This fact may be explained as follows. The output under discriminating
monopoly can only be fess than under simple monopoly if the less elastic of the
two demand curves is the more coneave. But for the more concave curve the
elasticity will fall more slowly, aa the price falls, than for the lesa concave curve.
As the price falla, therefore, the difference between the elasticities of the two
curves grows less and less. Az they paas through the point at which they are
iso-elaatic their positions are reversed, and beyond this point the more concave
curve ig the more elastic, It is poaaible, however, that they may not reach the
iso-elastic point towards which they tend until they have becoms inelastic, so
that the marginal revenue is negative. In thia case the discriminating marginel
revenue curve will continue to lie below the simple marginal revenue curva, and
will approach towards it, but will fail to cut it before it haa passed below the
% nxis.

* The onse in which the two separate demand ourves are straight lines was
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The above analysis suggests that on the whole it is more
likely that the introduction of price discrimination will increase
output than that it will reduce it.! Moreover there is some
reason, beside these purely formal considerations, to suppose
that cases in which the less elastic demand curve is more con-
vex than the more elastioc demand curve (so that price dis-
crimination will increase output) are likely to be commaon. The
monopolist (as we have seen) will, whenever possible, divide up
the separate markets in such a way that they are as nearly
homogeneous as possible,? o as to get the maximum benefit
from the power to discriminate, Now the demand of each indi-
vidual buyer for any commodity is likely to be satiable—that is
to say, for each individual buyer there is likely to be a certain

worked out {by & different method) by Professor Pigou (Eeconomics of Welfare,
p. 809). The case of straight lines may be illustrated thus:

This represents a special case of the
wituation illustrated in Fig. 64 above, [
Asn we then saw, the aggregate demand |\
curve must contain a kink at the price L
at which the lower demand curve cuts (\ a
the y exis. When the two separate 3
demeand curves are straight lines the ,
simple marginal revenue qurve which E
risea vertically below this kink coin. kY \Sf
cides with the saggregate marginal bl *,
revenue curve for all outputs beyond "'L_’:\’-g.w 2

that (OM,) at which the kink occurs.
The difference between the two o M M,

revenues {which is shown by the dif. Fia. 86a.

ference in the areas lying below the

two marginal revenue curves) is independent of the output (so long aa the
simple monopoly price ia at a level at which there are some sales in the weaker
matket), and ie equal to the triangle abe. The average revenue curve of the
discriminating monopolist is therefore agymptotic to the aggregate demand
curve.

1 Professor Pigou states that in conditions in which there would be some
sales in each market under a single price “there is no adequate ground for
expecting either that output under discriminating monopoly . . . will exceed, or
that it wili fall shert of, output under simple monopoly™ (op. cit., p. 286). But
he was led to this conclusion because his precise analysiz deals only with
straight-line demand curves and does not enable him to isolate the conditiona
in which discrimination will increase or reduce cutput.

In » passage which appears ineomsistent with this ome, he ressons that
beceuse perfect discrimination must increase output ordinary diserimination ia
likely to increass output (loc. cit, p. 287), and he argues that it will be more
likely to do so the larger are the number of separate marketa in which the
monopolist can sell, But, as we have seen, the result depends not upon the
number of markets but upon the relative ¢coneavitiea of the separate demand

eurves.
! See p. 184.
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price at which he will buy as much of the commodity as he
requires, so that any reduction below this price will not tempt
him to buy much more. Thus a market composed of individual
buyers who are all closely similar is likely to have a more or less
definite saturation point, below which the demand is highly in-
elastic. If the separate markets are of this type, then for any
market in which the simple monopoly price is below the satura-
tion price the demand curve will be both highly inelastic and
highly convex, while for any market in which the simple mono-
poly price lies above the saturation price the demand curve will
be more elastic and leas convex. When the markets are of this
type, therefore, the introduction of discrimination is likely to
increase output.

On the other hand, the “adjusted concavity” of the demand
curve of the separate market tends, as we have seen?® to be
numerically greater the larger is the amount of output sold in
that market under simple monopoly. Now the more elastic
market may often be composed of a large number of poor buyers
and the less elastic market of a small number of rich buyers,
The amount of cutput sold in the more elastic market may
therefore be considerably larger than in the less elastic market,
and if the demand curves are convex, this is likely to result in
a reduction of the total output when discrimination is intro-
duced. Only if the demand curve in the more elastic market is
concave will the fact that it iz larger than the less elastic market
strengthen the presumption that output will be increased by
discrimination.

t See p. 193,



CHAPTER 18

THE MORAL OF FRICE DISCRIMINATION

1

It is now possible to inquire how far price discrimination is
harmful or advantageous to the customers of the monopolist
and to society as a whole. First of all, it is clear, since average
revenue is greater under price discrimination than under simaple
monacpoly, that there may he cases in which no cutput would be
produced at all if price discrimination were not possible.! If the
average cost curve of a certain product lay above the demand
curve for it throughout ite length no profit could be made by
producing it under any one-price system. But if the average
cost curve, though above the demand curve, lay at some point
below the average revenue curve under price discrimination, a
profit could be made and some output would be produced pro-
vided that discrimination was possible.? It may happen, for in-
stance, that a railway would not be built, or a country doctor
would not set up in practice, if discrimination were forbidden.
It is clearly desirable that price discrimination should be per-
mitted in such cases, for the average revenue of the monopolist
cannot be greater than average utility {6 the consumers.? If

1 Of. Economics of Welfare, p. 287,

1 Profasaor Pigou (op. cit. p. 808) has worked out the conditions of thia pro-
blem under perfect discrirnination (seep.187, note). Under perfest diserimination
the marginal revenue eurve is given directly by the demand ourve, and Professor
Pigou pointa out that if the demand curve lies below the marginal eost eurve
throughout its length no output would be producsd even under perfect dis-
crimjnation, And he shows that the more rapid the rate of fall of average cost
the more likely is the demand curve to lie above the marginal sost curve for a
sufficient distance to ensurs that some output will be produced: to ensure, in
our terms, that the monopolist's average revenue curve at some point shall be
eut by the sverage cost curve.

* For the purposes of disoussions of this type it is neceseary to attach some
meaning to utility as a measurs of economio welfare. See p. 214, below.

203
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average revenue is greater than average cost, average utility
will also be greater, and the investment will lead to & gain to
society.

But this fact must not be considered to justify (from the
point of view of the community) price discrimination on the
part of a concern in which very long-lived investment (such as
the permanent way of a railway) has been made in the past and
which discovers that, owing to a decline in demand, normal
profits can only be made in the present if price discrimination is
possible. From the point of view of society it ia only necessary
that the concern should make sufficient profit to maintain the
efficiency of the plant, and not a profit which would have been
sufficient to justify the original investment,

2

When some output wonld be produced even if discrimination
were forbidden, it is only possible to say definitely whether price
discrimination is damaging to the interests of the customers, as
eompared with a single price monopoly, if we identify ourselves
with one or other group of customers. As compared with simple
monopoly, discrimination must always be disadvantageous to
those buyers for whom the price is raised, and advantageous to
those for whom the price is reduced, and it is impossible to set
the gains of one group against the losses of the other, But we
may have some reason to prefer the interests of one group above
those of the other, For instance, members of the more elastic
markets (for whom price is reduced) may be poorer than mem-
bers of the less elastic markets, and we may consider a gain to
poorer buyers more important than & loss to richer buyers. In
this case price dizcrimination must always be considered bene-
ficial. On the other hand, the less elastic market may be at
home and the more elastic market abroad, so that the interests
of the members of the stronger market are considered more
important than the interests of the weaker market,

But in this case price discrimination need not always be dis-
advantageous, for, as we have seen,! when the conditions are
such that output under diseriminating monopoly is larger than
under simple monopoly then, if marginal costs are falling, dis-

! 8ee p. 198,
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crimination may actually be beneficial to the members of the
less elastic market, since the marginal cost of the total output
will be reduced, and the price which they are required to pay
may be lowered. It must be lowered (provided that marginal costs
are falling) if the conditions are such that the simple monopolist
would sell no output in the wealker market. For then output
is necessarily increased by the introduction of discrimination,
and consequently marginal cost is reduced; but for the simple
monopolist marginal cost is equal to marginal revenue in the
stronger market; hence it follows that marginal revenue, and
consequently price, in the stronger market are necessarily re-
duced by the introduction of discrimination.t

We have seen that the condition in which output will be much
increased by discrimination is that the demand curve in ths
more elagtic market shall be highly concave. This is probably a
common case where the more elastic market is an export market
in which the exported goods are in competition with those pro-
duced locally. It will often happen that only a small amount
can be exported at relatively high prices but that as the price
of the exported goods approaches and falls below the price of
the local rival goods the demand for them increases very rapidly
—in short the demand curve is highly concave.? Thus there are
likely to be many cases in which the “dumping’” of a com-
modity (that is, selling at a lower price in the export market

1 Profeasor Pigou {¢p. ¢il. p. 286) pointe out that discrimination may some-
times be beneficial to the members of the stronger market, but he only considera
the case in which no cutput at all would be sold in the weaker market under
simple monopoly. Professor Pigou's analysis is limited to this case because
he ia only able to reach exact results for the case in which the separate de-
mand curves are straight lines. When no output would be sold in the weaker
market under simple monopoly, the introduection of discrimination will leave
the price in the stronger msrket unchanged if marginal costs are constant,
and raise it if marginal costs are rising; of. Pigoun (op. cél. p. 810, note. But
Professor Pigou's staternent is ambiguons, for he talks of supply price in place
of marginal cogt). Professor Viner (Dumping, p. 103} states, without preof,
that the price in the stronger market will always be unchanged and challenges
his readers to find & case in which it will be sltered. This challenge waa
takent up by Professor ¥ntema {loc. cit.) who reaches the same conclusions asg
Professor Pigou, by & method in some respects similar to that employed in
the last chapter: of. p. 182, note. Neither Profesaor Viner nor Professor Yntems
seer to have been aware of Professor Pigon's simple treatment of this problem,

? Aa we have seen, in the limiting case there is & certain price above which
no output at all can be eold in the wealker market, and the demand curve takes
on the Lmiting degree of concavity {p. 197). The case considersd above, in
which price in the stronger market must necesgarily fall if marginal costs are
falling, is thus seen to be an extreme example of the general case.
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than in the home market) is likely to reduce its home price,
provided that marginal costs are falling with increases of output.

It is sometimes argued {for instance by railway officials
anxious to justify the practice of discrimination?)that the mem-
bers of the high-price markets must in any case benefit from
the fact that other markets are served at a lower price. The
argument runs as follows: If a single price were charged the out-
put sold in the weaker markets would be less; a larger share of
the total cost of the concern would then have to be borne by the
stronger markets alone, and the price charged to them would
therefore be higher than when diserimination occurred. This
argument would be valid if the monopolist was limited to earn-
ing a certain fixed profit, although the conditions of demand
were such that he could make a larger profit. But so long as the
monopoliat acts upon the principle of maximiging his profits (as
he is assumed to do throughout the analysis of this book), dis-
crimination can only benefit members of the high-price markets
in the situation deseribed above.

From the point of view of society as a whole it is impossible
to say whether price discrimination is desirable or not. It is
obviously wasteful, from the point of view of society, if any
commodity fails to be produced up to the point where its mar-
ginal utility (shown by its demand price®) ia equal to its mar-
ginal cost. But under simple monopoly marginal revenue is equal
to marginal cost; monopoly output is therefore undesirably
small. From one point of view, therefore, price discrimination
must be held to be superior to simple monopoly in all those
cases in which it leads to an increase of output, and, as we have
seen, these cases are likely to be the more common. But against
this advantage must be set the fact that price discrimination
leads to a maldistribution of resources as between different
uses,® a subject which would take us too far afield to discuss.
Before it is possible to say whether discrimination is desirable
or not, it ig therefore necessary to weigh up the benefit from the
increase in output against this disadvantage. In those cases in
which discrimination will decrease output it is undesirable on
both counts.

1 E.g. Report on Rail and Road Trenepori, 1432, p. 12.

! See below, p. 214 and p. 318, for a further discussion of this point.

1 See Economice of Welfare, pp. 284-85 and 288-89, for the expoaition of this
subject,
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3

One further point remains to be considered. In Chapter 13
we discussed the guestion of price control, but we assumed that
only a single price could be imposed. We must now consider
whether it would be preferable to impose a system of dis-
criminating prices.

Under a single price the maximum output will be achieved,
when average costs are falling, if the imposed price is that at
which demand price and average cost are equal. This, however,
involves a waste, since there would be a considerable range of
output, beyond that at which demand price was equal toaverage
cost, over which demand price exceeded marginal cost; and since
demand price is presumed to measure marginal utility, it is
degirable that this additional output should be produced. This
waste could be partly eliminated and a larger output could be
achieved if it were possible to impose diseriminating prices. The
average revenue under uncontrolled price discrimination is
greater than under uncontrolled simple moncpoly, and the
largest possible output will be that for which the average
revenue of a discriminating monopolist would be equal to his
average cost. With any given system of markets, in order to
induce the monopolist to produce the maximum possible out-
put, it is necessary to impose a system of prices such that the
marginal revenues in all markets are equal, and such that
average total revenue is equal to average cost. The required
output will then be produced. No larger ocutput could be sold
without involving the monopolist in a loss.?

This method would ensure that the largest possible cutput
should be produced, but it is subject to the general objection to
price discrimination referred to above. It might therefore be
considered desirable to sacrifice some part of the increase in
output which could be obtained by this method, and to indulge

1 The difference between average revenue under discrimination and under
simpla monopoly will be greatest in those cases in which the difference between
output under discrimination and under gsimple monopoly is greatest. The same
conditions, therefore, which make discriminating output large az compared to
simple monopoly cutpul (relative concavity of the more elastic demand curve)
will make the ontput obtainable by the above method large relatively to the
cutput obtained by a single impesed price.
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in a smaller degree of price discrimination, but some degree of
discrimination will almost certainly be desirable.!

1 Professor Pigou, having established the fact that perfect competition is
generally preferable to discriminsting monopoly, preceeds to argue (Economics
of Welfare, chep. xviil.) that it is desirable that railway ratea should be fixed at
the level appropriate to simple competition, which, as he shows, would entirely
eliminate price diserimination. But his argument is extremely obscure. Under
competition price isequal both to average and to marginal eost for the individual
concern. It would only be possible to impose such a price upon a railway if it
80 happened that it was working just at ite optimum capacity, so that average
cost was &t & minimum and equal to marginal cost. But, as Professor Pigou
himself points out, railways are very likely to be working under falling average
vosts, and when average cost for the individual concern ia falling there is no
such competitive price, since marginal cost must be less than average cost.
Proiessor Pigou may, however, be interpreted to mean that it is desirable to
irmpose the price at which demand price is aqual to average cost. This,»as we
have ssen, will involve a waste of output which might be secured by the method
here suggeated, which appears to have been overlooked by Professor Pigou. In
order to justify price discrimination in favour of the weaker markets he intro.
duces the fact that demand price may not be as grest as the marginal social
utility of the commodity, for instance when cheap workmen’s tickets enabie
workera to live healthily in the country (loc. ¢it. p. 314). But in order to establish
the fact that there ie 8 waate of potential cutput it ia only necessary to constder
that, for & greater output than that which would come about under a single
imposed price, the demand price (which ia taken to measure marginal utility)
s greater than the marginal coet.
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CHAPTER 17

4 DIGRESSION ON THE BUYER

1

So far we have looked at the initial problem, Why does that
banana cost a penny? through the eyes of the seller. We have
considered the question, Why did that man take a penny for a
banana? in forms of ever-increasing complexity. We must now
open the second question, Why did the other man give a penny
for a banana? Here we are immediately faced with one of
the most awkward of the fundamental guestions of sconomic
analysis, It is usual to describe the quality in commodities which
causes them to be bought or otherwise acquired as witlity, but
no perfectly satisfactory definition of utility has ever been
found. The attempt to define it has generally originated in a desire
to justify the use of a marginal utility curve. The use of the
curve, and the apparently sensible results obtained from using i,
precede the definition. The spectacle of successive economists
erecting card-house definitions and of successive critics blowing
them down (leaving the curve itself unaffected) has tempted
the present writer to build a definition in which the cards are
already lying flat.

Utilsty is the quality which makes commodities desirable
to buyers. The marginal ufility of a given commodity iz the
addition to the total utility obtained by a single buyer, when
a unit addition! is made to the amount of this commodity
which he buys.

The fundamental assumption of economic analysis is that
every individual acts in a sensible manner, and it is sensible for
the individual to balance marginal cost against marginal gain,

L See p. 122, note.
211
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It follows that when a given marginal cost is heing incurred
by a buyer in purchasing a commodity the marginal utility of
the commodity to him is equal to its marginal cost.

Now this account of utility is based on a circular argument,
The house of cards is already lying flat,

The point can be illustrated thus: Take as a definition of
sensible conduet: conduct that leads to survival. Then & man
who looks to the right and to the left when crossing a street is a
sensible man. A man who allows himeelf to be run over by a bus
is not sensible. But a man who wishes to commit suicide is
sensible, upon & less restricted definition of common sense, when
he ailows a bus to kill him (for common sense, as the phrase is
used in this book, must be understood to entail an ahsence of
ethical prejudices). The analysis based on this definition of
common sense is therefore not capable of giving a completely
satisfactory account of the actions of all pedestrians, but it
covers a sufficiently high proportion of all cases to make it of
practical interest,

Or take as a definition of sensible conduct: conduet which
leads to the maximisation of money gains. Then a man who
balances marginal money cost against marginal money receipts
is sensible. A man who fails to do so is not sensible. A man who
has a good reason for not doing so (for instance, that he prefers
lying in bed to making money) is sensible upon a less restricted
definition of common sense, and the cases to which an analysis
based upon the economist’s definition of common sense does not
apply satisfactorily are a far higher proportion of all cases than
the proportion of suicides to all pedestrians. But even so, the
economist’s definition of sensible conduct may be held to give
results of some practical intereat. Both definitions of common
sense are temporary expedients which allow an analysiz to de-
velop to a certain length, and which may be removed when the
analysis becomes capable of dealing with a more general and
more complicated definition of common sense. But when we
come to analyse the conduct of buyers who buy commodities,
not for the sake of money gain, but for the sake of owning and
consuming the commodities, we have no objective criterion of
common sense, such as survival or money gain. Utility is the
criterion, and the notion of utility already involves the definition
of common sense.
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This difficulty would be of no importance if a behaviourist
technique of experiment were available to discover actual
curves for typical individual buyers, showing the marginal costs
incurred in the purchase of all amounts of an actual commodity.
The utility of any given amount of & commodity, to a given
buyer, would then be the integral of the curve, and it would be
unnecessary to inquire whether the buyer was sensible or not.
But, although such an experimental technique could be im-
agined, it certainly does not exist. A technique of Gedanken
Ezperimente may be used to eke out the meagre equipment of be-
heviourist psychology. A series of questions may be put by the
analytical economist to himself: How many bananas would I buy
in a week if the prios were a halfpenny? How many would I buy
if my income were £500 a year? How many would I buy if
oranges were seven for sixpence? How many would I buy if
1 saw a poster saying Eat More Fruit as I went to my office by
tube? How many would I buy if it were a hot summer? How
many would I buy if my next-door neighbour owned a Persian
cat? These questions enable the economist to give a rough, im-
perfect, and admittedly treacherous account of his own marginal
utility curve for bananas. By assuming that other people have
much the same psychology sz himself he can, by an act of
blind faith, admit the existence of a definite marginal utility
curve for bananas for individuals other than himself. And he can
continue to make use of marginal utility curves with a pacified——
though not quite contented—professional conscience. It would
be possible to apply the same method to the cost curve, Marginal
cost might be defined as that which is equated tc marginal
revenue, and total cost might be regarded as the igtegral of a
marginal cost curve drawn up by behaviouriatic methodas of in-
vestigation. Such a marginal cost curve would diverge from the
marginsal cost curves which we have been employing in the case
of gellers who were not sensible or who had some good reason
for not wishing to maximise their money gains. There is thus no
essential asymmetry between the marginal cost curve and the
marginal utility curve, But since the principle of maximising
money gaina provides a convenient objective criterion of com-
mon sense, it appears more profitable to assume that all sellers
are sensible and all endeavour to maximise their money gains. Tt
is then possible to use an objective conception of marginal cost,
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the definition of which does not involve a circular argument,
and this policy has been pursued throughout our analysis of
selling.

The marginal utility curve is the weakest link in the chain of
the margingl anslysis of value. But it is not a very important
link, There is no reagon to despair of an experimental method for
discovering demand curves showing the amounts of a com-
modity that will be bought at various prices in a given market
in a given time, and it is with demand curves of this nature that
the first part of this book was concerned. The first part of this
book would survive the complete destruction of the notion of
marginal utility.!

When we are concerned with a demand curve, which is looked
at objectively by the seller, there is no need to inquire into the
nature of utility. And when we are concerned with the analysis
of the decisions of the individual buyer a marginal utility curve
discovered by behaviouristic methods and a purely formal de-
finition of utility will serve our turn. There is no part, therefore,
of the analysis of value which requires a knowledge of the real
nature of utility. Only in the departments of Public Finance
and the Economics of Welfare is the real nature of utility of im-
portance. For these departments of economic analysis it is neces-
sary to have some definition of sensible conduct, which involves
the notion that buyers act in their own economic interests, for
which no objective criterion has yet been found. In the depart-
ment of the anaiyeis of value the circularity involved in the
definition of utility is only a minor blemish, But in the depart-
ments of analysis which involve the conception of economic
welfare the circularity of the definition of utility is certainly a
stumbling-block. If buyers are not sensible, or if they have good
reasons for not pursuing their economic interests, the utility of
a commodity to a buyer, represented by the integral of his
marginal utility curve, will not provide a quantitative measure-
ment of the economie welfare, in any interesting sense, derived
by him from the consumption of the commeodity. Thus even if a
behaviouristic marginal utility curve could be discovered it would
not be of service in the analysis of economic welfare, unless it

1 Thie fragment of philosophy wae taught me by the marginal technique of
snalysis. But I am indebted to & philosopher, Mr. R. B, Braithwaite, of King's
College, Cambridge, for assistance in formulating it.
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were possible to discover that all buyers are sensible upon some
relevant definition of common sense.

The notion of consumer’s surplus, the difference between the
total utility of any given amount of a commodity consumed by
a buyer, and ifs total cost, has therefore no real or interesting
meaning until a relevant definition of common sense has been
found. A purely formal conception of consumer’s surplus, de-
rived geometrically from the marginal utility curve, is used in
the following analysis. In the following chapter it is assumed
that the marginal utility curve for a buyer can be drawn, either
by behaviouristio investigation or by Qedanken Ezperimente.
Once the curve has been drawn up there is no further need to
inquire into its nature, and the analysis can take its course.

None of these objections applies to the analyzis of the decisions
of a buyer of a factor of production. Factors of production are
not bought for their own sake, but for the sake of earning money
income by selling the commodities which they produce. The
principle of maximising money gains will therefore once more
provide an objective criterion of commeon sense, and it is only
necessary to assume that the buyer is sensible in order to be
able to proceed with the analysias of buying. The treacherous
notion of utility is therefore only required for the purposes of
the chapter which follows. The analysis of Book VII., which
deals with the decisions of buyers of factors of production, is
free from the difficulties which beset the analysis of the buying
of commodities.

2

It is necessary to find a name for the individual buyer which
will correspond to the name monopolist for the individual seller,
In the following pages an individual buyer is referred to as a
monopacnist.t

The criterion of perfect competition among sellers is that
the demand curve for the individual seller should be perfectiy
elastic; similarly the criterion for perfect competition among
buyers is that the supply curve to the individual buyer should
be perfectly elastic. This is the case in an ordinary competitive

1 The older phrase “monopoly buyer™ is illogieal, and is associated with a
eomeeption of monopsony corresponding to the sonception of monopoly dis-

cussed on p. 8. I am indebted to Mr. B.L.Hallward, of Peterhouse, Cambridge,
for the word monopsony, which is derived from dyfwreiv, t0 go marketing.
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market. A buyer can walk into a shop and buy as much as he
pleases at the current price. If he offers less he can buy nothing,
and if he offered a little more he would engross the whole supply.
Perfect competition among sellers requires two conditions, that
the number of sellers shall be large, and that the customers shall
all have the same preference {or the same indifference) between
one firm and its rivals. Similarly perfect competition among
buyers requires that the numbers of buyers composing a market
shall be large, so that a change in the amount purchased by any
one of them has a negligible effect upon the total purchases of
the market, and that sellers are indifferent as to whom they
provide with their wares. The second condition will not always
be fulfilled—some firms will give special terms to certain cus-
tomers either from sentiment, family connection, gratitude, or a
“lively expectation of benefits to come”—but it is clearly more
frequently fulfilled in the real world than are the conditions of
a perfect marke$ from the point of view of sellers.? So long as
competition among buyers is perfect, marginal utility must be
equal, for each buyer, to the price of the commodity. For price
is equal to0 marginal cost to the buyer, and marginal utility is
defined as some quantity which is equated to marginal cost. But
the marginal utility curve for a buyer is not a demand curve.
It does not represent a list of the amounts of a commodity
which will be bought at various prices; it represents the amounts
which will be bought at various marginal costs to the buyer. So
long as the supply of the commodity is perfectly elastic to the
buyer the marginal utility of each amount of it will be equal to
its price (since its price is equal to its marginal cost). It is there-
fore formally correct to describe the marginal atility curve of a
buyer as his demand curve upon the assumption that the com-
petition among buyers is perfect, just as, under perfect sellers’
competition, where marginal cost is equal to price, the marginal
cost curve of a seller is the supply curve of his output. When com-
petition among buyers is known to be perfect the demand curve
of the market may be taken to represent the marginal utility
curve of the buyers as a group. The total amount purchased is
divided between the buyers in such a way that the marginal

1 Moreover, the supply to an individual buyer may be perfsctly elastic, even
though the market is not perfact, since there are often a largs number of buyers
to each seller, so that the relevant amount of purchases for any one buyer can
be had &t a constant price.
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utility of the amount purchased hy each one of them is equal to
the price.l

We saw in Chapter 7 that it is impossible to draw up the
supply curve of a commodity produced by a number of sellers
without first postulating the conditions of demand for the in-
dividual gellers. Similarly it is impossible to draw up the demand
curve for a commodity purchased by a number of buyers with-
out postulating the conditiona of supply to theindividual buyers.
But to postulate that competition among buyers is perfect is
far more realistic than to postulate that competition among
sellers is perfect, gince the number of buyers in any ordinary
market is large relatively to the number of sellers. In the follow-
ing chapter, therefore, we shall only consider the case of a single
buyer on the one gide and a perfectly competitive market of
buyers on the other, and ignore the problem of an imperfectly
competitive market of buyers.

I Even if all the problems connected with the definition of utility are
assumed to be solved, the difficulty remains that the marginal utilities of
different buyers composing a market are not messured on the same scale
{sea Marehall, Principies, p. 128), because the utility of money, in which the
utility of the commodity is measured, will be different for buyers who differ
in reapect of relevant social and paychological characteristica, or in respeet of
their money incoma, But it is convenient for some problema to regard the
demaand curve of & market as a collective marginal utility curve, and pro.
vided it is recognised that marginal utility is a pursly formal eenception
which mey be, in some circumstances, devoid of any real or interesting
meaning, it appesrs legitimate to raake nae of it.



CHAPTER 18

MONOPSONY

1

Trz principle underlying the analysis of the decisions of a
buyer as to how much of a commodity to buy is that he will
equate marginal utility o marginal cost. As we have seen, this
statement is no more than a tautology. If the supply of the
commodity to him is perfectly elastic he will equate marginal
utility to price. This will oceur, first, if he is one of a large
number of buyers, so that a change in his purchases has a
negligible effect upon the total output of the commodity, and
consequently a negligible effect upon its price; or, second, if the
commodity is sold under conditions of constant supply price,
8o that even if a change in his purchases produces a significant
change in output it causes no change in price.

Examples of a buying agency whose purchases represent the
whole or a large proportion of the output of a commodity pro-
duced by & competitive ! industry are found when the consumers
of a certain commodity are organised, or when a socialist govern-
ment regulates importe, or when a certain individual happens to
have a taste for some commodity which no one else requires. An
everyday example occurs when an individual orders note-paper
with his address printed on it. In such cases, if the commodity
is not produced under constant supply price, marginal utility
will not be equal to price. The amount purchased will be regu-
lated so that marginal utility is equal to marginal cost. The
price will be the supply price of that amount of the commodity,
which may be either greater or less than its marginal cost to the
buyer.

1 The case of & monopsonist buying from a monopclist {usually called “bi.
lateral monopoly"') is not discussed in this book,
218
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2

Qur next task is to consider the change in the amount of a
commodity purchased when the market changes from an in-
definitely Jarge number of competing buyers to a single buying
agency. This may be described as the comparison between
competitive and monoprony buying, just as the corresponding
comparison for selling was called the comparison between com-
petitive and monopoly output.

