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PREFACE

This study was started about twelve years ago while I was a
student at the London School of Economics. During this time it has
changed in scope and in direction. Originally it was to be a develop-
ment of the theory of the price mechanism of a socialist society. The
socialist society was conceived of as completely or almost completely
collectivist. In the course of the development of my ideas on the
subject, while the work was continually being interrupted by other
tasks, it gradually became clear to me that the maintenance and
further development of the democratic way of life, as it grew
under capitalism and was extended by the labor movement within
the capitalist society, not only formed a far more essential part of
the socialist ideal than the negative “abolition of private property
in the instruments of production” but was in much greater need
of careful tending. So much is now clear from the history of Russia
and Germany. If socialism is to be identified with the belief that
the abolition of private property would automatically establish
the brotherhood of man—and many socialists did, while some
apparently still do, believe this—then socialism must be counted
out as false. State control or ownership of the instruments of
production where the state itself is not thoroughly democratic is
not socialism and is much further removed from socialism than
socialism’s *“‘opposite,” capitalism.

The title Economics of Control was proposed in 1932, with the
idea that the principles of the price mechanism would also be
applicable to nonsocialist but autocratic collectivist societies. The
name is perhaps even more appropriate for the present form of
the book, now that the stress is taken from collectivism and
applied to the idea of conscious recognition of the problems of
social organization and the exercise of conscious control over the -
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economic system: I do not think I ever was guilty of raising col-
lectivism from a means of bringing about the socialist ideals to an
end in itself, but, like many socialists, I tended to overemphasize
its importance. The economics of control is still contrasted with
the economics of laissez faire, but control does not necessarily
“mean collectivism. It suggests the deliberate application of what-
ever policy will best serve the social interest, without prejudging
the issue between collective ownership and administration or
some form of private enterprise.

In my original plan I had intended to provide a theoretical
solution for each economic problem of a completely collectivized
economy and then see to what extent, if at all, and by what means
the problem is in fact solved in a capitalist society. But the abandon-
ment of the dogmatically, and therefore completely, collectivist
economy as identical with the ideal of a society organized in the
social interest still permits a similar procedure to be followed
with slight modifications, as described in Chapter 1.

It is almost impossible for me to say now exactly in what re-
spects this work shows true originality. Most of it doubtless was
absorbed from my teachers at the London School of Economics.
To Professor Lionel C. Robbins, Professor Frederick A. Hayek,
Professor J. R. Hicks, and Professor D. H. Robertson I am in-
debted for my original training in handling the tools of economic
analysis. To Professor Arnold Plant and to Professor William C.
Hutt of the University of South Africa I owe much for their special
insistence, long resisted by me, on the possibility of approaching
social problems understandingly from the free-enterprise starting
point. Professor Harold J. Laski and Professor Maurice H. Dobb
are responsible for helping to direct my interests to the topic on
which I have written. Mr. J. M. Keynes’s influence is of course
seen throughout, as in practically all modern writings. I owe a
special debt to Mr. R. F. Kahn and Mrs. Joan Robinson for the
great pains they took in getting me to overcome my prejudices
against Mr. Keynes’s great advancement of economic understand-
ing. Not least is my debt to Dr. M. Kalecki and Professor Oscar
Lange, not only for their keen criticisms of my thoughts and
theories, but for their incessant and valuable reminders to me of
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the larger problems of social organization into which the purely
economic issues have to be fitted. In the long interval since I
started on this work I have had the privilege of meeting econo-
mists all over England and the United States as well as in Canada,
and no doubt many have left their mark on me. I regret that it is
impossible to mention them all. )
Thanks are due to the publishers of the following articles of
mine for permission to make use of some of the materials in them:

“The Diagrammatical Representation of Elasticity of Demand,” Review
of Economic Studies, October, 1933,

“The Diagrammatical Representation of Elasticity of Substitution,”
Review of Economic Studies, October, 1933,

“Capital Investment and Interest,” Group Meetings 1936-37, Man-
chester Statistical Society.

**Some Swedish Stepping Stones in Economic Theory,” Canadian Journal
of Economics and Political and Social Science, November, 1940,
University of Toronto Press.

“From Vulgar Political Economy to Vulgar Marxism,” Jowrnal of
Political Economy, August 1939, University of Chicago Press.

I am grateful to Professors Carl T. Devine of Johns Hopkins
University and George ). Stigler of the University of Minnesota
for reading the manuscript and correcting a number of errors.
An earlier draft of the manuscript was accepted by the University
of London as a thesis in partial fulfilment of the requirements for
the Ph. D. (Econ.) London. :

' Abba P. Lerner
NEW YORK
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Véhapter 1. INTRODUCTION. THE CONTROLLED ECONOMY

The fundamental aim of socialism is not the abolition of private property but the
extension of democracy. This is obscured by dogmas of the right and of the left.
The benefits of both the capitalist economy and the collectivist economy can be
reaped in the controlled economy. The three principal problems to be faced in
a controlled economy are employment, monopoly, and the distribution of income.
Control must be distinguished from regulation. Liberalism and socialism can be
reconciled in welfare economics.

Chapter 2. THE OPTIMUM DISTRIBUTION OF GOODS

The quantitative problem in distribution is how much shall go to each individual.
The qualitative problem is how the different kinds of goods shall be allocated
among the different individuals. Certain assumptions have to be made about
human satisfactions or welfare, including the principle of diminishing marginal
substitutability between goods. The optimum allocation of goods involves the
equalization of marginal substitutability ( M). This is automatically reached by
free exchange, but is upset if there is any monopolistic exploitation. The incon-
veniences of barter exchange can be avoided by the use of money. The prices of
goods can be made to refiect their M. In some circumstances the government
}nay interfere with the optimum allocation of goods.

/ Chapter 3. THE OPTIMUM DIVISION OF INCOME

Money income can be used to represent real income even if prices change. To
obtain a criterion for the optimum division of money income we must assume
that different people enjoy similar satisfactions and that the principle of diminish-
ing marginal utility of income holds generally. The maximization of total satis-
faction by equalizing the marginai utility of income is impossible, but the maxi-
mization of probable total satisfaction is attained by an equal division of income.
Complications arising from complementarity and irrationality do not affect the
general conclusion. The acquisition through experience of capacity to enjoy
income may be an argument for equalizing income gradually rather than sud-
denly. Where acquisitiveness indicates greater capacity to enjoy income, an
unequal division would be the optimum, but concessions that have to be made
for other reasons meet this point too. To reject the conclusion that the optimum
division of income is an equal one is not more impartial or scientific than to
accept the assumptions on which it is based. -

Il
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~Chapter 4. DIVISION OF INCOME AND ALLOCATION OF
GOODS IN THE UNCONTROLLED ECONOMY

Great inequalities of income create wants, and this has the same bad effect on
welfare as the destruction of means for satisfying wants. Ignorance, certain
forms of advertising, and monopoly distort the allocation of goods. Monopoly
destroys the equality between relative prices and marginal opportunity cost so
that M is not equalized among different consumers. Government crop restriction
plans and the two-price stamp plan interfere with the optimum allocation of goods
for the sake of helping farmers and others. Direct help would be better for every-
body because it would not interfere with the optimum allocation of goods.
Rationing also sacrifices the optimum allocation of goods in a roundabout attempt
to prevent the rich from outbidding the poor. All the benefits can be obtained
without this loss by general rationing of purchasing power. Monopolistic inter-
ference with the best use of goods can be met by counterspeculation.

Chapter 5. SIMPLE PRODUCTION I (IN A COLLECTIVIST
ECONOMY)

. The study of production with only one factor is unrealistic, but it is a useful
exercise. Factors that are not scarce may be ignored. The fundamental economic
problem is the problem of choice. The optimum division of a factor among different
uses implies that the value of its marginal product is not less than the value of
any alternative marginal product. To bring this about in any real society involves
an infinitely complex problem. It can be solved with the help of the price mechan-
ism and a simple Rule that must be followed by the managers of every production
unit. The Rule equalizes the value of the marginal product of each factor in each
of its uses. The private marginal opportunity cost and the social marginal oppor-
tunity cost are equalized by free consumer purchases on the market. In this way
each individual is induced, while seeking his own interest, to do that which is in

the social interest. The Rule also works if there are many stages in production.

Where there is only one { scarce) factor and no indivisibilities there must be con-
stant returns to the scale of production. Productive speculation, as distinct from
aggressive Speculation (with a capital S), is a socially most useful activity.

Chapter 6. SIMPLE PRODUCTION II (UNDER PERFECT
OCOMPETITION) THE WELFARE EQUATIONS

Under certain conditions free enterprise leads to the optimum use of resources
without any Rule expressly designed to bring it about. If there is perfect com-
petition in buying the price of the factor is equal to the marginal cost to the buyer.
If thee is perfect competition in selling the price received for the product is equal
to the marginal revenue. If there is perfect competition throughout the economy
individual enterprisers seeking to maximize their profits behave just as if they
were following the Rule. This is illustrated by the welfare equations which must be
satisfied if the optimum is to be reached. A chart shows how the optimum use of
resources can be achieved in a capitalist as well as in a collectivist economy.
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Chapter 7. SIMPLE PRODUCTION III (IN THE CAPITALIST
AND IN THE CONTROLLED ECONOMY)

The conditions under which the welfare equations would be satisfied in a capitalist
economy are very stringent and unlikely to be fulfilled. The infrequency of per-
fect competition is shown by the importance of salesmanship. The optimum
application of resources in any particular use is only relative to what is happening
elsewhere in the economic system, so that perfect competition must be universal
if the optimum is to be reached. Even when reached, perfect competition is un-
stable. It can be shown, with the help of the average-marginal relationship, that
there may be no direct gain in the firms’ expanding, but there is always an in-
direct gain from their becoming large enough to establish a monopoly. Perfect
competition has advantages over the attainment of the optimum by the Rule: the
incentive to the managers is of the ideal intensity, and alternatives to govern-
ment employment are a safeguard of the freedom of the individual. Perfect compe-
tition can sometimes be artificially maintained by government counterspecu-
lation. This provides an objectve guide in any instance whether the production unit
should be operated privately or collectively. Complete freedom for public enter-

prise and private enterprise on equal and fair terms may be called free enterprise.

Chapter 8. COMPETITIVE SPECULATION

The social utility of competitive speculation is more certain than that of simple
production. It is beneficial to the rest of society even if the speculator is mis-
taken and incurs a loss, and even when he sells short. Hostility to speculation is
mistaken and arises in part from identifying productive or competitive specu-
lators with aggressive or monopolistic Speculators. The profits from speculation
are best eliminated by increasing the amount of speculation.

Chapter 9. AN ALTERNATIVE FORMULATION OF THE
WELFARE EQUATIONS. EQUALITY AND
PROPORTIONALITY

Adjustment of production so as to reach the optimum may be considered in terms
of the factor or in terms of the product. There are two corresponding formulations
of the Rule and of the welfare equations. The Rule may be expressed in terms of
the marginal cost instead of the marginal quantity of factor. This is misleading
until it is pointed out that marginal cost really stands for the value of the marginal
quantity of factor. Making the price proportional instead of equal to marginal cost
was believed to be enough, but proportionality cannot be universal unless it is
really equality. This is illustrated in the allocation of labor power between labor
and leisure.

Chapter 10. COMPLEX PRODUCTION I (FIXED
PROPORTIONS BETWEEN FACTORS AND PRODUCTS)
Where proportions are fixed by the technique of production, the same Rule

applies as for simple production. While the marginal product of each factor is
indeterminate, the Rule can be applied to the combination as if it were a single

Iiif
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factor. Alternatively the Rule can be applied with identical resuits to the marginal
net product of the individual factors. The factor prices are determined by the
differences in the proportions in which factors are combined for different purposes.
One factor can indirectly be substituted for another through the substitution of
products using more of it for products using less of it. Even if the proportions are
not different in different uses, the factor prices can be determined by their con-
ditions of supply. Where the supplies of factors are fixed and in the same pro-
portions as in all production uses, the individual factor prices are indeterminate,
but they are then not needed. Product and factor play symmetrical parts in pro-
duction. Corresponding to net vmp (value of the marginal product) is net omf
(value of the marginal quantity of factor), and corresponding to F, the composite
factor, is P, the composite product.

Chapter 11. COMPLEX PRODUCTION II (VARIABLE
PROPORTIONS BETWEEN FACTORS AND PRODUCTS,
NO SIGNIFICANT INDIVISIBILITY)

The distinction between the drvision of resources among different products and
the allocation of the separate factors to their various productive combinations is
parallel to the distinction between the division of income among different in-
dividuals and the allocation of the different goods to their various consumption
combinations. Either problem is too complex to be achieved without using the
price mechanism. The same Rule brings about both the optimum division of re-
sources and the optimum allocation of the factors. The optimum division of re-
sources among products involves equating the fechnical marginal substitutability
between products to their marginal substitutability in consumption. Products
sacrificed to permit the production of alternatives can be treated as factors, and
factors set free can be treated as products. The difference between factor and
product is only one of sign. There are three kinds of transformation: factor into
product, product into alternative product, and factor into displaced factor. All
three are properly adjusted by the simple application of the Rule to the trans-
formation of factor into product. The economic problem is seen more clearly in
terms of input of factors than in terms of the output of products. The approach
from the point of view of output leads to the formulation of two rules. The two
rules correspond to the distinction between the division of resources and the
allocation of the factors. This formulation is not so satisfactory and arises from a
weakness of economists for assuming perfect competition. The dangers to perfect
competition are of the same nature as in simple production. With factors and
products variable, imperfect competition can interfere with the optimum allo-
cation of the factors as well as with the optimum division of resources among
different products.

Chapter 12. DIMINISHING MARGINAL
TRANSFORMABILITY
The principle of diminishing M (marginal substitutability) is also applicable to

production. The technical M between two factors is given by the ratio between
their marginal products. It depends on the proportion in which the factors are
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combined. Possible ranges of constant or increasing M are economically ir-

relevant. The optimum proportion between factors, as well as between products,
is that which makes the M’s proportional to the prices. The general principle of
diminishing transformability shows itself as diminishing mp, increasing mf,
diminishing M of factors, and increasing M of products. Constant returns to
scale are not inconsistent with diminishing returns to increases in the proportion
of one factor to the others. Substitution always involves at least three items. The
relationships discussed in this chapter are considered only as within the pro-
duction unit.