The present comparison is not subject to the formidable ob-
jections which were raised against the earlier comparison. The
chief objections sprang from the fact that in order to give a
definite basis to the comparison it was necessary to postu-
late conditions of perfect competition, which are rarely to
be found in the real world. It is true that the demand curve
only has an unambiguous meaning when buying is perfectly
competitive, but this state of affairs is the rule rather than the
exception in most ordinary markets, since there are usually
a large number of buyers to each seller. The basis of our
comparison, therefore, the competitive demand curve, can be
used without hesitation. It is easy to imagine a group of buyers
at first acting independently of each other, and then forming an
agreement to act in concert without causing any change in the
demand curve, which may be taken to represent the marginal
utility curve of the monopsonist organisation,® or any change in
the conditions of supply of the commeodity which they consume.?
We can therefore set out the comparigon between the amounts
of a commeodity that would be bought under competition and
under monopsony when the marginal utility curve and supply
curve are the same in the two cases, without being obliged to
make the reservation that in practice they never will be the
same.

The comparison will be in some respects similar to the com-
parison. between monopoly and competition. A monopsonist has
to pay the supply price of the output of the commodity which he

1 See p. 2186,

' It is important to notice, however, that a monopsonist organisation will
roproduce the conditions of a perfect market. It will therefore enforce re-

organisation upon an imperfectly competitive industry, in such a way es to
ensure that any given output is produced in the most efficient manner.
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buys, but he will regulate his purchases in such a way that mar-
ginal cost is equal to marginal utility; while under competition
it is the price, or average cost to the buyer, which is equal to
marginal utility. It follows that under constant supply price,
when average and marginal cost are equal, the amount pur-
chased under monopsony will be the same as under competi-
tion. But when an industry is working under increasing or
diminishing supply price, marginal cost to the monopsonist will
not be equal to the price of the commodity.

Under increasing supply price, gince each additional purchase
which the monopsonist makes raises the price which he must
pay, the marginal cost to him is greater than the supply price of
the commodity. Supply price is average cost to the monopsonist,
but he will regulate his purchases by reference to marginal cost,

Fia. 46.

M is the marginal cost curve to the industry, and this is
the marginal cost curve from the point of view of the
monopsonist.

AC is the average cost curve of the industry, or the supply
curve,

The monopsonist will buy that output (ON) at which mar-
ginal utility {or competitive demand price) iz equal to
mazrginal cost, and he will pay NP, the supply price for
that output, which is less than the competitive price (QD).

If the curves are straight lines, it can be seen that he will buy
something more than half the competitive amount. If his de-
mand were perfectly elastic {a case which it is hard to conceive),
and the supply curve was a straight line, he would buy exactly
half the compstitive amount,

If the industry is working under decreasing supply price, he
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will find that every increase in his purchases lowers the supply
price,! and marginal cost to him, which is the same thing as
marginal cost to the industry, will be less than the supply price.
He will therefore buy more than the competitive amount. Thus:

O Q N
Fia. 87.

ON will exceed OQ, and NP, the monopsony price, will be
less than QD, the competitive price.

ON may exceed OQ without limit, and with a given supply
curve it will be greater the less the slope of the demand
curve, It will approach more closely to the competitive
amount the greater the slope of the demand curve,

If the demand of the monopsonist is perfectly inelastic (as
might oceur over the relevant range of prices) he will purchase
the competitive amount at the competitive price,

3

An interesting special case of monopsony can be illustrated by
the example of note-paper printed from a special die. This intro-
duces a type of relationship between marginal and average
curves which we examined in Chapter 2.2 A certain cost has to
be incumrred for the die, and once the die has been made the

} Under conditions of decreasing supply price the monopsonist cannot proceed
marely by declaring the price at which he will buy, for an wnconditional offer of
a certain price would call out an indefinitely large output from the industry.
The monopronist (wha is conceived to Imow the course of the supply curve of
the commodity) must decide upon the output that he will buy, and allos it
between the different sellers.

' See p. 39.
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marginal cost of printing more paper will be constant. Thus
marginal cost is constant and average cost for successive
amounts will consist of this constant cost of printing and paper,
plus an ever diminishing share in the fixed cost of the die. The
average curve will be of the form of a rectangular hyperbola to
which the marginal curve is an asymptote.

The householder who buys note-paper must incur the cost of
the die even if he requires only one sheet, and when it has been
made the marginal cost of all amounts of note-paper will remain
constant, Thus if we ignore the general costs of the stationer
and consider this one transaction in isolation, we see that the
householder will order that amount of note-paper (ON in Fig.
68) at which marginal utility is equal to the cost per unit of
paper and printing, but he will have to pay the average cost
(NP) including the total cost of the die.

Fia, 68,

Let us now compare this householder with an undergraduate
who buys note-paper with a college crest, of which there are a
number of purchasers and sellers. Let us suppose that the
demand curves for note-paper of the undergraduate and of the
householder are exactly alike, and that the cost of the die and
the paper are the same in each case. The price of paper to the
undergraduate will be less than t¢ the householder, since his die
is used more fully. But the marginal cost of paper to the house-
holder (which regulates the amount that he purchases) will be
less than the price to the undergraduate (which regulates the
purchases of the undergraduate), since this price must cover the
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average cost of the die, in addition to the cost of paper and
printing.

We thus reach the curious conclusion that the householder
will buy more paper than the undergraduate, although he paya
& higher price. This trivial example illustrates a principle which
may be of importance when goods, for instance a type of
machine which is only used by one manufacturing firm, are
customarily bought on special orders.

4

The analysis of monopsony is usually made in a way similar
to the conventional analysis of monopoly. The monopsonist is
conceived to maximise his consumer’s surplua? in the same way
as the monopolist maximises his net revenue. Thus;

0 N
Fia. 69.

At the output ON, bought at its supply price NP, the con.
sumer’s surplus is represented by the shaded area. When
this area is at & maximum ON will represent the most
profitable amount for the monopsonist to purchase.

This meihod gives the same result as the analysis set forth
above, for clearly consumer’s surplus is at a maximum when
marginal cost and marginal utility are equal. If purchases were
pushed beyond this point, marginal cost would exceed marginal
utility, and the surplus would be reduced, while if purchases
were reduced below this point, the loss of utility would be
greater than the saving in cost.?

1 Bee p. 215.
* 1i the demand curve is known throughout its length, consumer*a surplus can
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5

Just as we have price discrimination for a monopolist, s0 we
may have price discrimination for a monopsonist. This would
occur when groups of sellers can be dealt with separately, juss
aa seller’s digcrimination cen oceur when buyers can be divided
into separate markets. The monopsonist will buy from each
source of supply in such a way that the marginal costs to him
of the outputs bought from each source are equal to each other
and to the marginal utility of the whole amount purchased, in
just the same way as the monopolist will sell in each separate
market such an amount that the marginal revenues are equal
in each market and equal to the marginal cost of the whole
output.! The possibility of discriminating with advantage will
depend upon a difference in the elasticities of supply from vari-
ous sources, that is, the elasticities of the average cost curves of
each group of sellers. If the elasticity of supply from each source
is the same, the amount purchased from each source under
simple moncpsony (when thers is only one price) will be such as
to equalise the marginal cost of each separate output, and there
will be no advantage from discriminating. When the elasticities

be shown in & mannet similar to rent (sea p. 136, note}. From the demand curve,
which represents marginal utility, the average utility curve (A ¥/} can be de-
rived. Then, under perfect competition, if the price
is PQ the amount (OQ} will be bought for which
marginal atility is equal to PQ, while the average
utility (RQ}) is greater than the price. Consumer’s
surplus (the shaded ares in the figure) is thus shown
as the difference between marginal and average utility
{PR} multiplied by the amount bought.

This presentation of consumer’s gurplus does not,
of course, remove any of the fundamental difficulties
involved in the conception. Average utility cannot
be known directly, but can only be inferred frowm marginal utility. Thua it ia
necessary to know the demand prices for all quantities between zero and the
amount actually consumed before we can discover the consumer’s surplus
which the commodity yields at a given price, and since it is almost alwaya
imposaible to discover the whole courss of the demand curve for & commodity
from zero it is impossible to discover the consumer's surplus which it yielda.
In any cass consumers’ purplus is here regarded &s a purely formal conception
{see p. 215) which may be devoid of any interesting meaning as & meaaurs of the
economic welfare derived by the buyer from the commodity.

L Tha cost of production in each group is assamed to be independent of the
amount bought from the other groups. This assumption ia similar to that made
in the analysis of price discrimination: that each market is independent of the
prioe charged in the others.

Fig. 694,
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are different the amount bought from the less elastic sources of
supply will be reduced below what would have been bought from
those sources under simple monopsony, and the price to them
will be lowered! The amount bought from the more elastic
sources will be increased, and price to them will be raised. The
analysis is in every way symmetrical with the analysis of dis-
crimination under monopoly, and the comparison between
simple and discriminating monopsony output can be made by
means of the same technique. Further, as soon as the marginal
cost curve to the discriminating monopsonist has been dis-
covered it is a simple matter to compare the amount bought
under discriminating monopsony with the amount bought under
competitive conditions,

The extent to which discrimination will be possible will depend
upon the number of separate sources into which the total supply
can be divided and upon the conditions of supply from each
source, Perfect discrimination would be achieved if each unit of
the commodity were bought at a different price. This would be
possible if each separate seller of the commodity owned one in-
divigible unit of it, or if it were practicable to deal with each
geller by making an all-or-none offer for that amount of the
commodity whose marginal cost to the seller is equal to its mar-
ginal utility to the monopsonist, at a price equal to its average
cost.? The monopsonist would then be able to purchase each
unit of output at its minimum supply price, and would avoid

¥ It is assumed that the supply curve from each source is riging. If the
supply curve from any source is falling for all amounts of cutput the monop-
soniat will buy only irom that acurce, except in so far aa it is profitable to buy
a small amount of output from some other pource where coste are rising (or
falling mors slowly) but are lower for a range of small outputs,

* Perfect diserimination in selling or “‘diserimination of the first degree™
{p. 187) requires a similar condition: that the buyer should only buy one in-
divisible unit of the commodity or that he ahould be made an all-or-none offer
of & certain amount ut & price equal to the average utility. Now it is obviously
far more likely that the owner of a factor of preduction, the puzchase of which
is the most common case of monopeony, should have a perfectly inelaatic
supply {above & certain supply price} than that the buyer of a commodity
should have a perfectly inelnstic demand (below a certain maximum demand
price), Moreover, under customary methoda of selling it ia more often feasible
for a singie buyer to deal with each of a numnber of sellers separately than for a
single aslier to deal with each of a number of buyers separately, and the resent-
ment of a seller at being presented with an all-or-none offer for a certain armount
of outpui is likely to be iess than the resentment of a buyer at receiving a
similar offer to buy & certain amount of output. Perfect digerimination under
monopsony is therefore more likely to be practicable than perfect discrimina.
tion under monopoly.

Q
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the payment of the whole of what, under competitive conditions,
would be the rents earned by the factors employed in producing
the commodity.

The comparison between purchases under perfectly dizserimin-
ating monopsony, simple monopsony, and perfect competition
can easily be made (assuming that the demand curve is the
same in each case) when the commodity is produced by an indus-
try working under increasing supply price, without economies
of large-scale induatry.!

The monopaonist under perfect diserimination will purchase
that amount of the commedity at which supply price is equal to
demand price. The supply price to compstitive buyers is the
price per unit which they must pay for each amount. As the
amount bought increases the supply price rises, and each unit
of the greater amount must be paid for at the higher price. But
under perfect discrimination the monopsonist does not increase
the price which he pgives for each unit of the whole amount
when he increages the amount that he buys. He pays for the
additional unit at a higher price without affecting the price of
the rest. Thus the marginal cost to him of each amount is equal
to the supply price of that amount, The simple monopsonist will
equate marginal utility with marginal cost to the industry, and
this, under increasing cost, will be greater than supply price,

SMC is the curve of marginal costs to the simple monop-
sonist.

DM is the supply curve. It represents both marginal costs
to the perfectly discriminsting monopsonist and average
costs to the simple monopsonist.

DAC is the average cost curve of the discriminating
monopsonist,

D2M( is marginal to DAC, while SMC iz marginal to DMC.

The perfectly discriminating monopsonist will thus buy the
comnpetitive amount of output (ON’=0Q) and the simple

! The existence of economies of large-scale industry would invalidate the
condition that the cost in each source of supply shall be independent of the
amount bought from other sources, and the analysia of & case in which there are
economies of large.acale industry would require & different technique from that
set out above. It is further necessary to the comparison set out above that the
existence of perfectly discriminating monopsony should not alter in any way
the organisation of the industry.
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monopsonist will buy ON, which is less than the competitive
amount, at the price NP. The perfectly discriminating monop-
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ronist will pay the prices ranging from QA and QD, so that his
average cost is QP’, the average of the supply prices of all out-
puts up to 0Q. iz total cost is equal to the area OADQ, or
to the rectangle OCP'Q,

G

Themostimportant cases of monopsony willoccurin connection
with monopoly. A monopolist must necessarily be a monopsonist
of the factors which he employs. Diseriminating monopsony
ig likely to occur when the monopolist employs a non-homo-
geneous factor of production. In the case of land it is easy to
imagine perfect discrimination to occur, since it is customary
for a separate bargain to be made for each pisce of land accord-
ing to its quality. Thus & monopolist would have the opportunity
of acquiring the land which he needs at its transfer price, and
when he increases the amount that he employs, the fact that he
is extending his “margin of cultivation” may have no effect on
the rent payable for land that he has already acquired. In short,
he may keep for himself the rent of land in his industry. This,
a3 we have already seen, has an important effect on monopoly

output,t
1 Bee p. 151,
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Where there was an imperfectly elastic supply of labour to
an individual employer perfect discrimination might also occur,
but this could only happen if each worker were hired separately
at that minimum rate below which he would refuse the offer of
employmen$. Discrimination in employing labour is likely to
oceur, but it is unlikely to be perfect.

Less than perfect discrimination would be found where it was
impossible for the monopsonist to treat separately with the
seller of each unit of the factor, but where there were several
separate sources of supply in each of which the elasticity of
supply was diffevent; for instance, where men and women can
be employed on the same type of work, and where all men have
to be paid the same rate, and all women the same rate, but men
and women can be paid at different rates. The nature of the
demand for a factor of production, however, involves congider-
able complications. The discussion of the demand curve for a
factor which follows in the next Book will prepare the way for
the application of the principle of monopsony to the purchase
of factors of production.



CHAPTER 19

RELATIONSHIF OF MONOPSONY AND MONOPOLY TO PERFECT
COMPETITION

THE principle of monopsony of factors of production is to some
extent latent in the analysis of monopoly. Under increasing cost
the monopolist takes into account the whole increment to the
costs of the industry as the output of his commodity increases,
which is the same thing as to say that he takes into account the
fact that when he increases his purchases of one or other of the
factors of production he raises the supply price of the factor
against himself. Under decreasing cost he takes into account
the whole of the economies induced by each increase in output;
that is to say, he takes into account the fact that when he in-
creases hia purchases of ome or other of the factors its efficiency
is increased and ite efficiency cost lowered.

In short, when we say that a monopolist regulates his output
by the marginal cost to him of the output, we have already
implied that he is a monopsonist in respect of the factors of
production which he uses. The principle of monopoly thus in-
volves the principle of monopsony and we were implicitly intro-
ducing the principle of monopsony when we were engaged in
the analysis of monopoly.

The principle of monopsony entails that when the supply
curve of a commodity is not perfectly elastic from the point of
view of a single buyer (whether it be an individual or a group
acting in concert), the buyer will equate marginal utility with
marginal cost, and will pay for the commeodity at the appropri-
ate supply price. Yet this is exactly what each individual buyer
does in conditions of competition. Each buyer equates marginal
utility to him with marginal cost to him; the only difference is
that the marginal cost to him of the commodity is simply the

229
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ruling price, so that price, marginal cost to him, and marginal
utility are all equal.

The principle of monopoly entails that the monopolist will
equate marginal revenue to marginal cost, yet this, again, is
exactly what is done by competitive producers. The only differ-
ence is that for each competitive producer marginal revenue is
simply the current price of the commodity, so that price, mar-
ginal revenue to him, and marginal cost are all equal.

Thus the common-sense rule that the individual will equate
marginal gains (whether of utility or revenue) with marginal
cost, applies equally to monopsony, to monapoly, and to perfect
competition.

This principle, though sufficiently obvious in itself, is of the
utmost importance in economic analysis. The assumption con-
stantly made, tacitly or openly, in most economic text-books,
of perfectly competitive conditions, has tended to obscure its
workings. When we say, for instance, that price is equal to mar-
ginal cost, or that marginal net productivity of labour is equal
to wages, or that marginal utility is equal to price, we are
tacitly assuming perfectly competitive conditions. It is true
that under conditions of competitive selling marginal cost is
equal to price, but the fundamental fact (itself merely & matter
of common sense) is that marginal revenue to the individual
seller is equal to marginal cost to the individual seller. It is only
because marginal revenue to the individual happens to coincide
with price in competitive conditions that it is true to say that
price is equal to marginal cost. In the same way, the wage will
only be equal to margina! net productivity {the demand price
for labour) if the supply of labour happens to be perfectly
elastic, and price will only be equal to the marginal utility of
the individual buyer if supply happens to be perfectly elastic.
The cases which arise in perfect competition are only special
cases of the general rule that the individual will equate mar-
ginal cost to him with marginal gain.

It is remarkable to what an extent concentration on ‘“mono-
poly net revenue” has concealed the similarity of the forces
determining competitive and monopoly value, so that while
monopoly provides the most clear and striking examples of the
working of the marginal principle it has always been treated as
an exceptional case to which the marginal analysis could not be
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applied. 1t is the object of the treatment suggested in this book
to break down the hard and fast distinction between the analysis
suitable to competition and the analysis suitable to monopoly,
and to show that the same system of ideas is equally applicable
to monopoly, monopeony, and perfect competition.

When (for the sake of illustration) we suppose that a per-
fectly competitive industry is monopolised, the demand and
cost curves remaining unchanged, the essential point is that
the unit of control has altered. Marginal cost or marginal gain
exert no influence unless they are marginal cost and marginal
gain to some definite decision-making entity, whether an in-
dividual buyer, a firm, or a group acting in concert. Under com-
petition, the unit of control is the firm, and it is marginal gain
and marginal cost to the firm which govern output. When a
monopoly is formed and the firms begin to act in concert, it is
marginal gain and marginal cost to the whole group which deter-
mines cutput. It is only because marginal cost or marginal
revenue is different for the whole group and for the eeparate
individuals that monopoly output differs from competitive
cutput. The mechanism by which it is determined is the same
in each case,



BOOK VIl

THE DEMAND FOR A FACTOR OF
PRODUCTTON



CHAPTER 20

A DIGRESSION ON MARGINAL NET PRODUCTIVITY

1

In order to continue the analysis of monopsony it is necessary
to examine the nature of the demand eurve for a factor of pro-
duction. Labour will serve a8 an example of a factor, and in
order to simplify the discussion we will assume that all men are
alike, so that a “man’ represents an efficiency unit! of labour.

The discussion must perforce be carried on in a manner even
more abstract and far from reality (since the reality is even
more complicated) than the discuasion of the competitive supply
curve. It is necessary to deal with the problem first of all in its
most abstract terms before it is possible to evolve an analysis
capable of dealing with the intricacies of actual cases.

For an individual unit of control there is no such thing as a
demand curve,? but it is convenient to call the wage at which a
given number of men would be employed if the supply of labour
were perfectly elastic at that wage,-the “demand price’’ for that
number of men, and to call the curve connecting the demand
Price (in this sense) and the number of men the “demand curve”
for labour,

We have hitherto been chiefly concerned with the supply
curve of a commodity. Our present task is to discover the de-
mand curve for labour. The demand curve for any one factor
of production will depend upon the demand curve for the com-
modity, the technical conditions of production, and the supply
curves of the other factors of production. Our method of pro-
cedure must therefore be to consider any given number of men,
and then, assuming the demand curve for the commodity and

! In the language of the Appendix this is not an efficiency unit but & correcied
natural unit; 1 See p. 216,
235
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the gupply curves of the other factors to be known, to find
the demand price for that amount of labour, that is to say, the
wage at which that number of men will be employed. But first
it is necessary to equip ourselves with certain definitions.

It is commonly said that “wages tend to equal the marginal
net productivity of labour”, and that for a given number of men
the marginal productivity of that number represents the de-
mand pricefor them. Thisnotion of “marginalnet productivity”,
however, is not a simple one, and before we can proceed we must
examine it more closely,

The term “‘marginal” only has meaning from the point of
view of some definite individual or group of interests. There is
no such thing ae the marginal utility of bananas, as such, There
is only the marginal utility of a given quantity of bananas to
& given individual buyer, or group of buyers. In the same way
there is no such thing as the marginal productivity of a given
group of workers as such. There is only their marginal pro-
ductivity to a given employer, or group of employers.

Our definitions therefore will yield different results according
to whether they are applied from the point of view of a firm,
selling in a perfect or an imperfect market, of a competitive
industry or of & monopolistic combination of firms,

The definitions are here set down in their most general form
for any group of producers, whether they constitute a unit of
eontrol or not.

2

The marginal physical productivity of labour is the increment
of output caused by employing an additional unit of labour
with a fixed expenditure on other factors. For convenience we
will suppose that capital and entrepreneurship are the only
factors other than labour, so that the marginal physical product
of labour is the addition to output caused by employing one
more man with the same amount of capital and entreprensur-
ship measured in terms of total cost. When we are studying
long-period conditions the other factors are conceived to be
adapted in such a way as to give in each case the maximum
efficiency with the number of men actually employed;* and for

! See Robertson, Eeonomic Fragmenis, p, 47. Marginal productivity in the
short period, when the other factors are fixed not only in amount but in ferm,
will be very different from marginal produetivity in the long period.
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our present problem the notion of a change in the form of other
factors of given total value, to adapt them to an increased
amount of labour, need not present any fundamental difficulty.

When there are economies of large-scale industry, the mar-
ginal physical productivity of labour to a competitive industry
will be greater than to the individual firms, since an increment
of employment given by one firm will enhance the efficiency of
the others.

Marginel productivity! is the increment of value of the total
output caused by employing an additional man, the total value
of other factors remaining unchanged. That is to say, it is the
marginal physical productivity multiplied by the marginal
revenue to the unit or group under consideration. When the
demand for the commaodity is perfectly elastic (for instance,
when we are considering a firm in conditions of perfect com-
petition), marginal revenue is equal to price, and therefore mar-
ginal productivity is equal to the value of the marginal physical
product. When the demand is not perfectly elastic, marginal
revenue iy less than price, and marginal productivity is less
than the value of the marginal physical product.

The demand for a ecommodity produced by an industry com-
posed of a number of firms must always be less elastic than the
demand for the output of any one firm.? Marginal revenue must
therefore be less to the industry than to the firm and marginal
productivity to the industry must conssquently be less than
marginal productivity to the firm. The difference between them
is most clearly seen in a perfectly competitive industry where
the demand for the commodity is inelastic. The marginal physi-
cal product is the same from either point of view {unless there
are economies of large-scale industry). Now to find marginal
productivity to the firm we must muitiply the physical produet
by the marginal revenue to the firm, which is equal to the
price of the commodity; to find marginal productivity for the
industry we must multiply by the marginal revenue to the in-
dustry, and when the demand is inelastie, marginal revenue to
the industry is negative. Thus marginal productivity to a firm
in a perfectly competitive industry will always be positive {until

1 Thia and other similar tertns bave been used in & variety of eenses by
different writers. These definitions apply to the senses in which they will be

used in the following chapters.
¢ See p. 61,
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the output is reached at which the price of the commodity is
zero), but marginal productivity to the industry as & whole will
be negative if the demand for the commodity is inelastic,

3

TIs it marginal productivity, thus defined, which tends to be
equal to wages? When the group under consideration is a unit of
control, whether a single firm, seiling in a perfect or imperfect
market, & monopolised industry, or any other unit, then it is
clear that there must be some relationship between marginal
productivity and the cost of labour. The marginal productivity
of any amount of labour is the increment of vaiue of cutput to
any group caused by employing an additional man, with a con-
stant expenditure on other factors. It is therefore clear that the
marginal productivity of labour to any unit of control must be
equal to the marginal cost of labour to that unit; for if marginal
productivity were greater than the marginal cost of labour, it
would pay to increase the number of men employed, and if it
were less, it would pay to diminish the number employed. This
is merely an application of the general rule that every buyer will
regulate his purchases in such a way that marginal gain to him
is equal to marginal cost to him. Thus the marginal preductivity
and the marginal cost of labour must be equal to any unit of
control, but it is only when the market for labour is perfect, so
that the marginal cost of labour to the firm is equal to the wage,
that marginal productivity to the firm is equal to the wage.
If the demand for the commodity as well as the supply of labour
are perfectly elastic for the unit of control, the wage is equal to
the marginal physical product of labour valued at the price of
the commodity.

4

So far we are upon familiar ground, but our set of definitions
is not yet complete, and some new terms must be introduced.
We have 8o far only considered the case in which the amount of
labour is increased, the expenditure on other factors remaining
unchanged; but when the number of men employed is in-
creased, other factors will in most cases also be incressed. The
manner in which the adjustment of factors to each other is
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brought about will be considered in & moment. We must first
set out the terms required to describe the case in which other
factors, as well as labour, are changed in amount. The following
definitions are, once more, perfectly general, and apply to any
group, whether it is & unit of control or not. A given amount
of labour is now conceived to be working with that amount of
the other factors which would actually be employed with that
amount of labour.

Average gross productivity is the average value of output per
man. It is the total value of output divided by the number of
men employed.

Marginal gross productinly is the increment of value of out-
put cauged by employing an additional man with the appropriate
addition to other factors, It bears to average gross productivity
the ordinary relationship of marginal to average value,

Average net productivity is the average value of output per
man less the average cost of other factors employed per man.

Marginal net productivity is the marginal net increment of
value of output caused by employing an additional man, Tt is
the marginal gross productivity caused by employing an addi-
tional man with the appropriate addition to other factors, lesa
the addition to the cost of other factors. It bears the ordinary
marginal relationship to average net productivity.

6

The relationship between marginal net productivity and mar-
ginal productivity must now be examined, and we must there-
fore consider what regulates the “appropriate” addition of other
factors as the number of men increases.

For a given unit of control the marginal productivity of
capital {which for convenience may be taken to stand for all
other factors), working with & given number of men, must be
equal to the marginal cost of capital to that unit. Let us suppose
that the wage i such that a certain given number of men are
being employed. Then, if we know the demand curve for the
commodity, the technical conditions, and the cost curve of
capital to the unit of control, we know how much capital will be
employed with those men, It will be such that (in the given
conditions) the marginal productivity of capital is equal to
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its marginal cost, the marginal physical productivity of capital
being determined by the technique of industry.

Now, when both labour and capital are increased in the appro-
priate proportions, what is the relationship between the marginal
productivity and the marginal net productivity of labour? Sup-
pose that there is a small increase in the number of men em-
ployed by a unit of control and that the appropriate change is
made in capital (which stands for all other factors). I follows
from the definition of marginal net productivity that the total
increment of value of output is equal to the marginal net pro-
ductivity of labour multiplied by the increase in labour plus
the increment in the cost of capital. But the same final position
can be reached by another route, The same increase in labour
and capital can be imagined to occur in two stages. First in-
crease labour, the amount of capital remaining unchanged, and
then increase capital, the amount of labour remaining un-
changed. In each case, the factor which remains unchanged in
amount is assumed to be suitably adapted in form. The incre-
ment in value of output brought about by this means is then
equal to the marginal productivity of labour multiplied by the
increase in labour plus the marginal productivity of capital
multiplied by the increase in capital.

If the changes in capital and labour are small,? the total
change in value of output is the same whether the two factors
are increaged simultaneously or one at a time. Thus:

Increment in value of output = (marginal net productivity
of labour) x (increment of labour) + (increment in cost of
capital);

1 In gome cases it will be impossible to vary the proportions of labour and
capital employed, so that with & giver number of men there is a fixed amount
of capital. In such a case any increass in the amount of capital erployed beyend
the necessary amount would cause the marginal physical productivity of
capital to fall to zero or become negative. If the proportions are variable, the
amount of capital etnployed with a given number of men would, of course, alter
if the demand curve for the commodity altered, or if the supply curve of capital
altered, but given these curves, the amount of capital employed with any given
purnber of men can be determined, and in order to discover it, it is not necessary
to know the wage which would ensure that this number of men should be
employed.

* Jf the changes in amount of the factors are not small, the change in their
marginal productivities will not be negligible, and it would not be accurate to
say that the changs in the value of output is the change in each factor multi-
plied by ite marginal productivity.



om. 20 MARGINAL NET PRODUCTIVITY 241

and
inerement in walue of output =(marginal productivity of
labour) x (increment of labour) + (marginal productivity of
capital) x (increment of capital),

As we have seen, the marginal productivity of capital iz equal to
its marginal cost to the unit of control. The marginal product-
ivity of capital multiplied by the increment of capital is there-
fore equal to the increment in cost of capital. That is to say, the
additional output due to the increase in capital is exactly equal
to the additional cost of the capital. Hence it can be seen from
the above equations that the marginal net productivity of
labour is equal to the marginal productivity of labour. This
proposition is, of course, only true for & unit of control.