Chapter 13. THE ELASTICITY OF SUBSTITUTION AND
THE LAW OF DIMINISHING RETURNS

The elasticity of substitution measures the rate at which substitutability dimin-
ishes. It can be generalized to apply to all forms of transformation, measuring
the rate at which substitutability increases in products. Zero elasticity of sub-
stitution signifies fixed proportions, and infinite elasticity of substitution indicates
economically indistinguishable factors or products, the proportion between which
can be varied indefinitely. All elasticities are measured in terms of proportional
changes. Constant or increasing mp is eliminated by the Rule or by perfect compe-
tition, but may persist under monopoly. The principle of diminishing mp is there-
fore not so strong as the law of diminishing returns (which means diminishing
average product of any factor increased in relation to the other factors). Diminish-
ing returns follow from the necessity that every cooperating employed factor
has a positive marginal product. There is a middle range of factor proportions
where no factor is in absolute excess and where the diminishing returns are uni-
versal. The popular argument for diminishing returns is inadequate for several
reasons. Wise production does not avoid diminishing returns, it avoids increasing
returns. The corresponding law for products is the law of diminishing af (average
quantity of factor per unit of product),

Chapter 14. COST OF PRODUCTION

Cost and returns are not the simple inverse of each other. Cost refers to the unit
of product, and returns refer to the unit of factor. The sum of the marginal prod-
ucts exhausts the whole product. On our present assumptions we would have con-
stant cost and diminishing returns throughout the economy. But from the point
of view of the industry there will be increasing cost. Increased output of the
industry makes some of the factors more scarce and raises their prices. The effect
of this on cost is mitigated by substitution of relatively cheaper factors for those
whose prices rise. The rise in the price of factors in response to an increase in the
amount bought is measured by the elasticity of supply. The influences on the
elasticity of supply are extremely complex. Increasing cost from the point of
view of an industry must be distinguished from increasing cost from the point of
view of society. Elasticity of supply will be less from the point of view of an in-
dustry than from the point of view of society because the former reflects psy-
chological in addition to technical resistances. The concept of elasticity of sub-
stitution is applicable to the indirect technical substitution of one product for
another in reallocating society’s resources.
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Chapter 15. INDIVISIBILITIES 1

Indivisibility may be found in the factor, in the product, or in the method of pro-
duction. It can upset the law of diminishing returns by limiting the adjustability
of factor proportions. With increasing returns it will always pay the firm (in
perfect competition) either to expand or to close down. Indivisibility is significant
when it is large enough to destroy perfect competition through the expansion of
the firm. With significant indivisibility, perfect competition, or the application of
the Rule, must result in the firm’s running at a loss, so that the optimum use of
resources is possible only in a collectivist or subsidized agency. Increasing returns
is only an extreme case of this where the individual factor is in excess not merely
in relation to its price but absolutely in the sense that it is excessive at any price
greater than zero. Counterspeculation is not effective by itself against monopoly
established by indivisibility. Small indivisibilities, which can be large in relation
to the market involved, may be more important than large ones. Where recog-

174

nized, indivisibility shows itself in the problem of the public utility, where unin- -

telligent compromise leads to unending regulation. In the absence of indivisibility,
perfect competition would be possible everywhere. Freedom of entry, like govern-
ment regulation, can prevent excessive profits but cannot prevent the waste of
resources. These wastes because of imperfection of competition are frequently
called the wastefulness of competition by ingenuous planners. The economies of
standardization are also based on indivisibilities and are adequately encouraged
by the Rule.

Chapter 16. INDIVISIBILITIES II (“VIRTUAL MP,” LARGE
DECISIONS)

What is meant by the marginal product of an indivisible factor. The Rule must
be applied to the indivisible block. The seeming elimination of all possible cases
of decreasing cost is merely the reflection of the incompatibility of perfect compe-
tition with indivisibility. The values of net omp and pf depend on whether the
indivisible unit is applied or not, so that they cease to be adequate measures of
marginal social benefit (msb) and marginal social cost ( msc). Estimates of the
range within which msb and mse lie can be narrowed by considering the possi-
bilities of monopolistic discrimination. Discrimination is made possible by dif-
ferences in the relative efficiency of units of factors in different uses. Production
may be socially desirable even if monopolistic discrimination is unable to cover
costs. Direct estimates may be made of msc and msb by considering the area under
sections of the demand curves. The same analysis is applicable to all large de-
cision whether to produce or not. The necessity of making unreliable estimates
is in the nature of the problem and not in the method of solving it. The uneasiness
of accepting a permanent loss is often due to identifying irrelevant aspects of per-
fect competition with the optimum use of resources.

Chapter 17. FIXED FACTORS (EQUILIBRIUM OF THE

FIRM, LONG AND SHORT PERIODS)

There may be too little of an indivisible factor. This will result in increasing cost,
and, in perfect competition, either the firm will be making a profit or it will pay
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the firm to contract output. Perfect competition thus appears to be secure, but this
is true only over a limited range. As the firm grows larger the significance of
the indivisibility diminishes. Factors and costs that are fixed in the short period
are variable in the long period. The average cost plays no part in determining
the output of a firm that tries to maximize its profits. But in the long run the ad-
justment of the number of firms tends to make the price equal to the minimum
average cost. This is because in the long run there are no fixed factors and the

" optimum proportion between the factors can be reached. Consequently the sta-
bility of competition which results from fixed factors disappears too in the long
run. Legal maxima to the size of firms could maintain perfect competition, but
would interfere with efficiency. Counterspeculation is therefore preferable, as
where there is no indivisibility. Diminishing returns to entrepreneurship, which
is unaugmentable, can stabilize perfect competition, but recent developments in
business organization have made this less important.

Chapter 18. LONG AND SHORT PERIOD. RENT AND
NEGATIVE RENT 212

Periods are long or short relative to the time it takes to make an adjustment, and
the distinction between fixed and variable factors is correspondingly relative.
Short period mc need not be less than long period me. The appropriate mc to use
in connection with the Rule is that which refers to the date of the output con-
sidered. A minimum adjustment period may be convenient. The average cost is
adjusted to the marginal cost by the derived price of the fixed factors. Rent (and
quasi-rent in the short period) may be defined as unnecessary payment or surplus.
This may be large or small. What payment is “‘necessary’” depends on the
demarcated area which constitutes the point of view taken. From the point of
view of one firm there is no surplus. The wider the point of view the greater is
the part of the payment that appears as surplus. A redistribution of surplus does
not affect the optimum use of resources. The rent of land is a limiting case. From
the point of view of society some surplus is to be found in nearly all payments.
Increasing cost to an industry {which may be arbitrarily defined as a collection of
firms) results in rent from the point of view of the industry if it is due to the
movement of relatively less productive factors from other industries, but not if
it is due to a higher price of the diminished alternative product. The excess of
mc over ac is absorbed in rent. An excess of ac over me, as when an indivisible
factor is in excess, would call for a negative rent. This is what makes perfect com~
petition impossible in such cases. The same analysis is applicable to temporal
points of view. The short period corresponds more to a wide than to a narrow
point of view and would be better called the “shortsighted’” point of view.

{ Chapter 19. SURPLUS AND TAXATION 228

Surplus also applies to the purchaser, and in this case it depends on the demarca-
tion of the area from which he buys. All taxation falls on surplus. A tax greater
than the surplus from the transaction on which it is based will prevent the trans-
action and destroy the surplus, bringing about a social loss. The land taxers are
fundamentally right in stressing the “‘surplus” nature of land rent. But in assum-
ing that the government needs the revenue they are reduced to the weak negative
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argument that the land tax would do a minimum of harm. Land is not the most
important source of surplus. Where taxation is necessary the personal income tax
seems the least harmful. The marginal income tax should not be greater than one
hundred per cent. Income tax does not fall entirely on surplus in connection with
saving ( “‘the double taxation of saving”), leisure, and risky investments.

Chapter 20. PRODUCTION AND TIME

Technical marginal transformability refers to transformability over time as well
as to any other form of transformation. The Rule calls for the equalization of the
present and future values of goods, making allowance for the cost of transforma-
tion over time by storage or otherwise. More important than storage is the in-
direct transformation of present goods into future goods by shifting resources
from producing present goods to producing future goods. Improvement of equip-
‘ment permits future output to be increased by more than the present sacrifice.
Future goods must therefore be cheaper than present goods. Even in a stationary
society the opportunity of improving equipment must make future goods cheaper
than present goods. To keep the same relative values, all goods must fall in
value at the same rate over time. The opportunity of transforming present into
future goods is equalized for all goods by the possibility of indérect transformation
through the good that gives the greatest yield of futur® over present product.
Factor prices would also have to be lower in the future than in the present. The
inconveniences of falling prices can be avoided by a positive rate of interest on
money. The rate of interest raises the marginal value yield from postponing out-
put or anticipating input. Making use of the general relationships which must
hold between the marginal physical yield {from postponing output or anticipating
input), the rate of change of prices, and the rate of interest, an interest policy
can adjust the movement of the price level so as to minimize the price changes,
resistance to which would interfere with the optimum use of resources. With
relative prices variable the same principles hold as in a stationary society, but
instead of all prices it is only some arbitrarily chosen index number that can be
stabilized. Different goods depreciating at different rates offer alternative meas-
urements of the same general marginal yield from the postponement of output.
Technical progress tends to make product prices fall relatively to factor prices so
that it is impossible to stabilize both. A positive rate of net investment, by in-
creasing the quantity of equipment, also increases the marginal product of factors
other than capital goods and tends to make their prices rise relative to the prices
of the products.

Chapter 21. INTEREST, INVESTMENT, AND
EMPLOYMENT 1

Price policy, which comes before interest policy, should be framed so as to con-
flict least with price rigidities. Prices might be expected to be less rigid in a
collectivist economy. The rate of interest is related not to the price level but to
the rate of change in the price level. The marginal yield from the postponement of
output depends on the degree to which output is being postponed. The marginal
efficiency of investment is a function of the rate of investment. In applying the
Rule, pf and vmp must be discounted to the same point of time. The determination
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of the rate of investment is unavoidably political. Private saving could be used as
an index in making the political decision about the rate of investment. The gov-
ernment must arrange for changes in consumption to offset changes in invest-
ment, and it must offset accidental changes in investment or consumption so as
to prevent inflation or unemployment, The payment of a social dividend, which
enables this to be done, must be independent of the amount of work done by the
recipient. The social dividend might be negative, that is, a faz. The adjustment
can be made automatic but there are many complications. The rate of interest also
affects the amount of money people want to hold.

~" Chapter 22. INTEREST, INVESTMENT, AND
EMPLOYMENT II 271

Full employment may be achieved automatically in a capitalist economy. The
level of employment depends on the money demand for goods and services. Net
income is equal to net expenditure because each dollar of expenditure creates a
dollar of income. Investment, defined as expenditure other than on consumption,
together with expenditure on consumption constitutes total expenditure and so
total income. If there were no investment, income would be stabilized at a very
low level. For every level of investment there is a corresponding level of income
which is reached when the investment just fills the gap between income and
equilibrium consumption. The propensity to consume is determined primarily by
the distribution of income. Employment is determined by investment, which is
determined by the rate of interest, which is determined by liquidity preference
and the supply of money. Surplus cash is likely to be loaned out and thus to lower
the rate of interest. There are eight stages in the mechanism whereby unemploy-
ment is automatically eliminated and inflation automatically checked.

' Chapter 23. UNEMPLOYMENT AND THE TRADE CYCLE 285

At each step in the automatic elimination of unemployment and inflation the
machinery is likely to stall. Wages may refuse to fall. If wages do fall this will
not immediately eliminate unemployment. The prices of other factors may not
follow wages. Product prices may be held up by monopolists. The need for cash
may not fall because falling wages and prices can offset the effects of lower wages
and prices. The amount of money in existence may decrease more than the need
for it decreases. The fall in the rate of interest may be negligible because of
elasticity of liquidity preference. There may even be a lower limit to the rate of
interest Investment may be unresponsive to the rate of interest. The effect of
falling income on investment may start a spiral of deflation which would be
accentuated by a cumulative increase in liquidity preference. All these consider-
ations apply in reverse for an inflation. With several rigid prices relative unem-
ployment depends on relative prices. The fundamental cause of the business cycle
is the inadequacy of demand because of the very unequal distribution of income.
The study of business cycles is the study of what happens to employment when
nothing is done to keep demand where it should be. It is natural for government
activity to aggravate the business cycle. But in very severe depressions the
government is usually forced to relieve the situation.
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" Chapter 24. INTEREST, INVESTMENT, AND
EMPLOYMENT III (FUNCTIONAL FINANCE)

There are effective instruments in the hands of the government for maintaining
full employment and preventing inflation, but their use is hindered by strong prej-
udices. The instruments are not available until it is recognized that the size of
the national debt is relatively unimportant, that the interest on the debt is not a
burden on the nation, and that the nation cannot be made ‘“bankrupt’ by in-
ternally held debt. Every debt has a corresponding credit. Only external debt is
like individual debt and impoverishes the nation. The purpose of taxation is
never to raise money but to leave less in the hands of the taxpayer. The purpose
of borrowing is not to raise money but to make the public hold more bonds and
less money. The purpose of war bonds is only to make the public spend less.
Borrowing and taxing can also be applied in reverse. The effects of taxing and of
borrowing overlap. Taxing and spending, borrowing and lending, and buying
and selling constitute the six fiscal instruments of the government. Printing
money and destroying or hoarding money are subsidiary to these in the task of
adjusting investment and consumption to give full employment. Spending may
have to take the form of public works. The government should try to equalize
the msb of public and private spending, counting also the indirect msb from in-
creased employment. All items of public and private spending and taxing should
be so adjusted that the msb’s from the spending and the msc’s of the taxes are all
equal. Though there is no room for the principle of balancing the budget, there is
a long run tendency for the budget to balance itself. It is possible to maintain full
employment while balancing the budget if demand is maintained by redistributing
income. Businessmen’s prejudices against functional finance are best met by a
determined maintenance of adequate demand. There are also some devices for
making functional finance look more like traditional finance. The objection that
functional finance interferes with free choice between saving and spending is
extraordinarily empty.

Chapter 25. CAPITAL , INVESTMENT, AND INTEREST

Investments are not usually consumed after one year. All replacements are really
devoted to future output. Equipment can be considered as “‘imprisoned” factor
services. The relation between the quantity of capital and the flow of services
corresponds to the average ¢ime the services are “imprisoned.” The postpone-
ment of consumption for a year may be regarded as a temporary lengthening of
the average period production. Alternatively all investments can be treated as if
they were permanent. A better “atom” is the postponement of one dollar for one
year. In a stationary economy the marginal productivity of capital is equal to the
marginal efficiency of investment. Only individuals {of small parts of the econ-
omy) are free by borrowing to adjust the quantity of their real capital to make
its marginal productivity equal to the rate of interest. Society can adjust its
capital only by investing or disinvesting, and this takes time. The marginal
productivity of capital is the marginal efficiency of investment when the rate of
net investment is zero. This can be illustrated on a three-dimensional diagram,
and the effects of unemployment can be brought in. The capital concept is es-
sentially static. Practical problems are never concerned with capital but only with
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investment. The rate of interest differs with risk, liquidity, and the period con-
sidered. Competition equalizes the sum of the money and liquidity yields from
holding different assets. This permits the theory of the rate of interest to be
generalized to explain all kinds of differential interest rates. The creation of
liquidity should be reserved to the monetary authority, for it permits other
creators of liquidity to use the proceeds to subsidize less productive investments
and thus to depart from the optimum use of resources.

Chapter 26. FOREIGN TRADE I

The same Rule applies to foreign as to domestic trade. Because of the tendency
for an equilibrium to be reached between the supply and demand for foreign
currency, the foreign currency can be used to represent msc and msb. The Rule
unites the whole world in one system for the best use of resources. One factor
or product may move in substitution for the movement of others. This reduces
interregional price differences to the cost of the cheapest substitute movement.
A higher mei (marginal efficiency of investment) in one country than another
must be accompanied by a correspondingly higher rate of interest or a (relatively)
falling price level or a correspondingly depreciating currency (or a combination
of these). The concentration of investment so as to equalize mei leads to inter-
national indebtedness. The Rule provides an objective principle for the collabo-
ration of different nations as of the individuals within the state. Specific inter-
national trade problems arise only from artificial barriers to the movement of
goods, of money capital, and of people.