6

In the foregoing analysis we have taken “labour” to stand for
the factor of production whose cost is not given, and for whose
demand price we are searching, and “capital’” to stand for the
other factors whose conditions of supply are known. We have
considered the manner in which the proportions of other factors
are adjusted to a given amount of labour. Our definitions can
also be applied to the description of the manner in which a given
output of the commodity is produced when the conditions of
supply of all factors (including “labour”) are known.

Any unit of control, producing a given output, is assumed to
keep its costs of production at a minimum. This will be achieved
when the marginal cost of each factor to the unit of control is
equal to its marginal productivity. The marginal productivities
of the various factors will then bear the same ratio to each other
ag their marginal ceats. The marginal productivity of a unit of
money laid out upon each factor is the same, and nothing can
be gained by employing more of one and less of another.

In a competitive industry the unit of control is the individual
firm. It is therefore the marginal productivities of the factors to
the firm which are in the ratio of their marginal costs to the firm.
When the supply of the factors is perfectly elastic to the indi-
vidual firms it follows that the marginal productivities of the
factors must be in the ratio of their prices, for the price of any

R
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factor is then equal to its marginal cost to the firm. But if the
industry as a whole were the unit of control, for instance if the
industry were to come into the hands of a monopolist {(every-
thing else remaining unchanged), the monopolist would make
it his business to equate, for each output, the marginal cost to
the whole industry of each factor with its marginal productivity
to the industry, so that the marginal productivities of the factors
would be in the ratio of their marginal costs to the industry,

It follows that the proportions of the factors used in pro-
ducing a given output will only be the same under monopoly and
under competition when the average costs of the factors to the
competitive industry (that is, their prices) are in the same ratio
a3 their marginal costs to the monopolised industry. This would
occur if all factors were in perfectly elastic supply to the industry,
80 that the average cost of each was the same as ite marginal cost;
or if the only factors not in perfectly elastic supply are scarce
factors for which the monopolist pays no rent, so that the mar-
ginal cost of a given amount of the factor to the monopolist was
equal to average cost to the competitive induatry;! or, when rent
is paid, if all factors were subject to rising or falling supply price
at such rates that their marginal costs happened to be in the same
ratio as their average costs—in other words, if the elasticity of
supply of each were the same.? In all other cases the ratios of the
marginal costy and of the average costs will be different, so that
(unless the proportions of factors are rigidly fixed by technical
conditions} the monopolist, in producing & given output, will
economise his use of those factors whose marginal cost is rising
more rapidly (or which give less economies) and increase his
use of those factors whose marginal cost is rising less rapidly
(or which give greater economies}, and the proportions of the
factors will be different from what they are under competition,

This conclusion was anticipated in Chapter 14, when we
were discussing the relationship of monopoly and competitive
cost curves.

1 fee p. 151,

1 When the elesticities of aupply of ail the fectora are equal the ratio of

average to marginal cost is the seme for each (see p. 36). It follows that the
ratio of the prices is equal 0 the ratio of the marginal costs.



CHAPTER 21

THE DEMAND FOR LABOUR OF THE INDIVIDUAL EMPLOYER

1

WE may now attempt to construct the demand curve for labour
of a single unit of control, using the term demand curve in the
illogical but convenient sense of the curve showing the amount
of labour that would be employed at any given wage if the
supply of labour to the unit of control were perfectly elastic at
that wage. The unit of control is assumed to consist of a single
unit of entrepreneurship, that is to say, it is a single firm. It
may form part of an industry in which compstition is perfect,
or is imperfect, or it may be an isolated monopoly. The cost of
entrepreneurship is assumed to be independent of output,! and
consequently of the number of men employed. With each
number of men, as we have seen, there is a certain amount of
capital which will be employed, such that its marginal pro-
ductivity to the firm is equal to its marginal cost to the firm.
Capital must now be taken to stand for all factors other than
labour and entrepreneurship, The case of a firm which ig part of
a perfectly competitive industry is merely a particular example
of a unit of control, but it will be easier, for our present purpose,
to treat it separately before giving the general case,

2

Suppose that the demand for the output of a firm is perfectly
elastic, and the supply of capital to the firm is perfectly elastic,
The amount of capital employed with each number of men will
then be such that its marginal productivity is equal to its price.

Supposing each number of men to be working with the appro-
priate amount of capital, draw a curve of average gross pro-

1 Beep. 17.
243
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ductivity, measuring the number of men along the x axis and
the average value of output per man along the y axis. I there
are no technical economies (to the firm) of large-scale produc-
tion, the amount of capital employed per man and the gross
output per man will be constant until that output is reached at
which diseconomies of large-scale management begin to be felt.
These diseconomies may of course arise however small the
number of men employed, so that the gross productivity curve
falls throughout its length. But it is only in a very simple type
of production that there will be no economies of large scale to
the firme, More usually the gross productivity curve will at first
rise and then fall. Tt will rise at first because if more men and
more capital are employed by a gingle firm, their efficiency will
be improved by specialisation; and after reaching a maximum
point it will begin to fall since the unit of management is limited
and it is assumed that an indefinitely large output cannot be
produced by one firm without loss of efficiency.? This decline in
output per head as the firm increases in size occurs because
either the organisation of the business becomes less efficient or
if efficiency is to be maintained, the proportion of administra-
tive staff te directly productive workers has to be increased.?
From this gross productivity curve, which shows the value of
the output per head for any number of men employed, subtract
the cost of the other factors per man, employed with that num-
ber of men, so as to obtain the average net productivity curve.
The amount of capital may be the same for all numbers of men,
or it may vary, according to the technical conditions. In many
cases it will increase as the number of men increases, but where
there is & large minimum investment in plant, as in the case of
a railway, it may fall as the number of men increases. We have
taken ‘“‘capital’”’ to stand for all other factors (except entre-
preneurship). In so far as the other factors consist of raw
matferial, the amount employed per man will vary in the same
way as gross productivity per man. The amount of land per man
will in some cases increase and in some cases diminish as the
number of men (and machines) increases. In every case, since
the price of the commodity and the costs of the factors are

! Unless this is the case it i impossible that competition ehould be
perfect; see p. 95.
¢ Cf. Robinson, Siructurs of Competitive Industry, ohap, iii,
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assumed to remain constant as the number of men changes,
the variation in the proportion of labour to other factors with
changes in the number of men is determined solely by the tech-
nical conditions of production. The average cost per man of the
entrepreneur must fall as the pumber of men increases. Since
{upon our definition of a firm) the cost of entrepreneurship is
independent of the number of men employed the cost per man
will be indefinitely great for a very small number of men and
will fall continuously as the number of men increases. Thus the
average net preductivity curve will begin by rising, even when
the gross productivity curve is at first constant or falling. It will
reach a maximum and then fall,

Next draw the curve marginal to the uverage net productivity
curve. This curve shows the marginal net productivity of each
number of men working with the appropriate amount of other
factors. It shows at each point the increment of value caused by
employing an additional man, with the appropriate addition to
other factors (marginal gross preductivity) less the marginal
increment of cost of other factors. Since there is no addition to
cost of entrepreneurship when an additional man is employed
it will be independent of the cost of entrepreneurship. Moreover,
as we have seen, it will show the marginal productivity* of each
amount of labour when it is working with the appropriate
amount of the other factors.

It iz clear that the curve of marginal net productivity must
represent the demand curve for labour of the individual firm
(under the given conditions of price of product and of cost of
capital). With a given supply curve of labour to the individual
firm, it will pay the firm to employ that number of men whose
marginal net productivity, shown by this curve, is equal to the
marginal cost of labour to the firm (which will be equal to the
wage when the supply of labour to the individual firm is per-
fectly elastic). If more men are employed, more is added to
the wages bill than to the value of output {after allowing for
other costs), and if fewer are employed, it would be possible by
employing more to add more to the value of output (after
allowing for other costs) than to the wages bill. The marginal
net productivity curve, then, is the demand curve for labour
which we set out to find.

L Bee p. 241,
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AGP is the curve of average gross productivity per man.
MGP is the curve of marginal gross productivity.

ANP is the curve of average net productivity per man.
MNP ia the curve of marginal net productivity,

For any number of men 0Q, AC (MGP - MNP) is the mar-
ginal increment of other costs; and BD (4GP - ANP)is the
average cost per man of other factors.

3

When the unit of control for which we are constructing the
demand curve for labour is not selling its commodity and buying
the other factors under conditions of perfect competition, it is
not possible to assume that the prices of the commodity and of
the factors are independent of the number of men employed.
Ag the number of men employed by the firm increases the out-
put of the commodity increases and its price falls; the amounts
of the other factors alter, and their prices may change. But
when competition is not perfect the curves are drawn up upon
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the same principle as when competition is perfect, and the mar-
ginal net productivity curve is the demand curve for labour
whether competition is perfect or not, although the curve of
marginal net productivity itself will alter with the degree of
competition, The amount of capital will be determined, for
any amount of labour, in such a way that the marginal cost
of capital to the unit of control is equal to its marginal pro-
ductivity, so that average gross productivity per man is
determined by the technique of production, the supply curve of
capital, and the demand curve for the commodity. Average net
productivity is then obtained by subtracting the average of
other costs per man from average gross productivity.

So long as phyeical productivity per man is constant, the gross
productivity curve of the individual firm will fall with the fall in
the price of the commodity which occurs as the number of men,
and consequently the output of the commodity, increases. A
rise in physical productivity (due to techmical economies) may
offset this effect, but in any case the productivity curves (which
measure the output in terms of value) will rise less rapidly and
fall more rapidly the less elastic is the individual demand curve
of the firm. Further, as the output of the firm increases and the
price of the commodity falls, the marginal productivity to the
firm of a given amount of capital per man will tend to fall, even
though the marginal physical productivity may be constant.
Therefore if the proportions of labour to capital are not rigidly
fixed the amount of capital employed per man will tend to rise
less rapidly or fall more rapidly, as the number of men increases,
than it would if the demand for the product of the individual
firm were perfectly elastic, and the gross productivity curve
of labour will tend to rise less rapidly, or fall more rapidly, for
two reasons, both because of the fall in price, and hecause of the
fall in physical productivity due to the reduction in the amount
of capital per man. If the supply of capital to the individual
unit is less than perfectly elastic, the amount of capital per man
will be'still further reduced because of the rise in cost of capital
when more is employed. If no variation in the proportions is
possible, the gross productivity curve will be unaffected by the
rise in the cost of capital, but the net productivity curve will
fall faster (or rise leas fast) than would be the case if the supply
of capital to the firm were perfectly elaatio.
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4

For any unit of control, whether it is selling in a perfect
market or not, the demand curve for labour is shown by the
curve of marginal net productivity. The unit will be in equili-
brium (as far as the number of men employed is concerned)
when the marginal cost of labour is equal to marginal net pro-
ductivity, but if the unit in question forms part of a competitive
industry (whether the market is perfect or not), we must
further consider in what conditions the industry will be in
equilibrium when there is free entry of firms. The condition for
equilibrium of the industry is that the firms in it should be
making normal profits, that is to say, that the entrepreneur
ghould receive neither more nor less than his normal reward,
which is allowed for in calculating the cost of factors other than
labour in drawing up the average net productivity curve,

Now if the wage is equal to the average net productivity of
labour, the entrepreneur will be receiving his normal reward,
and the total value of the output will be equal to its total cost of
production (including the cost of entrepreneurship). If the wage
is less than this, the total value of output will be greater than
its cost. The difference between the wage and the average net
productivity of labour, multiplied by the number of men em-
ployed, will represent a surplus profit over and above the
normal cost of the entrepreneur. Similarly, if the wage is greater
than the average productivity, the value of the output will be
less than the full costs of production, and the entrepreneur will
receive less than his normal reward, Only when the wage is equal
to average productivity is the value of the product exactly
equal to full costs of production, no more and no less.

Fig. 72.} ANP and MNP are the curves of average and marginal
net productivity to the firm.,
H the supply of labour is perfectly elastic at a wage OC,
the number of men (0Q) will be employed whose marginal
net productivity (QE) is equal to OC. Their average net
productivity, QD, is greater than the wage, and there is a
surplus above normal profits (CEDB) equal to ED (the
difference between marginal and average net productivity)
multiplied by OQ (the number of men employed}.
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om. 21
Thus for full equilibrium it is necessary that the marginal
cost of labour should be equal to marginal net productivity, and
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the average cost of labour (the wage)} should be equal to averags
net productivity. When the supply of labour to the individual

unit is perfeotly elastic the marginal and average costs of labour
are equal, and the double condition of equilibrium can only be

fulfilled when the wage is equal to the value at which the mar-
ginal and average net productivity curves cut, that is to say, to
the maximum value of average net productivity.!
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At the wage OC, OQ men are employed and the wage is
equal to both marginal and average net productivity (QD).

When the supply of labour to the individual firm is less than
1 Sos Chapter 26,

perfectly elastic,? the conditions of full equilibrium with normal

1 See p. 28,
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profits are fulfilled when the supply curve of labour is a tangent
to the average net productivity curve.
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Fic. 74.

For the number of men at which the average curves are
tangential, the marginal curves will cut,! Thus for that number
of men the wage is equal to average net productivity, the mar-
ginal cost of labour is equal to marginal net productivity, and
full equilibrium is obtained. In equilibrium OQ men will be
employed at the wage QD.

&

The method by which full equilibrium is established (in
a competitive industry info which there is free entry) has
already been discussed.? The same process can be described in
terms of the demand curve for labour and the cost of labour
to the individual firm. If the wage is iess than average net pro-
ductivity surplus profits are earned and new firms are attracted
into the industry. The output of the commodity is increased,
and the demand curves for the individual firms are lowered.
Consequently the average net productivity curves are lowered,
and equilibrium is established when the average net productivity
curve is tangential to the average cost curve of labour. When the
supply of labour to the firm is perfectly elastic the two curves
will be tangential at the maximum point on the net productivity
curve, and when the supply is less than perfectly elastic, to the
left of the maximum point.? The manner in which the curves

! See p. 33. ? See p. 94.
¥ When we are discussing the supply curve of & commodity we assume the
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alter as new firms enter the industry will also be influenced by
the existence of economies, or by a rise in the cost of other
factors, from the point of view of the industry as a whole. Thess
are discussed in the next chapter. Unless the supply of labour
is perfectly elastic to the industry as a whole, the effect of the
entry of new firms will be to raise the cost of labour to all firms
as well as to lower the demand curve for the commodity of each
individual firm, and as equilibrium is re-established the wage
will rise to meet the average productivity curve of the firm at
the same time as the average productivity curve falls to meet
the wage.

g

‘When a perfectly competitive industry is in full equilibrium,
each firm produces such an cutput that the average cost of pro-
duction per unit of output is at a minimum,’ and we now ses
that the number of men employed by each firm is such that
average net productivity per man is at a maximum. It follows
that for a firm of optimum size (that is, with minimum costs
of production) the number of men employed is the number for
which average net productivity per man is at a maximum. To
secure that profits shall be normal the price of the commodity
must be equal to the minimum cost of production and the wage
must be equal to the maximum average net productivity., Thus
the wage and the price must be so adjusted that, at a certain
wage, the minimum cost of production is equal to the price, and
at that price, maximum net productivity is equal to this wage.

When the market for the commodity is not perfect, the firma,
in full equilibrium, will be of less than optimum size,* and it will
supply curves of all factora to be given. When we are discusaing the demand
eurve for labour we assume the supply curvea of factora other than labour and
the demand curve for the commeodity to be given. A very close analogy can be
found between the two. If the demand for the commodity is perfectly elaatic
for the firm full equilibrium is established when price is equal to the minimum
avernge cost of the firm. Similerly when the supply of labour to the firm is
perfectly elastic eguilibrium is established when the wage is equal to the
maximum average net productivity of labour to the firm. When the demand
for the commodity is not perfectly elastic equilibrium is established when the
demand curve and the average cost curve are tangential, and similarly when
the supply of Iabour i not perfectly elastic equilibrium is established when the
supply curve of labour is tangential to the average net productivity curve,

1 For a discussion of the meaning of minimum cost when wil entrepreneurs

in the industry are not alike, see p. 125.
t See p. D7,
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no longer be true that the number of men whose average net
productivity is & maximum will be the number that would be
employed by a firm which is of optimum size at the given wage

! The formal proof of this is as followa:
For any cutput—

Average gross productivity (per man}=average net productivity (per

man) +average other costa {per man),

Coats (per man)=wages (per man)+average other costs (per men).
Subtracting—

Coste {per man) - average grosa productivity (per man) =wagea (per man)

— average net productivity {per man).
costs {per roan}
average groad productivity {per man)
wages (per an) - average net productivity {per man)
avernge gross productivity {per rnan) :
f.¢, coata per unit of proceeds
wages {per man) - average net productivity (per man)
average groes productivity (per man} )

It ia now to be supposed that the supply of labour ia perfectly elastic al a wage
equal to the maximum value of average net productivity, It follows that for
the output at which average net productivity ie a maximum, cost per usnit
of proceeda is & minimum, and if, in addition, the demand for the commodity of
the individual firm is perfectly elastic, cost per unit of output, 1.e. average coat
of production, is & minimum end the firm is of optimum size, But if the demand
ia not perfoctly elastic the firm will be of less than optimum size.

=1+

=1+




CHAPTER 22

THE DEMAND CURVE FOR LABOUR OF AN INDUSTRY

1

It is now possible to discuss the nature of the demand curve for
labour of a perfectly competitive industry in which profits are
normal. Wages, as we have seen, must be equal to average net
productivity for each firm, and since average net productivity,
unlike marginal net productivity, is the same to the industry as
to the firms, it is the curve of average net productivity to the
industry which gives the demand eurve for labour,

For each number of men there will be a certain output, and
this output will be sold at & certain price. With this number of
men and this price there is a certain wage at which the industry
will be in equilibrium. When this wage rules the firms will be
of optimum size, and the number of firms will be such that the
appropriate output can be produced at the given price and at
the given wage under equilibrinm conditions. The wage will be
equal to the average net productivity of the number of men
employed. This wage represents the demand price for this num-
ber of men. The analogy between the competitive demand curve
for labour and the competitive supply eurve of the commodity
is very close. The demand curve for labour shows the average
net produetivity of labour in just the same way as the supply
curve of a commodity shows the average cost of production (in-
cluding rents and normal profits).

At each point on a perfectly competitive industry’s demand
curve for labour the marginal net productivity and the average
net productivity of labour are equal to the individual firms, in
the same way as, at each point on the competitive supply curve,

* In this chapler the enalysis contained tn Section & is sumewhal indricate,
and 8 not reguired in the succesding argument,
253
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the average and marginal costs of a unit of output are equal
to the individual firms. Marginal and average productivity of
labour are not equal from the point of view of the industry, any
more than average and marginal cost are equal to the industry
under conditions of decreasing cost. For with every increase in
the number of men employed by the industry, the output will
increase and the price of the commodity will fall; and the addi-
tion to the valus of output caused by employing one more man,
locked at from the point of view of the firm, will be the marginal
physical product multiplied by the price of the commodity
(which is the marginal revenue to the firm), while looked at
from the point of view of the industry it will be the marginal
physical produet multiplied by marginal revenue to the in-
dustry. The first, in equilibrium, is equal to both marginal and
average net productivity from the point of view of the individual
firm, and to average net productivity from the point of view of
the industry. The second is equal to marginal productivity from
the point of view of the industry.® Thus the familiar proposition
that wages under competitive conditions tend to equal the mar-
ginal net productivity of labour must be interpreted to mean
that wages tend to equal the value of the marginal physical
product from the point of view of the individual employer
(provided that he is both selling his product and buying his
Iabour in a perfect market), and it should be supplemented by
the statement that so long as there is free entry into the trade,
the marginal net productivity of labour to the individual em-
ployer will tend to equal average net productivity, which is the
same to the individual as to the industry.

2

The industry’s demand curve for labour is given by the curve
of average net productivity. It may be directly derived by
drawing the gross productivity curve of labour for the industry,
and then subtracting from it at each point the cost of the other
factors employed per man. We have already seen that the
amount of capital employed with each number of men is such
that the marginal productivity of capital, to the individual firm,

! For the firm, but not for the industry, marginal productivity and marginal
net productivity are equal; ses p. 241,
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is equal to the marginal cost of capital to the firm. The number
of entrepreneurs will be such that the individual firms earn
normal profits. We take the conditions of supply of the factors
other than labour, and the conditions of demand for the com-
modity, to be given,

Let us first examine the case in which the supply of the other
factors to the industry is perfectly elastic, and there are no
cconomies of large-scale industry. As the number of men in-
creases, output increases and the price of the commeodity falls,
and consequently less of other factors will tend to be employed
per man. The gross productivity curve of labour will therefore
fall somewhat more steeply than the demand curve for the pro-
duct. But it may be that technical conditions make substitution
impossible, and that the amount of other factors employed per
man remains constant for all numbers of men.? If it is impossible
for the amount of other factors employed per man to vary (and
if there are no economies of large-scale industry or rise in the
cost of other factors), the gross physical productivity of labour
ig the same for all numbers of men, and the average gross pro-
ductivity curve is merely a replica of the demand curve for the
commodity. The net productivity curve can be obtained by
lowering it by a constant amount, representing the cost per
man of other factors. For any given number of men the slope
of the two curves will be the same, but the elasticity of the
lower curve will be less. Thus the elasticity of demand for
labour iz less than the elagticity of demand for the product
when no substitution is possible.

This result follows from the principle of joint demand.* A
given proportionate reduction of wages will cause a smaller
proportionate reduction in total costs, so that a given propor-
tionate fall of wages causes a smaller increase in employment
than the same proportionate fall in the price of the commodity,
In the same way the demand for petrol is less elastic than the
demand for car-miles, and the demand for bricks is less elastio
than the demand for houses. When no substitution is possible
the elasticity of demand for labour will be equal to the elas-
ticity of demand for the commodity multiplied by the pro-

! This is an improbable condition (ses p. 173) but one which gives a usaful
datum line for the subssquent inguiry,
* Marahall, Principles, p. 380.
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portion of total costs represented by wages. The smaller the
propertion of labour cost to total cost the greater will be the
difference between the elasticity of demand for the commeodity
and the elasticity of demand for labour,

3

When the amount of capital per man is not rigidly fixed by
technical conditions and there are no economies of large-scale
industry there will be a tendency to employ less capital per
man a8 the number of men increases and the price of the product
falls. The elasticity of demand for labour will tend to be greater
than when the proportions cannot be altered, for a reduction in
wages will increase the output of the commodity, and at the
same time (owing to the reduction in physical productivity
per man due to the reduction in the amount of capital per
man) it will increase the number of men producing a given
output.

4

The proportions of the factors will always be such that their
marginal physical productivities are in the same ratio as their
prices (under perfect competition).! The degree to which sub-
stitution of factors is possible can best be measured by
considering the change in the ratio of the factors which occurs
when the relative prices alter. For instance, if the price of
capital remains unchanged and the price of labour falls there
will be such a reduction in the amount of capital employed
per man as will raise the ratio of the marginal physical pro-
ductivity of capital to that of labour in the same proportion
as the price of labour has been reduced. It appears appropriate
to call the proportionate change in the ratio of the amounts
of the factors employed divided by the proportionate change
in the ratio of their prices? to which it is due, the elas-
licity of substitution, by analogy with elasticity of demand or
of supply.® The elasticity of substitution is determined by the
technical conditions of production. When the proportions of the

1 Sea p. 241,

* Thie interpretation of the elasticity of substitution applies only under
conditions of perfect competition; see below, p. 330, note,

* See Foreword, p. vii.
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factora are rigidly fixed no change in the ratio of labour to
capital can be made however great the fall in wages, and the
eclasticity of subatitution is zero. If the smallest fall in wages
(the cost of capital remaining the same) were to cause the whole
output to be produced by labour alone, the elasticity of aub-
stitution would be infinite.

The conclusion reached in the last section may therefore be
expressed by saying that the elasticity of demand for labour
will be greater the greater is the elasticity of substitution,

&

We will next consider the case in which the supply of capital
to the industry as a whole is less than perfectly elaatic, and the
technical conditions impose a fixed amount of capital per man.
it is clear that (with a given demand curve for the commodity)
the demand curve for labour will be less elastic when the cost
of capital rises as more men are employed, than it would be
if the supply of capital were perfectly elastic. The gross pro-
ductivity curve will not be affected by the change in the cost of
capital (since the physical amount of capital per man is fixed),
but the amount to be subtracted from the gross curve as cost of
capital will increase as the number of men increases, and the
demand curve for labour will fall more steeply than the demand
curve for the product. It will thus be less elastic for two reasons,
both because it is lower, and because it is more sloping. That is
to say, a given fall in the cost of labour represents a smaller
proportmna,te fall in the cost of the commodity not only because
labour ia not the whole of cost, but also because every increase
in the amount of labour employed entails a greater average
cost for the other factors that must be employed with it.

6

So far our results are familiar from Marshall’s analysis of
joint demand. In his well-known illustration of the demand for
plasterers’ labour he lays it down that the demand for one
factor of production will be less elastic the less elastic is the
demand for the commmodity; that the demand for the factor will
be more elastic when substitution is possible than when it is

g
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not; that it will be less elastic the smaller is the proportion of
total costs represented by this factor; and that it will be less
elastic the less elastic is the supply of other factors.

The last two propositions are true, as we have seen, if sub-
stitution is not possible, but Marshall appears to have over-
looked the complications which are introduced into them when
substitution is possible.!

To deal with these complications it is necessary to consider
the effect of a change in wages upon the aggregate amount of
capital employed in the industry. When wages are reduced
output will be increased. But the amount of labour employed
per unit of output will also be increased. There are therefore
two oppogite influences on the aggregate amount of capital
employed. In so far as output increases there will be a tendency
for the amount of capital to increase, but in so far as the amount
of labour employed per unit of output increases, there will be a
tendency for the amount of capital to be reduced. Now the
increase in output will be greater the greater the elasticity of
demand for the commodity, and the increase in the amount of
labour employed per unit of output will be greater the greater
the elasticity of substitution. It can be proved that when these
two elasticities are equal the two contending influences will
counter-balance each other, and there will be no change, as a
result of the fall in wages, in the amount of capital employed.
If the elasticity of substitution is greater than the elasticity of
demand for the commodity the amount of capital employed
will be reduced when the amount of labour is increased (as a
result of the fall in wages), and if the elasticity of substitution
ig less than the elasticity of demand the amount of capital will
be increased as the amount of labour increases.? Those pro-

1 Bee Principies, p. 853.

* It is necessary to consider the effect of a emall fall in wages upon the
amount of capital employed (taking labour and capital to be the only factors
employed in producing the commaodity). The following proof establishes the
fact that & fall in the price of labour increases or reducea the demand priee for
a given amount of capital according as 7, the elasticity of substitution, is lesa
or grester than ¢, the elasticity of demand for the commodity. To prove that
the demand price for & given amount of capital will rise is equivalent to proving
that the emount of capital employed will inerease, and conversely.

Let the price of labour in the first position be I, and in the second position
{— Al. When the price of labour falls more labour will be employed with a given
amount of capital. Let the amount of labour employed per unit of capital in the
first position be L, and in the second position L + AL. With more labour the
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positions can be illustrated most simply by considering the two
extreme cases. When the elasticity of demand for the commeodity

grosa productivity of the given amount of capital will be greater. Let G be
the gross productivity per unit of capital in the first pogition, and G+ AG in
the second position, Let the net productivity per unit of the given amount of
capital (which iz equal to the demand price for it) be N in the first position and
N + AN in the second position. It ie required to prove that AN will be equal to
zero when the elasticity of subetitution is equal to the slasticity of demand for
the commodity. Now average net productivity is unchanged {so that AN iz zero)
when the increese in gross productivity is equal $o the increase in the cost of
labour, But
N =G - LI (by definition}
and N+AN={G+AG)- (L+AL){l- Al
<. AN=AG- (IAL- LAl- ALA{).

Since Al is small AL wiil also be small, and ALA! can ba neglacted.
. AN=0 when AG=IAL- LAL

Now AG (the change in gross productivity) is equal to AL (tho change in the
amount of labour per unit of capital}, rmultiplied by the marginal produetivity
of labour to the industry, and ! is equal to the marginal productivity of labour
to the firm. On the assumption (made in the text) that there are no economies
of large-scale industry, marginal produetivity to the firm ia greater than
marginal productivity to the industry in the ratio of price to marginal revenue
ip. 237).

. AG=IAL , -, where M is marginal revenue and A is the price of the com-

A
aaodity, s AN=0
when AL, ?{ =IAL- LAL
, A-M Al L
that is, when = °T AL
A-M_1 . .
Now — = {see p. 36). And when the price of eapital doos not alter it
. . o a4l L1
follows from the definition of the elasticity of substitution {7} that AL
L]

Therefore we can write the above proposition thus:
AN =0 when 1 = !.
L

o AN=0 when ¢e=m,
which was required to be proved.

It can be seen that AN will be positive or negative according as 7 is less or
greater than .

It follows that the amount of capital employed will inerease or diminish, as a
result of & small fall of wages, according aa the elasticity of substitution is less
or greater than the elasticity of demand for the commedity. Similarly, a fall in
the price of capital will increase or direinish the amount of labour employed
according es the eiasticity of substitution is less or greater than the elasticity
of demand for the commodity. And conversely for a rise in the price of capital.

From this proef it is possible to deduce the rider that a fall in the supply
curve of capital will raise the demand ¢urve for labour if n is less than ¢, and
lower it if » is greater than ¢. Conversely for a rise in the aupply curve of
capital,
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is zero there will be no change in output, and the amount of
capital must be decreased as the amount of labour increases; and
when the elasticity of substitution is equal to zero there is no
change in the proportions of labour and capital, and the amount
of capital must increase as the output increases. The change in
the amount of capital, in either direction, will be greater the
greater the divergence between the two elasticities. .

Now the change in the proportion of labour to capital is
determined by the elasticity of substitution and by the change
in the prices of labour and capital. It can be seen that, when the
conditions are such that the aggregate amount of capital remains
congtant, the elasticity of demand for labour is equal to the
elasticity of substitution. When the conditions are such that the
amount of capital increases as a result of a fall in wages (that is,
when the elasticity of substitution is less than the elasticity of
demand for the commodity}, the elasticity of demand for labour
is greater than the elasticity of substitution, since the propor-
tionate increase in the amount of labour employed must then
be greater than the proportionate change in the proportions of
the factors. And when the conditions are such that the amount
of capital is reduced (that is, when the elasticity of substitution
is greater than the elasticity of demand for the commodity) the
elasticity of demand for labour will be less than the elasticity of
substitution. The greater the change in the amount of capital
induced by the fall in wages the greater will be the difference
between the elasticity of demand for labour and the elasticity
of substitution.

We must now consider Marshall’s proposition that the elas-
ticity of demand for labour will be less the emaller the propor-
tion of labour to capital (which stands for all other factors). In
order to isolate the effect upon the demand for labour of the
proportions of the factors let us consider the case in which the
supply of capital is perfectly elastic, so that its price does not
alter with the amount employed. The greater the proportion of
labour to capital the greater will be the proportionate change in
the aggregate amount of capital due to a given fall in wages. In
the conditions in which the amount of capital increases it will
increase by more the greater the proportion of labour; and in the
conditions in which the amount of capital decreases it will de-
crease by more the greater the proportion of labour, Thus, when
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the elasticity of demand for the commodity is greater than the
elasticity of substitution (so that the amount of capital in-
creages) the elasticity of demand for labour will be greater the
greater the proportion of labour. And when the elasticity of
substitution is greater than the elasticity of demand for the com-
modity (so that the amount of capital decreases) the elasticity
of demand for labour will be less the greater the proportion of
labour.

Marshall’s proposition, therefore, that the elasticity of de-
mand for labour is greater the greater the proportion of labour
to capital, is only true in the case in which the aggregate amount
of eapital increasea when wages fall; that is, in the case in which
the elasticity of substitution is less than the elasticity of demand
for the commodity, The case, examined above, in which the
proportions of the factors are fixed (so that the elasticity of sub-
stitution is zero) is the extreme case. Marshall’s proposition is
not correet in the case in which the elasticity of substitution is
equal to the elasticity of demand for the comdmodity, for then
the elasticity of demand for labour is independent of the pro-
portions in which the factors are employed (being equal to the
elasticity of substitution), and it is the reverse of correct when the
elasticity of substitution is greater than the elasticity of demand
for the commodity, for then the elasticity of demand for labour
i less the greater the proportion of labour to capital.!

We must next consider Marshall’s proposition that the elas-
ticity of demand for labour will be less the smaller the elasticity
of supply of capital. To examine this point it is necessary to
consider the effect of a change in the price of capital upon the
demand for labour. We have seen that a fall in wages will in-
crease or diminish the amount of capital employed according
ag the elasticity of substitution is less or greater than the elas-
ticity of demand for the commeodity.® By the same proof it can
be seen that a rige in the price of capital will diminish or increase
the amount of labour employed according as which of the two
elasticities is greater.

Now if the supply of capital ia leas than perfectly elastic, an
increase in the amount of capital employed will raise its price.

! I am indebted to Mr, J. R, Hicka in this passags, for T had not considered
this case until I aaw his analysis of it in the Appendix to his Theory of Wages
T See p. 258, note,
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But, as we have seen, the amount: of capital will only increase
(as a result of a fall in wages) if the elasticity of demand for the
commodity is greater than the elasticity of substitution, and
when that same condition is fulfilled the rise in the price of capital
will check the increase in the amount of labour employed. In
this case, therefore, the less elastic is the supply of capital the
less elastic will be the demand for labour. Conversely, when the
amount of capital is reduced the price of capital will fall. The
amount of capitel will only fall {as a result of & fall in wages}
if the elasticity of substitution is greater than the elasticity of
demand for the commodity, and, when that condition is fulfilled,
the fall in the price of capital will check the increase in the
amount of lahour employed. Hence, once more, the demand
for labour will be less elastic the less elastic is the supply of
capital. Thus, in either case, Marshall's proposition is correct.
It is only incorrect when the two elasticities are equal, so that
the amount of capital does not alter. In that case the elasticity
of demand for labour is independent of the elasticity of supply
of capital (and is equal to the elasticity of substitution), for
since the amount of capital does not alter, its price is un-
changed whatever ite elasticity of supply. The effect of the
elasticity of supply of capital upon the elasticity of demand for
labour will be greater the greater the divergence between the
elasticity of substitution and the elasticity of demand for the
commodity, and the effect will be nil when the two elasticities
are equal.l

7

We have so far assumed that there are no economies of large-
scale industry. If economies are of the simplest typs, for instance
if the industry uses a certain kind of machine which becomes
cheaper as the industry expands (because the machine-making

1 T gm once more indebted to Mr. Hicks, as the consideration of his resulte
led me to remove an error from my argument. Bui Mr. Hicks himself appears
to be in error in his analyais of thia case. He pointe out that when the clasticity
of demand for the commodity is only slightly greater than the elasticity of
substitution the elasticity of demand for labour is almost independent of the
proportions of the factors. But he fails to notice that, in those conditions, it
is equally true that the elasticity of demand for labour i almost independent of
the elasticity of supply of capital (loc, eit. p. 248). The explanation of this over-
sight appears to be that he haas failed to notice that in his equation (3) (loc. cat.
Pp. 2451 the square term, which containa (y — o), i equal to zero when the elasticity
uf demand for the commodity and the elasticity of substitution are equal.
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industry is producing under conditions of falling supply price},
the effect is the same as though the cost of capital fell as the
industry increased in size. The case is then exactly symmetrical
(in the opposite sense) with the case in which the cost of capital
rises as more is employed, and we may say that the elasticity
of demand for labour will be greater the smaller the elasticity of
the falling supply curve of capital.

When the economies of large scale are of a more complicated
type, associated with changes in productive technique, they
cannot 8o easily be fitted into our system. It is argued, however,
in the Appendix on Increasing and Diminishing Returns that it
is possible to represent economies of any type by a falling supply
curve of capital. Every type of economy can thus be treated in
terms of the simplest type, where a certain machine becomes
cheaper az the industry expands. Thus the proposition that
economies of large scale tend fo make the demand curve for
labour more elastic is of perfectly general application,

So far we had found that when substitution of factors is not
possible the elasticity of demand for labour must be less than
the elasticity of demand for the commodity (unless no factors
other than labour are employed). But it has now become clear
that if there are economies of large-scale industry it is possible
that the demand for labour should have an elasticity as great or
oven greater than the elasticity of demand for the commodity,
even though there is no substitution. If a given proportionate
reduction in wages brings about an equal proportionate reduction
in other costs (by increasing output, and so leading to economies)
the elasticity of demand for labour will be as great ag the elas-
ticity of demand for the commeodity. And with a greater degree
of economies the elasticity of demand for labour will be greater
than the elasticity of demand for the commodity, so that if the
elasticity of demand for the commodity is large, it may be
possible that the demand curve for labour may have an infinite
elasticity or even be rising. Economies of large-scale industry
sufficiently great to ensure a rising demand curve for labour are
perhaps improbable, but they are not theoretically impossible,
If substitution is possible the elasticity of demand for labour
will be greater than when it is not, and the likelihood of a vising
demand curve is increased.

If the demand curve for labour is rising, obviously no equili-
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brium is possible unless the supply curve for labour is also rising.
If the economies of large-scale industry were so great as to give
a rising demand curve for labour, and the supply of labour was
perfectly elastic, it would mean that the supply curve of the
commodity was falling faster than the demand curve for it, and
no equilibrium would be possible until an output was reached at
which the demand curve became less elastic than the supply
curve. But as the demand curve for the commodity became less
elastic, so would the demand curve for labour, and at the point
of equilibrium the demand curve for labour would be falling,



BOOK VIII

THE COMPARISON OF MONOPOLY AND
COMPETITIVE DEMAND FOR LABOUR



CHAPTER 23

COMPARISONS OF MONOPOLY AND COMPETITIVE DEMAND
FOR LABOUR

1

Ix earlier chapters we set out to compare the output of an in-
dustry under conditions, on the one hand, of perfect competi-
tion, and on the other, of a single monopoly. A similar comparison
can be made between monopoly and competitive demand for
labour,

We found that the assumptions which are necessary to make
a valid comparison between monopoly and competitive output
are open to various objections,! and many of these objections
apply to the comparison of monopoly and competitive demand
for labour with equal force. Once more the comparison must
be regarded rather ags an exercise in the use of the technigue than
a8 an inguiry likely to be of practical importance in itself.

We found, moreover, a final objection which showed not that
the comparison is impossible (provided that the other objections
can be met), but that the technique which we had used was too
gimple. Except in certain cases the proportions of the factors
uveed under monopoly and under competition in produeing a
given output will not be the same. When the proportions are
different average cost to the monopolist will be less than average
cost to the competitive industry, and the results which we
obtain by assuming that the monopolist’s marginal cost curve
bears the ordinary marginal relationship to the competitive
average cost curve (the supply curve) are not valid unless the
proportions of the factors are the same, at any given output,

1 See Chapter 14.

* This and the following chapier are to be regarded mainly as an exercise in the
use of the technigue.
267
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under monopoly and under competition. The comparisons set
out in Chapters 11 and 12 underestimate the monopolist’s out-
put when the proportions of factors are variable, and in order
to make valid comparisons it is necessary to go behind the
supply curve of the commodity and examine the supply curves
of the factors of productiont

2

In the present comparizon we shall follow the same procedure
as in the comparison of monopoly and competitive output, We
shall first make the comparison which would be valid upon the
assumption that the factors of production are used in the same
proportions {for any given output) under monopoly and under
competition,? and examine the cases in which this assumption
is not fulfilled in the next chapter.

Ii the proportions of the factors producing any output are
the same under monopoly and under competition, it follows that
with any given number of men the monopolist employs the same
amount of capital (which stands for all other factors) as would
be employed under competition. The amount of capital per man
may vary with the nomber of men, but for each number of men
it is the same under monopoly and under competition. The gross
productivity curve of the industry is therefore the same in either
case, the cost of capital per man is the same (provided that the
monopolist pays rent for any scarce factor), and the marginal
and average net productivity curves are the same. The demand
curve for labour of the industry under competition is given by
the average net productivity curve; under monopoly, since the
industry is a unit of control, the demand curve? is given by the
marginal net productivity curve of the industry. The mono-
polist’s demand curve for labour is thus marginal to the com-
petitive demand curve.

This fact is a result of the working of the general principle
that the individual buyer will balance marginal gain against
marginal cost. If a competitive industry is imagined to come
into the hands of a monopolist (everything else remaining un-

1 Bee p. 174, note.

* As we shall see in the next chapter, this assumption is even lesa likely to
be fulfilled for the purposes of the present comparizon than it was for the

earlier eomparison.
' Demand curve being used in the sense discussed on p. 235.



ou. 22 MONOPOLY AND COMPETITIVE DEMAND 269

changed), the identity of the individual buyer whose interests
must be taken into account immediately changes, the centre of
gravity shifts, as it were, from the firm to the industry, and the
demand for labour will be regulated by marginal gain to the in-
dustry as a whole instead of being regulated by marginal gain
to the individual firm. Marginal gain to the industry as a whole
is the net increment of value caused by employing an additional
unit of labour, and this, in the case that we are considering, is
the same as the marginal net productivity of labour to the com-
petitive industry, while marginal gain to the firm is the value of
the increment of output caused by employing an additional unit
of labour, and this is equal to the average net productivity of
labour.

Since the monopolist’s demand curve is marginal to the com-
petitive demand curve the comparison between monopoly and
competitive demands for labour can be made by means of the
same geometrical apparatus as was used for the comparison of
monopoly and competitive output.! If the demand and supply
curves are straight lines the monopolist will employ half the
number of men employed under competition. And convexity of
the demand curve for labour, and conecavity of the supply curve
of labour, will tend to increase the ratio of employment under
monopoly to employment under competition, just as convexity
of the demand curve and concavity of the supply curve for the
commodity tend to increase the ratio of monopoly to competi-
tive output. In every case the amount of employment under
monopoly will be leas than under compestition.?

This will be true even though the competitive demand curve
for labour may be perfectly elastic or may be rising.® For the
supply curve of labour must be rising faster than the demand
curve in order to secure equilibrium. The ratio of monopoly
to competitive employment will be determined, as before, by
the concavity of the demand and supply curves, but in this case

L No disgrams are provided for these comparisons, since the disgrams in
Chapter 11 will serve to illuatrate them. For 8 and o, the average and marginal
cost curves including rent, read average and marginal cost of labour to the
induatry, for average revenue reed average net productivity, and for marginal
revenue read marginal net productivity, The required relationships will then
be shown by those figures.

3 Exzcept when there is a kink in the demand curve or in the supply curve, in
which case they will be equal: ses Figs. 50 and 51, p. 148.

¢ See p. 203,
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concavity of the demand curve will tend to increase the ratio,
and convexity to diminish it.

3

We have so far assumed that the monopolist pays the rent: of
labour, but when the supply of labour to the industry is imper-
fectly elastic it is possible that he may discriminate in buying
labour.* If he is in a position to discriminate perfectly, he will
hire each unit of labour at its transfer wage and pay no rent for
labour. The marginal cost of labour to the monopolist will then
be equal to its average cost to the competitive industry and the
amount of employment under monopoly will be regulated not by
the marginal but by the average cost curve of labour to the com-
petitive industry. In this case the monopolist will employ more
than half the competitive number of men when the supply and
demand eurves are straight lines, and the relative amount of
employment under monopoly will be greater the greater the
elasticity of the competitive demand curve.

AC

ANp

1. NP

o M M’ Q
Fia. T5.

ANP is the competitive demand curve for labour.
MNP is the monopoly demand curve for labour,

AC is the supply curve of labour to the industry.

MC is the marginal cost curve of labour to the industry.,

1 Bee p. 150. We are here assurning that the transier earnings of each unit
of a scarce factor are independent of the amount of the factor smployed.
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The amount of labour employed under competition is 0Q,
and under monopoly, when rent is paid, OM.

When the monopolist does not pay rent, that is when he
can discriminate perfectly in buying labour, the amount of
labour employed is OM'.

If the competitive demand for labour is perfectly elastic, the
amount of employment will be the same under monopoly and
under competition, and if the competitive demand curve ia
rising the amount of employment will be greater under mono-
poly than under competition.t

Thus the amount of employment will be greater under mono-
poly than under competition if the monopolist pays no rent
for labour when there are sconomies of large-scale industry suff-
ciently great to ensure that the competitive demand curve for
labour is rising.

4

The foregoing comparisons are made upon the assumption
that the monopolist pays rent for all factors other than labour,
If capital is & scarce factor for which the monopolist does not
pay rent, the cost of capital per man, with any given number of
men, will be less under monopoly than under competition by
the amount of the average rent. In this case, provided that the
proportions of capital and labour cannot be altered, gross pro-
ductivity is the same under monopoly and under competition,
but average net productivity is greater under monopoly, since
the cost of capital per man is less* The marginal net pro-

! Thus we find once more, by another route, thet output under monopoly
can only be greater than under competition (as long as the proportions of the
factors are fixed) when the economies of large-scale industry are so great that if
the factor of production which actually is scarce {in this case labour) had been
in perfeotly elastic supply no squilibriuna would have been possible. Ses p. 153,
note.

1 When the proportions of the factors are varisble the fact that the mono-
polist pays no rent for capital will have a double effect upon the monopolist's
demand for labour. He produces a larger output, but he employs fewer men
for a given output. The rider to the proof given on p. 2568 can be applied
to this case if the terms are altered appropriately. The elasticity of the
marginal revenue curve must take the place of elasticity of demand for the
commodity, and the elasticity of substitution must be interpreted aa the propor-
tionate change in the ratio of the amounts of the factors employed divided by
the proportionate change in the ratio of their marginal coats to the monopolist
{see p. 330, note, below). Then it could be shown by means of the same proof
that the monopolist’s demnand curve for labour i lowersd or raised by the
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ductivity curve of the monopolist (which gives his demand curve
for labour) will therefore lie above the curve marginal ¢ the
competitive demand curve, and the amount of employment
under monopoly will be greater than is shown by the com-
parisons set out above.!

non-payment of rent for capital acoording as this elasticity of subatitution ia
greater or leas than the elasticity of the marginel revenue curve. In the case
considered in the text the elaaticity of subatitution is aqual to zero, and the
reduction in cost of capital mugt raise the demand eurve for labour.

1 It can be shown that, so long as there are no economies of large-scale in-
dustry, the monopolist’s marginal net productivity eurve must lie balow the
competitive average net productivity curve, and, consequently, employment
under monopoly cannot exoeed employment under competition. But if the
economies of large-scale indusiry are sufficiently grest, the monopolist's
marginal net produetivity curve for labour lies above the competitive demand
curve, so that if the supply curve of labour is sufficiently elastic, or if the
monopolist does not pay rent for labour, the amount of employment under
monopoly will be greater than under competition.



CHAPTER 24
CORRECTION OF THE COMPARISONS

Tue foregoing comparisons were made upon the assumption that
the factors of production are used in the same proportions under
monopoly and under competition.! As we saw in Chapter 14, the
assumption that the proportions of the factors are fixed, that is
to say, that there is only one way of producing any given output,
is highly unplausible. Even if the proportiona of land, labour, and
capital can be imagined to be fixed in the long period, it is ex-
tremely improbable that the proportion of entrepreneurship to
output should be fixed by technical considerations alone. We
were able to find cases, however, in which the proportions of
factors producing any given output would in fact be the same
under monopoly and under competition, even when variation
waa technically possible. If the supply of all factors is perfectly
elastic, or if the elagticities of all are equal, or if the monopolist
paya no rent, and there are no economies of large scale, there is
nothing to be gained in the production of any given output by
altering the competitive proportions.

It may often happen that all factors are in perfectly elastic
supply to an industry, and that there are no economies of large
scale, go that the proportions of the factors are the same for any
given output under monopoly and under competition. But our
present task is to consider the productivity of a given number of
men under monopoly and under competition. We must examine
what would happen, not if such and such an output is being pro-
duced in both cases, but if such and such a number of men is
being employed in both cases. To provide a basis for the first
comparison we take all the supply curves of the factors as given,

! The more general objections to any comparison between monopoly and

competition must be overcome by making sssumptions aimilar to those eng-
gested in Chapter 14.

* The analysis of thiz chapier is somewhat intricate and & not essential to the
W e é

T £73
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and suppose that the demand curve for the commodity is so
adjusted that various outputs are produced. In arriving at the
present comparison we take the demand curve for the com-
modity and the supply curves of factors other than labour as
given, and suppose that the wage is 8o adjusted that various
numbers of men are employed.

Now when there is a perfectly elastic supply of all factors
(other than labour) and no economies, the proportions of the
factors employed with a given amount of labour will not be the
same under monopoly as under competition. The marginal pro-
ductivity of capital to the monopolist (which regulates the
amount of capital that he employs with a given number of men)
will be less than the marginal productivity of capital to the in-
dividual firm (which regulates the amount of capital employed
under competition with the given number of men}. For there are
no economies, so that marginal physical productivity is the
same in either case, and marginal productivity to the mono-
polist is marginal physical productivity multiplied by marginal
revenue, and to the competitive industry it is marginal physical
productivity multiplied by the price of the commodity. The
amount of capital employed by the monopolist with the given
number of men will consequently be less than the amount em-
ployed under competition. Thus the most usual conditions in
which the factors in a given output will be the same under
monopoly and under competition will not provide a case in
which the factors employed with a given number of men are the
same. And, as we shall find in a moment, it is only in very
peculiar conditions that the amount of the other factors em-
ployed with a given number of men will be the same under
monopoly and under competition,

The manner in which the relative amounts of other factors
employed with a given number of men are determined can be
shown as follows: Suppose that capital is the only factor other
than labour, and that capital is measured in efficiency units, so
that all economies of large-scale industry are represented as a fall
in the supply price of capital to the industry.! Now, supposing
that any given humber of men is being employed by the industry,
draw a curve (M P;) showing the relation between the marginal
productivity of capital to the individual firm and the amount of

3 See Appendix, p. 343.
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capital employed by the industry with that number of men, and
a curve (M F,) showing the marginal productivity of capital to
the industry. Marginal productivity to the firm is the marginal
physical product of capital multiplied by the price of the com-
modity, and marginal productivity to the industry is the mar-
ginal physical produet multiplied by marginal revenue.! Since
the marginal physical product declines as the amount of capital
increases, these two curves will not be marginal and average to
each other, but for each amount of capital they stand in the
same ratio to each other as marginal revenue to price. Next
draw the marginal and average cost curves of capital to the in-
dustry (MC and AC). If capital is a scarce factor, these ourves
will be rising, and if there are economies of large-scale industry,
they will be falling. The monopolist is assumed to be unable to
discriminate in buying capital, so that he pays any rent that
there may be. The curve M therefore shows the marginal coat
of capital to the monopolist.

Then, in each diagram, the amount of capital employed
with the given number of men by the monopolist (OM) is
determined by the point of intersection (C) of the marginal
cost curve (M) and the curve of marginal productivity to
the industry (MP,;}. And the amount employed with this

! Zen p. 237.
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same number of men under competition (0Q) is given by
the point of intersection (D) of the average cost curve (4C)
and the curve of marginal productivity to the firm (3 P).
Let DQ cut MP, in F and MC in E. The two amounts of
capital employed with the given number of men will be
the same if MC cuts M P, at F, that is, if F, C, and E coin-
cide. Now DQ is in the same ratio to FQ aa price to mar-

D
ginal revenue, so that ﬁ% is the elasticity of demand for the

cominodity;! but B'_}«Qj, is the elasticity of supply of capital,
Therefore E and F coincide, and the amount of capital
employed under monopoly and under competition are
equal, when the elasticity of demand for the commodity ia
equal to the elasticity of supply of capital both in numerical
value and in sign.

This eondition could only be fulfilled by an accident. It may be
expressed by saying that the difference between marginal re-
venue and price, which inclines the monopolist to use less capital
with a given number of men than would be employed with that
number under competition, is exactly offset by the economies
of large-scale industry (here represented by a falling supply
curve of capital) which incline him to use more. It is clearly
only by chance that this condition would ever be fulfilled in
practice.

If the amount of capital employed with any given number
of men were the same under monopoly and under competition,
the gross productivity would be the same, the cost of capital
per man would be the same, and average net productivity would
be the same. The monopolist’s demand curve for labour is then
exactly marginal to the competitive demand curve, and the com-
parisons set out in the preceding chapter are valid.

When the amount of capital is greater under monopoly, the
average groes productivity under monopoly of any given number
of men is likely to be greater, and when the amount of capital is
less the gross productivity is likely to be lesa, than it would be
for the same number of men under competition. But it can be
shown that whether the monopolist employs more or less capital

i See p. 38.
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than ia employed under competition the average net product-
ivity under monopoly must be greater than under competition.
This can be proved as follows: The difference in the amount of
capital employed with the given number of men under mono-
poly and under competition is shown in Figs. 76 and 77 by the
distance MQ. The difference in grosa productivity, due to the
difference in the amount of capital, is shown by the ares MCFQ,
which lies under the curve of marginal productivity of capital to
the industry. The difference in cost of capital is shown by the
area MCEQ, which lies underthe curve of marginal cost of capital
to the industry. The difference in net productivity is there-
fore shown by MCFQ minus MCEQ, that is, by the triangle
CEF. Thus when the monopolist employs less capital than is
employed under compstition (as.in Fig. 76) the excess of gross
productivity under competition, due to the additional capital
employed, is less than the excess of cost of capital. And when the
monopolist employs more capital than is employed under com-
petition (asin Fig. 77), the additional gross productivity is greater
than the additional cost of capital. So that, in either case, the
net productivity of the given number of men is greater under
monopoly than under competition by the area CEF. Thus when-
ever the amount of capital under monopoly is different from the
amount under competition, net produetivity under monopoly
will be greater than under competition. The difference in the
net productivities will be greater the greater is the elasticity
of substitution,’ and the greater is the difference between the
elasticities of the demand curve for the commodity and the
supply curve of capital,? that is to say, the difference between
the net productivities under monopoly and under competition
will be greater the more easily do technical conditions permit
of variations in the proportions of capital and labour, and the
more there is to be gained by varying them. If the elasticity of
substitution is nil, it is not possible (for technical reasons) to
vary the proportions, and it the elasticity of demand for the
commodity is equal to the elasticity of supply of capital there is

1 A low elasticity of subatitution would he shown in the diagrams by & steep
slope of MPyand MPp. The greater the slope of these curvea (other things being
equal) the smaller is the distance MQ,

t The elasticity of a rising supply curve of capital is reckoned as of opponite
gign to the elasticity of the demand curve, since the demand curve must be
falling,.
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no motive for varying them. This is analogous with the fact that
the average cost of a given output under monopoly will be less
than under competition by a greater amount the greater are the
possibilities of substitution and the greater is the extent to which
the elasticities of supply of the various factors of produetion
diverge from one another.?

Since the monopolist’s average net productivity curve will lie
above the average net productivity curve of the competitive in-
dustry {which is the competitive demand curve for labour), it
follows that the monopolist’s demand curve for labour, which is
marginal to his own average net productivity curve, must lie
above the curve marginal to the competitive demmand curve, just
as his marginal cost curve will He somewhat below the curve
marginal to the competitive supply curve. The amount of labour
employed under monopoly will therefore be a greater proportion
of the amount employed under competition than it is when the
proportions of labour to capital do not alter.? If the change in
the proportions of factors made by the monopolist is sufficiently
great, his demand curve for labour may actually lie above the
competitive demand curve. Then, if the supply of labour is
sufficiently elastic, the amount of employment will be greater
under monopoly than under competition, The conditions in
which this will occur are not, however, the same as the con-
ditions in which output will be greater under monopoly than
under competition. For if the output is the same under mono-
poly as under competition the amount of employment may be
either greater or less, according as the monopolist employs a
greater or smaller proportion of labour to other factors than is
employed under competition.

1 Ses p, 176.

! In order to make an exact comparison of the monopoly and competitive
demands for labour when the proportions of the factors are variable, it ia
necessary to consider not the shape of the competitive demand curve for labour,
but the shapea of the demand curve for the commodity and the supply curve
of capital. For instance, if the supply curve of capital and the demand curve for
the coramodity are straight lines, the competitive demand curve for labour
would be concave, and the crude comparison would lead us to suppoee that the
monopolist would employ leeas than half the competitive number of men if the
supply curve of labour is s straight line. In fact he would employ somewhat

more than this, and it can be shown that he would employ exactly half the
competitive number of men {ci. p. 175, note).
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EXPLOITATION



CHAPTER 25

MONOPOLISTIC EXPLOITATION OF LABOUR

1

THE comparisons of monopoly and perfectly competitive de-
mand for labour are not in themselves of much practical interest,
but the analysis developed in order to make them may be useful.
There are & group of problems connected with the “exploita-
tion” of labour on which it may throw some light.

The problem of the exploitation of labour in general raises a
group of questions which will be discussed in Chapter 27. At
present we shall consider the case of a single industry and
the effect of removing exploitation in one industry considered
separately. It will thus be possible to agsume that employment
may be increased or diminished in the industry without having
a significant effect upon other industries, and that the general
level of prices is unaffected, so that a change in the money wagea
of the group of workers we are considering produces an equi-
valent change in their real wages.

It is commonly said that exploitation (the payment to labour
of less than ita proper wage) arises from the unequal bargaining
strength of employers and employed, and that it can be remedied
by the action of trade unions, or of the State, which places the
workers upon an equality in bargaining with the employers.
Bargaining strength, as we shall find, is important in many
cases, but the fundamental cause of exploitation will be found
to be the lack of perfect elasticity in the supply of labour or in
the demand for commeodities.