Chapter 27. FOREIGN TRADE II

There are rational as well as irrational temptations for a nation to discriminate
between domestic and foreign goods, capital, and people. An appropriate re-
striction of imports and ezports ( below what would be indicated by the Rule) can
benefit a country ( while imposing a loss on the foreigner greater than this gain).
This invites retaliation which would make everybody lose. Earlier inhabitants,
as a whole, cannot lose by the immigration of workers who are paid no more
than their marginal product. Foreign lending might well be limited for the sake
of preventing ill feeling unless some scheme is adopted for equalizing the wealth
of nations.

Chapter 28. FOREIGN TRADE III (IN A CAPITALIST
ECONOMY) :

Particular interests are able to harm the economy as a whole by insistence on
protective devices in lieu of harmless but unpopular compensation. Even “taxing
the foreigner” is not carried out scientifically. The conveniences of the gold
standard are insufficient to make up for the hindrances it imposes on a policy for
full employment. Fear of losing gold is met least objectionably by raising interest
rates. This may lead to the maintenance of the gold standard only at the cost of
severe unemployment, which gives rise to pressure for imports duties. Export
subsidies violate the spirit of the gold standard. Capital movements can cause
the same difficulties. The prerequisite for a single currency (or gold standard)
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area is effective freedom of movement of goods, people, and capital. Stable ex-
change rates are a result of this—a symptom that cannot safely be established
by decree. Where demands are inelastic the automatic mechanism for adjusting
the international balance works the wrong way. The critical point is where the
sum of the elasticity of demand for exports plus the elasticity of demand for im-
ports is equal to unity. The tendency to assume that elasticities are high shows
undue optimism.

Chapter 29. (FOREIGN TRADE IV (IN THE CONTROLLED
ECONOMY)

There is no need to give up the benefits from foreign trade for the sake of in-
sulation from disturbances. It is better to be overgenerous in compensating
particular sacrifices in the general interest than to forego the general benefit.
There is a simple formula for the optimum tax on imports and exports, in per-
fect and imperfect competition, if it is desired to exploit the foreigner. Similarly
monopolies can be taxed and bribed into buying and selling the quantities that
best serve the interest of the country or of the world economy. Foreign exchange
values should be subservient to the maintenance of full employment. Wage and
cost reduction are just as competitive with other countries for employment as the
reduction of exchange values. But unlike the case of tariffs there remains a net
benefit all round instead of a net loss if all countries expand domestic demand
without worrying whether this might make their exchange rates fall. Stable ex-
changes will then be the result, and the establishment of fired exchange rates
will be a reasonable if not very important issue.
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Abbreviations

ac average cost . mf marginal quantity of factor
af average quantity of facto! mp marginal product

afc average fixed cost mpc marginal private cost

ap average product mpr marginal private revenue
apc average private cost mr marginal revenue

apr average private revenue msb marginal social benefit

ar average revenue msc marginal social cost

avc average variable cost P composite product

¢; elasticity of demand p  price (of the product)

e, elasticity of supply pf price of the factor

F  composite factor vap value of the average product
M marginal substitutibility vmf value of the marginal quantity
mc marginal cost of factor

mei marginal efficiency of ymp value of the marginal product

investment ¢ elasticity of substitution



CHAPTER 1. INTRODUCTION
THE CONTROLLED ECONOMY

The fundamental aim of socialism is not the abolition of private prop-
erty but the extension of democracy.

In calling this book “The Economics of Control” there is, of
course, implied a contrast with the economics of laissez faire, but
control does not necessarily mean collectivism. It suggests -the
deliberate application of whatever policy will best serve the social
interest, without prejudging the issue between collective owner-
ship and administration or some form of private enterprise. The
laissex faire with which control is contrasted is not the emancipation
from the dogmas of mercantilism and the interests of private
monopolies. That emancipation can itself be considered as an
application of control in the social interest. Certainly Adam Smith
saw it as such. The economics of control is contrasted rather with
the attitude which would have the government leave things alone
just because it is the government and as such has no right to inter-
fere with business. This dogma of the right (sometimes inspired
by private interests) is based on an asocial attitude that fails (or
refuses) to see economic activity as a means of satisfying the needs
of the people but regards a business as a purely private way of
making a living or a fortune to which the discoverer or the con-
queror has an inalienable right—a right that is sometimes identi-
fied with democracy itself.

This is obscured by dogmas of the right and of the left.

Against the dogma of the right which says in effect that govern-
ment should never interfere with profit-making business there is
a dogma of the left which would establish 100 per cent collectivism
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and outlaw any private profit-seeking enterprise as immoral. Our
task is to steer a path between the two dogmas, counting neither
private enterprise nor state ownership as the only good—to
consider a State which uses its control to enable that method to
prevail in each particular case which best serves the public interest.

The benefits of both the capitalist economy and the collectivist economy
can be reaped in the controlled economy.

Our procedure will be to show how the various economic prob-
lems could be solved in a completely collectivist society that was
organized in the social interest. This will be followed by a study
of how the same problems might be solved or remain unsolved
in a purely capitalist society in which economic activity is run only
by private enterprise for profit. This society is called capitalist
and not individualist because the collectivist society with which
it is being contrasted is completely individualist in taking the
satisfaction of the needs and wishes of the individual citizens as
the ultimate criteria of its effectiveness. Then will come a discus-
sion of what can be learned from both of these contrasting “pure’’
forms of economy, and how these lessons can be utilized in an “im-
pure” or “mixed”” economy in which both dogmas are absent and
where the best devices of both ““pure” forms can be utilized. We
shall call this the controlled economy, to contrast it with the actual
world and the United States in particular, which we shall call the
uncontrolled economy because its strong anticollectivist bias causes
it to be left to chance whether or not the social interest is best
served by the existing economic institutions. To speak thus of the
actual world and of the United States in particular as uncontrolled
may occasion two kinds of misunderstanding and surprise which
it is best to correct in anticipation.

Control must be distinguished from regulation.

First, it is not meant to deny that the actual economy is in fact
regulated in many ways in the social interest. We have regulation
of public utilities, pure food laws, income taxes, and social
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security, and in hundreds of ways the various governments, local
and national, limit and control and themselves undertake economic
activities in the general interest. Yet we may refer to the actual
economy as ‘“‘uncontrolled”” because all these activities are partial
and haphazard and are not organized as they would be if it were
a recognized responsibility of the government to control the
resources of society to see that they are utilized in the best pos-
sible manner. Instead the responsibility is left in some unclarified
way to the managers of private enterprise whose quite proper
concern for the profit of the investors in the enterprise is forgotten
when they are spoken of collectively and mystically referred to as
*business” or “industry.”

The three principal problems to be faced in a controlled economy are
employment, monopoly, and the distribution of income.

There are three primary tasks that a controlled economy would
carry out before anything else. It would make use of all the avail-
able resources and in particular of all men who seek work. It
would, in the United States, at once abolish all dire poverty and
then take other steps to diminish the tremendous inequality of
income and wealth. It would put an end to monopoly throughout
the economy and the accompanying exploitation and economic
waste. However numerous the ways in which relatively minor
interventions are made by the state, even if they all really work
in the general interest, unless these primary tasks are accom-
plished the economy is ““uncontrolled.”

Second, the term does not refer to the number or complexity
of the regulations that harass businessmen. The controlled
economy would certainly be much simpler and have much fewer
regulations than those to which businessmen and managers have
to submit at present in the United States, to say nothing of Ger-
many or Russia. Complexity of regulation is a result of a piece-
meal legislation with some relatively small problem in mind each
time. In the controlled economy regulation of economic activity
is indeed more thorough than in an uncontrolled economy. But in
the interests of efficiency a minimum of complezity in regulation is
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one of the principles of control, and with the establishment of the
principles of control in general it is possible to streamline the
regulations. The uncontrolled economy may be likened to an
automobile without a driver! but in which many passengers keep
reaching over to the steering wheel to give it a twist while
complicated regulations prescribe the order and degree to which
they may turn the wheel so as to prevent them from fighting each
other about it. The controlled economy has a driver, so these
regulations are unnecessary.

Liberalism and socialism can be reconciled in welfare economics.

Pragmatic as contrasted with dogmatic collectivism is very
close to the point of view of the liberal capitalist who is in favor of
state activity wherever the liberal capitalist ideal of perfect
competition cannot be made to work. So close indeed is the
rapprochement between the two that the differences are to be sought
outside of the institutional order that is advocated by both the
pragmatic collectivist and the liberal capitalist. The former sug-
gests that collective organization be applied except where com-
petitive enterprise works better in the social interest. The latter
favors the restoration of free competition wherever possible and
would permit collective organization when for technical reasons
this should prove impossible. Both come to the same thing.

Because the controlled economy here studied disregards the
dogmas both of pure capitalism and of pure collectivism, it is likely
to earn the enmity of the devotees of both dogmas. The pure
capitalist will call it socialism and the pure collectivist will call
it capitalism. The controlled economy is not a very good name,
but we have no good single name for the rationally organized
democratic society which strives to be free from both dogmas.

The term “‘mixed economy” is sometimes used to designate
something like our controlled economy which has elements of
collectivism as well as elements of private enterprise for profit.
This is a very bad name because it suggests the absence of any

1See A. P. Lerner, “The Economic Steering Wheel,” The University Revicw, June
1941.
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single controlling principle but a confusion of different and per-
haps contradictory principles. The fundamental point of the con-
trolled economy is that it denies both collectivism and private
enterprise as principles for the organization of society, but recog-
nizes both of them as perfectly legitimate means. Its fundamental
principle of organization is that in any particular instance the
means that serves society best should be the one that prevails.
Perhaps a better name would be the service economy, since it is the
question of which method serves best that determines which is to
be used. .

Socialists can claim with some historical justification that their
ideal of a socialist society originally had no dogmas about col-
lectivism but was a controlled economy in our sense in which the
public interest was the criterion for judging whether any industry
should be collectivized or whether it should be left in the hands
of private enterprise. But the word “socialism” has so frequently
been stolen by others who used it for different purposes that it is
probably best to abandon its claim to freedom from the dogmas.

The rapprochement between socialism and capitalism also brings
the theory of the economy closer to orthodox economic theory.
Free enterprise and how it works must be considered not only
when contrasting the capitalist with the collectivist society, but
also as one of the main instruments to be utilized in our consciously
controlled economy. Most economic treatises start with a theor§:
of the objective prices and quantities determined in the equilibrium
of the markets, and sometimes add to this a consideration of the
welfare aspects. Here we shall primarily be concerned with how
our economy could be controlled in the interest of the welfare of
the population, and only incidentally shall we see how or to what
extent, if at all, these considerations of welfare are in fact satisfied
in the existing society.

The two streams of thought, one deriving from liberal cap-
italism and the other from liberal socialism, run together and be-
come indistinguishable as far as concerns the concrete natures of
the economic institutions recommended. Yet a difference can be
discerned between the two streams, just as the water from a
mountain stream is said to be distinguishable a long time after it
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has joined that of the river of the plain. There are not only verbal
differences that serve as clues to their origin. There are likely to
be differences in estimation of the political possibilities. The school
deriving from liberal capitalism will stress the restoration of
competition. The other school will stress the state control or
operation of the inevitable monopolies. What can and should be
done first by the state in any concrete situation will of course
depend on the political situation and on what resistance can be
offered by interests that might be adversely affected by action in
the general interest. The ex-capitalist school will usually be in
favor of a policy of appeasement, and the ex-collectivist school
will be in favor of drastic action that would destroy the roots of
the opposing private interests. In this study we shall not go into
the merits of this political issue. We shall assume a government
that wishes to run society in the general social interest and is
strong enough to override the opposition afforded by any sec-
tional interest. In this way we shall be able to concentrate on what
would be the best thing that the government can do in the social
interest—what institutions would most effectively induce the
individual members of society, while seeking to accomplish their
own ends, to act in the way which is most beneficial for society
as a whole. Any particular politician or statesman may have to
compromise. Here we shall merely attempt to show what is
socially desirable. Except when they radically affect the working
of the system, we must leave to the politicians the political prob-
lems of compromise:



CHAPTER 2. THE OPTIMUM DISTRIBUTION
OF GOODS

The quantitative problem in distribution is how much shall go to
each individual. b

The many problems with which the controlled economy is con-
fronted are closely interrelated so that they really form one single
highly complex economic problem. It is therefore inevitable that
when these problems are separated for study they will appear very
artificial. Such a separation is nevertheless unavoidable for pur-
poses of exposition, and the artificiality will persist until the dif-
ferent problems are integrated as the study is completed. ,

The first problem to be separated out for study is the best way
of distributing the available goods among the individuals or
families that constitute the consumers of our society. Of course
the amount of goods available will itself depend on the way the
goods are distributed, if only because of the effects on the incen-
tives to produce. But we do not wish t5 consider these matters
until later. We shall therefore assume for the time being that these
goods have already been produced.

This problem we must again artificially subdivide into two
parts. One part is concerned with the quantitative distribution of
goods among the consumers—the question of kow much in general
is to go to each consumer—and we shall leave it until the next
chapter. The other part abstracts from how much in general goes
to each consumer but concentrates on qualitative distribution—
what kinds of goods shall make up the portion of each consumer.
We shall see that the problems of the quantitative and qualitative
distribution of goods are so closely tied together that it is impos-
sible to solve one completely without solving the other—but it
will simplify our analysis if we separate them in this way.

7
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The qualitative problem is how the different kinds of goods shall be
allocated among the different individuals.

The second part of the distribution problem is, however, not
purely qualitative. It involves not merely what 4inds of goods shall
make up the portion going to any consumer, but also in what pro-
portion (or quantities) these goods shall be provided. Consequently
it is better to rename the first part of the problem which deals with
how much in general shall go to each consumer (the subject of the
next chapter) as the problem of the division of income, leaving that
term to be more carefully defined later, and to call the second part
the problem of the allocation of goods. This we shall deal with in
the present chapter.

The first principle that must govern the allocation of goods is
to let each consumer have that which is relatively more useful to
him than to other consumers.

The stress here is on the word “relatively.” By this is meant
the usefulness to an individual of the particular good relative to
the usefulness of other goods to the same individual; not whether the
absolute usefulness of a good is greater to one individual than to
another individual. There is no way of telling objectively whether
a particular unit of a particular good is absolutely more useful to one
consumer than to another. Each may claim that he is the one who
needs it most or who can get most satisfaction out of it, and there
is no objective way of judging between them. Furthermore, the
simple question of whether to give a good to Peter or to Paul is
a question of whether Peter shall have more in general or whether
Paul shall have more, so it belongs to the division of income which
we are leaving to the next chapter.

Certain assumptions have to be made about human satisfactions or
welfare, including the principle of diminishing marginal substitutability
between goods.

However, if we can compare the relative usefulness or relative
valuation of different goods to different consumers we shall have
a criterion for the optimum allocation of goods. If two (or more)
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goods have different relative usefulness to two (or more) consum- -
ers, it is possible to improve the situation by a reallocation of
goods between consumers without hurting anyone. In this way
we may keep away from the problem of division of income.

If Victor and Mark both have moderate supplies of both meat
and fruit, but Victor is a vegetarian while Mark eats meat in large
quantities, then the relative usefulness of fruit as compared with
meat is greater for Victor the vegetarian than for Mark the meat
eater. If then Victor were to get less meat but more fruit while
Mark were given more meat and less fruit, both could benefit as
a result of the improvement in the allocation of goods. It is impor-
tant to notice that only the relative usefulness of meat and fruit
was compared as between Victor and Mark. It may be that Mark
enjoys both meat and fruit more than Victor does, or it may.be
the other way around. No comparison was made between the
absolute usefulness of either meat or fruit for Victor and for Mark.
But before we can apply this objective criterion of the best distri-
bution of goods we must make several assumptlons

First, we must assume that consumers do enjoy satisfactions
from having things like food and clothing and entertainments and
all the other things that we observe people trying to obtain for
themselves, and that they suffer pain when they are deprived of
those things. This seems so obvious that it is possible not to
realize that it is an assumption which we all make about other
people by analogy with our own feelings of pain and satisfaction.
It is not possible to observe other people actually enjoying or
suffering anything. But we can see the expressions on their faces
or hear the noises that they make in speech or ejaculation and can
infer their pain or pleasure which we assume to be in some way
similar to our own.

Second, we must assume that in general consumers try to obtain
that which gives them more satisfaction rather than that which
affords them less satisfaction whenever they are permitted to
choose between alternatives. We do not believe this to be uni-
versally true and for that reason we do not allow children and sick
people to choose things that we think would be harmful to them,
but have parents or guardians to choose for them. In such cases
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it is these guardians who can be regarded as the consumers with
whom we are concerned.

Our third assumption is that there is in general a diminishing
effectiveness in the substitution of one good for another. This we
may call the principle of diminishing marginal substitutability.

The relative usefulness that is significant for our purpose is not
that of the total supplies of various commodities to any consumer
but the relative usefulness of small increases (or decreases) of
various goods. This is because we are concerned with reaching
the best allocation of goods between different consumers by
shifting goods—just as between Victor and Mark—from points
where they are relatively less useful to others where they are
relatively more useful, such adjustments being made by small
increments until the best or optimum allocation of goods is reached.

The relative usefulness of small increments (or decrements) of
various goods to a consumer is called the marginal substitutability
o1 vne good for another. It is measured by the number of units of
the other good for which one unit of the good increased can be
substituted without making the consumer either better off or
worse off. The more useful an increment of any good is to an
individual the greater is the quantity of other goods for which it
can be substituted without making the individual worse off (or
better off), and the greater is its marginal substitutability. Putting
the same thing the other way round, we can say that the greater
the marginal substitutability of a good the more difficult it is to
replace it—the greater is the amount of other goods that must be
substituted for a sacrifice of a unit of this good if the individual
is not to be made worse off by the substitution. Marginal substi-
tutability is a very long as well as a very ugly name, and we shall
have to use it many times. We shall therefore call it M for short
and speak of the principle of diminishing M.

If we suppose that our Victor is not a very strict vegetarian so
that he does have some use for his supply of meat we may imagine
that he is just willing to give up 4 pounds of his supply of meat if
he could get in their place another basket of fruit. (Of course he
would be even more willing to get a basket of fruit at the sacrifice
of less than 4 pounds of meat, but he is znot willing to give up more



THE OPTIMUM DISTRIBUTION OF GOODS 11

than 4 pounds for another basket of fruit.) The M of fruit (for
meat) is 4 because 1 basket of fruit can be substituted for 4 pounds
of meat. The M of meat (for fruit) is the inverse of this, namely
1, since a pound of meat is substitutable for only % of a basketful
of fruit if it takes 4 pounds of meat to substitute for 1 whole
basket of fruit.

Mark, on the other hand, being relatively more fond of meat,
is willing to give up a basket of fruit for only 1 additional pound
of meat. Clearly a reallocation of meat and fruit as between Victor
and Mark could benefit both. Victor can give up 4 pounds of
meat for an additional basket of fruit without being any worse off.
This additional basket of fruit could be obtained from Mark who
could provide it for only 1 of the 4 pounds of meat that Victor
would give up and still be no worse off than in the beginning:
This will leave 3 pounds of meat as a pure surplus that could be
divided between Victor and Mark and thus make both of them
better off than before.

(The surplus can just as well be expressed in terms of the other
commodity, fruit. Mark is willing to give up about 4 baskets of
fruit for another 4 pounds of meat. Victor would give up 4 pounds
of meat for only 1 additional basket of fruit. There is available a
pure surplus of about 8 baskets of fruit to be d1v1ded somehow
between the two.)

In this example, the M of pounds of meat for baskets of fruit
was § for Victor and 1 for Mark. The M of baskets of fruit for
pounds of meat would, of course, be the inverse of these figures,
4 for Victor and 1 for Mark.

The optimum allocation of goods involves the equahzauon of mar-
ginal substitutability (M).

As long as there is a divergence between the M’s of the two
goods as between Victor and Mark, it is possible to improve on
the allocation of goods, making both men better off. If the diver-
gence between the M's is less than 300 per cent (which it is in our
example where the ratio is 4 : 1) the benefit from reallocation
will not be as great, but as long as there is some divergence
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between the M’s there is some gain to be had from an appropriate
reallocation of the goods, moving each good from where its M is
less to where it is greater—meat from Victor to Mark and fruit
from Mark to Victor.

This beneficial reallocation may go on until Victor runs out of
meat or Mark runs out of fruit. As soon as this happens the reallo-
cation of goods must come to an end. It is no longer possible to
recompense each party for what he gives up. It might still be
desirable to continue transferring goods from one consumer to
another, but that is now necessarily a matter of giving more to
one consumer and less to another and belongs to the problem of
the division of income between different consumers which we are
leaving to the next chapter.

Another thing that can put an end to the possibility of further
beneficial reallocation of goods is the equalization of the M’s as
between the different consumers in accordance with the principle
of diminishing M. As Victor gives up a great deal of his meat and
gets more fruit, he is likely to become less willing to give up yet
more of his diminished supply of meat for additional baskets of
the fruit with which he is now plentifully supplied. He will no
longer be willing to give up 4 pounds of meat for another basket
of fruit. He may now be willing to give up only 8 pounds of meat
for another basket of fruit. If the reallocation still goes on, Victor
will after a while be willing to give up only 2 pounds of meat for
another basket of fruit. As he gets more fruit and is left with less
meat the M of fruit for meat (the number of pounds of meat for
which a basket of fruit is acceptable as a substitute) falls from 4
to 8 to 2. The M of meat for fruit (the amount of fruit, measured
in basketfuls, for which 1 pound of meat is acceptable as a substi-
tute) increases from % to § to 3.

At the same time, Mark is getting more meat and giving up
fruit so that he becomes less willing to give up still more fruit for
yet more meat. He is no longer willing to give up a basket of fruit
for only 1 more pound of meat but is still willing to do so for 13
pounds of meat. If reallocation still goes on and his supply of meat
continues to grow while his supply of fruit dwindles further, he
will be still less willing to give up fruit for meat and will hold



THE OPTIMUM DISTRIBUTION OF GOODS 13

out for 2 more pounds of meat before he gives up another basket
of fruit. As Mark gets more meat and is left with less fruit the
M of fruit for meat rises from 1 to 1} to 2, and the M of meat for
fruit falls from 1 to 3 to 3.

At this point the M’s (2 for fruit or % for meat) are the same for
Victor as for Mark. No further benefit from reallocation of the
goods is now possible. Victor is just willing to give up 2 pounds
of meat for another basket of fruit, and Mark is just willing to
give up a basket of fruit for another 2 pounds of meat, but neither
would gain anything from this reallocation—there is no longer
any surplus available. Furthermore, if the reallocation of meat
from Victor to Mark and of fruit from Mark to Victor were to go
on beyond this point, the M’s would continue to change so that
they would become unequal but in the opposite direction. There
would then be a net Joss instead of a surplus from the reallocation
while a reallocation in the reverse direction, meat from Mark to
Victor and fruit from Victor to Mark, would now show a surplus.

The ideal allocation of fruit and meat between Victor and Mark
is thus reached when the M of each good is at least as high to the
one who has it as to the other. If both Victor and Mark have some
of each good, then neither’s M can be greater than the other’s, so
that they must be equal to each other. This is the exact formulation
of the common sense principle that goods should go where they
are most useful.?

1In our example we used the expression M or marginal substitutability for two
different things. At the outset Victor was willing to permit 1 basket of fruit to be
substituted for the 4 pounds of meat which he was willing to give up, and so the M
of fruit for meat was 4. We also said that the M of meat for fruit was 1, the inverse
of the M of fruit for meat. However, it is possible, and even likely, that, although he
is willing to give up 4 pounds of meat for another basket of fruit, he would not be
willing to give up a whole basket of fruit for another 4 pounds of meat. He might be
willing to give up only about # of a basket of fruit for this increase in the amount of
meat he has. (Or, which comes to the same thing, he could be induced to give up a
whole basket of fruit only if he could get more than 4 pounds of meat, say 5 pounds.)

Thus there are two different M’s (or marginal substitutabilities) between fruit and
meat. It is 4 (or § if we measure it the other way) in connection with a reallocation

that would give Victor more fruit but less meat. It is 5 (or }) in connection with the
reverse reallocation.

This is because Victor’s M of meat (in terms of fruit) diminishes as he gets more
meat (and less fruit), in accordance with the principle of diminishing M. The M or
marginal substitutability splits up into a marginal relative attackment to the meat he
kas as compared to additional fruit that could be substituted for it (which is equal to



14 THE ECONOMICS OF CONTROL

We may leave our rather lengthy study of Victor and Mark and
generalize the argument to apply to all the consumers of society and
all of the thousands of different kinds of goods that they consume:

The best allocation of the different kinds of goods among the dif-
ferent consumers is reached only if the marginal substitutability (M)
of every good A for every other good B is not less for every consumer
who has some of A than it is for any consumer who has some of B.

If it were less for any consumer it would be possible to improve
on the allocation by transferring some of 4 from him to the other
consumer and to transfer back some of B to him from the other
consumer. There would be a surplus which could improve the
position of both consumers just as in our initial case of Victor and
Mark where 4 was fruit and B was meat. This possibility of
improving on the initial allocation shows that it could not have
been an optimum allocation of goods.

From this it follows that every good which enters into the con-
sumption of more than one consumer must have the same M for
all those who consume it (since neither’s M may be smaller than
the other’s), though it may have a smaller M for those consumers
who do not have any of it (the M being measured in each case in
terms of another good which the consumers have in common).

This is automatically reached by free exchange, but is upset if there is
any monopolistic exploitation.

Now that we have our principle clarified and developed, how
can it be put to practical use? It would obviously not be seriously
proposed that government inspectors or psychologists examine

1) and a marginal relative eagerness for more meat which would be obtained by his giving
up some fruit (which is only 2). This difference between the marginal relative attach-
ment to what he has and the marginal relative eagerness for more of it is a result of our
large margin (4 pounds of meat). A large difference in the amount of meat and the
amount of fruit possessed changes the M, and this change shows itself in the difference
between the marginal relative attachment and the marginal relative eagerness. We
can take smaller units, single pounds or even ounces of meat and correspondingly
smaller amounts of fruit, and if we do so this difference can be made as small as we
wish. The marginal relative attachment to an ounce of meat will not be significantly
different from the marginal relative eagerness for an additional ounce because there
is no significant difference in Victor’s situation before and after the reallocation. It
is this possibility of taking our units as small as we like that gives us the right to
speak of one marginal substitutability or M between goods, irrespective of the direc-
tion in which reallocation is contemplated—whether meat is to be substituted for fruit
or fruit is to be substituted for meat,
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every consumer’s M between every pair of goods that is available
in the economy and transfer goods from consumers whose M’s are
less to consumers whose M’s are greater.

Fortunately the optimum allocation of goods can be reached
automatically without the intervention of any government inspec-
tors. Victor is willing to give as much as 4 pounds of meat for a
basket of fruit. Mark is willing to take as little as 1 pound of meat
for a basket of fruit. They would therefore both be willing to
trade at any rate of exchange between 4 and 1 pounds of meat for
a basket of fruit. Victor will get more fruit and Mark more meat,
and their M’s will thereby be moved toward each other. As long
as there is a divergence between their M’s there will be a cor-
responding range of rates of exchange at which both parties will
be willing to trade. Trade can therefore go on until the M’s have
been equalized by the automatic redistribution from the trading
(or until Victor runs out of meat or Mark runs out of fruit).

The rates at which two people in isolation will exchange are
arbitrary (anywhere between 4: 1 to 1: 1 as an initial rate of
exchange in our example) and will depend upon such things as the
relative greed and cunning of the traders and their relative suscep-
tibility to bluff. The surplus from the reallocation may be almost
entirely appropriated by one of the parties to the exchange. This
will make him better off compared to the other and will affect his
M and the future rates of exchange at which further trade will take
place when one of the parties does not wish to do any more trading
at the original rate of exchange. However, this is a matter of the
relative amounts of both goods left to the two individuals at the
end of the series of exchanges, and this again impinges closely on
the division of income between different individuals that we are
leaving to the next chapter. It will still be true, if they continue
to exchange as long as they can both benefit from exchange, that
trade will go on until the M’s are equal (or one runs out of the
good for which his M is less). The final position will always be
one of optimum allocation of goods even though different bargain~
ing advantages may have affected the relative well-being of the
different consumers and in this way the division of income.!

1 See Alfred Marshall, Principles of Economics, Macmillan & Co., London, 8th Ed.,
1920, Appendix F, “Nuts and Apples.”
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More closely concerning us now is the consideration that free
exchange need not always lead right up to the optimum allocation
of goods. If one of the parties is a superior bargainer and takes
into account the way in which the rate of exchange he offers affects
the amount that the other party will buy, he may fix his price or
rate of exchange at the level which gives him a maximum of gain
from trade as compared with any other price. The other party has
to accept the price as given and will trade up to the point where
his M is equal to the quoted price and then will not wish to trade
any further. The first party’s M will not be equal to the price
and therefore will not be equal to the other’s M, so that an opti-
mum allocation of goods has not been reached and both could
gain from further reallocation of goods by further trading at a
different rate of exchange. But the first party may not be willing
to do this for fear of losing the advantage that he reaps because
the other takes his price as given. If he traded some more at a
new rate of exchange (that would have to be more favorable to
the other if he is to be induced to agree to more trading), the other
might hold out for this better price on the next day. In order to
maintain his monopolistic control over price he foregoes the
immediate benefit from the additional trade. He may gain from
this sacrifice in the long run, but the other party will lose more
than he gains. In considering the effects on the relative well being
of the two consumers, we again find ourselves trespassing on the
subject of the division of income between individuals. This matter
is brought up here, not because it is in itself of great importance
in the sense of trade between the two isolated individuals, but
because it is the first time we have come in contact with the very
important general phenomenon of the harm done to the economy
as a whole by monopoly powers exercised in the interest of indi-
viduals. It is therefore worth while to make this principle clearer
by an arithmetical example.

Suppose Mark the meat eater is an'aggressive trader who is
able to intimidate Victor by his greater obstinacy. He may set the
price at 8 pounds of meat for 1 basket of fruit even though he
would not lose in satisfaction if he received only 1 pound of meat
for the basket of fruit. Victor accepts the price and trades meat for
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fruit until his M has fallen from 4 to 8. It will not be worth his
while to trade beyond that point because an additional basket of
fruit would not be sufficient to compensate him for the 3 pounds
of meat he would have to give up for it at the price fixed by Mark.