It is usually said that a factor of production is exploited if it
is employed at a price which is less than its marginal net pro-

* Sections 4 and 6 of this chapier condain some intricacies which are o

easenital to the rest of the argument,
281
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ductivity. Now it will be to the interest of each individual em-
ployer to use such an amount of each factor that its marginal
cost to him is equal to its marginal net productivity to him.
Thus if the market in a factor is perfect, so that its marginal
cost to the individual employer is equal to its price, the self-
interest of individual employers (provided they are not under
the influence of a feeling of loyalty to their class) will ensure
that the factor receives a reward equal to its marginal net pro-
duectivity to the individual employer. Complete freedom on the
part of individual workers to move from firm to firm would
force employers to bid against each other for labour until the
wage was equal to the marginal net productivity of the amount
of labour employed, and the freedom of the market would serve
in the plece of labour organisations in securing to the workers
their proper wage. If the market for labour is perfect, so that
the marginal cost of employing an extra man is equal to the
wage he receives, it is impossible for the wage in a competitive
industry to be less than the marginal net productivity of lahour
to the firm, for if it were less it would pay employers to take
on more men until the marginal net productivity of labour was
reduced to equality with the wage. Exploitation on this definition
is therefore impossible except when the supply of labour to the
individual firm is less than perfectly elastic, so that the wage
is less than the marginal cost of labour to the firm. Thus the
function of a trade union or a minimum wage law in removing
exploitation Hes not so much in the fact that it improves the
bargaining strength of the workers as in the fact that by means
of a “common rule” it reproduces artificially the conditions of
perfect elasticity of supply of labour to individual employers.
We find, therefore, that if exploitation is taken merely to
mean that the wage is less than the marginal net productivity of
labour to the individual employer, it can never occur as long
as there is perfect competition in buying labour, But this de-
finition is unnecessarily restricted. What is actually meant by
exploitation is, usually, that the wage is less than the marginal
physical product of labour valued at its selling price.! Upon this
view, imperfection in the market for the commodity as well as
imperfection in the market for labour may give rise to exploita-
tion. When the selling market is imperfect the marginal net

* Ci. Pigou, Beonomics of Welfore, p. 649.
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productivity of labour to the individual firm js the marginal
physical product of labour multiplied by marginal revenue to
the firm, and marginal revenue is less than price. Thus even if
the wage were equal to marginal net productivity to the firm,
there would still be exploitation.

The conflict betwsen these two definitions of exploitation is
merely a matter of words. A given situation remains the same
whether we choose to call it exploitation or not. For our present
purpose the wider definition is more convenient. We shall say
that a group of workers are being exploited when their wage is
less than the marginal physical product that they are producing,
valued at the price at which it is heing sold.

The removal of exploitation may alter both the marginal
physical product of labour and the price of the commodity, and
we ghall find, paradozxical as it may seem, that the removal of
exploitation is not always beneficial to the workers concerned.

2

The cages in which exploitation can arise may be divided into
three classes: those which occur although the supply of labour
to the individual employer is perfectly elastic: these are due to
monopoly of the commodity; those which occur when the supply
of labour is imperfectly elastic (although the commodity is sold
in perfectly competitive conditiona); and those which ocenr
when the supply of labour is imperfectly elastic, and further,
the employer has the power to discriminate in buying labour:
these two classes are due to monopsony of labour, In the first
two classes we will assume that all the men are slike in efficiency,
and that all are paid the same wage. In the third class either
individual men may differ in efficiency, or may he alike in
efficiency but paid at different rates of wages. Further, a situa-
tion which is similar to exploitation, though excluded by our
definition, may arise even though there is perfect competition,
both in selling the product and in hiring labour, provided that
there is not free entry of firms into the trade, In this case also
it is convenient to assume that all men are alike in efficiency.



28¢ ECONOMICS OF IMPERFECT COMPETITION =k x

3

The simplest case of the type of exploitation which occurs
when the supply of labour to the individual firm is perfectly
elastic but there is not perfect competition in selling the com-
modity is the case of a single monopoly in isolation. Under
monopoly that number of men is employed, as we have seen,
whose marginal physical product multiplied by the marginal
revenue of the monopolist is equal to the wage. The wage is
therefore less than the marginal physical product multiplied by
the price of the commeodity, and, upon our definition, exploita-
tion occurs. This cannot be cured by raising wages. A rise in
wages would merely lead to unemployment, and exploitation
at the higher wage would still continue. The only remedy for
exploitation is to control prices in such a way as to obtain the
competitive output from the monopolist.?

4

When instead of an isolated monopolist there are a number of
firms selling in an imperfect market, exploitation will again
occur, even though the supply of labour to each firm is per-
fectly elastic. If there is freedom of entry into the trade, so that
profits are normal, each firm will be of less than optimum size.?
The wage will be egual to the average net product of labour (if
this were not the case the average cost of the commodity would
be less than the price and there would be more than normal
profits), and to marginal net productivity to the individual
firm; but marginal net productivity to the firm will be less than
the marginal physical product of labour valued at the price of
the commeodity {(since the demand for the product of the firm
is not perfectly elastic). Exploitation of this type cannot be re-
moved by raising wages, but it would disappear if the market
became perfect. This type of exploitation is probably very com-
mon, and it is worth while to examine at some length the effect
upon labour of the removal of market imperfection.

When the market becomes perfect the firms will expand, and

! Bes Chapter 13. Competitive output is here used to mean the output at

which price i» equal to average vost.
! fee p. 97.
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in the new position of equilibrium, when profits are once more
normal, the firme will be of optimum gize, costs will be lower,
and the price of the commodity will have fallen.

The removal of the imperfection of the market must therefore
lower the price of the commodity. It ia likely also to alter the
marginal physical productivity of the number of men formerly
employed in the industry, since the workers are now organised
in optimum firms instead of sub-optimum firms. In the old posi-
tion they were receiving less than what was then the value of
their marginal physical produet, and in the new position they
will receive the value of their marginal physical producs, but it
does not follow that they will be better off in the new position
than in the old, since the value of the marginal physical product
may have diminished: the marginal physical product may have
diminished, and the price of the commodity must have fallen.

In order to elucidate the problem it is convenient to consider
the effect upon the average physical productivity of labour of &
growth in the size of the firm. It is more natural to expect that
average physical productivity per man (the total physical pro-
duct of the firm divided by the number of men employed)
should increase when the firm grows to its optimum size.! It
may, however, happen that average physical productivity is
reduced by the growth in the size of the firm. But this could only
occur if the inereage in the number of men employed by the firm
leads to no economies of large-scale production, or if any
economies are offset by the diseconomies which arise from em-
ploying some fixed element (for instance of plant or manage-
ment) beyond ite optimum capacity. It is therefors unlikely to
be a commeon case.

The cost of other factors employed per man may either in-
crease or diminish when the firm grows to its optimum size.?

So far we have proceeded upon the assumption that the
number of men employed in the industry is kept unchanged,
and that the wage is appropriately altered by the removal of
exploitation. It is also possible to assume that the wage remains
unchanged and that the amount of employment is altered appro-
priately. For our present purpose the second method will be
more convenient. The results obtained by either method must be
the same; for if employment at the old wage would increase,

1 See p. 244. ? Ibid.
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it follows that it would be possible to raise the wage without
reducing employment, so that the wage at which a fixed number
of men would be employed would be raised by the removal of
exploitation; and if, at the old wage, employment would have
been reduced, the removal of exploitation would lead to a
reduction of the wage obtained by a fixed number of men.

For the sake of simplicity let us suppose that the cost curves
and demand curves of all the firms in the imperfect market are
alike, so that the same output is produced by each, and sold by
each at the same price.! Now when the market becomes perfect
the cost of production will fall and there will be an increase of
output, assuming that the wage is unchanged. But this increase
of ontput need not necessarily lead to an increase of employ-
ment at the given wage. If physical productivity per man (the
total physical product divided by the namber of men em-
ployed) is reduced when the firms reach their optimum size
employment must be increased. But we have just seen that
physical productivity per man is more likely to increase. There
will then be a double effect. The fall in costs, by leading to an
increase in output, will tend to increase employment, but the
rise in physical produetivity per man must mean that the num-
ber of men required to produce a given output is reduced. It
remains to inquire, therefore, which effect predominates.

In so far as the fall in cost per unit of output is due entirely
to the increase in physical productivity per man it will only tend
to increase employment if the elasticity of the total demand for
the commedity which the industry produces is greater than
unity. This can easily be seen. The cost per man of the other
factors employed is in this case the same when the firms are of
optimum size as when they were of less than optimum size.
Since the wage is unchanged, it follows that the total cost per
man is unchanged. Hence cost per unit of output (which is equal
to the total cost per man divided by physical productivity per
man) fails in the same proportion as the physical productivity
increases, and the price of the commodity falls in the same pro-
portion. Then, if the elasticity of demand for the commodity is

1 The following analyeis is based upon the assumptions that the supply of all
factors to the industry is perfectly elastic, and that there are no economies of
large-scale industry. When these assumptions are not fulfilled the necessary

complications can be introduced into the framework of the argument without
eny fundamentel alteration in ita structure.
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egqual to unity, cutput increases in the same proportion as physi-
cal productivity per man, and there will be no change in employ-
ment. There will be an increass or decrease in employment
according as the elasticity of demand is greater or less than one.

On the other hand, in so far as the fall in the cost of the com-
modity is accompanied by a fall in cost of the other factors em-
ployed per man, without any change in physical productivity, it
must lead to an increase in employment (at the given wage)
unless the demand for the commodity is completely inelastic. If
there is both an increase in physical productivity per man and a
fall in cost per man, then employment would increase if the
elasticity of demand for the commodity was squal to unity, and
would diminish only if the elasticity of demand fell short of
some value less than unity, Such a fall in the cost of other factors
employed per man might occur if there were some fixed element
in the productive equipment (for instance the entrepreneur
himself, or some large indivisible unit of plant, such as a railway
line) which requires a certain fixed reward, so that its cost per
man falls as the number of men inereages. On the other hand
it is probable that in most types of production the degree of
mechanisation increases as the firm grows to its optimum size.
The cost per man of the other factors employed ia therefore in
general likely to increase. The cost of the commodity then falls in
a smaller proportion than the physical productivity per man in-
creases and employment is reduced if theelasticity of demand for
the commodity is equal to unity. Only if elasticity exceeds some
value greater than unity will employment in this case be increased.

Thus in each case there is a certain critical elasticity of the
total demand for the industry’s product at which employment
remains unchanged. If the cost per man of the other factors
employed is the same in the optimumn firm as in the snb-opti-
mum firm the critical elasticity is unity, and if the elasticity is
less than unity labour will suffer by the removal of market im-
perfection. If cost per man is greater for the optimum firm than
for the sub-optimum firm the critical elasticity is greater than
unity. And if cost per man is less for the optimum firm the
eritical elasticity is less than unity. By means of this formula we
can discover in each case whether the removal of market imper-
fection is likely to be a benefit. to labour or the reverse,

It may appear strange that the removal of exploitation should
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ever be disadvantageous to labour. But the explanation can be
found in two facts. First, when the demand for the commodity
is inelastic anything which raises the cost of the commodity in-
creases the total receipts of the industry. Consequently an in-
crease in physical output per head can be of no advantage to
labour when the demand for the commodity is inelastic, and
labour may gain, at the expense of the consumer, from the fact
that the firms are of less than optimum size. Second, when the
market is imperfect it may not be profitable for the individual
firm to undertake a degree of mechanisation which becomes
profitable when the market becomes perfect. Thus labour may
gain, at the expense of capital, from the fact that the firms are
of less than optimum size,

In every case, whether the imperfection of the market is of
benefit to labour or not, it must cause the price of the com-
modity to be higher than it would be if there were perfect com-
petition. Therefore, in so far as labour gains from the imperfec-
tion of the market at the expense of the consumer it is only a
sectional advantage. There is a loss to the consnmers of the
commodity (who must pay a higher price) and to the community
in general (since less real wealth is being produced). It does not
follow that because the labour attached to the industry gains
by the imperfection of the market that it is therefore not desir-
able to remove it, Moreover, if all industries were in this case
labour would not gain from the existence of imperfection, since
their loss as consumers would more than offset their gain as
wage earners.

But even when exploitation is universal, so that firms in all
industries are of less than optimum size, it is possible that if
firms of less than optimum size tend to employ less capital per
man than optimum firms, the imperfection of the market may
benefit labour at the expense of capital. If all markets became
perfect capital would tend to gain at the expense of labour, and
it is possible, though not likely, that labour would lose, on
balance, by the removal of exploitation,

5

We have 80 far been concerned with positions of long-period
equilibrium. It is also necessary to consider the gquasi-long
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period,! in which the number of firms does not increase in
response to a rise in profits. Fhe firms may then be of any size.
If the market became perfect the output of each firm would
increase and the price of the commeodity would fall. If the
firms were already so large that no technical economies were to
be gained from an increase in output, the physical productivity
of labour would be likely to decline as the firms grew in size.
The removal of the market imperfection must then be of ad-
vantage to labour, whatever the elasticity of the total demand
for the commodity.

8

It remains to consider a perfectly competitive industry into
which new firms do not enter in response to abnormal profits.
'We ghall here find a situation similar to exploitation. But it does
not conform to our definition of exploitation; for if the market
for the commodity and the market for labour are both perfect,
the amount of employment given by each firm will be such
that the marginal net productivity to the firm will be equal to
the wage, and marginal net productivity to the firm will be
equal to the value of the marginal physical product of labour.
There will not, therefore, be exploitation upon our definition,
But so long as new firms do not enter the trade the existing
firms may be of more than optimum size, and may be earning
more than normal profits.2 The wage will then be less than the
average net productivity of labour, to which wages are equal in
a perfectly competitive industry in full equilibrium. The situa-
tion is therefore akin to exploitation, and it can be analysed by
the technique developed in the analysis of exploitation upon
which we are engaged.

Quasi-exploitation of this type would be removed as new
firms entered the trade, so that long-period full equilibrium was
established. The effect of the entry of new firms into the in-
dustry would be to lower the price of the commodity, Existing
firms wonld be reduced to the optimum size, corresponding to
& normal level of profits, and at the same time the output of
the commeodity (unless the demand for it was absolutely in-
elastic) would increase.

1 Ses p. 47.
! The situation of the individual firm in such & ¢ase is illustrated in Fig. 38
on p. 98,

g
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As before, we will assume that the wage is constant and we
will examine, by the same method as before, whether employ-
ment at the given wage will increase or diminish when full
equilibrium is established. If the physical productivity per man
declines when the firms are reduced to optimum size em-
ployment must increase, The physical productivity of labour is
likely, however, to be increased by the reduction of firms tq
their optimum size. But the abnormal profits earned by the
firm of more than optimuvm size must be added to the cost of
other factors per man, and this cost, including profits, is almost
certain to be less when the firm is of optimum size and profits
are reduced to normal. Now we found that when there is both
a rise in physical productivity and a fall in the cost per man of
the other factors, the critical elasticity of demand, at which
employment is unchanged at the given wage, is less than unity.
Since the fall in other coats (including profits) is likely to be
considerable, we may say in general that unless the elasticity
of demand is very small the return to full equilibrium and normal
profits will be likely to increase employment in the industry.

7

We found that monopolistic exploitation cannct be removed
by raising wages. But the quasi-exploitation which we have just
been congidering would be removed, go far as the particular in-
dustry was concerned, if wages were raised until the abnormal
profits disappeared, so that conditions of full equilibrium were
produced.

And it seems probable that in such a case wages would in
fact alter more quickly than firms could enter the trade. If
labour is organised the trade union might discover that profits
are more than normal and press for higher wages. If they were
successful, and if the wage rose just sufficiently to reduce the
profits to normal, no new firms would enter the trade, the exist-
ing firms would be reduced in size, and employment would be
diminished. A rise in wages of this sort would remove abnormal
profits, and looking merely at this industry, without comparing
the wages which it was paying with wages elsewhers, it would be
imposgible to tell that anything was amiss.

But to remove the quasi-exploitation in this way is not neces-
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sarily a desirable course. If the return to normal profits is
brought about by a rise in wages, the price of the commodity
is higher and the amount of employment in the industry less
than would have been the case if the readjustment were brought
about by ah expansion of the industry. As s result there may he
unemployment or a reduction of wages in other industries.
Moreover the high demand for the commodity which caused
abnormal profits in the first place will fail to lead to an increase
in its supply. Under the perfectly laissez-faire conditions of the
economic text-books the direction of resources into different
types of manufacture is brought about by the fluctuation of
profits above and below normal. When profits are more than
normal the industry is supposed to expand, and when they fall
helow normal, to contract. By this means the changing demands
of the consumer are implemented, If profits are kept at the
normal level by changes in wages (an assumption probably
far more realistic than the assumption of the fext-booka), the
mechanism by which resources are directed from one use to
another breaks down, There iz a moral here, hoth for those whe
seek to patch up our present economic system by introducing
profit-sharing schemes in particular industries and for those
who complain, when losses are being made, that wages in a
perticular trade are too high. The system of the text-books per-
haps never existed, and perhaps if it did it would not have been
a very admirable one. But it has some merits. A aystem of un-
controlled private enterprise in which wages are more plastic
than profits must entail the misdirection of resources and the
waate of potential wealth on an extensive scale,



CHAPTER 28

MONOPSONISTIC EXPLOITATION OF LABOUR

1

WE must now examine the type of exploitation which arises
because the supply of Jabour is imperfectly elastie to the unit of
control. The supply to an industry may be less than perfectly
elastic for any of the reasons discussed in Chapter 8. The nature
of the limitation upon the supply of labour is not relevant to
our inquiry, for our analysis can be applied to limitations of any
type, but for the sake of simplicity we will first deal only with
one case: that in which all the workers employed are alike in
their efficiency in the industry in question, and yet progressively
higher wages have to be paid to all in order to attract fresh
supplies of labour. This might occur because it was necessary to
tempt labour away from better paid occupations, to overcome
the cost of movement from more distant regions, or to overcome
a preference for other occupations.

The notion of an imperfeotly elastic supply of labour presents
some difficulties, ‘because the elasticity of supply will vary
greatly according to the period of time under consideration, It
is likely to be more elastic the longer the period under considera-
tion. And a supply of labour once attracted to a certain area or
a certain industry by a rise in wages may not immediately (or
indeed ever) cease to be available when wages fall back to their
former level. But for the purposes of our formal analysis it is
only necessary to postulate that there is a rising supply curve of
labour over a period long enough to allow normal equilibrium
to be established. In this, as in all the problems with which this
book attempts to deal, a very artificial degree of simplification

* Sections 3 and 4 of this chapter conlain on argument similar to thaé of

Bections £ and § of the last chapter, and are of the same degres of somplexity.
202
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is necessary to the formal analysis. The most that can be hoped
from it is to indicate some of the considerations that have to be
taken into account in dealing with actual problems,

2

When the supply of labour is less than perfectly elastic to any
employing agency, that amount of labour will be employed
whose marginal cost is equal to its marginal net productivity,
and the wage will be equal to the supply price of the amount of
labour employed. The demand curve for labour of the employing
agency may be of various forms. If it is an isolated monopoly the
demand curve for labour must be drawn up on the principles
discussed in Chapter 21. But if the employing ageney is an in-
dustry composed of a number of independent firms they may
act in concert in regulating wages although they compete in
pelling the commodity which they produce. In practice agree-
ments to regulate wages are usually worked in a very rough and
ready way, but it is worth while to consider the exact analysis
of an agreement which follows some definite principle. It is
possible to distinguish two principles upon which the demand
curve for labour may be drawn up. First, if there is merely a
“gentleman’s agreement’’ not to spoil the market by bidding up
wages, the individual firms composing the industry may be con-
ceived to be in perfect competition in every respect except in
hiring labour. Then the amount of capital employed with a
given number of men will be such that the marginal productivity
of capital to the firm is equal to ite price, that is to zay, the
competitive amount of capital will be employed with any given
number of men. Anrd each firm will wish to employ that amount
of labour whose marginal productivity to the firm is equal to
the marginal cost of labour to the whole group, ignoring the
effect upon the price of the commodity of an increase in output,
The industry’s demand curve for labour?* will then be shown, for
any given number of men, by the value of the marginal physical
product of labour, Second, a more far-reaching type of agree-
ment amongst the firms, which still falls short of complete
mconopoly, will be found if the competitive amount of capital is
employed with each number of men, but the organised group of

1 In the pense discussed on p. 235.
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firms take into account the fall in the price of the commodity
due to an increase of output, and so employ that amount of
labour whose marginal net productivity to the whole group is
equal to its marginal cost. In any actual case neither of these
principles is likely to be followed exactly, but this fach is not
relevant to the analysis, for, however the demand curve for
labour is drawn up, the analysis follows the same course once
the demand curve for labour is given.

On whatever principle the demand curve is constructed it is
necessary to assume that there are a fixed number of firms, that
is to say, that the profits due to monopsony do not draw new
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firms into the industry; for the amount of the monopsony profit
depends upon the conditions of supply of labour, and cannot be
represented in the demand curve. If the existence of a monop-
sony profit, or its removal, are conceived to alter the number of
firms in the industry, & new monopsony demand curve must be
drawn up for each number of firms.!

The amount of employment given by the monopsonist organ-
isation will be restricted to the amount at which the marginal
cost of labour to the whole group is equal to its demand price
for each particular type of organisation, The wage will be equal

3 Thia waa first pointed out to me by Mr. P. M. Forrester, who was then
reading for the Economios Tripos. The case of a competitive industry in long.
period equilibrium, in which profits ere always normal, is discussed below
(p. 206).
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to the supply price of labour, and this, in each case, will be lesa
than the value of the marginal physical product of labour. Thus
exploitation will occur.

Monopsonistic exploitation of this type can be removed by the
imposition of a minimum wage.

78.) Let D be the demand ¢urve for labour of the monopsonist
organisation, upon whatever principle it may be drawn up.
Then the amount of labour employed (ON) will he that at
which MC (the marginal cost curve of labour) cuts the
demand curve, D.

Now, suppose that a trade union or & trade board imposes a
minimum wage upon the industry; then the supply of labour to
the industry becomes perfectly elastic at the imposed wage, up
to that number of men whose supply price to the industry is in
any case equal to that wage. Beyond this number the new
supply curve of labour must coincide with the old. If the author-
ity imposing the minimum wage is sufficiently strong to be able
to choose freely what wage to fmpose, there are several alter-
natives before it. If, at the lower limit, the existing wage (NP)
is imposed as a minimum everything remains as before, If the
wage (NH) is chosen, which is equal to the demand price for the
number of men employed in the exploited position, employment
will remain unchanged and the wage will be raised. For any
higher wage employment will be reduced, and for any wage
between NP and NH employment will increase. The maximum
increase in employment will occur at the wage (QD) at which
the old supply curve of labour cuts the demand curve of the
monopsonist organisation.! Thus the rise in wages which reduces
exploitation and transfers a part or the whole of the monopsony
profit to labour will actually result irran increase of employment.

Even when the wage QD, or some higher wage, is imposed,
exploitation does not wholly disappear except in the case where
D, the demand curve for labour of the group of firms, represents
the value of the marginal physical product of labour.* The ele-
ment in exploitation due to monopoly cannot be eliminated

1 T am indebted to Mr, Shove for this analysis, but my presentation of it is
slightly different from his.

*# Thia will be the case when a number of independent firms, acting in concert

for the regulation of wages, arrange their employment of labour on the first of
the principles described on p. 293.
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merely by removing the inelasticity of the supply curve of
labour.

3

Monopsonistic exploitation can also arise where firms are not
acting in concert, but where the supply of labour to each firm is
less than perfectly elastic, just as monopolistic exploitation
arises where the market for selling the commodity is imperfect.
We have seen in what circumstances the supply of a factor to
un industry may be less than perfectly elastic. The supply of
labour to an individual firm might be limited for the same sort
of reasons. For instance, there may be a certain number of
workers in the immediate neighbourhood and to attract those
from further afield it may be necessary to pay a wage equal to

Fig. 79,

what they can earn near home plus their fares to and fro; or
there may be workers attached to the firm by preference or
custom and to attract others it may be necessary to pay a
higher wage. Or ignorance may prevent workers from moving
from one firm to another in response to differences in the wages
offered by the different firms.

If the supply of labour to individual firms is less than per-
fectly elastic and if profits are normal the firms will be of leas
than optimum size,! even though the selling market is perfect.
Profits will be normal and the industry in full equilibrium when

1 The average cost of each firm is, of course, & mirimum in the situation in

which it finds itself. The term “optimum firm" is to be interpreted as referring
to & situation when the eupply of labour to each firm is perfectly elastio,
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the wage is equal to average net productivity, and each firm
will employ that number of men whose marginal net produe-
tivity to the firm is equal to their marginal cost to the firm.2
With this analysis we are already familiar.

79.) AC and M are the average and marginal cost curves of
labour.
ANP and MNP are the average and marginal net pro-
ductivity curves of labour.
ON men will be employed by each firm at the wage PN
when the industry is in equilibrium.
CN is the marginal cost and marginal productivity of ON
men to the individual firm.

Exploitation of this type would be removed if the labour
market became perfect.

In studying exploitation due to imperfection of the market
for the commodity we assumed that the wage remained un-
changed and considered the effect on employment of making
the market perfect.? But in this case it will he more convenient
to make use of the other device and to study what would hap-
pen to the wage if the same number of men were employed as
had been employed when exploitation existed. Both methods of
making the compariron must, as we saw, yield the same result,
but when we are dealing with an imperfeet market for labour,
and not for the commodity, the second method is easier to
handle*

Suppose that the labour market is made perfect (for instance
by breaking down the ignorance and inertia which led to imper-
fection or by the provision of cheaper transport) and that a
new position of equilibrium is attained with normal profits and
the same fixed amount of employment as before. The firms will
now be of optimum size, and the wage must be given by the

* In this case it iv impoasible to draw up & demand curve for labour of the
industry upon the principle employed when the market for labour ia perfect,
gince the number of firms will be influenced by the monopeony profit, which
depende upon the conditions of supply of labour (ef. p. 204).

* Sce p. 250, Fig, 19 is a replica of Fig. 74.

* See p. 285.

4 We will again assuroe thet there are no economies of large-scale industry
and that the supply to the induatry of factors other than labour is perfectly
elastic. When thess mssumptions are not fulfilled the nscessary modifications
oan sunily be introduced into the analyais,
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maximum on the curve of average net productivity of labour to
the individual firm .}

If the physical productivity per man is less when the firms
are of optimum size, the total output of the given number of
pen in the new position is less, and the price of the commodity
must rise. The curve of average net productivity to the in-
dividual firm will therefore be raised, and the wage must neces-
sarily rise. This is analogous to the case where the removal of
monopolistic exploitation necessarily leads to an increase of
employment at a given wage (even though the demand for the
commodity is perfectly inelastic) if average physical produc-
tivity per man falls when the firms become of optimum size.

But, as we saw, physical productivity per mau is likely to in-
crease when the firms grow to optimum size. The output of the
given number of men will then increase, and the price of the
commodity must fall. The average net productivity curve will
be lowered, and it is then possible that the new wage, given by
the maximum value on the new curve, may be below the wage
(PN in Fig. 79) which obtained when the firms were of less than
optimum size. Asin the analogous case of monopolistic exploita-
tion, the result will depend upon the elasticity of demand for the
commodity. If the cost of other factors per man is the same in
the new position as in the old, then (since we are studying the
fate of a given number of men) the aggregate of other coats will
be the same as before. The aggregate of wages will be equal to
aggregate receipts minus aggregate other costs. Therefore if the
elasticity of demand for the commodity is less than unity (so
that total receipts are reduced by the fall in price) the total of
wages (and the rate per man) will be less in the new position
than in the old. If the demand is elastic, wages will be greater.
If the elasticity of demand is equal to unity, wages will remain
the same. This is on the assumption that the cost of other
factors per man remains the same. If the cost of other factors
per man is greater when the firms are of optimum size, the
eritical elasticity, at which wages remain the same, is greater
than unity. If the cost of other factors is less, the critical
elasticity is less than unity.

1 See p. 248, 1 Bee p. 286,
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4

It is possible to remove exploitation which iy due to im-
perfection of the labour market by imposing & minimum wage,
instead of by making the market for labour perfect. But this
method is leas likely to lead to results favourable to labour.
If & minimum wage is imposed at any level higher than that
which prevails in the imperfect labour market the average cost
curve of labour to each firm (A€ in Fig. 78} will be raised.
Therefore if normal profits are to prevail, the average net pro-
ductivity curve of labour to the individual firm must also be
raised, so that the two curves remain tangential to each other,
That is to say, the price of the commodity must rise and its out-
put be reduced (by the elimination of firms unable to survive
when the wage is raised). It follows that, unless the physical
productivity of labour is much reduced, the amount of employ-~
ment at the higher wage will be less than at the lower wage. It
is therefore only in the unlikely case where physical productivity
falls to a sufficient extent to compensate for the reduction in
output that it is possible to impose a minimum wage without
causing unemployment; while the removal of market imperfec-
tion will, as we have seen, raise wages without causing unem-
ployment in a large range of cases.

The difference between the result obtained by imposing a
minimum wage in this case and in the case of an isolated monop-
sonistic organisation (considered in Section 2) arises from the
fact that in this case profits are assumed to be normal; that is to
say, the existence of a monopsony profit has led to an increase
in the number of firms and in the output of the commodity up
to the point at which the earnings of the entrepreneurs (includ-
ing the monopsonistic element in their profits) are reduced to
the normal level; so that the rise in wages, by robbing the firms
of part of their profits, must reduce the number of firms and the
output of the industry in the long period.