Mark’s M has meanwhile been rising and the divergence be-
tween his and Victor’s M of fruit for meat has been narrowed by
both movements. However, the price was fixed nearer to Victor’s
M of 4 than to Mark’s M of 1 so that this will not have moved
all the way from 1 to 3 when Victor stops trading. Mark’s M has
risen to, say, 2 at this point; that is, he would be neither better
nor worse off if he sacrificed another basket of fruit for 2 pounds
of meat. At any price between 2 and 3 both Victor and Mark could
gain by trading. But Mark refuses to lower his price below 3
because he knows that by so doing he will destroy his reputation
for firmness or obstinacy so that next time Victor would not be
willing to trade as much (or even at all) at the price set by Mark,
but will hold out for better terms. As a result, trade stops at this
point with Victor’s and Mark’s M’s divergent from each other,
and the optimum allocation of goods is not reached. This waste
is a result of Mark’s monopolistic or exploitative policy.

The inconveniences of barter exchange can be avoided by the use of
money.

If we leave the unrealistic case of two isolated consumers and
consider a society with many consumers, no one of whom has any
appreciable influence on the rate of exchange so that every con-
sumer takes the price for granted, both of these complications
disappear. There is no indeterminacy of the division of income,
no monopolistic exploitation, and no divergence from the opti-
mum allocation of goods. At each rate of exchange between any
two goods each consumer is prepared to trade up to the point
where the M of the good he acquires falls (and that of the good he
gives up rises) to the market rate of exchange. The sum of these
supplies from all the consumers constitutes the total supply on
the market, and the sum of all the individual demands constitutes
the total demand on the market. The lower the price at which any
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good can be obtained, the greater would normally be the quantity
of it each consumer would demand and the greater would also be
the total quantity of the good demanded by all the consumers
together. If the total demand for any good at any particular rate
of exchange were greater than the total supply, this would make
the price go up and reduce the demand until it was equal to the
supply.! Each consumer would exchange up to the point which
equated his M to the price, and since the price is the same for
everybody the M will be the same for everybody (except those
who get rid of any they may have had and still find their M less
than the price). In this way the optimum allocation of all the goods
is automatically reached through complete freedom of exchange
among individuals where nobody exercises any conscious influence
on price.

This means that it would be possible in the controlled economy
to achieve an optimum allocation of a given supply of goods by
simply distributing various amounts of various goods to the dif-
ferent consumers according to some principle of the division of
income (or goods in general) among them, and then permitting
consumers freely to barter or exchange the goods among them-
selves so that these come to rest when they are relatively most
highly valued.

This method of barter, though not as objectionable as having
to submit to an inspectorate for the transference of goods from
points where their M is less to those where their M is greater,
would still involve a great deal of trouble. Every consumer would
have to find other consumers who wished to trade goods he needed
for the goods he was originally provided with. The existence of
organized markets for every pair of goods might he'p, but this
would mean 499,500. different markets even if there were only
1000 different kinds of goods. (For each of the 1000 different kinds
of goods there would be 999 markets, one for each of the other
goods it must be exchanged for, making 999,000, but this would
count each market twice, once for each of the two goods traded,
so that the figure is only 499,500—still quite large.) And then

“The effect of price upon supply is rather more complicated and can be left till
later.
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. there would be the problem of transportation and there would
remain unsolved the problem of what to do about nontransferable
goods such as haircuts or permanent waves.

Fortunately there is a much better way of solving all these prob-
lems. This is to distribute among the various consumers, not
quantities of various kinds of goods according to whatever is the
principle of the division of income adopted, but sums of money dis-
tributed according to the same principle. With these sums of
money the consumers could bid for the various goods and services
available: At a higher money price less of any particular good
would be demanded and at a lower money price more would be de-
manded, and the money price could be adjusted so that the amount
demanded of each good was equal to the amount available. The
price of each good would be the same for every consumer, and
every consumer would direct his money to the purchase of those
goods which he preferred and which we assume to be those which
give him the greatest satisfaction. He will buy such quantities of
the various goods as will make the M to him of the goods that he
buys equal to their relative prices.

The prices of goods can be made to reflect their M.

For example, if meat is 80 cents a pound and fruit is 60 cents a
basket, every consumer who buys both meat and fruit will buy
them in such quantities (or proportions) as will make the M of
meat for fruit equal to 3 and the M of fruit for meat equal to 2.
If the M were not equal to the relative price (3§ = 4, 3 = 2),
the consumer could better his position by buying more of one of
the goods and less of the other. Suppose his M of fruit for meat
were not 2 but 8. This would mean that 1 more basket of fruit
could compensate him for the loss of 3 pounds of meat. If he bought
8 pounds of meat less he would save himself 3 X 30 cents or 90
cents. He could get another basket of fruit for 60 cents, leaving
him a surplus of 30 cents which he could spend in improving his
position by buying more meat or more fruit or more of anything
else that he liked. The consumer whose M was thus out of line
with the relative price would gain by buying less meat and more
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fruit until either he was not buying any meat at all or the M of
fruit for meat had fallen to 2.

With everybody who purchased some of any good having his
M (in terms of every other good he purchased) equal to the rela-
tive price, and with the relative price the same for everybody, the
M would be the same for all except those who did not buy any of
the good (and whose M would be less than the relative price). In
this way the optimum allocation of goods can be reached with the
greatest of ease. Each consumer gets his money income and
spends it at the stores on what is most pleasing to him at the cur-
rent prices. :

The principle of diminishing M is not really necessary for the
optimum allocation of goods to be reached in this way. In its com-
plete absence an optimum allocation of goods could still be
reached, but it is the diminishing M that adjusts the M’s of each
individual and makes them equal to the relative price. If all M’s
were constant or increasing (this would be the case if a consumer’s
M for any good increased as he got more of it in exchange for
another so that he became more eager than before to continue
exchanging), exchange under a barter scheme would go on until
each consumer had only one good, and under the money income
system of distribution he would spend all his money on one
quality of one particular good. The observable fact that consumers
do no such thing shows that the principle of diminishing M holds
at least among all the goods that the consumer actually consumes.
Any other goods or combinations of goods would appear to be
economically irrelevant so that it is permissible and it will be
found very convenient to assume that the principle of diminishing
M holds between every pair of goods for all possible combinations
of their quantities.

This solution to our problem of bringing about the optimum
allocation of goods might seem to many readers to demand an
apology. It seems so obviously what actually happens in the exist-
ing free market economy that all the rigamarole about marginal
substitutability and barter exchange would appear quite unneces-
sary. There are two reasons why all this argument is not unnec-
essary.
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The first reason is the horror that many socialists have of any-
thing that reminds them of the existing capitalist world. This
makes it necessary to show that the usefulness of money as a
means of bringing about a good distribution of goods is not
merely a bourgeois belief carried over uncritically from experience
under capitalism but can be shown to bring about desirable ends
by a consideration of fundamental principles. The first time I
heard of socialism and of The Russian Revolution of 1917 they
were described to me as attempts to do away with the use of
money. Many have been the irrelevant aspects of society that
people have tried to do away with in their attempts to build a
better world—machines, factories, large cities, railways, police
and armies, gold, banking, and money. This is what makes it
necessary to show money as an instrument of great power which
it would be at least as foolish to discard—if it were even possible—
as it would be to forego the benefits of the use of electricity because
it is most highly developed in the most capitalistic societies.

The second reason for the long arguments is that they will be
used again and again to obtain other results that do not appear
so obvious to everybody. It is much more important that the
concepts and arguments be well understood than that this particu-
lar conclusion be remembered.

In some circumstances the government inay interfere with the op-
timum allocation of goods.

This would be the end of the chapter if our second assumption—
that consumers always chose what was best for them (what gave
them the greatest satisfaction) were believed to be universally true
or if it were believed that any deviation from “rational”’ behavior
in this sense could be dealt with adequately by the appointment of
guardians who would be put in charge of the delinquents and who
would replace them as ““consumers.”” But this is not the case. The
government always wishes, in a greater or smaller measure, to
intervene in people’s choices and usually argues that the choices
with which it wishes to interfere are not wisely made. The con-
sumption of a particular good may be discouraged, as in the case
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of whiskey, or encouraged, as in the case of education, by making
the price higher for the one (by a tax) or lower for the other (by
a subsidy). But this kind of intervention does not come within the
scope of the present chapter, for the purpose of the intervention in
these cases is the curtailment in the production of whiskey and the
expansion in the production of the service of education, and in this
chapter we are concerned only with the way in which a given
supply of goods and services is distributed most effectively among
consumers.

General encouragement or discouragement of the consumption
of particular goods and services—even to the extent of actually
prohibiting the use of goods or providing them without any
charge at all and making their use compulsory—does not come
into this chapter. But what is relevant here is discriminatory inter-
vention when the government wishes to discourage or encourage
certain consumptions among particular parts of the population.
Then it will interfere by making the prices different for different
consumers. It may prohibit the consumption of alcohol or the use
of gaming machines by minors. Or it may supply certain foods at
especially low prices to low income groups instead of giving them
more income. In all such cases the M will not be the same for all
and there will not be the best utilization of the available supplies
of goods in satisfying the desires of the consumers. There may be
very good and adequate reasons for the sacrifice of the principle
of the optimum allocation of goods in any of these instances, but
they must be carefully scrutinized with the full recognition of the
significance of this sacrifice before they can be justified.



CHAPTER 3. THE OPTIMUM DIVISION OF INCOME

In Chapter 1 we separated the problem of the division of income
among the individual consumers of a society from the problem of
the allocation of existing goods of all kinds to make up each con-
sumer’s portion. We studied the latter problem, concentrating on
the nature of an optimum allocation of goods, and concluded that
it could most satisfactorily be brought about by giving sums of
money to the different consumers in accordance with whatever
principles of the division of income were adopted in our controlled
economy and then permitting consumers to buy the goods they
prefer in the stores at prices which are adjusted to make the
demand for each good equal to its supply. We must now consider
the problem of the division of income, remembering that this issue
is involved in every decision or action that would make one
consumer better off at the expense of another.

Money income can be used to represent real income even if prices
change.

The device of paying out sums of money to the consumers and
letting them bid for the various goods available goes a long way
toward providing us with a mechanism for dealing with the prob-
lem of the division of income, but it is not quite self-evident that
the problem of how much of goods in general shall go to any
consumer is completely identical with how much money (money
income) shall be given to him.

One consumer may be made better off at the expense of another,
without any change in their money incomes, by an alteration in the
prices at which they can buy goods. If the price of meat rises while
the price of fruit falls, the vegetarian is made better off and the

238
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meat eater is made worse off even though their money incomes
are unchanged.

However, if there is some other independent principle that
determines the prices of all the goods available, we can take the
money income as a measure of the real income in actual goods and
services consumed. We have such an independent principle in the
principle of maintaining an optimum allocation of goods. Whatever
the principle of division of income adopted, the prices of the
various goods are determined at the level which makes the
demand for each good equal to the supply, and so we can take the
money incomes as a measure of the real incomes.

This does not mean that the prices will not change and that such
changes will not make some people better off and others worse
off even though their money incomes remain the same. It does
mean, however, that we must disregard such changes when they
are a result of changes in demand for the various goods or changes
in the supply while the optimum allocation of goods is maintained.
If we could say that in the old situation the actual relative well-
being of the consumers was just what we wanted it to be, then,
when prices changed, we would want to make some adjustment
in the money incomes to offset the change in prices and leave the
consumers in the same relative position as before. But we have
no way of directly comparing the well-being of different con-
sumers. Our only objective general indication is their money
income, and this has not changed. We may have good reason for
believing that one consumer is better off than he was before and
that another is not as well off as he was before, but we have no
more reason for supposing that the old situation is better than
the new one (that is, is more like the situation we wish to bring
'about) than from supposing that the new one is better than the
old one.

‘To obtain a criterion for the optimum division of money income we
must assume that different people enjoy similar satisfactions.

This somewhat unsatisfactory state of affairs is an unavoidable
result of the impossibility of measuring the satisfactions of dif-
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ferent consumers on the same scale. We avoided this difficulty in
Chapter 2 by having recourse to relative valuations or marginal
substitutabilities, which are ratios between objective goods like
meat and fruit. How can we overcome this obstacle in our study
of the distribution of income and in our search for an optimum
division of income?

We can solve this problem if we add two more assumptions to
those we made in Chapter 2. We assumed there that the consumers
in the economy were capable of feeling satisfaction and that when-
ever they could choose among two or more alternatives they
chose the one that yielded the greatest satisfaction.

The first of the additional assumptions is that the satisfactions
experienced by different people are similar in the sense that they
are the same kind of thing. In other words, that it is not meaning-
less to say that a satisfaction one individual gets is greater or less -
than a satisfaction enjoyed by somebody else. When a man says,
“Thy need is greater than mine,” he may be right or wrong, but
even if it is not possible to discover whether he is right there is
no need to insist that he is delirious. That the satisfactions ex-
perienced by different people are the same kind of thing is incap-
able of proof. The only justification for making this assumption
is that, while there are a few philosophers who argue that we
cannot know this, there are no men whose behavior does not
suggest the acceptance of the assumption. To reject it would in
fact deny meaning even to the assertion that anyone other than
myself is capable of feeling any kind of pain or pleasure.

This assumption gives meaning to the concept of maximizing
the total of the satisfactions experienced by all the individuals in
a society. The condition that has to be satisfied if this object is
to be attained is that no part of the consumption goods or the
income of the society shall go to any individual but the one who
can obtain the greatest satisfaction from its consumption. If the
income is divided among the individuals enjoying it in such a
manner that this criterion is satisfied, then any change in the
division would involve the substitution of a smaller (or at best an
equal) satisfaction for each one that is lost, so that nothing could
be gained by any change.
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We must also assume that the principle of diminishing marginal utility
of income holds generally.

Although there is now a clear enough concept of the achieve-
ment of our goal, there does yet not appear to be any conceivable
way of doing anything toward bringing it about. It would seem
to be necessary to discover how much satisfaction every individual
would obtain from every unit of income before the appropriate
distribution of income could be attained. The practical possibility
of an attempt to reach the goal is brought a little nearer when we
make use of the second additional assumption—the principle of
diminishing marginal utility of income.

This principle asserts that the amount of satisfaction that every
individual obtains from his income depends upon the size of his
income in such a manner that he always gets more satisfaction
from a larger income, and that the exira satisfaction he gets from a
given increase in his income (the marginal utility of income) s less
if his original income is greater. Thus an increase of income from
$2000 to $2100 would increase his satisfaction by less than when
his income is raised by a similar amount from, say, $1000 to
$1100. The greater a man’s income, the less significant to him is
a given absolute rise in income. The principle is called one of
diminishing utility because if we considered a man’s income to be
increased by consecutive equal increments, say, from $1000 to
$1100, $1200, $1300 . . . etc., then the extra satisfaction attained
by each raise (the marginal utility of income) would diminish from
raise to raise because each time he would be receiving the same
increase but starting from a higher initial level.

The principle of diminishing marginal utility of income can be
derived from the assumption that consumers spend their income
in the way that maximizes the satisfaction they can derive from
the goods obtained. With a given income, all the things bought
give a greater satisfaction for the money spent on them than any
of the other things that could have been bought in their place but
were not bought for this very reason. From this it follows that if
income were greater the additional things that would be bought
with the increment of income would be things that are rejected
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when income is smaller because they give less satisfaction; and if
income were greater still, even less satisfactory things would be
bought. The greater the income the less satisfactory are the addi-
tional things that can be bought with equal increases in income.
That is all that is meant by the principle of diminishing marginal
utility of income.! .

If we now consider the shifting of a small amount of income from
one individual to another, we know that the loss to the one and
the gain to the other would be equal to the marginal utilities to
the individuals of their respective incomes. If the marginal utilities
were unequal, there would always be a gain—total satisfaction
would be increased—by taking a small amount of income from the
individual with the lower and giving it to the individual with the
higher marginal utility of income. Such a redivision of income
would be in accordance with the idea of giving to him who had
the greater need.

The shifting of income from an individual with a smaller to one
with a greater marginal utility of income need not stop after one
unit of income had been shifted. The inequality between the
marginal utilities would probably not have disappeared, so the
operation would be repeated and for the very same reason. The
principle of diminishing marginal utility of income indicates, how-
ever, that sooner or later the procedure will come to a stop. For
as the income of the receiving individual increases the marginal
utility of his income diminishes in accordance with this principle.
At the same time the marginal utility of the shrinking income of
the other individual will increase. As this goes on, the difference
becomes less and less until ultimately the marginal utilities of \;he
incomes of the two individuals become exactly equal to each other.

When such a division of income has been reached, nothing more

! This argument assumes that the different satisfactions obtained from the con-
sumption of different goods are independent of the size of the income and therefore
of the other goods consumed. The effects of taking into consideration these comple-
mentarities are considered below. The principle of diminishing marginal utility of
income is not to be confused with the principle of diminishing substitutability
(M) of one good for another. The former is derived from introspection and the

" assumption of rationality of choice. The latter rests on the firmer base of the observed
phenomenon that individuals do not spend all their income on one single good. The
former refers to the effects of additions to income, the latter to the effects of the sube
stitution of one good for another,
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can be done to make the total of the satisfactions of the two indi-
viduals any greater. Total satisfaction is maximized by that
division of income which equalizes the marginal utilities of the
incomes of all the individuals in the society. Individuals with
greater capacities for satisfaction than other individuals will be
given incomes sufficiently larger to bring them to the point where
the diminishing marginal utility of income has made their marginal
utility just equal to that of the individuals with smaller capacities
for satisfaction (or desires or needs) and smaller incomes. Every-
body’s marginal capacity for enjoying income will be equalized
and we will have achieved a fulfillment of the principle: To each
according to his needs.

The maximization of total satisfaction by equalizing the marginal
utility of income is impossible,

Here we come up against a serious difficulty. Our assumptions
that individuals are capable of feeling satisfactions and that their
satisfactions are the same kind of thing have given meaning to the
concept of maximizing total satisfaction, while the principle of
diminishing marginal utility of income has simplified the task to
one of equalizing the marginal utilities of income to all the indi-
viduals in the society. But we have no means of doing this. There
is no way of discovering with certainty whether any individual’s
marginal utility of income is greater than, equal to, or less than
that of any other individual.

If any two individuals were known to have exactly the same
capacity of distilling satisfaction out of income, it would also be
known that an unequal division of income between them would
make the marginal utility of the larger income less than the mar-
ginal utility of the smaller income and that an equalization of
income would equalize their marginal utilities and maximize the
total utility enjoyed by both together. If it were known that one
had a greater capacity for satisfaction (at all income levels), it
would also be known that an equal division of income would result
in a greater marginal utility of income for the one with the greater
capacity for satisfaction, so that it would require an unequal
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division of income, more going to the one with a greater capacity
for satisfaction and less going to the one with a smaller capacity
for satisfaction, to equalize the marginal utilities of income and
maximize the total satisfaction. But these things are not capable
of being discovered. Every individual could declare that he has
exceptionally high capacities for satisfaction and so should be given
more income than anybody else if total satisfaction is to be max-
imized; and there is no way of testing the validity of such a claim.

but the maximization of probable total satisfaction is attained by an
equal division of income.

In the absence of the possibility of discovering, and hence of
equalizing, the marginal utilities of income to different individuals
it is not possible to maximize the total of satisfactions. It is, how-
ever, still possible so to divide income as to maximize the probable
total satisfaction, making this greater than the probable total satis-
faction that would result from any other distribution of income. If
it is impossible, on any division of income, to discover which of
any two individuals has a higher marginal utility of income, the
probable value of total satisfactions is maximized by dividing
income evenly.

That this is so is seen from the consideration that a transfer of
income from a richer to a poorer individual would increase total
satisfaction if both individuals had the same capacities for satis-
faction, for in that case the shift of income would be a2 movement
toward the equal distribution which would make their marginal
utilities equal. Such an equality of capacities for satisfaction cannot,
however, be assumed to be the case. The richer individual may
have either a greater or a smaller capacity than the poorer. If the
poorer man has a greater capacity, the gain is increased on that
account. If the richer man has the greater capacity, the gain is
diminished on that account (and may even be converted into a
loss). The possibility of an increase in gain offsets the possibility
of the diminution of gain since they are equally likely to occur in
any particular case. There remains the net gain that is seen by
itself in the case of equal capacities but which becomes only a
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probable gain on account of the possible increase or diminution of
the gain which arises with unequal capacities.

This argument is illustrated by Figure 1. Curves 44’ and BB’
show the marginal utilities (measured vertically) of different
amounts of income (measured horizontally from either end)
enjoyed by two different individuals 4 and B. The curves are
drawn sloping downward away from the vertical axes so as to
conform to the principle of diminishing marginal utility. If an
income of $200 per month is divided equally between 4 and B,

A

[/] A’s Income 80 100 120 150 200
200 B’s Income 120 100 80 50 [}
Figure 1

the marginal utilities of income to them will be represented by
the height of ¢; and g: respectively. '

4 is represented as having a greater capacity for satisfaction,
so his curve is drawn higher up. With the same income as B, the
marginal utility of his income is greater than B’s, ¢, is greater
than ¢.. From this it follows that a small diversion of income from
B to 4 would increase the total of satisfactions. This is illustrated
in the figure by supposing 4’s income to be increased by §20
while B’s income is reduced by the same amount, the total income
of the two being kept constant, £80 4 $120 = $200. The area
F + G represents the increase in 4’s satisfaction, while the area
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F shows the decrease in B’s satisfaction. The net gain is shown
by the shaded area G and is positive as long as 4’s marginal utility
is greater than. B’s. Total satisfaction would be increased by
departing further and further from the initial equalitarian distribu-
tion, shifting income from B to 4 until the marginal utilities are
equalized at s, 4 having $150 and B having only $50. The total
gain would be measured by the area ¢;sga.

This cannot be done because we have no way of discovering
how high the marginal utility curves are or even which of the two
curves is higher. Let us again suppose ourselves to start with an
equal division of income between two individuals, and consider
what we can know about the effects on total satisfaction of a
departure from the equalitarian distribution. We are now unable
to use the curves in the figure and have to make guesses about
them. All that we know is that they slope downward away from
the vertical axes because of the principle of diminishing marginal
utility of income and that one of the curves may be higher than
the other.

If now a small shift is made from one individual to another, it
may be a shift of the nature of the one considered above, as from
B to A, that is, from an individual with a smaller marginal utility
of income to one with a greater marginal utility. In that case
there is a net increase in total satisfaction like that indicated by the
shaded area G. But it is just as possible that the shift of income
will have been from an individual with a greater to one with a
- smaller marginal utility of income. In that case the change would
be of the nature of a shift from 4 to B. B’s gain would be indi-
cated by the area K and A’s loss would be shown by area K + L,
so that total satisfaction would have been diminished by a net loss
indicated by the double-hatched area L.

Such a blind shift from an equal division of income is just as
likely, then, to increase as to diminish total satisfaction, and if
there were a very large number of cases, it might be expected
that about half of the shifts would increase total satisfaction and
the other half would diminish it. This would leave us indifferent
as to the distribution of income in our desire to maximize total
satisfaction but for one other thing that tips the scale. Although
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the probability of a loss is equal to the probability of a gain, every
time a movement is made away from an equalitarian division the
probable size of the loss is greater than the probable size of the
gain. This is shown in the figure where, because of the slopes of
the curves, given by the principle of diminishing utility of income,
the double-hatched area L (which represents the loss) is greater
than the shaded area G (which represents the gain). Out of 100
million shifts away from an equalitarian distribution of income in
a large population, it could be expected that about 50 million would
increase total satisfaction and about 50 million would diminish it.
In about 50 million cases the shift would be beneficial (from B to
A), and in the other 50 million cases it would be harmful (from
A to B). The total increase in satisfaction received in the beneficial
shifts would come to about 50 million times the shaded area G in
the figure, while the total loss of satisfaction suffered in the
harmful shifts would amount to about 50 million times the double-
hatched area L. There would be an almost certain social loss. From
this we obtain our conclusion that if it is desired to marimize the
total satisfaction in a society, the rational procedure is to divide income
on an equalitarian basts.

Complications arising from complementarity and irrationality do not
affect the general conclusion.

We can now consider a complication we have so far ignored.
The argument on which we based the principle of diminishing
marginal utility of income is strictly valid only on the assumption
that the utilities or satisfactions that an individual derives from
the consumption of different goods are independent of each other.
If these utilities have complementary relationships, it is possible
for the marginal utility of income to increase instead of diminishing
with increased income. Items that are rejected and not bought
when income is low may nevertheless have a higher utility when
a higher income enables them to be bought because the fact that
other things are being consumed by the individual increases the
utility of these items. Thus it may be that at a low level of income
an individual who would have to choose between fine clothes and
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an automobile might choose the clothes rather than the automo-
bile, not because the clothes gave a very great amount of utility
but because without the fine clothes she would not dare to show
herself in the automobile so that the latter by itself would be
almost worthless. An increase in her income which enables her to
buy the automobile as well as the clothes would then be much
more significant than the increase which permits only the clothes
to be bought because it enables both clothes and automobile to be
fully displayed and enjoyed. The marginal utility of the clothes
in the absence of an automobile might be represented by 5 units.
The marginal utility of an automobile in the absence of the fine
clothes would then be, say, 2. But the utility of the combination
of fine clothes and the automobile might be 20. The utility of the
first increment of income would then be 5 and the utility of the
second increment of income would be 15. This would be an exam-
ple of increasing marginal utility of income.

Complementarities can be positive, as in the example here
given, where the possession or consumption of one good enhances
the satisfaction yielded by another, or negative, when the posses-
sion or consumption of one good is a substitute for another good
and diminishes the additional satisfaction that it can provide. In
the one case it tends to mitigate and may occasionally even more
than compensate for the principle of diminishing marginal utility
of income and give rise over some range to increasing marginal
utility of income. It does this by creating a kind of discontinuity
(making the satisfaction obtainable from clothes plus automobile
one indivisible item) which shows itself in a “bump’ on the
marginal utility curve, possibly even making a part of the curve
slope upward with increasing income. In the other case—when
it is negative—the complementarity reinforces the principle of
diminishing marginal utility of income.

These two tendencies may be expected to have about equal
value in the absence of more particular information, so that we
would have the marginal utility of income diminishing with the
same average intensity as in the absénce of any complementarities
but subject to irregularities which may sometimes be intense
enough to make the marginal utility of income increase for some
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income ranges. The principle of diminishing marginal utility
therefore reduces to a probability in any particular case, but this
is all that is needed as a guide to the selection of that division of
income which maximizes the probable total of satisfactions in the
society.

Second, it is not necessary for our purpose to suppose that the
expenditure of income is always conducted in a perfectly rational
" manner. As long as some considerable proportion of expenditure
is governed by a rational choice of items that yield a greater rather
than a smaller satisfaction, the marginal utility of income will in
general decline. There will again be irregularities, caused by
irrationality in expenditure, that may either increase or decrease
the rate of decline, and now and then a particularly serious irregu-
larity may actually bring about an #ncrease in the marginal utility
of income over a range. This, too, does not affect the probability
of a generally declining marginal utility of income, which is all
that we need for our argument.

The acquisition through experience of capacity to enjoy income may
be an argument for equalizing income gradually rather than suddenly.

Third, it might be argued, with some plausibility, that the
experience of having a larger income develops a man’s tastes and |
capacities for enjoyment, so that the marginal utility curves of rich
men should be considered to be higher than those of poor men.
From this it would follow that an ideal distribution of income
would give more to people who have been richer. The converse
of this, too, may be argued with about the same plausibility, on
the ground that a man with a high income gets used to the luxuries
that he can afford so that he consumes them almost automatically,
hardly noticing that he does so and so getting practically no enjoy-
ment out of what would give a great thrill to the poor man unused
to these expenditures. This would offset the first argument and
strengthen the case for maximizing aggregate satisfaction by
equalizing incomes. However, even if the first consideration were
known to outweigh the second, and even if of the two arguments
only the first were found to have validity, it would still be true that
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probable aggregate satisfaction is maximized by an equalitarian
division of income. But this would now only be true in the long
run. In the long run—in the absence of any knowledge of or belief
in racial superiorities—different individuals’ capacities for acquiring
the power of enjoying income can be put in place of the actual
capacity for satisfaction that we have considered above, and the
same results will follow. In the long run probable aggregate satis-
faction is maximized by an equalitarian distribution of income. In
the short run, however, there is a difference. It would be best, if
experience of higher income had the effect of raising the curve of
marginal utility of income, temporarily to leave more than the
average of income with those whose income has been higher. This
consideration is of importance together with many other con-
siderations in the dynamic problem which we are not here discuss-
ing, of how rapid should the transition from a previous unequal to
an ideal equalitarian distribution of income. It cannot affect our
conclusion that if it is desired to maximize satisfaction the ideal to
be aimed at is an equality of income.

If acquisitiveness indicated greater capacity to enjoy income, an unequal
division would be the optimum,

A qualification might appear to be necessary for differences in
income due to greater effort. When an individual works longer
hours or applies himself more assiduously to his work there is a
presumption that he has a greater use or need for the extra income
he gets from the extra effort and should get a larger income.! This
does not follow. A man works harder only when the wage plus
the attractiveness of the work itself (or minus the irksomeness of
the work) in relation to his enjoyment of the alternatives of leisure
or taking his work easy, his M of pay-plus-work for leisure, is
greater than for others who prefer not to make the extra effort.
There is no more reason for believing that he works harder be-
cause an additional dollar is worth more to him (in which case he
should get a larger income) than that he works harder because
the marginal disutility of work or the marginal utility of leisure

11 am indebted for this observation to Dr. Carl T. Devine, now of Johns’ Hopkins.
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is less for him (in which case he should get a smaller income).
But even if this qualification should be justified it does not seriously
affect our conclusions.

but concessions that have to be made for other reasons would meet
this point too.