5

We must now examine cases in which discrimination in buy-
ing labour is possible. In the following analysis we shall only
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deal with the case of an isolated monopoly, but the possibility
of discrimination may be, as it: were, superimposed upon any of
the cases in which exploitation oceurs as a result of imperfection
in the supply of labour.

We have so far assumed, for the sake of simplicity, that all
workers are alike in efficiency in the industry in which they are
empioyed. It is now necessary to consider cases in whick this
assumption is not fulfilled. One type of discrimination then
occurs even though the same wage is paid to each man. Suppose
that the transfer wage is the same for all workers but that
individual workers differ in efficiency from the point of view of
the industry; then the supply of labour to the monopsonist
organisation, measured in efficiency units, is not perfectly elastic,
although the supply of men is perfectly elastic. The amount of
employment will be so regulated that the marginal net produe-
tivity of the least efficient man is equal to the uniform wage.
Discrimination will then be perfect,! since each man receives
his transfer wage and the whole rent of labour is retained by
the monopsonist. Different men represent different amounts of
efficiency, and though each man is paid the same wage different
efficiency units of labour are paid for at different rates. For
instance, taking the efficiency of the least efficient man to re-
present one unit, supposs the wage to be ten shillings. Then a
man twice as efficient is providing two efficiency units at five
shillings per efficiency unit; a man three times as efficient is
providing three units at three and fourpence per efficiency unit,
and so forth. This kind of discrimination canmnot be remedied
by raigsing the wage, since this would merely raise the whole
supply schedule of efficiency units of labour, and would lead
to the dismissal of the least efficient men. In the new position
once more the least efficient men employed would be receiving
a wage equal to the marginal net productivity of an efficiency
unit of labour, and more efficient men would still be paid at
various lower rates per efficiency unit. Discrimination of this
type could only be removed if each grade of labour was paid
in proportion to its efficiency, so that men of different efficiency
received different wages per day, but each unit of labour waas
paid at the same rate.?

1 See p. 225.
* This apalysis may throw light on the dispute between Muarshall and Mr,
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6

A different type of discrimination may arise when men of the
same efficiency are paid at different rates. This will oceur if a
separate bargain is made with each man, or with different groups
of workers, and if the various men or groups differ in the mini-
mum wage they are prepared to accept.

Let us once more assume that all men are alike in efficiency
and that the supply curve of labour to the monopsonist is im-
perfectly elastic because it is necessary to pay higher wages to
some men than to others in order to attract them to the in-
dustry. If perfect discrimination obtains, so that each individual
man is paid a wage equal to his minimum transfer earnings, the
curve of marginal cost of labour to the employer coincides with
the supply curve of labour.} Employment is then adjusted so
that the wage of the most expensive man is equal to the mar-
ginal net productivity of the group, but the whole rent of labour
is retained by the employer. If, by the introduction of a common
rule, the wages of all are raised to equal the wage of the most
expensive man, the marginal and average cost of labour become
equal to this wage, employment is unaltered (provided that the
profit due to monopsony was a surplus above the normal profits
necessary to maintain the employer in production), and the rent
is transferred from the employer to the workers. If, however, it
is merely stipulated that there must be a common rule, without
enforcing a minimum wage, the effect is merely to remove dis-
crimination, and employment is reduced. The marginal cost of
labour is now shown by the curve marginal to the supply curve
of labour to the monopsonist, and the case becomes one of
simple exploitation such as we have already examined.

If the supply of labour to the individual employer is imper-
fectly elastic both because individual men are unlike in effi-
ciency and because they are unlike in the minimum wage which
they will accept, the amount of employment will be such that
the marginal cost of an efficiency unit of labour is equal to its
and Mrs. Webb upon the “marginal productivity theory” of wages (see Prin.
eiples, p. 705). It seems to have arisen because Mr. and Mrs. Webb failed o
realise the implications of the assumptions of perfest competition, while

Marshall failed to recognise the extrems unreality of those assumptiona.
1 See p. 228.
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marginal net productivity to the monopsonist. In such a case
it would be necessary, if exploitation is to be completely re-
moved, both to grade workers according to their efficiency and
to impose & minimum wage for each grade of efficiency.

7

Perfect discrimination is probably rare in buying labour, but
imperfect discrimination may often be found. For instance
there may be two types of workers (for example, men and
women, or men and boys) whose efficiencies are equal,* but

Men's
Wage [z

Women's
Wage

O M W g B
Fia. 80.

whose conditions of supply are different. It may be necessary to
pay the same wage within each group, but the wages of the two
groups (say of men and of women) may differ. The amount of
labour employed will then be such that the marginal cost of the
total amount of labour is equal to its demand price, and is equal

! This sssumption i3 made meroly for simplicity. If the efficiency of one

group is less than the other in a amaller proportion than their wages, discrimina-
tion exigts just as much ae it does when the efficiency of each group is the sams,
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to the marginal cost of each type of labour; and the wage of each
type will be equal to the supply price of the amount employed.?

Fig. 80, D is the demand curve for labour.
8,, 18 the supply curve of men’s labour.
M, is the marginal cost curve of men's labour,
8, is the supply curve of women’s labour.
M, is the marginal cost curve of women'’s labour.
M, is the marginal cost curve of total supply of labour
obtained by summing (M, + M,,) laterally.
OT (total amount of labour employed) =OM (number of
men employed) + OW (number of women employed).

A special case of discrimination arises when the men are
organised in a trade union which enforces a minimum wage, and
the women are not. Then the supply of men is perfectly elastic,
and the supply of women is less than perfectly elastic. The
amount of employment will be such that the demand price for
labour is equal to the wage of the men, The marginal cost of each
type of labour must be equal ; 2 (see Fig. 81).

Thus the number of women employed (OW) will be such that
their marginal cost is equal to the minimum wage of the men;
and the number of men (WT) will make up the difference be-
tween the number of women employed and the total amount of
labour employed (OT). Any rise or fall in the demand curve for
labour would be met by fluctuations in the employment of
men; the employment of women would remain constant (at
OW) until the demand curve for labour fell so low that no men
were employed at all.

This analysis of exploitation is highly simplified, but a cursory
view of existing conditions seems to suggest that it may have
some bearing upon actual cases. In order to analyse any actual
vase many refinements and complications would have to be in-
troduced into our simple analysis, and at best it can only indi-
cate a first approximation which may be a useful though in-
adequate guide to the intricacies of the real conditions of the
labour market,.

i Bee p. 224. The analysis of this and the following cese is analogons with
the analysis of price discrimination under monopoly, discussed in Chapter 15.
Various problems, for instance, the effect upon total employment of instituting

& common tule as between men and women, can be solved by the methods
there developed. 1 Ci. p. 184,
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Men's
Wage
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Wage
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D is the demand curve for labour.

8, is the supply curve and marginal cost curve of men's
labour.

8,, is the supply curve of women’s labour.

M, is the marginal cost curve of women's labour.

M, is the marginal cost curve of total supply of labour.
OT =total amount of labour employed.

OW =number of women employed.

WT =number of men employed.
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CHAFPTER 27

A WORLD OF MONOPOLIES

1

IT is customary, in setting out the principles of economio theory,
to open with the analysis of a perfectly competitive world, and
to treat monopoly as a special case. It has been the purpose of
the foregoing argument to show that this process can with ad-
vantage be reversed and that it is more proper to set out the
analysis of monopoly, treating perfect competition as a special
case. We have been concerned, however, only with the problem
of price and output for a single industry considered in isolation,
and it must be conceded that for problems connected with the
distribution of rescurces between different uses, and the dis-
tribution of the proceeds of industry between the factors of pro-
duction, the assumption of competition forms a more useful
atarting point. For instance, we have already found it necessary
to appeal to perfect competition in order to find a criterion of
exploitation. But if our theory of value is to be based upon the
conception of monopoly it is obviously necessary to discover
what becomes of the theory of distribution upon the basis of
monopoly. It is therefore necessary to attempt the analysis of
a world in which every commodity is produced under monopoly.
Moreover, this problem obviously has some practical relevance
in the present age. We see on every side a drift towards mono-
polisation under the names of restriction schemes, quota sys-
tema, rationalisation, and the growth of giant companies.

Our question can only be answered precisely if it is precisely
stated and the assumptions underlying it clearly set out, but

* This chapler represents an excursion into the field of analysia covered by
tha Economica of Welfare, But a render unacquointed with the work of Professor
Pigow will be abls to catch the drifi of the argumen: without complelely wndar-
sianding sta structurs,

307
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when we have answered it upon the most abstract terms, some
moral may be drawn from it which may be applicable to ths
actual situation.

2

In order to solve the theoretical problem in its simplest
form a number of assumptions must be made which will be
removed as we examine various aspects of the problem.

The most convenient assumptions at the first stage are these:

(1) There are n industries producing » commodities for each
of which the conditions of demand and supply are exactly
similar, Each commodity will be to some extent a subati-
tute for every other, but none will be a perfect substitute.
Thus, if & certain volume of incomes is being spent on com-
modities, so that the elasticity of demand for all taken
together is equal to unity, the elasticity of demand for each
considered separately will be greater than unity.

(2) There is a fixed fotal amount of esch factor of produc-
tion. This entails that there are a given number of workers
of given efficiency, who always work equally hard for the
same number of hours throughout the story; and that there
is no net addition to capital throughout the story. The
existing stock of capital iz kept intact by replacement but
can be changed in form if it is profitable to do so.1

(3) The supply of each factor to every industry considered
separately is perfectly elastie, and there are no economies
of large-scale industry. Thus each of our » commodities is
produced under constant returns, and the proportions of
the factors employed do not alter with changes in out-
put. The supply of each commodity taken separately is
perfectly elastic, and of all taken together perfectly
inelastio.

{4¢) We take as the basis for the comparison a world in
which there is perfect competition in every way.

1 The problem of measuring the atock of eapital presented no difficulty as
long a8 we were concernsd only with a single industry, for then it was possible
to measure capital in money value (sssurning the genersl rate of interest to be
vonstant), but when we have to deal with the total stock of eapital the problem
presents difficulties which no attempt is here made to solve.
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{6) The community which we are considering is & closed
system,

(6) We treat only of positions of full equilibrium, that is to
say, of positions in which there is no sapontaneous tendency
towards any alteration in the existing state of affairs.

(7) The monopolista who come into the story have no
function except the control of output. Each consists of a
controlling agency which has negligible running costs and
is capable of an indefinitely large output. When such an
agency comes into command of an industry the general
structure of the industry in separate firms is maintained,
though the constitution and outputs of the firms may be
altered if it is profitable to do so. The head of the firm is
retained as a manager, and is paid as a salary whatever
sum would have constituted his transfer profit to & com-
petitive industry.! The profits of the monopoly may be
divided up in any sort of way we please to imagine, after
they have been secured. Management, in the sense of the
managers of the firms, must be treated on the same footing
as the other factors, but it may be the same individuals
who were the entrepreneurs under competition who share
in the apoils of the monopolists. This assumption about
the nature of the monopolists will not be removed through-
out the argument.

{8) There ia nc collusion between monepolista. Each triea to
maximise his own profits without regard to the interests of
the others,

3

Now, starting from the position of perfect competition, sup-
pose that each of these n commodities comes into the hand of a
monopolist, everything else remaining the same. At first sight
we might be inclined to suppose that the monopolists would
reduce the output of everything; for instance, that if all the
demand curves were straight lines half of the former output of
each commodity would be produced. But this iz obviously
absurd. Half of the supply of each factor of production would
be unemployed, and there would not be equilibrium—there

1 0L p. 171,
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would be & tendency for the rewards of the factors to be reduced.
But the supposition that all outputs would be restricted is
absurd for another reason. When we are considering one in-
dustry in isolation, we can find the monopoly output with the
existing demand curve, but if output is restricted in all in-
dustries all demand curves will alter. The method which applies
to one industry separately cannot be applied to all taken
together,

It is not to our present purpose to discuss how equilibrium
would be attsined. There is no natural tendency even under
competition to maintain full employment, which depends upon
the levels of saving and of investment. We are here only con-
cerned to discuss an economic system in equilibrium, and we
must suppose that both under competition and under monopoly
the conditions necessary to full employment are maintained.r

If all the factors of production are in full employment under
the monopolists, it follows from our assaumptions that the
national dividend will be the same as before, since there ia a
fixed amount of each factor of production and all commodities
are alike in respect of their conditions of demand and supply.
Further, since we have assumed that the supply of each factor
to each industry is perfectly elastic, it follows that the propor-
tions in which the factors are employed is the same as before,
ao that their relative rewards are unaltered. But the distribu-
tion of the national dividend will have been altered, and the
factors of production will be exploited.

‘We have defined exploitation as a state of affairs in which the

! We have assumed that the stock of capital ia not incressing (sssumption 2).
It is therefore necessary to equilibrium that the gross amount of saving shonld
be just sufficient to provide for the depreciation of the existing stock. If invest.
ment and net saving are both assumed to be equal to zero in equilibrium, it is
only neceasary to supposs that the ownera of the factors of production continue
to spend some money when they become unemployed {sc that net saving
becomes negative} in order to see how equilibrium would be attained. The
total money cost of the output of all goods would be equal to the total earnings
of the employed factors pius the incomes of the monopolists. But the total
money expenditure on all goods would be the earnings of the employed factors
plus the incomes of the monopolists plus the expenditure of any factors which
were unemployed. As soon aa unemployment occurred, therefore, there would
be & tendenoy for prices to rise and output to increase, uatil the unemployment
disappeared and equilibrium was restored. If net savings are not equal to zero,
the level of inveatment must be assurned to be so adjusted that equilibrium is
engured. Then if there wasa full employment under competition, in equilibriam
oonditions, there will be full emsployment under the monopolista,
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wage of a factor is less than the value of its marginal physical
product,! and we have distinguished two types of exploitation,
monopolistic exploitation which arises when the demand curve
for the commodity is not perfectly elastic, and monopsonistic ex-
ploitation which arises when the supply curve of the factor is
not perfectly elastic to the individual employer. We are at
present assuming that the supply curves of the factors are per-
fectly elastic to the separate industries, that is to say, to each
monopolist; thus it'is only with monopolistic exploitation that
we are for the moment concerned.

Under perfect competition the factors received their mar-
ginal physical product multiplied by the price of the com-
modity they produce. Thus if we take the price of the commo-
dity in each industry as an index number of all prices, the
factors received in real wages their marginal physical pro-
duct. Under the régime of the monopolists their money wages
are equal to their marginal physical produet multiplied by
marginal revenue.? Thus their real wages may be represented aa
marginal revenue in

price

each industry. Under the conditions that we are at present
assuming, the marginal physical productivity will be unchanged
by the advent of the monopolists. Thus the earnings of the
factors have been reduced in the ratio of marginal revenue to
price. For instance, suppose that the money wages of all factora
of production remain the same when the monopolies are set up.
The costs of all commodities will then be unaltered, and in
order to ensure full employment the prices of all commeodities
must rise until the new marginal revenue from each commodity
is equal to its old price,® so that the output of each commodity
under monopoly (at which marginal revenue is equal to cost} is
equal to its former output under competition (at which priee is
equal to cost). The price level will then have risen in the ratio of
price to marginal revenue in the new position, and the real
earnings of the factors will be reduced in the same ratio, since
their money earnings remain unchanged.

! See p. 283. T Bee p. 237,

1 We must suppose that the quantity of money can be freely increased in
order to support the new price level. In equilibrium the total money value of

the national dividend (which ia unchanged in physical megnitude) will ba
greater thau before by the amount of the total incomea of the monopoliats.

marginal physical product multiplied by
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The extent to which the factors are exploited will depend
upon the elasticity of demand for the commodities. The ratio of

marginal revenue to price is equal to el where ¢ is the elas-
€

ticity of demand.! It follows that the smaller the elasticity of
demand for the separate commodities the greater will be the
degree of exploitation. Thus, if the elasticity of demand is, say,

20, the factors receive as real wages g of their marginal pro-

ducts, but if the elaaticity of demand is equal to 2 they receive
only half of their marginal physical products,

4

Already from this highly abstract case, we can draw a moral
for the real world. Firet, it ie worth while to notice that in the
position just described each monopolist would be earning
normal] profits, for the normal profit in each industry is the
profit which can be earned elsewhere, and the reward of enter-
prise would be no higher in any one industry than in any other.
The wages of labour would be fair in the sense that work of equal
gkill would receive thesame reward in all industries.2If welocked
at each industry separately, we should see that the wages of the
factors were equal to average as well as to marginal net produo-
tivity, for in calculating average net productivity we should be
obliged to subtract from the gross product the normal profits of
the entrepreneur, which are now everywhere swollen by mono-
poly gains. Any arbitrary rise of wages in a single trade would
lead to unemployment. The wage would then be ‘‘uneconomic-
ally high”, and it would be generally considered desirable to
lower it again, No ordinary touchstone would be able to tell us
that anything was amiss. Yet the factors of production would
all be exploited, and the monopolists would be keeping the spoil.

Secondly, our abatract case has shown that the factors of
production are more likely to be exploited the larger is the unit
of control which employs them. As we have seen, the degree of

1 Bee p. 36. _

3 Kconomica of Welfare, p. 549, Professor Pigou's definition of foir wages
includes the absence of exploitation, for he envisages & world of perfect vom-
petition,



om. 27 A WORLD OF MONOPOLIES 313

exploitation is greater the smaller the elastivity of demand for
the commodities. And the elasticity of demand is likely to be
less the greater ia the unit of control in industry. When the unit
of control is one firm selling in competition with others the
elasticity of demand for ite particular output is likely to be very
high, even if the market is not so perfect that the elasticity is
infinite. The output of each firm in the same line of business
will be a close substitute for the output of every other, and the
elagticity of demand for each of them will be great. But if the
unit of control consists of & combination of all the firms pro-
dueing some well-defined commodity for which the substitutes
are different articles rather than different brands of the same
article, the elasticity of demand must be considerably less,
Moreover, the smaller the number of firms producing any one
commeodity the smaller will be the elasticity of demand for the
outpuat of any one of them.!

QOur abstract analysis must therefore lead to the reflection
that the prevalence of imperfect competition in the real world
sets up a tendency to exploitation, and that this tendency must
be greatly strengthened by the formation of large combines
absorbing a large number of formerly competing firms. As we
have seen, the degree of exploitation due to imperfect competi-
tion may be very great. Even with an elasticity of demand as
great as two, the factors receive only half the perfectly com-
petitive renl wage.

&

We must next examine the effect of removing the third as-
sumption, that the supply of the factors is perfectly elastio to
each industry, while retaining the assumption that there are no
economies of large-scale industry,

We found in Chapter 14 that when the elasticities of supply
of various factors to a particular industry are not all alike a
monopolist will alter the competitive proportions of the factors

1 Purther, the elasticity of demand for the output of any one firm ia likely
to be lesa the smaller is the total number of firme in all industries. If the unit
of control is everywhere large, so that the total number of firma is amall, then a
rise in price by any one firm will ¢cause an appreciable rise in the prices charged
by all other firms. And if a rise in the price of the commodity produced by one
firm raises the price of rival commodities the elasticity of demand for the
commeodity whose price is reised will be less than it would be if the prices of
other cornmodities were unaltered,
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and produce a given output at lower average cost. It might at
first gight appear, therefore, even if we start from & position
of perfect competition, that when the industries are working
under rising costs our monopolists will be able to improve upon
the competitive method of production and that the naticnal
dividend would be increased. This, however, would be a false
inference. We cannot deduce results applicable to all industries
taken together from results applicable to one industry in isola-
tion by a simple process of multiplication.

Let us suppose that the industries are all alike, but that the
supply of some factors is less elastic, and of some more elastic, to
every industry. Then, looking at the matter from the point of
view of one industry, we can see that the monopolist will
reatrict his use of the factors which are in less elastic supply.
The effect will be to lower the price of these factors and to cause
part of them to become unemployed. But this will lower the
transfer cost of these factors to all other industries, and their
reward will be reduced in each industry, until they are ab-
sorbed into employment. The proportions of the factors, in each
industry, will be the same as before, and the same national
dividend as before will be produced. The only effect will be that
the relative rewards of the factors will be altered. Those which
are in less elastic supply will be worse off than those which are
in more elastic supply. In short, by postulating an imperfectly
elastic supply of factors to an industry, we have admitted the
possibility of monopsonistic exploitation,

The marginal cost of each factor will be equal to its mar-
ginal physical productivity multiplied by marginal revenue.
Since the proportions are unaltered, marginal physical pro-
ductivity is the same as before, and the real wage is reduced
(below the competitive wage) first in the ratio of marginal
revenue to price, and secondly in the ratio of average to mar-
ginal cost of the factor to each industry.® Now the average cost

of the factor (the money wage) can be expressed as ME_ET
where M is roarginal cost and E is the numerical value of the

elagticity of supply.® Thus the real wage of each factor under the

1 See p. 204.
1 See p. 36. The formula is modified in this way because the elasticity of a
rising curve is treated as negative,
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monopolists will be equal to the competitive wage multiplied

-1 E
by (-—;—) (F.“ﬁ)* where ¢ is the elasticity of demand and E

is the numerical value of the elasticity of supply of the factor.
Thus those factors whose supply is relatively less elastic will
he most exploited,!

Moreover if the supply of a factor is less than perfectly
elastic to a particular industry, it is possible that the mono-
polist may discriminate in buying it,® so that the factors of
production may be deprived of the rents which they earned
under competition,

Thus we may add to the moral which we draw from the
abstract analysis that perfect competition not only in selling
commodities, but in buying the factors of production, is ad-
vantageous to the factors, and that any increase in the size of
the unit of control, by reducing the elasticity of supply of the
factors to the employing agency, will increase the degree of
exploitation.

6

So far we have been concerned with the effect of monopoly
upon the distribution of the national dividend. In order to
isolate this problem we have assumed that all industries are
alike. We must now examine the effect of monopoly upon the
distribution of resources between varicus uses, and to do so we
must remove our simplifying assumption. This can be done
most conveniently in three stages. We shall first retain the
assumption that the elasticities of demand are all equal and
examine the case in which there are no economies of large-scale
industry, but in which the elasticity of supply of each factor is
different to different industries. Then, supposing that there are
no scarce factors (from the point of view of an individual in-
dustry) we shall examine the effect of economies of large scale.
And finally we shall remove the assumption that the elasticities
of demand are all alike,

First, suppose that to some industries the supply of any one

1 The existence of economies of large-scale industry would have the same
effect a8 an increase in the elasticity of supply of the factors, and would reduce
the degree of exploitation.

t See p, 301
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factor is more elastic than it is to others. Then (assuming that
the monopolists pay some rent for the factor) the use of it will
be restricted in those industries to which its eupply is least
elastic. Its reward will therefore fall, and its use in those in-
dustries to which its supply is more elastic will increase, There
will thus be a change in the composition of the national divi-
dend. The factors will be diverted from those uses to which their
supply is relatively less elastic to those where it is relatively
more elastic. Now, it can be shown that the optimum dis-
tribution of resources between industries is achieved under con-
ditions of perfect competition! for, under perfect competition,
the value of the marginal phyeical product of resources is equal
in all uses, so long as there are no economies of large-scale in-
dustry. Therefore (so long as we retain the assumption of no
economies) the distribution brought about by moenopoly will
be different from the optimum, and the national dividend will
be reduced.

But when there are economies of large-scale industry the opti-
mum distribution of resources is not achieved under competition,
gince the value of the marginal physical product of resources is
greater (under competition) in those industries which are subject
toeconomies than in those which are not.2 Suppose that thers are
no scarce factors, and that different industries are subject to
economies of large scale to varying degrees. Then, under the
monopolists, the output of commodities most subject to eco-
nomies will be increased, and the output of commeodities subject
to less degree of economies will be contracted until the marginal
productivity of resources is everywhere the same,? and the
optimum distribution of resources will be brought about by the

! The argument of the Fconomics of Welfare iz the basis of the above analysis.
But it in clearly necessary to ignore Professor Pigou’s references to an “arche.
typal induatry’ which need not exiat in fact (op. ed. p. 215), and to interpret
hia analynis aa applying to & world in which the generality of industries are
conducted under perfect competition. The optimum distribution of resources
will be attained provided that the marginal cost to the individual employer is
equal to the marginal cost to society {loc. c4t. p. 802) and thie will, in general,
be attained (in the absence of economies of large ecale) under perfect compe-
tition. Exceptions cccur (even when there are no economies of largs acale) in
the ease of cosiz (such as the smoke nuisance or industrial disease} which are
not borne by the employer. See also p. 318 below.

* Pigo“! Op. 0“-
* The sasumption that sll elasticities of demand are equal is necessary to

this conclusion, for it iz only then that the equality of marginal productivitiae
entails the equality of the values of marginal physical productivities.
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monopolists. Thus we find that in respect of rising costs the
monopolists do harm and in respect of falling costs they do
good. When both are present together the net effect of mono-
polisation may be either to improve upon the competitive dis-
tribution of resources or the reverse, and on balance the national
dividend may be either increased or diminished.

7

We have so far retained the assumption that the elasticities
of demand are all equal. The effect of removing this assumption
can be isolated by reverting to the assumption that all com-
modities are produced under constant cost. We may now sup-
pose that though the elasticity of demand for each eommodity
is the same before and after the advent of the monopolists,* the
elasticities of demand of different commeodities are different.

Now in a world of absolutely perfect competition without
economies of large-scale industry, the marginal cost to society
of every commodity is equal to its price.* And the price of each
commodity is equal to its marginal utility to the individual
buyer. Thus we may say (leaping a dangerous chasm into which
we must peer in a moment) that under perfectly competitive
conditions the marginal utility of every commodity is equal to
its marginal cost to society. Resources are thus distributed
80 that a unit of resources will yield the same marginal utility3
in every direction, and the maximum of satisfaction is ob-
tained from a given supply of resources. But under conditions
of monopoly it is not price but marginal revenue which is equal
to marginal cost. Under the monopolists rescurces will be dis-
tributed so that the marginal revenus obtained by employing

1 The advent of the monopolista alters the distribution of incomes and so
would be likely to change the elasticity of demand of many commodities. And
thia would have some further repercussions, If the things consumed by the
monopolists are mainly produced under increasing cost, and the things con-
aumed by the exploited factors under decreazing cost, the position of the factors
will be still worse. If the things consumed by the monopolists are produced
under decreasing cost they will gain a further advantage, but there will be no
ofiset to the exploited factors. We can abatract from this effect either by sup-
posing that the monopolists consume all commodities in the same proportions
a8 the rest of the community, or by supposing that the profits of the moropoclista
are taxed away from them and distributed as a bonus to the rest of the com-
munity.

* Pigou, op. cit. p. BO2.

# See p. 214 for the difficulties involved in this conception.
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a unit of resources is everywhere the same, and marginal revenue
is mot equal to marginal utility. If the elasticities of demand
of the commodities are not all equal, the ratio of marginal
utility (measured by price} to marginal revenue will be different
in different industries and the marginal utilities (from an in-
crement of resources) will not be everywhere equal. The ontput
of commodities for which the demand curves are relatively more
elastic will be expanded, and there will be a further reason
to expect that the composition of the national dividend wilt
be changed. If the national dividend in the first position under
perfect competition yields the maximum satisfaction from the
given resources, the national dividend under monopoly will
yield less than the maximum.

But is this picture of the ideal distribution of resources
under competition really justified? We leapt over a very doubt-
ful step in the argument when we supposed that it was. To a
strictly logical mind any discussion of utility to more than one
individual is repugnant. It is not really justifiable to talk about
maximum satisfaction to a whole population. But common
sense protests that if we treat all individuals as being exactly
alike it is then permissible to sum their satisfactions, and that
human beings, in their economic needs, are sufficiently alike to
make the discussion of aggregate satisfaction interesting. Upen
this basis we may say that if any two individuals have the same
real income they derive the same satisfaction from it. We may
further say that if one individual has a larger real incorme than
another the marginal utility of income to him is less. Now in the
world of perfect competition, with constant cost for each com-
modity, all marginal costs are equal to prices, and prices are
equal to marginal utilities, measured in terms of money. If
income is perfectly equally distributed its marginal utility is
equal for every individual. Therefore the distribution of re-
sources is then such that satisfaction is at a maximum, Thus
to represent the competitive world as an ideal state we have
had to introduce the highly unreal assumption that wealth is
equally distributed. If it is not equally distributed, there is no
reason to suppose that the satisfaction obtained from given
resources is at a maximum in a perfectly competitive world.

Qur world of monopolists therefore has not after all such a
very high standard with which to compete. But even when we
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abstract from the change in distribution of wealth brought
about by the monopoliats, it seems on the whole justifiable to
pay that the composition of the national dividend under mono-
poly will be even further from the ideal than it was under com-
petition, since both will be subject to the maldistribution of
resources due to unequal wealth, and the dividend under mono-
poly will be subject to a further maldistribution due to the
different divergences of marginal revenue from price.