As we shall see, the principle of equalizing income does not
preclude permitting those who so wish to sacrifice some of their
leisure for extra income. This opportunity is especially valuable
for those who value money income more and tends to correct this
deviation from the pure theorem here enunciated by permitting
these individuals to get a higher income by working harder. It
should be remembered moreover that it is only where greater
effort and not chance or inheritance causes inequality that this
consideration is relevant, and in these cases it will be necessary
to permit some inequality for the quite different reason that the
principle of equality would have to compromise with the principle
of providing such incentives as would increase the total of income
available to be divided.

Our argument also assumes that satisfaction is derived only from one’s
own income,

Implicit in our argument for the equalitarian division of income
are several other assumptions of a more negative character which
amount to little more than the assumption that there is no special
reason for preferring an unequal division. One of these is the
assumption that each individual’s satisfaction is derived only from
his own income and not from the income of others. If the poor
derive more satisfaction from seeing the splendors of the very rich
than from an alleviation of their own poverty the argument might
be upset (though even so they would be free to contribute to a
Society for the Provision of Spectacular Expenditures and get the
spectacles more economically). On the other hand, the pain that
even those who are not poor get from the existence of poverty
and the envy that the poor feel for the rich would tend to strengthen
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our argument for equality. Sometimes the spectacular expenditure
of the rich is identified with cultural values. This is an extremely
precarious thesis and rather less plausible than its converse that
spectacular expenditure by the rich tends to destroy cultural
values and distort rather than develop true artistic appreciation.
But in any event these considerations merely stress the “‘proba-
bility’* nature of our conclusion. If we knew the effect in every
particular case it is virtually certain that an umequal division of
income would be the best possible, and the consideration raised in
this paragraph would have to be taken into account, as well as the
marginal utility curves, but in the absence of this unattainable
knowledge our conclusion in terms of probabilities still holds.

and that individuals are equally sensitive to increases as to decreases in
income.

Another implication of our argument for equality of income is
that the marginal utility of income is the same, for any individual
with a given income, whether we consider his income to be in-
creased or decreased. But it is possible that a man feels an increase
in income from $2000 to $2100 less keenly than he would feel a -
decrease in income from $2100 to $2000. Or he might feel the
latter more keenly than he feels the former. If a diminution in
income is felt more keenly than an increase, any redivision of
income (which must involve a diminution as well as an increase)
is harmful just because it is a change. This is clearly seen if we
consider a redivision that neither increases nor decreases the
inequality of the division of income. If income is shifted between
two individuals in such a way that their relative position is exactly
reversed, there is no difference in the degree of inequality, yet
there is a net loss because the gain is felt less keenly than the loss.
Even if the inequality is reduced by the shift the harm from the
act of redivision may be greater than the benefit due to the supe-
riority of the new division over the old division. This considera-
tion might appear to upset our conclusion in favor of redivision
of income from the existing unequal division to an' equalitarian
division. However, this is not really so.
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But even if these assumptions are not warranted the general conclu-
sions still hold.

This comes to the same as the problem already considered of
the rich who were supposed to have acquired a greater sensitivity
to income. Greater sensitivity to diminutions of income than to
increases in income would merely lead to the conclusion that
redivision would be slow. If the sensitiveness to diminutions of
income is so much greater than the sensitiveness to corresponding
increases of income that the benefit from an increase in income is
quite negligible in comparison with the pain of the decrease in
income, nobody’s income should be reduced, but it would still
follow from our analysis that no income above the average should
be increased and that no member of the new generation should
be given an income above the average, for in the determination
of new incomes to new members of the population the problems
from acclimatization to high income need not be allowed to arise
in the first place. In less extreme cases there should be some
redivision of income from rich to poor but at a slow rate, the rate
of redivision being that at which the harm done by the change itself
is just great enough, at the margin, to offset the gain from the
improvement in the division of income. A more rapid rate of
redivision would do more harm than good (at the margin) while
a less rapid rate of redivision would mean the abandonment of
some benefit from improved division which is greater than the
harm done by the additional change that this would entail.

If consumers were more sensitive to increases in income than
to decreases, the queer conclusion would follow that any change
would be good unless it made the new division more unequal than
the old; and even in that case there would remain a net gain if the
change were followed by a change back to the previous division.
The final division of income would be the same as in the beginning,
but of the intervening increases that were followed by decreases
and decreases followed by increases there would remain a net gain
from the greater sensitiveness to the increases. This is indeed the
exact opposite, as might be expected, of the situation where
decreases were felt more keenly than increases. There the change
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had to be checked and minimized even if the final results of the
change were good. Here change is good in itself quite apart from
the benefits from an improvement in the division of income. On
this hypothesis the best thing is to have all income fluctuating as
widely and as rapidly as possible though it would still be desirable
for the fluctuation to be around an equalitarian base if the greatest
satisfaction is to be obtained from a given total income with a
given degree of change. This conclusion should be sufficiently
strange to permit us to rest content, until such time as we get
some knowledge on the subject, with the implication that con-
sumers are equally sensitive to increases and decreases in income.
This we can do with a clear conscience since our conclusions are
not being put forward as a proposal for the immediate redivision
of income on a perfectly equalitarian basis, but merely as a solution
of the theoretical question of what would be the division to be
aimed at if a given total income were to be divided in the most
effective manner for the maximization of total satisfaction.

There are other arguments that are frequently adduced to sup-
port the policy of equality of income. It may be argued that an
equalitarian division of income is more “fair”” than any other or
that it is favorable to the development of a feeling of comradeship
and friendliness. It may be hailed as a corollary of the notion of
the Brotherhood of Man, or it may simply be proposed as an end
in itself with a direct aesthetic appeal unmarred by any rationali-
zation or logic chopping. For most 'm sympathize with
the conclusions _()T—th—i_s-—%hapter these other more direct and more
easily understood arguments usually have a greater appeal. The
argument here developed is, however, not supererogatory. Its pur-
pose is to bring to light the implications hidden in obiter dicta that
propositions about the division of income belong to the realm of
value judgments and that arguments based on the concept of
maximizing total utility have no meaning, so that the economist,
as such, can say nothing about an equalitarian division of income,
while as a member of society all that he can say is that he likes it
or dislikes it.
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To reject the conclusion that the optimum division of income is an equal

one is not more impartial or scientific than to accept the assumptions
on which it is based.

What our analysis brings out is that the maintenance of a dig-
nified and “scientific” impartiality on this proposition contains
just as much of value judgment as the conclusion that an equali-
tarian division maximizes the probable total of satisfactions en-
joyed by the individuals in the society. For, unless we have made
a mistake in our argument, the refusal to accept the conclusion can
rest only on the refusal to accept one or both of our two primary
assumptions—that is, a refusal to suppose that other people have
any capacity for feeling satisfactions and/or a refusal to suppose
that all people enjoy satisfactions of a similar or comparable char-
acter. We may dismiss the former as so arrogant as to render it
too unlikely that any sane person would really hold it (though a
solipsistic philosopher might make some such statement during
office hours), and the latter because it makes a distinction between
individuals that could be defended only by the exponents of Nazi
biology.

It is important to note that the argument given above in favor
of an absolutely equalitarian division of income is not directly
applicable to practical policy. It is the solution to the problem of
maximizing the probable total of satisfactions that can be attained
by the member of society from a giver income. As soon as other
objectives are introduced which come into conflict with this one
a compromise has to be made. It will probably also be desired to
produce as great an income as possible for division among the
members of society, and if a greater total income would be pro-
duced if the division of income were less equalitarian, a com-
promise cannot be avoided.

The general argument does not rule out particular cases where
some reason may be given for particularly high or particularly low
needs, for instance, of invalids on the one hand or ascetics on the
other. But wherever there is no good specific reason for inequality
the general principle holds that if we would maximize satisfaction
from a given total social income the rational procedure is to equal-
ize individual incomes.



CHAPTER 4. DIVISION OF INCOME AND ALLOCATION
OF GOODS IN THE UNCONTROLLED ECONOMY

It would be premature at this stage to criticize the actual division
of income and wealth in an uncontrolled economy like the United
States. In the last chapter we showed how purely welfare con-
-siderations in the distribution of a given income should lead us to
advocate as equalitarian a division of income as possible. But we
have not yet considered how we might be led to depart from this
principle by other criteria and in particular by the necessity of
inducing a sufficiently large income to be produced. We must
therefore leave this criticism until we have completed these tasks.

Great inequalities of income create wants, and this has the same bad
effect on welfare as the destruction of means for satisfying wants.

Nevertheless there are a few things to be noted here in connec-
ion with the way in which the division of income affects the allo-
/cation of goods. With the tremendous inequality of incomes and
consumption and the canalizing of man’s emulatory instincts in
the accumulation of wealth and the spending of income, men’s
needs are vastly exaggerated. The greater part of the needs of all,
except perhaps the very poorest, consists of things that are needed
neither for physical health or comfort but in order to “keep up
with the Joneses.” Very often indeed important needs of physical
health and comfort are sacrificed for the sake of keeping up
appearances, so that there is a tremendous waste even in those
resources which are directed toward producing the things that
_consumers demand. This is another powerful reason for more
equalitarian division of income that we must bear in mind when
we have prepared ourselves for the final appraisal.
' 41
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It has been argued that pecuniary emulation is the least harmful
form that natural human aggression can take; that the alternative
is naked oppression by autocrats and bureaucracies with concen-
tration camps and torture chambers. It would appear that this
conclusion is the result more of a pessimistic outlook than of
scientific reasoning. In many fields of endeavor the pecuniary
interest is of relatively insignificant dimensions and there would
appear no good reason where it is impossible or inadvisable to
do away with it, why the game cannot be continued just as well
with counters of a smaller size—why the difference between an
income of $3000 and $4000 should not be at least as strong an
incentive as the difference between $3,000,000 and $4,000,000.

The allocation of goods would seem at first sight to be carried
out remarkable well in the uncontrolled economy. With freedom
of exchange and free markets open to everybody each consumer
would adjust his marginal substitutabilities to the relative prices,
and with the same prices effective for everybody all the marginal
substitutabilities of every good for every other good will be the
same for all who consume some amount of each good, so that we
would have an optimum distribution of goods.

But before we proceed to give the uncontrolled economy full
marks for its allocation of goods we must note a number of ways
in which it falls short of this perfection.

First there is the point already made in connection with the
extremely unequal division of income. Because consumers try to
live up to standards beyond their means they do not choose wisely.
This is a peculiar kind of faulty choosing in that it cannot be cor-
rected by intervention to make consumers choose differently or by
appointing guardians to choose for them. Any such intervention
would only make their situation still worse because they would
feel that they would rather have the goods that raised their
ostensible standard than the goods that the guardians considered
better for them. But a diminution of the inequality of income and
of the spirit of pecuniary emulation would permit consumers of
their own free will to consume the good which the craving for
displaying the achievement of certain ostensible standards had
forced them to sacrifice:
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Igoorance, certain forms of advertising, and monopoly distort the al-

location of goods.

Next there is poor choice because of lack of information or
because of deliberate misinformation in imperfect markets. The
same or practically similar goods are sold to different people at
different prices under different labels so that their marginal sub-
stitutabilities, though proportional to the different prices, are not
equal to each other and the optimum allocation of goods is not
reached. To some small extent this is remedied by pure food laws
and by organizations like Consumers Union, but much remains
to be done before consumers everywhere are given a fair chance of
knowing and judging what they buy.

A great deal of this is the result of advertising. Some adver-
tising improves the allocation of goods by providing useful infor-
mation to consumers, but most of it has the effect of stressing
partly or wholly imaginary differences between goods and so per-
suades consumers to pay a higher price for the differentiated
product. (It must be remembered that here we are concerned only
with the different prices paid for the same or practically the same
product and not with the social usefulness of the resources devoted
to advertising or with the effect on the relative quantities produced
of different goods or with the effects on the division of income.)

Monopoly destroys the equality between relative prices and marginal
opportunity cost so that M is not equalized among different consumers.

Finally, there is the imperfect allocation of goods because of the
influence that buyers or sellers have on the price. Whenever a
buyer can influence the price at which he buys anything by varying
the amount he buys, he will no longer equate his marginal substi-
tutability to the relative price; so even if prices are the same for
everybody the marginal substitutabilities will not be the same and
we will not have the optimum allocation of goods.

This is because each consumer, in using his income to the best
advantage, equates his marginal substitutability to the relative
cost to himself of various goods at the margin, and it is only if he
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considers the price as unaffected by the amount he buys (whether
it really is unaffected or not) that the relative marginal cost to him
comes to the same thing as the relative price.

Let us consider a fairly simple arithmetical example. A con-
sumer is considering how to distribute some part of his money
income in buying meat or fruit. Meat is 30 cents a pound and fruit
is 60 cents a basket and the consumer is unable to affect either
price by the amount that he buys. Then the price comes to the
same thing as the cost of another unit of each good or the saving
in buying a unit less of each good. If he buys a basket of fruit less
he saves himself exactly 60 cents, which will just enable him to
buy an additional 2 pounds of meat. The basket of fruit is what he
has to give up in order to get another 2 pounds of meat, so we can
say that the marginal opportunity cost of 2 pounds of meat is 1
basket of fruit. In exactly the same way the marginal opportunity
cost of another basket of fruit is 2 pounds of meat. The consumer
acquires such quantities of fruit and meat as make his marginal
substitutabilities (or A{’s) equal to the marginal opportunity costs.
The marginal opportunity cost is the same as the relative price.
The relative prices are the same for everybody. All consumers of
meat and fruit equate their M’s to their marginal opportunity costs,
so all their 3M’s are equal and the optimum allocation of goods is
reached.

But if a consumer is able to influence the price by varying the
amount he buys, this relationship is upset. Suppose a consumer
who buys 30 pounds of meat believes that if he were to buy another
pound of meat the increased demand would raise the price to 31
cents. Then the cost to him of buying another pound of meat is
greater than the price. To buy another pound of meat will cost
him not only the 31 cents that he pays for the thirty-first pound
but an additional 1 cent on each of the other 30 pounds for which
he now has to pay 31 cents a pound instead of 30 cents. These 30
pennies must be added to the price to give 61 cents which is what
it cost him to buy another pound of meat. Suppose he does not
believe himself able to influence the price of fruit by varyving the
quantity of fruit that he buys. Then the marginal opporturity cost
to him of another pound of meat is slightly more than 1 basket of
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fruit (61 cents as compared with 60 cents) and the marginal oppor-
tunity cost of another basket of fruit would be about 1 pound of
meat. So, although the relative price of fruit is 2 : 1, his marginal
opportunity cost is about 1 : 1. His M will be 1 : 1, and different
from that of any other consumer whose marginal opportunity cost
did not happen to diverge from the relative prices in the same
direction and to exactly the same degree as his own did. As
different consumers would have different M’s, the optimum allo-
cation of goods would not be reached.

The influence of sellers on price also works in a similar way.
Its most important effect is on production, but it also has impor-
tant effects on the allocation of goods that have already been pro-
duced. The most spectacular case is where sellers restrict the
amount that they sell so as to get a higher price and destroy the
remainder—as happened with coffee. Here no economic analysis
is necessary to show that goods are not utilized to the best advan-
tage, but it is of interest to note that it fits into our present cate-
gory of waste, appearing as a limiting case. The relatively high
prices of coffee to those who use it as a beverage and the very low
(or zero) price to those who use it as locomotive fuel (or destroy
it) indicates a great difference between these two groups in the
relative price of coffee as compared with other goods, in its mar-
ginal opportunity cost, and in the marginal substitutabilities. There-
fore there is an extreme divergence from the optimum allocation
of goods.