The monopolists would be freed from this charge, and might
even improve upon the competitive distribution of resources, if
it were the case that the demand for commodities consumed by
richer classes of consumers was generally less elastic than for
commodities consumed by poorer classes. The production of
goods consumed by the poorer owners of the factors would then
be expanded, and their prices lowered, relatively to those of
gooda consumed by richer owners of the factors. There may be
gome reason to suppose that this is the case. But it is probable
that demands tend to be more elastic when the market is made
up of & larger nuraber of income groups, and to be less elastic
both when the market is composed entirely of rich individuals
and when it is composed entirely of poor individuals. If there
are two equally homogeneous markets the demand in the poorer
market is likely to be the more elastic, but if the poorer markets
are the more homogeneous the elasticity of demand for goods
consumed by poorer individuals may be less than for goods
consumed by richer individuals. The change in the composition
of the national dividend brought about by the monopolists
would then enhance and not mitigate the maldistribution of
wealth,

One further point remains to be considered. We have seen
that some factors will be exploited more than others. The indi-
viduals who provide the factors for which the supply to indi-
vidual industries is relatively less elastic and which are there-
fore most exploited may be richer than those which provide
the less exploited factors. This would tend to mitigate the mal-
distribution of wealth, For instance, if land is relatively more
exploited than labour, and if landlords are richer than work-
men, there will be a tendency in this direction. In so far as
labour is strongly organised in trade unions while the supply of
land to a particular industry is often imperfectly elastie, it is
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probable that land is more exploitable than labour. But the
factor of production which is at once the poorest and the most
exploitable is unorganised unskilled labour. It is therefore un-
likely that monopolists can claim much credit for a beneficial
redistribution of wealth between the factors of production.,

8

In comparing the world of monopolies with a world of perfect
competition we have found that monopoly may have an un-
favourable effect upon the distribution of resources between
different uses and must have an unfavourable effect upon the
distribution of wealth between individuals. But we cannot con-
clude that the spread of monopolistic combinations in the real
world must be harmful until we have compared moncpoly with
imperfect competition, for in the real world competition is not
perfect. Let us suppose, once more, that the demand curves and
cost curves for each of the n commeodities are alike, but lot us
suppose that, before the arrival of the monopolists, the market
within each of the n industries is imperfect.

There are then % groups of firms; the individual demand curve
of each firm will be more elastic than the demand eurve for the
commodity, but not perfectly elastic, and if profits are normal
for each group, the firms are all of less than optimum size.?
When the group of firms comes into the band of a monopolist
he will be able to organise the industry more efficiently. If, as
we have supposed, the supply of each factor to the industry is
perfectly elastic, the monopolist will reproduce exactly the
methods of production that would obtain in a perfect market,
efficiency will be increased, and costs of production will fall.?

The reorganisation of the industries may bring about the
specialisation of firms by the process of lateral and vertical dis-
integration, and there may be a very great increase in efficiency.
But even if there are no possibilities of reorganisation of this
sort there may be an increase in efficiency. If each firm in the
world of imperfect competition was producing & homogeneous
commodity (so that there is no possibility of lateral disinte-

! See p. 97.

' (f, p. 169. The manner in which perfect competition ensures the maximum
efficiency of industry is further discussed in the Appendix on Increasing and
Diminishing Returna,
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gration) by a single process (s¢ that there is no possibility of
vertical disintegration), then there may still be economies for
the monopolista to introduce, for in the world of imperfect com-
petition the firms would be of less than optimum size, If tech-
nical economiea could be gained from growth in the size of the
firms the monopolists would reorganise industries in fewer and
larger productive units and the average physical productivity
of the factors would be increased.?

But even if the average physical produactivity of the factors is
raised it doea not neceasarily follow that their marginal physical
productivity will be raised, since marginal physical productivity
muat begin to fall {as the output of firm increases) before average
physical productivity.? It is only if the firms, under imperfect
competition, were go small that marginal physical productivity
was rising that there is any poassibility of & gain to the factors of
production from a mere growth in the size of the firms3

Thus a growth in the size of the firms may increase the
marginal physical productivities if the firms were sufficiently
small under imperfect competition, and the reorganisation of
the industries by vertical and lateral disintegration is likely
to increase them. There may thus be some offset against
the additional exploitation, and, on balance, the factors may

! The saving in eoat brought about by & growth in the size of the firms may
be divided into two parte: technical economies due to the larger acale of pro-
duction, and the economy of spreading the fixed cost of the entreprensur over
& larger output. Thue even if the firms in-the world of imperfect eompetition
were of such & size that there were no technical economies to be gained from
growth, they would still be of less than optimum aize. There would be a tendency
for the monopolist o increase the size of the productive unita in order to reduce
cost by spreading the reward of the entrepreneur {who takes service under the
monopolist as & manager) over a larger output, But we have supposed that the
supply of entreprensurs is perfectly inelastic t0 industry as a whale. The attempt
of the monopolists to increase the size of firma and dismiss some entrepreneurs
would thersiore be countered by & reduction in the reward of the entrepreneurs.
This would reduce the optimum size of the firms, and if all the entrepreneurs
are employed by the monopoliste their reward will be reduced to the point &t
which the new optimum size of the firmne is equal to their former actual size.
Thus the size of the firms will be unaltersd.

But if there are technical economies t0 be gained from a growth in the size of
firma the monopolista would not employ the full number of entrepreneurs even
if their reward was reduced to zero, The flrms would then be larger in size and
some of the entreprensurs would be permanently unemployed or would be
obliged to seek aome other ooccupation, such as unskilled labour.

* Ci. Fig. 71, p. 246.

¥ The relative positions of the fuctors may be altered by s growth in the aize
of the firms. Cf. p. 283.

X
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sven gain from the advent of the monopolists. In both posi-
tions the factors receive as real wages their marginal physical
produot xms,rgina'l revenue
price.
marginal revenue to price is less than before, since the demand
curve for the commodity is less elastic than the demand curve
for the output of the individual firm, but it is possible that.
marginal physical productivity will have increased (because
of the increase in efficiency) to an extent sufficient to balance
or overbalance this loss. The absolute real income of the factors
may therefore be increased, and they may have cause after
all to be grateful to the monopoliats.

But there is a strong presumption that the factors will not
gain. Marginal physical productivity will only be increased by
the mere growth of the firms if competition was very imperfect,
and the firms very small, before the monopolists reorganised
the industries. And though it is probable that the disintegration
of firms will increase marginal physical productivity it is only
when marginal physical productivity increases by more than
the increase in the ratio of price to marginal revenue that the
factors can gain from the advent of the monopolists.

By removing the assumption that the market in each com-
modity was perfect in the first position we have put fresh
powers into the bands of the monopolists. If the conditions
which made the markets imperfect persist, the monopolists will
be able to discriminate in selling each commodity, in a way
which was impossible in the first case when we took perfect
competition as the basis of the comparison, since the same
causes which make the market imperfect make discrimination
possible.!

If the monopolists can diseriminate their profits will be larger,
and they will gain at the expense of the factors of production
not only in paying them a lower wage but also in allowing
them a smaller consumer’s surplus on their purchases.? At the

1 Hee p. 180,

! We found when we were considering & single monopoly in isclation that
the power to dizcriminate in selling will sometimes lead to o larger output,
sometimes to & smaller output, and sometimes to the eame output as wonld
oceur if the monopolist could only sell at a single price (see Chapter 15,
Bection 6}, If owr n industriea in the monopolised world conform fo the
conditions of those cases where the output for one industry tends to increase,
the difference between marginal revenue and prics to the monopaolists will be

. In the new position the ratio of
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game time, although taken as a whole consumers are worse
off, some members of the community will be better off than
under a system of simple monopoly. It is impossible to set the
damage to those individuals who have to pay higher prices
against the gains of those who pay lower prices. But since there
is & presumption that those to whom higher prices are charged
will be on the whole richer than the rest, the monopolists, in
playing the part of Robin Hood, may once more be conceded to
have soms redeeming features.

9

If we remove our second assumption that no capital accumu-
lation occurs, the other factors of production will enjoy a
further offset againet the damage done to thein by the mono-
polists. It may be assumed that the class sharing in the mono-
poly gains consists of fewer individuals than the owners of the
factors of production, and gince their earnings will be increased
by all that the other factors are forced to forgo, the distribu-
tion of wealth will have become more unequal than it was
before. If capital accumulaticn is to be allowed into our scheme,
it is therefore on the whole probable that it will go on faster
than before, although the lower rate of interest may reduce the
volume of raving coming from those who were providing new
capital under the competitive régime, The lower return to
capital will be o disadvantage to former capital owners, but the
increase in the amount of capital will increase the national
dividend, and it will tend to increase the real wages of labour
progressively through time. The fact that an unequal distribu-
tion of wealth promotes saving is not, of course, a justification
for inequality (if saving can be secured in any other way), but
it is a redeeming feature of inequality, and to this extent our
monopolists may be given credit for it.

10

It may appear rash to draw any conclusion applicable to the
real world from the highly abstract analysis which we have

less than under simple monopoly. The degree of exploitation will therefore be
less, but it will not be sufficiently lesa to offset the loss of consumers’ surplus,
since the monopoly profit must in sny case be larger under discrimination thao
under simple monopoly.
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made. But one general result appears to emerge from it. We find
in comparing a world of monopolised industries with a world of
imperfect competition that there may be very considerable
improvements in the technique of production when the unit of
control in industry increases in size. But we find that an in-
crease in the size of the unit of control will lead to an increase
in the inequality of the distribution of wealth. The problem of
the world of monopolists thus resolves iteelf into the familiar
dilemma between efficiency and juatice. In order to form a
judgment upon the present-day movement towards monopoly
we must decide whether it is worth while to put power into the
hands of large concerns for the sake of the increase in pro-
ductivity which they promise to bring about. This is a problem
which no amount of abstract analysis can help us to solve. It
resolves itself into two questions. The firat is & question of fact.
How great will the economies of monopolisation actually be—
how great is the improvement in the organisation of industry
that we may expect from an enlargement of the unit of control?
It is clearly of the utmost importance to evaluate the gains
which may be expected from monopolisation, before we can
decide whether it is worth while to submit to the possible
dangers which it entails. The second question is one of judg-
ment. What gain in the efficiency of production would be suffi-
cient to make us consider that monopolisation was desirable?
The first question is outside the scope of & theoretical treatise.
A great and detailed knowledge of the exact technical situation
in many industries would be necessary before any estimate
could be formed of the economies to be expected from mono-
polisation. But it is legitimate, even for the theorist, to suggest
that different types of monopoly hold out very different hopes
of technical reorganisation. When a scheme fakes the form of
machine-wrecking pure and simple, as in the case of the
National Shipbuilders’ Security, Limited, or of restriction
of output by quotas without any concentration, as under the
Coal Mines Act of 1930, there seems little reason to expect
any increase in efficiency; whereas an organisation which exer-
cises a detailed control over a large number of productive con-
cerns may have very great possibilities of technical improvement.
The second question involves & matter of personal judgment
upon which everyone must have his own opinion. But it is im-
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portant to remember that a question does arise, the guestion
of balancing the possible efficiency of monopoly against the
dangers of an increased maldistribution of wealth. It is not
sufficient to show that monopolisation will increase efficiency in
order to show that it is desirable,

11

Three of the assumptions necessary to the most abstract case
remain to be discussed.

First, there remains the assumption that the world of mono-
polies consista of a closed system within which the supply of
factors is perfectly inelastic, each tazen as a whole, If this
asgsumption is removed it becomes probable that the advent of
the monopolists will reduce the national dividend, If labour, for
instance, is strongly organised in trade unions which stand out
for a certain real wage the advent of the monopolists, by re-
ducing real wages, will cause unemployment. And if capital can be
invested abroad in countries where it can earn a higher reward
there will be (in the long period) a reduction in the amount of
capital available for the monopolised industries. In either case
the national dividend will be reduced when the real reward of
the factor in question is lowered by the introduction of the
monopolies.

Secondly, we have not discussed the assumption that full
equilibrium is maintained with full employment of the factors
of production. An examination of this subject would carry us
outside the sphere of this book. But the atudy of a world of
monopolies cannot be completed until we know, first, whether
the introduction of monopolies is likely in itself to upset
equilibrium, and secondly, whether there would be at least as
good a chance of maintaining equilibrium under a gystem of
monopolies, once they have been established, as there is in the
actual world. It may be that a sudden and widespread intro-
duction of restriction schemes will lead to very prolonged and
perhaps permanent unemployment. And it may be that the
very imperfect mechaniems by which full employment can be
re-established under competitive conditions would be even less
effective under a régime of monopoly. In either case a very
important item would have to be added to the list of the disad-
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vantages of monopolies which must be set against the possible
improvements in technique that they may introduce.

Finally, there remains our last assumption, that thers is no
collugion amongst the monopolists. If they were to make com-
mon cause the wages of the factors might sink to almost any
level, gince the supply of each factor, taken as a whole, is highly
inelastic. The powers of the monopolists would then be so great
that they would only be restrained from exercising them by the
fear of provoking a revolution on the part of the owners of the
factors of production, and no precise analysis is possible of
what would ocour,



CONCLUSION

THy purpose of this book has been to provide a box of tools for
the analytical economist. The area within which these tools
can work is very narrowly bounded. A number of unsolved
problems lie behind and before the problems with which they
are adapted to deal. Behind lie the fundamental problems on
whose solution depends the validity of the whole supply-and-
demand-curve analysis. To these general questions the tools, in
the nature of the case, can have no contribution to make, But
even within their own sphere the tools can do no work unless
they are given some materials to work on, The imaginary
examples of the shapes and movements of demand curves and
costs curves, constructed in order to display the apparatus,
serve to show the kind of results that the tools could produes if
they were given some realistic matter on which to exercise their
ingenuity. Ahead lie a number of problems for which fresh tools
may be required, but which are soluble at the same level of
abstraction as the problems here discussed. Beyond them again
lie the problems which require some more complicated tech-
nique, such as could survive at a lower level of abstraction.

The level of abstraction maintained in this book is dis-
tressingly high. The techmique can only survive in an atmo-
sphere rarefied by the adoplion of very severe simplifying
assumptions. The reader who is interested in results immedi-
ately applicable to the real world has every right to complain
that these tools are of little use to him. The knives are of bone
and the hammers of wood, only capsable of cutting paper and
driving pins into cardboard. But the analytical economist who
is prepared to work stage by stage towards the still far-distant
ideal of constructing an analysis which will be capable of solv-
ing the problems presented by the real world may perhaps find
in this tool-box some implements which will serve his turn.

327



APPENDIX

INCREASING AND DIMINISHING RETURNN

1

Ix the foregoing analysis we have made nse of the supply curves of
pacticular commeodities and of the supply curves of factors of pro-
duction to particular industries. But these conceptions involve
geome fundamental questions which we have not discussed. It is
possible to maks use of a large part of the technical apparatus set
out in this book whatever view on these fundamental questions may
be adopted, and the attempt to solve them in the following pages
is only a provizional one.
2

A rising cost curve of & commodity is sometimes described as
diminishing refurns, and & falling cost curve as tncreasing returna,
This leads to confusion.! Increasing and diminishing returns are
more usefully regarded as general principles which may be brought
into operation by influences applying to a factor of production, con.
sidered separately. The cost of a commeodity ia built up of the costa
of the productive units employed in making it. A rise or a fall in cost
(with increases of output) can only come about because the cost,
per unit of product, of some item—labour, land, capital, or enter-
prise—has increased or diminished. As output increases, some
of the factors may be found to fulfil the conditions which bring
the Law of Increaeing Returns into operation, and some the Law
of Diminishing Returns. The net result may be a state of affairs in
which all the cost curves distinguished in Chapter 10 are rising, or
all falling, or some rising and some falling.

1 Profeasor Pigou recommends theuse of the phrases “'increasing supply price"
and ‘‘decreasing supply price™ on the ground that the word “cost'’ is ambiguous,
gines it sometimes occurs that average cout is falling, while marginal cost ia
rising, or average cost riging while marginal cost ia falling ( Economics of Welfare,
p- 217). “Supply price,” however, is open to the more fundamental ohjection
that it has no meaning for a single firm. It is impossible to speak of the supply
price of & monopolist. The best course appears to be to epeak of inereasing and
decreasing cost, and to specifly where necessary which cost curve is in question.
In the above passage, average long-period coat is the relovant cost.
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1t is one purpose of this appendix to argue that for a single industry
tncreasing and diminishing returns can be represented in a perfectly
symmetrical manner in terms of the anpply curves of the factors of
production, drawn up in efficiency units appropriately chosen, and
they have been treated in this way in the foregoing chapters. But
in their nature increasing and diminishing returns are not sym.
metrical, and we must now examine how they arise.

3

The Law of Diminishing Returns, as it is usually formulated,
states that with a fixed amount of any one factor of production !
successive increases in the amount of other factors will after a point
yield & diminishing increment of the preduct. Looking at the matter
from the point of view of cost of production, if one factor is fixed in
amount and increased amounts of the other factora are used with
it, and if no improvement in the efficiency or reduction in the price
of these other factors is introduced by the increase in the amount
used, after a point the cost of production per uanit of output will rise.

At first might this law appears so obvious as to require no further
explanation, but it is possible to reatate it in & manner which throws
more light on its real meaning. A moment’s reflection will show that
what the Law of Diminishing Returns really states is that there ia
a limit to the extent to which one factor of production can be sub-
stituted for another, or, in other words, that the elasticity of substi-
tution between factors is not infinite.* If this were not true it would
be possible, when one factor of production is fixed in amount and
the rest are in perfectly elastic supply, to produce part of the output
with the aid of the fixed factor, and then, when the optimum pro-
portion between this and other factors was attained, to substitute
some other factor for it and to increase output at constant cost.

Thus the Law of Diminighing Returns entails that the various
elements required for the production of any commodity should be
divided into groups, each group being a factor of production, in
such a way that the elasticity of subatitution between one factor
and another is less than infinite. The Law of Diminishing Returns

! The associstion of the Law of Diminishing Returns with the factor land
only arose because land, from the point of view of society as & whole, is by
definition fixed in amount. When we are studying the supply curve of & single
commodity, there ia no resson to expect that land, rather than any other
tactor, will be scarce. All that the law tells us is that where there ia a scarce
factor there will be diminishing returns, and labour, capital, and enterprise
are just ag much subject to it as land.

? Elssticity of substitution is defined on p, 256, But for our present pur-
pose it is more convenient o adopt the eguivalent but more fundamental
definition : the proportionate change in the ratio of the amounta of the factors
divided by the proportionate change in the retic of their marginal physical
productivities,
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then follows from the definition of a factor of production, and requires
no further proof.

Increasing cost for a particalar commodity will arise whenever
one of the factors of production, defined in this way, is not in per-
fectly elastic supply to the industry producing that commodity. In
the limiting case the supply of a factor may be perfectly inelastic.

Given the elasticity of supply of the scarce factor, the extent to
which the cost of the commodity will rise, as output. inereases, will
depend upon the elasticity of substitution. If, in the extreme case,
there is no elasticity of substitution, so that the production of the
commodity requires counstant proportions of the factors, the cost
ourve of the commodity will rise as steeply as the supply curve of
the acarce factor. If the scarce factor is rigidly fixed in amount, the
supply of the commodity will be perfectly inelastic, and no increase
in its output will be possible.

In more usual cases some substitution will be possible and the
proportions of the factors will be altered. The cost curve of the
eommodity will then rise lesa steeply than the supply curve of the
scarce factor, and some increase in output would be possible even
though the scarce factor was rigidly fixed in amount. The rise in the
cost of the commeodity, a8 output increases, will be less the greater
the elasticity of substitution.!

An example will make these propositions clear. Suppose that there
is & single site available for building a house. Then, if capital and
builders’ labour were perfect substitutes for land, an infinitely high
sky-scraper could be erected on this site at constant cost, and there
would be no Law of Diminishing Returns. At the other extreme, if
no substitution was possible, only a bungalow could be built on the
site, and no increase in the demand for house-room, however great,
could lead to an increase in ita output. In any ordinary case the
proportions of the factors can be altered, but not without limit, and
the construction of house-room on a given site is carried out at
increasing cost.

Because the proportions of the factors are usually altered (as
output increases) when one of them is scarce, the Law of Diminishing
Returns is associated with changes in the proportions of the factors.
But it is clear that diminishing returne are not due fundamentally
to changes in the proportions of the factors, but to the fact that there
is & limit to the extent to which the proportions can change,

4

We must now consider the supply curve of a factor of productinon
to an industry. For the moment we will assume that there are no
economies of large-scale industry.

1 Hee p. 123, note.
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If the factor which we are considering is perfectly homogenecus in
respect to its efficiency in this industry, there is no difficulty in draw-
ing its supply curve, Each unit of the factor (say an acre, or & man)
is like every other from the point of view of this industry, and the
elasticity of snbstitution between one portion of the factor and
another is infinite. But the supply of the factor to the industry may
be less than perfectly elastic, and its cost to the industry may rise
as roore of it is employed.! Here there iz no difficulty.

But one of the commonest reasons why the supply of a factor is
less than perfectly elastic to an industry is because the factor is not
homogeneous in efficiency from the point of view of that industry.
It is then necessary to draw up the supply curve of the factor not
in its natural units, acres, men, or money capital, but in efficiency
units. This can be done as follows: When a given amount of a factor,
say land, is being employed by an industry, take any natural unit
of the factor, for instance a certain acre, and imsagine it to be re-
placed by other portions of the factor, everything else remaining
the same, When another pisce of land, working with the same amount
of other factors as this standard acre, yields the same product, its
efficiency is equal to that of the standard acre. The original acre,
arbitrarily chosen, will thus serve as a standard unit, and other
areas of land can be reduced to terms of the standerd unit, so that
the whole supply of land employed in the industry can be expreassed
in terms of this standard unit of efficiency. It is convenient to call
this unit the corrected natural unit. It represents natural units of the
factors corrected for their idiosyncrasies.? The elasticity of sub-
stitution, measured in terms of corrected umnits, will be perfect
between one portion of the factor and another. That is to say, if by
chance a certain piece of land or a certain number of workers, repre-
genting one corrected unit of the factor, were to demand & higher
price than the rest they would be dismissed from the industry or be
forced to accept the same price as the rest.

If the factor is homogeneous in regard to its efficiency, the corrected
units are the same as the natural units, for instance men, acres, or a
given amount of money capital, and no correction is necessary. But

t See Chapter 8 for the conditions which may produce this effect.

* This method of correction is not perfectly satisfactory. The relative
efficiencies of different naturasl units may alter with the amount of other
factors employed. The difference between the efficiency of a rich acre and a
stony acre may be amaller when wages are low and a high proportion of labour
iz employed with a given amount of land than when wages are higher and fewer
men are employed per acre. It ia impossible to say a priori in which direction
the difference ia liksly to lie, and our correction would have to be corrected in
each case according to the technical conditiona of the industry in question and
the costs of other factors. This difficulty appears to be insuperable in soms
cases, but for most of the uses for which we require the conception of the
supply curve of a factor to a single industry it can be overcome (see p. 344,
note, below),
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even if the factors are not homogeneous, so long as there are no scono-
miea of large-scale industry, when each factor is inereased by, say, ten
per cent. in terms of corrected natural units, physical output will
also be increased by ten per cent. That is to say, there are constant
physical returns. Of course if the price of one of the factors {in these
units) is rising it would not in fact be increased by ten per cent. when
the others were increased by ten per cent. ; an increase of ten per cent.
of the physical output would in fact be produced by increaaing this
factor by less than ten per cent., and the others by more. But if each
were increased, in the same ratio then output would be inoreased in
that ratio. It follows that the marginal physical productivity of every
amount of a factor, measured in terms of the corrected units, com-
bined in constant proportions with the other factors (again measured
in corrected units), is the same, and depends merely upon the pro-
portions of the factors.

Now supposing there are no sconomies of large-scale industry, so
that constant physical returns obtain, draw up a supply curve in
terms of corrected natural units. If the factor is heterogenecus in
respect of efficiency, but the difference in efficiency between one
natural unit and another is the same in this industry and in a number
of other industries, the transfer costa of different units will be in the
same ratio as their efficiencies,! and the aupply curve of the factor
in corrected natural units will be perfectly elaatic. If the factor is
scarce from the point of view of this industry, ita price per corrected
natural unit will increase as more is employed, and the factor will
tend to give rise to increasing cost for the commodity.

6

~ We must now consider economies of large-scale industry, and
examine the Law of Increasing Returns. The Law of Increasing
Returns difiera from the Law of Diminishing Returns in that it
cannot be reduced to a tautology. The Law of Diminishing Returns,
when the factors of production are defined in a certain way, is merely
a matter of logical necessity. But the Law of Increasing Returns is
& matter of empirical fact. It may be formulated thus: When an
increased amount of any factor of production is devoted to a certain
use, it i often the case that improvements in organisation can be
introduced which will make natural units of the factor (men, acres,
or meney capital) more efficient, so that an increase in cutput does
not require a propertionate increase in the physical amount of the
factors. This law, or rather tendency, like the Law of Diminishing
Returna, may apply equally to all the factors of production, but
unlike the Law of Diminishing Returns, it does not apply in every

1 See p. 112,
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case. Sometimee an increase of the factors will lead to improvementa
in efficiency, and sometimes it will not,

It remaina to inquire how increases in efficiency can arise. They
arise because the factors of production, in the world as we know it,
consist of indivisible units, each of which ie not equally well adapted
to performing all the tasks required in production. If all the factors
of production were finely divisible, like sand, it would be possible
to produce the smallest output of any commodlt.y with all the
advantages of large-scale industry. But actually the factors consist
of men (providing labour and entrepreneurship); money capital,
which is finely divisible, like sand, but must be turned into instru-
ments of production each of which, for technical reasons, must be
of a certain size; and land, which is usually divisible, but which
sometimes, for technical reasons, cannot be divided without limit.
It is therefore impossible for an induatry to equip itself to produce
one unit of a commodity without immediately providing capecity
to produce more than one unit,

How does this fact account for a fall in cost of production as output
increasea? The point can be illustrated as follows: SBuppose that there
is one indivisible unit of a certain factor of production, and that the
rest can be increased by small increments, and at constant prices.
Then if the cost of the fixed factor is left out of account, the cost per
unit of the product up to a certain point will be constant. At first only
& part of the fixed amount of the indivisible factor will be used, and
ag output increases more of thia factor will be brought into use. As
soon as the whole of the scarce factor is in use, diminishing returns
will set in, and the cost of cutput in terms of the other factors will
rise. But meanwhile, if this indivisible factor has a certain eost which
must be ineurred whether it is fully utilised or not, the average share
of each unit of product in this fixed coat will have been falling. Thus
at first the average cost of the whole will be falling until the point
is reached at which the increase in the cost of the other factors per
unit of output cutweighs the reduction in cost per unit of the
indivisible factor,

The curve representing the average cost per unit of output of
the indivisible factor is a rectangular hyperbola, subtending a
rectangle equal in area to the cost of the factor, and falling con-
tinuously as output increases. The average cost of the other factors
is constant up to the output O8, at which diminishing returns begin,
and then rises, The curve of average total cost, which is the sum of
these two curves, falls up to the output OT and then rises. The ourve
of marginal cost will be constant up to OS and then begin to rise,
cutting the curve of average total cost at its lowest point, for the
output OT. When the rise in cost has reached a certain point it will
become profitable to use a second unit of the indivisible factor, and
the whole procees will begin again.
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We are already familiar with this effect, for we have used it in the
analysis of cost to the individual firm, The indivisible uait is there
the entrepreneur, and the other factors are variable, But the same
process is at work wherever there is an indivisible unit of a factor
which requirea a certain price irrespective of ita output—a man, who
commands a certain wage, or & machine which haa a certain cost—
and it is this fact which accounts for the technical economies which
a firm can introduce when its output increages, over and above the
economy of spreading the fixed cost of the entreprenour over & larger
output.

Marginal,
Cost '," Average
¢ Total Cost

o ] T

Fio. 82.

The possibility of incressing returns is widened by the fact that
various unita of the factors are adapted to performing different tasks.
Men differ in their natural abilities, and can scquire skill when they
concentrate on & single task;! acres vary in their natural capacities,
and machines can be designed for special tasks. For any kind of
production there will be a hierarchy of possible technical methods,
each using more highly specialised units of the factora than the last,
and production is carried out most efficiently when each separate
action in the productive process is performed by a unit of a factor
of production specially adapted (by nature, by practice, or by human
ingenuity) to that particular task. But since the units of the factors
are indivisible, the moat specialised method of production will in-
volve the largest outlay, and it is not profitable to make use of the

L The increase in efficioncy which arises from the faot that ““practice makes
perfect’ in iteelf a result of the indiviaibility of the unite of the factors. If
labour sould be finely divided, like sand, each grain of labour could be oecupisd
constantly at s eingle task and could acquire the roaximuin amount of practice.
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full equipment of highly specialised factors for a very small output.
As output increases a method higher in the bierarchy of specialisation
can be adopted, and for this resson cost falls as the output of a
commodity increases.

The units of the factors are very often imperfectly specialised, and
when output ia small a single indivisible unit of a factor, for instance a
man, may perform a number of different tasks. The Law of Increas-
ing Returnas is often associated with the fact that, as outputinereases,
the number of tasks performed by indivisible units of the factors is
reduced. For instance Adam Smith speaks of “the advantage which
is pained by saving the time commonly loat in passing from one sort
of work to another”,! and Marshall refers to the waste involved in
employing a skilled worker on tasks equally well performed by an
unskilled worker, when the output is too small to occupy him con-
stantly at a task which requires his skill.? But, fundamentally,
the economy of large scale doea not arise becavse particular units
of the factors are versatile, but because they are not perfectly
versatile.

The maximum rate of decreasing cost would ocour if each unit of
the factors was completely epecialised and capable of performing
obly one task. If, in Adam Smith’s pin factory, each of the workers
had been bound by a rigid caste system to a single occupation, then
to produce even one pin it would be necessary to employ the whole
number of workers—one to draw out the wire, another to straight
it, a third to cut it, and so forth. Then, if the wage per man were in-
dependent of hiz outpat,® the total cost of the capacity cutput of
the team of workers would be equal to the cost of one pin, and the
maximum possible rate of falling cost would be obtained. When the
capacity output of one team was reached a fresh team would have
to be employed and there would be mo further possibilities of
specialisation.

In more usual cases the units of the factors are capable of per-
forming various tasks. Thus small outputs will be less costly than
they would be if the maximum possible degree of apecialisation had
to be introduced at the outset. Each increase in cutput will require
some increase in the amounts of the factors employed, but the
inorease in output will be more than in proportion to the increasse
in the factors, because more specialised indivisible units of the factors
can be employed as output increases.

} Wealth of Nations, Book 1. chap. i

1 Principles, pp. 264-65.

3 The device of paying & unit of a factor according to its output produces
the same effect as though the unit were perfectly divisible, It Adam Smith's
pin makers were paid at the same rate per pin when each worked soparately os
when they ¢o-operated the cost of pins would not alter as their output incressed.
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6

We have found that increasing returns are due to the indivisibility
of particular units of the factors. In order to aceount for falling costs
for a particular commeodity it ia {herefore necessary to find, at some
point in the productive process, a single indivisible unit of some
factor of production. So long as there are a number of units of the
same kind engaged in any process we know that for the existing
output the poasibilities of increasing returns are exhausted. There
may be some higher degree of specialisation which it is not profitable
to introduce unless output is increased. The single unit which will
give rise to increasing returns is then, as it were, still over the
horizon, but in every case where increasing returns are found there
must be some point in the process of production at which a single
unit of a factor is engaged.!

It is therefore easy to account for falling costs of production so
Iong as only one firm is engaged upon a particular commodity. The
firms may be of less than the size at which average cost is a minimum
becnuse some part of its productive equipment, & piece of plant, a
salaried employes, or the entrepreneur himself, is capable of co-
operating in an increase of output without any increase in cost of
that part of the equipment of the firm, When competition is not
perfect, firms will be in equilibrium when they are of less than
optimum size (if profits are normal), and an increase in the output
of a single firm would lead to a fall in average oost,

The question of whether falling cost ¢an occur in & perfectly com-
petitive industry is more complicated. To isolate the effect of in-
creasing returns let us suppose that there is a perfectly elastic supply
to the industry in question of all factors measured in corrected units,?
The industry in equilibrium will be composed of a number of firms,
each of optimum size. But the capacity of a single unit of entre-
preneurship is limited, and it may be that when the firm is of
optimum size there are still technical economies to be pained, in
some departments, by a further utilisation of indivisible units of

1 Ci. Robinson, Structure of Competitive Industry, p. 25.

* If wo say that the supply of the factor is perfectly elastic to a certain
induatry, we mean that when more labour, capital, land, or enterprise is devoted
to one indusiry, it is attracted by the same payment as before, but once it
finds ita way into the industry, its efficiency may be increased by spocialisa-
tion, 80 that its efficiency price to this industry falls, not because it has become
cheaper in general, but because a given portion of it can be turned to better
use when a greater total is being employed. When we are studying the queation
of inereasing returns, not in one indusiry but in indusiry in general, it is
impossible to asaume a price for the factor in general, and the inquiry becornes
myaterious and difficult in the extreme. Aslong as we are studying one indusiry
in isolstion it can be imagined ae drawing upon a general pocl of the factor in
queation, and the coat of a natural unit of the factor can be measured in terms
of money price.

z
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the factors or by a higher degree of specialisation of the factors,
which are not realised because they are outweighed by diseconomies
of large-scale management.!

We are tempted to conclude that increasing returns could then
oceur through the specialisation of firms. Each firm may relieve the
strain upon management by abandoning some processes of manu-
facture to octher firms, and so be enabled to carry out the production
which it retains npon a larger acale, making use of those indivisible
units of the factors which were not fully occupied before. More
technical economies can thus be realised, and at the same time it
is possible that there will be an additional gain from the fact that
individual entrepreneurs, concentrating upon & smaller part of the
productive process, may acquire specialised knowledge and skill,
But we must examine the matter more closely before we can be
satisfied that the apecialisation of firms can lead to decreasing cost
under the conditions of perfect competition.

The specialisation of firms may be of two types, lateral disin-
tegration % and vertical disintegration. Lateral disintegration is the
process by which firms, each formerly producing a number of different
commodities or types of a commodity, gradually specialise upon a
narrower and narrower range of products until (at the last resort)
each is only producing a single type of a single commodity. Pro-
fessor Pigou finds in this process a sufficient explanation for the
existence of decreasing supply price, and he quotes as an example
the contrast between the British and German cotton industries.
The British industry is larger and more highly specialised than the
German industry. “The range of work undertaken by the typical
factory in Germany is far greater than that undertaken by the
typical factory in England. Hence naturally the skill of the operatives
is far less in Germany; more time is wasted and factory organisation
is less perfect.”’® This principle of lateral disintegration is of the
greatest importance in the real world, but will it serve to explain
the existence of decreasing costs under conditions of perfect com-
petition? If an industry grows up from the first in a perfect market,
we should expect it to develop from the beginning the maximum
possible degree of apecialisation. If there is anything to be gained
by concentrating npon a few counts of cotton we should expect a
perfectly competitive spinning industry, while it was still upon a
relatively small scale, to consist of a number of firma each producing
different counts. It would consist, in short, of & number of industries,

1 Cf, Robinson, Structure of Competitive Industry, chap, vii.

1 Tt would be more natural to speak of horizontal disintegration, but *'hori-
zontal integration” is commonly used to mean the combination of firms
making the eame article, and “horizontal disintegration™ had best be preserved
to mean the contrary process.

* Sir 8ydney Chapman, quoted by Professor Pigou, Economice of Welfare,
p. 221
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each in the hands of a monopolist. At first, as the industry grew,
there would be some decrease of costs, for as the market in each
count increased, the firms could specialise each upon fewer counts ;
but as soon as the market was large encugh to support several
firms each producing the same count, the decrease of costs would
coms to an end, since there would be no further possibility of gaining
economies by specialisation. This criticism upon Professor Pigou’s
argument serves to show one of the absurdities latent in the assump-
tion of a perfect market. It is very unlikely that the saving in eost
upon & consignment of yarn, due to extreme specialisation between
firms, would be large enough to offset the inconvenience and expense
to the purchaser due to ordering each count from a separate pro-
ducer, If & manufacturer requires a number of different types of yarn
at the same time he will prefer to order them all from the same house,
unless the prices gquoted by a firm which can supply him with all
of them are considerably higher than the prices quoted by firms
which each specialise upon one or two. But we are now engaged in
discussing a perfectly competitive industry, selling in a perfect
merket. In a perfect market, the customer must be assumed to
prefer the goods of the firm that can sell them at the cheapest price,
however small the difference in price, and however great the other
advantages offered by a firm whose price is slightly greater. Thus
in a perfect market the maximum degree of specialisation be-
tween firms would come about from the beginning, and the only
type of decreasing cost which we should expect to find is that
which occurs in o one.firm industry, when the firm is of less than
optimum size.

Tateral disintegration, upon our definition of an industry, is the
separation of & single industry into a number of parallel industries.
Vertical disintegration ! is the separation of an industry into a series
of processes each carried on by separate firms. The cotton industry
will again provide an example. In England the cotton industry is
divided into sections consisting of firms each devoted to a single
process, spinning, weaving, bleaching, dyeing, and so forth. The
business of dealing in raw cotton and of selling in foreign markets
is also disintegrated and is in the hands of brokers and merchants
separated from the producing firms. In Japan, on the other hand,
gingle firms carry out the whole process from buying cotton to
selling piece-goods. In the cotton industry the mazimum possible
degree of vertical disintegration is rapidly attained. When spinning
is separated from weaving, neither process can be subdivided any
further, but in the case of a complicated object like a motor car, the
posaibilities of disintegration are almost endless. If a motor firm
begins to feel the pressure of diminishing returns from entrepreneur-
ship, ae it grows in size, it can abandon the manufacture of some

! See Robinson, Structure of Competitive Industry, p. 110,
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part of the car, the radiator or the body for instance, to a specialiat
firm, and continue to increase its output of cars without increasing
its staff. Meanwhile the specialist firm, as the scale of its output
increases, will gain from those technical sconomies which could not
be achieved by the car.producing firms because each individuaally
produced too few of this particular part to allow their full develop-
ment.!

In vertical disintegration as much as in lateral disintegration the
degree of specialisation depends upon the size of the market, and
again we should expect under perfect competition to find the maxi-
mum degres of specialisation at each stage in the growth of the
industry. As soon as two or three firms were engaged on each proceass,
we should expect to find that the possibilities of further decreasing
cost had come to an end.?

Thus we find that when we follow out strictly all the implications
of the assumption of perfect competition the grounds for expeocting
decreasing cost due to the specislisation of firms are very much
narrowed, and it is only when there is at some point in the pro-
ductive process a single indivisible unit of a factor at work (in this
case 4 single specialist firm) that decreasing costs can occur.

If there are no economies from disintegration, either because all
the technical economies of large-scale production were already ex-
hausted before the firms grew to the optimum size, or because for
technical reasoms vertical disintegration is impossible, or because
all the economiea of disintegration have already been brought about
and no further specialisation ia possible, then an increase in the
output of the industry ecan only come about by the addition of
optimum firms, each like the rest, or of groups of firma carrying out
between them the whole productive process.

Even then it is possible that there may be falling costa, for there
may be exrternal economies. When a new firm enters the industry it
may enable all the firms to produce more cheaply so that, while each
produces at its minimum average cost, the cost at the minimum is

1 The vertical disintegration of the British motor industry is continuing
every year, and Mr. Ford, whose aim was formerly to control the whole process
of manufacture from growing raw rubber for his tyres, has now begun to pro-
claim its benefita; see Moving FPorward, pp. 163-064.

' We should expect, however, that vertical disintegration would take place
less rapidly, as cutput increases, than lateral disintegration. There will be certain
costa of co-ordinating the disintegrated processes which will be reflected in the
eost of the commoedity. If & commodity i# manuiactured by a number of pro.
ceases, each carried on by a different firm, there must be some costs of
transport, including the costs of ordering and inveicing, involved in assern.
bling the parts of the finished product. These costs are likely o decline as
cutput inereases, for thers will be economies in handling goods on & large
scale. Thus a degres of disintegration may bscome profitable for a large output
which would not be prafitable for a amaller output even though some technical
peonomies oould already be geined when the output was smadll.
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reduced. The simplest example of this type of external economies
is the case where machinery can be bought more cheaply when the
industry presents a larger market to the machine-making industry.?
But thia is properly to be regarded as an example of vertical dis.
integration. The machine.making industry represents a part of the
productive process, already disintegrated from the main industry,
which is working under falling costs. We must, then, inquire how
the machine-making industry came to have falling costs, and so we
pursue the whole inquiry afresh, and find the falling costs to be due
either to the existence of a single pub-optimum firm,? or to increasing
returna due to the progressive specialisation of firms, or to external
economies. If they are due to external economies, we must again
pursue them until they are finally run to earth.

But there is another type of external economy which does not
arise from the scale of a subsidiary industry. If a large labour foree
is aceustomed to work at a certain trade, it may be that a traditional
skill is developed, and each individual worker is more competent
than he would have been in a smaller industry. Economies of thia
type, however, which can be found to depend on the size of the
industry whoese supply curve we are considering, rather than upon
the general development of industry, are likely to be rare and un-
important, unless the industry ia growing from a very small initial
BLZ&.

7

External economies and the economies of specialisation of firms
may be grouped together under the title of economies of large-scale
industry, as opposed to the economies of individual expansion, or
internal economies, which depend upon the size of the firm. Economies
of large-scale industry are likely to have the effect of altering the
optimum aize of the firm, and the reorganisation of the firm to adapt

! In order to study the principle of increaeing returns or of diminishing
returna in any one particular industry it is necessary to suppose that a change
in the amount of any factor employed in this industry has a negligible effect
upon the price and efficiency of the factor in general. If this condition is not
fulfilled, any change in one industry will alter all costa of production and
therefors will have a reaction upon the demand curve for the commodity pro-
duced by the industry in question. In practice this condition will often fail to
be fulfilled. For inatance any increase in the scale of any one industry in a
certain district is likely to reduce the costs of ail industries in respect of trans-
port, banking, and other facilities enjoyed in eoramon by all the local industries.
All the commodities produced in the district will therefore become cheaper, and
the demand curve for the commodity produced by the expanding industry will
be likely to alter. In such.s case it is irmpossible to treat the demand curve for
the coramodity as independent of the amount produced. See Srafia, Economio
Jowrnal, Decemnber 1926,

1 The fact that the sub-optimum firm must be & monopoly complicates the
position. Not every increase in demsnd will lead to lower prices, though it will
lead to lower average coat.
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itself to the new optimum size may lead to further economies, These
havebeendescribed by Mr. Robertson as internal-external economies.*
They are internal economies, becanse they depend upon the size
of the firm, and external economies because they depend upon the
pize of the industry. It ia easier, ¢ priori, to think of reasons why
the optimum firm should grow smaller as the result of external
economiea® than of the reasoms why it should grow larger. The
cheapening of machinery, for instance, will reduce one of the advan-
tages which large firms have over small. If a specialised machine
becomes cheaper, the loss due to working it at less than its full
capacity becomes smaller, and one of the influences tending towards
& large optimum technical size for the firm becomes less astrong. On
the other hand, any influence tending to reduce the coats of other
factors relatively to the cost of entrepreneurship will increase the
optimum size of the firm. Professor Pigou, following Marshall,?
asserts that in general firma tend to grow with the growth of the
industry, but the fact that this oceurs in the real world can be
accounted for by the fact that in an imperfect market the equilibrium
size of firms is likely to increase as the industry expands.® In the
real world there is no reason to expect that firms are at their
optimum size, and the fact that firmas are growing does not prove
that the optimum is becoming larger. Moreover, in the real world
inventions have to be taken into account, and a historical movement
toward the growth of firma may be due to the introduction of new
methods of production suitable to large-scale use. However thia may
be, the internal-external eoconomies are not likely to be of much
importance compared with the economies of large-scale industry
which give rise to them.

We may summarise the results of the foregoing analysis as follows,
Decreasing costs may occur for the output of a firm of less than
optimum sgize; and for a perfectly competitive industry they may
occur when the optimum size of the individual firm is not sufficiently
large to allow the full development of all the possible technical
economies of large-scale production in every process, so that in-
creasing returnas arise from the specialisation of firms, and even when

1 “Bymposium’, Economic Journal, March 1930, p. 86.

t The ‘effeet of apecialisation upon the wize of firme is difficult to discuss,
becauss of the difficulty of defining size. Ordinarily we should mesaseure the aize
of a firm by its output, but this becomes impoasible when the output ia chang-
ing in nature as the result of specislisation. Measurement by men employed is
too crude, and by men plus equipment too complicated to be of use. Since the
peint has not much relevance to the present discussion, it does not seem worth
while to attempt to devise sn index for the measurernent of the size of the firm;
ef. Shove, Economic Journol, March 1930, p. 115.

? Economics of Welfare, p. 221; Principies, p. 318.

* 8ee p. 101. Marshall, who never followad out in the text of the Prirciples
the rigid view of perfect competition implicit in his disgrams, may have had
thin effect in mind.
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sll the possibilities of apecialisation have been exhausted decreasing
cost may be due to external economies.

8

In every case increasing returns arise from improvements in pro-
ductive technique. Ag output increases the efficiency of the factors
can be increased by the fuller utilisation of indivisible unite of the
factors, or by the adoption of more specialised methods of produc-
tion. Thus increasing returns are fundamentally different from
diminishing returns, which are brounght into play, not by a change
in the efficiency of the factors, but by an slteration in their price.
It is possible, however, to devise a method by which the economies
of large-scale industry can be represented in terms of the prices of
the factors, so that increasing returns from the point of view of a
single industry can be treated in a manner symmetrical with
diminishing returns,

We will first consider the simplest type of economies of large-scale
industry. Suppose that the same kind of machines are used when the
industry expands and the machines become cheaper. Then if we add,
say, ten per cent. to the other factors {in terms of corrected natural
units) and ten per cent. to the number of machines, we shall have
added ten per cent. to output. Thus the machine can be regarded
as an efficiency unit of capital, and increasing returns of this simple
type could be regarded as arising from a fall in the price of these
efficiency units of capital when more are employed.

More complicated types of increasing returns can be treated in
the same way, but when the technique of production changes as
output is increased it ceases to be possible to see immediately in
what the efficiency unit consists. An efficiency unit, however, can
be devised as followa: Firat increase each factor except cne by ten
per cent. in terms of corrected natural units; now increase the re-
maining factor, say capital, until ten per cent. iz added to the output,
If there were no economies it would need an increase of ten per cent. in
units of money capital;? if there are economies, it will need an increase
of less than ten per cent. We shall then say that we have inereased
capital by ten per cent. in units of efficiency. We are thus provided
with an efficiency unit of capital in which to draw up the supply curve
of capital to the industry. If it requires less than ten per cent. increase
in money value of capital to increase output by ten per cent. (when
all other factors are increased ten per cent.), and if the supply of
capital in money units is perfectly elastic, the cost of capital will
have been increased by less than ten per cent., and the supply price

1 Bince we measure capital in units of money for long-period provlems, no

correction for non-homogeneity will be nesded in this case, and the corrected
natural units will be the sams as the natural units,
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of capital in terms of these efficiency units will be falling.! Thus
economies of large-acale industry can be represented by a falling
supply curve (in efficiency units} of one of the factors to the industry.
In the same way, when we were considering the simple case of
machines which become cheaper without altering their form, the
machine is the efficiency unit, and since the corrected unit of capital

1 When the technique of produsction alters as output increases, a difficulty
arises similar to that which was discussed in the note to p. 332, The change in
efficiency due to & given increase in corrected unite of capital {that is to say,
monsey} will depend not only on the amount of capital employed in the first
position, but also on the amount of other factors employed in the first position.
The amount of other factors will depend on their eoste; thus the supply curve of
capital in terms of efficiency units is not independent of the supply curves of
the other factors. In the simplest posaible case, when the factors are wniform in
nature, but falling in supply price, like the machines which become cheaper
when more are employed, this difficulty does not arise, but in order to use thia
device for more complicated cases it is necessary to have a base line from which
to start—some point at which the combination of the factors is kaown. For
increases of output beyond this point the device will work accurately, but if the
base line chenges, all the separate supply curves of the factors have to be
redrawn.,

In some of the cases in which we have made use of this device thers can
actually be no bass line. For instance, when we are comparing monopoly with
competition, the proportions of the factors under monopoly {either producing
& given output or working with a given number of men) may be different at
every point from the proportions under competition. We introduced the
separate supply ¢urves of the factora in order to deal with the fact that the
average cogt curve of the commodity and the average net productivity curve
of labour are not alwaya the same under monopoly and competition. We now
find that even the separate supply curves are not alwaya the same under mono-
poly and competition. It was for this reason that, in the foregoing chapters,
when we discussed sconomies of large-scale industry {shown by a falling aupply
curve of capital), we took as an example the case of machinea becoming cheaper
but unchanged in form, when more sre employed by an industry, for in that
case the supply curve of the factor is independent of the proportions in which
it is used. It need not cause us much distress to discover that even the corrected
comparisons between monopoly and competition are often inaccurate. There
are RO MAany general common-gense reasons why these compariscne should not
be made (see Chapter 14) that we have not lost much when we discover this
somnewhat refined analytical reason why they cannot be made.

In the other cases where we bave made use of this device it will not betray
us, When we discuss the competitive demand curve for labour, we take aa
data the demand curve of the commodity and the supply curves (in natural
unite} of the other factors, Wa can then start at any peint with the proportion
of other factors {in natural unite} to & given number of men, and then, taking
this as the base line, construct the supply curves of the other factors in efficiency
units for greater or emaller amounts. When we discuss the composition of the
ecompetitive supply curve, we must take as date the supply curvea in natural
unite of all the factora. Then, starting from any output of the commeodity, with
the proportions of the factors that would be used in making it, we can draw up
the supply curves of the separate factora in efficiency units for greater or
smaller outputa.

Thus jt iz only in the comparisone between monopoly and competition, and
then only in certain csases, that the above objection to our enalytical device
impairs jte validity,
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is & certain amount of money, this unit becomes more efficient when
mora is employed, becanse it can buy more machines as the machines
become cheaper, and the aupply price in efficiency units is falling,
In more complicated types of economies of large-scale industry it
cannot so easily be seen to which factor the economies can be attri.
buted, but by means of this device they can be represented in the
supply curve of any one of the factors, arbitrarily chosen.

‘When the amounta of the factors are measured in terma of efficiency
unite, constant physical returns will prevail. That is to say that
when the amount of each factor in efficiency units is increased in
the same proportion, output will also be increased in that proportion
and the marginal physical productivity of each factor (measured in
efficiency units) will be the same as before. Thus by means of this
device conditions of constant physical returns are established, and
any change can be iraputed to the prices of efficiency units of the
factore, This device for drawing up the supply curves of the factora
throws no fresh light on the nature of increasing and diminishing
returns, and can tell us nothing that we do not know already about
the cost curve of a commodity. It is merely a piece of analytical
apparatus which makes it possible to treat every type of increasing
and diminishing returns in the terms appropriate to the simplest
poasible type, the type in which a uniform factor of production,
composed of exactly similar men, acres, or machines, has & rising
or falling supply price to an industry.

9

In the course of the argument in the foregoing chapters, we have
made use of this device. When wo drew up the demand curve for
labour of a competitive industry we reckoned labour in natural
units (men) and allowed economies to show themselves in a falling
supply curve (in efficiency units) of the other factor (capital). If we
wished to draw up a demand curve for capital, we should reverse
the process and reckon capital in units of money and labour in units
of efficiency, so that if there were economies of largs.scale industry
they would be shown in a falling supply curve of labour.

When we were dealing with the demand for labour of an individual
firm, we found it unnecessary to make use of this device. We reckoned
both labour and capital in physical units (men and money capital)
and allowed the economies of large scale of the firm to show them-
selves merely in the increage of the physical productivity of labour
and capital as the amount employed by the firm increases.

In comparing the demand for labour under monopoly and com.
petition, we had to consider the relationships of the marginal pro-
duetivity of a factor to the firm with its marginal productivity to
the industry, One is the marginal physical productivity of the factor
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to the firm multiplied by the price of the commodity; the other is
marginal physical productivity to the industry multiplied by
marginal revenue. It remains to show that we were justified in
treating marginal physical productivity to the firm and to the
industry as identical, so thab the ratio of the marginal productivity
of & factor to the firm to ite marginal productivity to the industry
is the same aa the ratio of price to marginal revenue. If we were
to reckon any factor not in efficiency units but in natural units,
this would not be true. To take, once more, the simplest case in
which capital consists of a certain type of machines which become
cheaper (without any other alteration) when more are employed:
then if we measure capital in money (which is the corrected natural
unit), when one firm increases the amount of capital which it em-
ploys by one unit of money capital, machines become cheaper for
all the firms, and if the amount of capital employed by the other
firms measured in money remains constant, they are uwsing more
machines and producing a larger output. Thus marginal physical
productivity to the industry would be greater than to the firm. But
if we meagure capital in efficiency units (in this case the machines,
which are all alike) and if the only economy consists in the fall in
the price of machines, then when one firm increases its employment
of capital by one efficiency unit, a machine, and the other firms keep
constant the amount of capital in efficiency units (that is, the number
of machines), their output does not increase, and the whole benefit
to them is shown in the fall in the price of machines. The marginal
physical productivity of capital, measured in efficiency units, is then
the same to the firm and the industry.

More complicated cases can be treated in the same way, If the
number of efficiency units of capital employed by the other firms
remains constant when the amount employed by one firm increazes,
then (by the definition of an efficiency unit) their output remains
constant, and marginal physical productivity to the firm and to the
industry are identical. The benefit to the industry due to the increase
in capital is shown entirely in the cheapening of the efficiency unit
of capital, that is to eay, it is shown in the supply curve of capital
to the industry, and nct in the physical productivity of capital.
Thus, when the whole of the economies are represented in the supply
curve of the factor whose marginal productivity we are measuring,
the marginal physical productivity of that factor is the same fo the
firm and to the industry. If the economies are shown in the supply
curve of some other factor, this will not be the case. If economies are
shown in the supply curve of capital, the marginal physical pro.
ductivity of labour to the industry will be greater than to the firm.
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10

We find that it is possible to represent both increasing returns
and diminishing returns in the supply curves of the factors to an
industry and from th& point of view of a single industry they are
perfectly symmetrical. Diminigshing returna arise from a rise in the
efficiency cost of a factor when wmore is employed, and increasing
returns arise from a fall in the efficiency cost of a factor when more
is employed.

But in their nature, as we have geen, increasing and diminishing
returns are not symmetrical. Increasing returns arise when the
employment of more of a factor has a favourable reaction upon the
efficiency of the units already employed, and diminishing returns
arise when the employment of more of & factor has an unfavourable
reaction upon the price of the unita already employed.

A type of increasing return syminetrical with diminishing returns
would arise if & factor became cheaper (its efficiency remaining the
same) when more was employed. This is very unlikely to occur in
practice.! A type of diminishing returns symmetrical with increasing
returns would arise if a factor became less efficient (its price remaining
the same) when more was employed. This may sometimes oceur.
We found that increasing returns to an industry would arise in three
ways, Firstly, it can arise from specialisation of firma, It is impossible
to find a type of decreasing returns symmetrical with this. Secondly,
it can arise from external economies which are independent of the
size of any subsidiary industry, for instance from an improvement
in the natural gifts of the labour force when a larger number of men
are employed in one industry. If it were the case that when a large
labour force was devoted to a single industry the labour deteriorated,
80 that each man became less competent when more were employed,
we should have an external diseconomy symmetrical with this type
of external economy. Thirdly, external economies can arise when a
subsidiary industry becomes more efficient as it grows in size.
Ezxternal diseconomies symmetrical with this type of external
economies are more likely to occur. If a machine-making industry
were working under increasing cost, the supply price of machines
would rise, and the same amount of capital, supplied at the same
rate of interest, would buy fewer or worse machines. This wonld have
the same effect from the point of view of the industry as if the supply
price of capital rose when more was employed. But we must not

1 A rpeduction in piece.rates may sometimes lead to arn increase in the
supply of labour, since each man may produce more pieces when he is paid
less per piece. But this does not provide a true example of a falling supply
eurve of labour, since hers it is the fall in the price of labour which is the
cause of the increase in supply, and not the increase in supply which is the
cause of & fall in prico.
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leave the matter until we have inquired why the machine-making
industry is working under increasing cost,! and this must be due to
a acarce factor of production somewhere, or else to the somewhat
improbable cause of an actual deterioration of factors, supplied at
the same price, & in the case where we imagingd that workers became
less competent when more were employed. Thus we find that the
common types of increasing and diminishing returne are not sym-
metrical, but that it is possible to imagine cases in which the common
type of diminishing return (due to & scarce factor} would be sym-
metrical with a rare type of increasing retwrn (when the factor
becomes cheaper as more ia employed), and in which the common
type of increasing return {(due to improvements in the efficiency of
the factor) is symmetrical with a rare type of diminishing return
(when the factor detericrates as more is employed). In any case
from the point of view of an industry increasing and diminishing
returns are perfectly symmetrical.2

Although from the point of view of an industry the various types
of diminishing returns and of increasing returns can be regarded
ag symmetrical, the distinetions hetween them are of fundamental
importance to society as a whole. A change in efficiency represents
a net gain or loss to society as a whole, while a change in price does
not. Thus changes in cost which are due to the rare type of diminish-
ing returns and the common type of increasing returns (changes in
the efficiency of the factors) are increasing or decreasing cost both
from the point of view of the industry and from the point of view
of society; while changes in cost due to the rare type of increasing
returns and the common type of diminishing returns {changes in
the price of the factors) are decreasing or increasing cost only from
the point of view of the industry, and not from the peint of view of
society.?

1 If the subsidiary industry is in a foreign country the chase may be con.
ceived to end at the frontiers of the home country. Professor Pigou regards a
rise in the price of imported rew materials (when the home industry expanda}
aa an exampla of diseconomies of large scale to the home industry rather than
as the result of the existence of & searce factor of production, (Eeonomscs of
Welfare, p. 222.)

! In the analysis set out in this book no account has been taken of decrensing
cost due to a change in the price of the factors, or of increasing cost due to a
change in the efficiency of the factors (measured in eech case in terms of cor-
rected nabtural units). But the analysis can easily be adapted to deal with thess
rare types of decressing and increasing coat.

¥ See Economice of Welfare, pp. 21927,
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