Government crop restriction plans and the two-price stamp plan in-
terfere with the optimum allocation of goods for the sake of helping
farmers and others.

Our principle of the equalization of M’s between all consumers
as a criterion of the optimum allocation of goods is equally appli-
cable to all departures from the freely competitive market in the
disposal of any product. It indicates poor allocation of goods not
only when part of a crop is plowed under so that the rest can be
sold at a better price but wherever anything (like electric current)
ir sold at different prices to different people or for different pur-
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poses,! or where consumers are not free to buy the quantities they
wish to buy at the ruling prices. When there are different prices
to different consumers, they will (if they cannot influence price)
buy such quantities as make their M’s proportional to the different
prices and therefore unequal. Where consumers are not free to buy
the quantities they wish they cannot adjust their M’s to the rela-
tive prices. In all such cases there is a social loss because of the
departure from this optimum allocation of goods. Yet such diver-
gences are often the result of government action intended in the
social interest. It will be worth while examining more closely three
different types of such intervention.

The first is the practice by the AAA of destroying part of a crop
so that the farmers can get a better price from the remainder. This
entails a departure from the optimum allocation of goods in that
the goods destroyed are not put to that use, of all the possible
uses for the good, which is most highly esteemed. The relative
significance of cotton is not necessarily greater for the farmer
who plows'it in for manure than for the man (who may be the very
same farmer) who cannot afford to buy a shirt which is thereby
made more expensive. Yet it seems probable that the whole situa-
tion with part of some crops destroyed and the farmers getting
enough to eat is preferable to one in which there is an optimum
allocation of goods while the farmers starve.

This is possible because the essence here is that the optimum
allocation of goods is sacrificed by the AAA for the sake of an
improvement in the division of income. If the sacrifice were
unavoidable—if there were no other way of preventing the farmers
from starving—there could be no objection to the plan. But our
analysis shows that the sacrifice is not necessary. If the allocation
of goods is not an optimum one it is possible to reach an optimum,
thereby benefiting some (or even all, depending on how the benefit
is shared) and hurting none. If it is recognized that the purpose of
the policy is to raise the income of farmers, it can be seen that this
can be done more satisfactorily by making the farmers a money

1 The argument would not apply to charging different prices at different times or
at different places where the current is a different good with a different marginal cost,
as we shall see.
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grant out of the general funds of society. The money can be raised,
if taxation should be necessary,! by taxing all those who would
have had to pay a higher price for cotton goods (if that is the item
we are concerned with). More than enough could be collected in
this way to benefit the farmers (and landlords and other interested
beneficiaries of the AAA program) at least as much as they are
benefited by the AAA program, and still have the taxpayers better
off than if there had been no tax but they had had to pay a higher
price for cotton goods. The net benefit will come out of avoiding
the destruction of socially useful crops.

Our second case is where different prices are charged for the
same thing to different consumers as by the stamp plan for dis-
tributing surplus commodities to low income groups. This is a
great improvement over destroying surpluses or dumping them
abroad. But the same objections hold, though to a lesser degree.
Here it is even more clearly seen that the justification for the bad
allocation of goods is that the action is at the same time a palliative
for the bad division of income. The conclusion is the same, too.
An equalization of prices together with a transfer of money income
from the consumers of the good who would now get it more
cheaply to the farmers who have to sell it at a lower price and to
the low income groups who benefit by the stamp plan could leave
every individual concerned better off than under the stamp plan,
the general benefit coming from the better allocation of goods.

Direct help would be better for everybody because it would not inter-
fere with the optimum allocation of goods.

This can be proved as follows: Suppose the stamp plan abolished
and all the goods sold on the market at a single price, higher than
the price to the beneficiaries from the stamp plan but lower than
the price paid by the public (to whom the price had been arti-
ficially raised by taking off the market the supply that was dis-
tributed under the stamp plan). The public would gain, the stamp
plan beneficiaries would lose their benefits, and the farmers would
lose.

1 That it need not be necessary will be seen in Chapter 24.
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Suppose the public saves $1,000,000 by being able to buy the
previous amount at the lower price, and spends $500,000 in buying
the rest of the crop which had been sold to the poor for $100,000.
The farmers in that case will be worse off by $600,000($1,000,000
loss from lower price of old sales to the public minus $400,000
gained from selling the rest to the public for $500,000 instead of to
the poor for $100,000). Suppose now the public is taxed $1,000,000
of which $600,000 is paid to the farmer and $400,000 to the poor.
The public will still be better off than under the stamp plan be-
cause, although it now loses all that it gained from buying at a
lower price the amount it previously bought, it still gains from
being able to buy more of the commodity at the lower price. The'
poor would be better off because they can still, if they wish, buy
the same amount of the surplus commodity as before, but they
are free if they prefer, and they almost certainly do, to spend the
$400,000 on other things that do not happen to be available under
the stamp plan. The farmers will be better off, not indeed as
farmers, but as members either of the public or of the poor. A
slightly larger tax, with a bigger benefit to the farmer and per-
haps a smaller payment to the poor, could certainly leave all these
classes better off with the farmer better off even as a farmer.

Any other figures can replace those in the example and the
same result will be obtained. If a redistribution of income is
desired it is best brought about by a direct transfer of money
income. The sacrifice of the optimum allocation of goods is not
economically necessary.

The same argument, leaving out the poor, is applicable in rela-
tion to destruction of crops. If the destroyed crops were marketed
and the public got the larger crop for $1,000,000 less (because
the price is very much lowered), the farmers would receive
$1,000,000 less. If now the public is taxed $1,000,000 which is
paid to the farmer, the public will still be better off by having the
whole crop instead of only a part of it, while the farmer will have
the same income and as a member of the public will be able to
buy shirts more cheaply. A slightly larger tax and transference
will improve everybody’s position, even that of the farmer who
uses no cotton products.
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There is a difficulty in the practical application of this principle
(which would lead us immediately to abolish all indirect subsidies
and replace them by direct monetary subsidies). It is not practical
to tax each citizen by the same fraction of what he gains from the
cheapness of the good in question. A tax on the amount of the
good bought would defeat its object. If the farmer could maintain
the price he receives for the product the consumer would have to
pay more by the whole amount of the tax, so he would restrict
his purchases and some would be unsold. If this remainder were
destroyed and the tax revenues paid to the farmer the situation
would be just as in the AAA situation. If the remainder is sold at
special prices to the poor we are in exactly the same position as
with the stamp plan. If some of the taxes are paid to the poor, this
will be some improvement over the stamp plan, but the problem
of what to do with the unsold goods is not solved and we do not
have an optimum allocation of goods.

On the other hand, if the farmer Jowers his price so that all the
crop is sold in spite of the tax, he must lower it enough so that the
price to the consumer remains the same (or the crop will not all
be sold) and the farmer pays the whole tax. When the tax revenue
is paid to him he will still be no better off than before anything
was done by the AAA to save him from starving.

The tax therefore has to be independent of the individual’s
actual expenditure on the good. Otherwise he will reckon it in the
price and try to avoid it by buying less of the good. The tax might
be based on some index of the importance of the good to him,
such as the amount of it that he bought in some past period, but
that would be a very cumbrous kind of tax. Almost the only thing
left is an income tax, but nothing could be more appropriate since
the fundamental purpose is to improve on the division of income.

The objection is that there are sure to be some income tax
payers who buy very little or none at all of the good and who would
not be sufficiently recompensed for this reduced income by the
lower price of the good. Such individuals would be better off under
the AAA or stamp plan and would object to the income tax or
ask to be let off on the ground that the reduction in the price of
the good does not benefit them enough.
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The answer to this has already been given in Chapter 3, pp.
23—24. We have here a change in relative prices that makes some
people better off and some worse off, but we must disregard such
changes because we have no way of telling whether the change is
an improvement or a worsening in the desired distribution of
well-being.

Rationing also sacrifices the optimum allocation of goods in a round-
about attempt to prevent the rich from outbidding the poor.

Our third case is that of rationing—of special interest at this time
when in the name of the defense emergency the government is
limiting the free market more and more by priorities and rationing.

Both (rationing and priorities come into effect because the
authorities do not wish to allow prices to rise sufficiently to reduce
demand to the available supply. The price mechanism as a means
of allocating goods being thus rejected, other devices such as
rationing have to be provided in its stead.

There may be very good reasons for not permitting the price
mechanism to operate. If an essential consumption good is very
scarce the price mechanism cannot be allowed to work in the
normal way because that would permit the wealthy to buy up all
of it and use it lavishly and wastefully while the poor suffered
great hardships. This is the usual reason for the rationing of con-
sumption goods that become very scarce in emergencies like war.
If there is very little meat it is better for it to be rationed, every-
body getting his small share, than for the rich to raise the price
so that the majority of the people can hardly afford to buy any
while the rich suffer no appreciable hardship. (If they are making
unusually high profits they may even consume more of some scarce
goods than in normal times when there is plenty for all.)

Rationing will violate the principle of the optimum allocation
of goods because rations have to be more or less equal to satisfy
common notions of fairness and thus consumers are not able to
adjust the quantities of the different goods they consume to the
different proportions which, with their different tastes and needs,
would equalize the marginal substitutabilities. The tendency for
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illegal sale of ration tickets for money or in exchange for other
tickets is evidence of the attempt, by exchange, to improve on the
unsatisfactory allocation of goods that is brought about by
rationing.

Here again the fundamental trouble is the unequal division of
income which becomes unbearable when some essential goods are
very scarce. The losses from wrong allocation of goods could be
avoided if, instead of rationing, the poor were given enough
money income to permit them to compete with the rich in the
purchase of scarce goods. (This would not be sufficient if the poor
spent their additional income in buying not what is necessary for
their health and efficiency but in fancy luxuries that attract inex-
perienced spenders. That would be a case where guardianship is
necessary and may legitimately take the form of rationing.)

However, a distribution of money to the poor on a sufficient
scale to prevent them from being deprived of necessities by the
rich bidding against them on the market may be impracticable for
a number of reasons. Perhaps the most important is that it would
create too much spending power in the whole economy with
increased demand not only for the necessities that should be shared
equally but for all sorts of other goods with resulting increases in
their prices. The increased prices and higher cost of living would
lead to demands for higher wages. This would raise costs and
lead to still higher prices and we would be in the midst of the v1cwus
spiral of inflation. This must be avoided if at all possible and the 4
interference by rationing with the allocation of goods may be a !
lesser evil.

The same situation can arise when the scarce good is not a
consumption good that the poor must not be deprived of, but some
material like aluminum that is essential for the defense effort. By
a system of priorities and rationing or even prohibition for civilian
purposes, the government can get the aluminum it needs without
raising its price, and this is often considered to be a sufficient justi-
fication. Again there is a wasteful allocation of goods, which
would be avoided if the prices were allowed to rise sufficiently ta
indicate its relative scarcity. Those who happen to have or to get
some aluminum use it lavishly, now its price is low, and many who
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need some for relatively urgent purposes and who would pay high
prices are unable to get it because they are not sufficiently expert
at unwinding the red tape that unavoidably takes the place of the
price mechanism. In such cases too it may be considered inadvis-
able to let the price rise, partly because it would permit some
people improperly to make enormous profits “out of the nation’s
dire need” and partly because the rise in prices may threaten
inflation. And so prices are kept down by law, distribution is gov-
erned by rationing or priority certificates, and the optimum
allocation of goods is sacrificed.

All the benefits can be obtained, without this loss, by general rationing
of purchasing power.

These are insufficient reasons for abandoning the price mech-
anism (although rationing may be justified as a form of state
guardianship to prevent foolish spending). Excessive profits can
better be taken away by taxes than by keeping the price of the

.product down. It will be no worse for the potential “profiteer”
and the benefits of the price mechanism will be retained. When
there would be too much spending and danger of inflation, spending
can more rationally and more equitably be kept down to the safe
level by the imposition of taxes on all incomes or expenditures,
so that the remaining incomes can buy the goods that are available
at the old prices. The taxation will be no real hardship since it
only serves to keep prices down and never decreases the actual
quantities of goods and services that the taxpayers are able to
buy and consume.

It may be that the supply of goods and services is so curtailed
that extremely heavy taxation is necessary if spending is to be
curtailed sufficiently to prevent rising prices and inflation. Such
extremely heavy taxation might be considered inadvisable be-
cause of its effects on people’s morale and their willingness to put
forth their best efforts in the national emergency. Yet even if this
is so it is not necessary to resort to rationing and priorities and
the"accompanying wasteful allocation of goods. In such a situation
the consumption of goods will have to be low whatever the devices
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employed. The only thing that can be given as an incentive is a
promise of more after the emergency is over. This can be accom-
plished most satisfactorily by a device called general rationing®
which would limit the amount of money that can currently be
spent on the kind of goods that are scarce. The amount that can
be spent would be the same as what would be left by the simpler
but too heavy load of taxation that would prevent inflation. The
difference is that some of this income is not taxed away but left
with the individual though it is not available for current expendi-
ture on the scarce goods. It may be spent on goods that are not
scarce or it may be saved and released for expenditure only when
the emergency is over.

The same ““general rationing” is interesting as an indication of
one of the two ways in which this device—which does not look
very much like rationing of goods at all—was developed. A grad-
ual improvement in systems of rationing finally leads to this which
is its negation in all but name. In England and much more so in
Germany the interferences with allocation from rationing many
different kinds of goods became too wasteful and too troublesome.
Everybody had to be given fixed amounts of hundreds of different
kinds of food and clothing and so on in proportion which had to
be rigid and so could not fit individual requirements. It also be-
came too complicated. So there was developed in Germany a
system of widening the items for which ration cards were issued.
Instead of having different cards for coats, for trousers, for over-
coats, for shirts, and for handkerchiefs, everybody was given an
over-all ration for “‘clothes” and the different items were given
different number of “points” which could be added to make up
the ration in the way which pleased the consumer best. This great
simplification in administration and improvement in the distribu-
tion of goods can easily be recognized as the readmission of the
price mechanism in a limited and disguised form with *“points”
taking the place of prices and the coupon a kind of subsidiary
currency.

In England similar devices were developed in a more trans-

1 Proposed by Dr. M. Kalecki of Oxford, England. See Bulletin No. 8 of the Oxford
Institute of Statistics.
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parent manner still. Thus there are meat rations, not in terms of
quantity of meat—which would raise very difficult problems as to
qualities of meat—but in terms of money cost. The consumer is
allowed to spend a certain amount of money each week in the
butcher shop and can buy either a small amount of an expensive
cut or a larger quantity of cheaper meat.

From this it is a small step to “‘general rationing”_ which would
not fix the amount of any particular commodity a €onsumer can
buy or even the amount of money spent on a particular good or
on a particular branch of consumption. By the single step of limit-
ing the amount to be spent on all kinds of scarce goods, not only
are the rich prevented from outbidding the poor but the danger
of inflation is met, while the optimum allocation of goods is main-
tained. In effect the limited amount of money that can be spent on
the scarce good is more valuable than the money that cannot, and
that therefore must either be saved or be spent on goods which are
plentiful. The former money is really worth more than the latter,
so that the device is really one of making incomes more equal by
raising the buying power of a given amount of money which is
about the same for a rich man as for a poor man.

The other root from which ‘““general rationing” developed
shows more clearly how different it really is from rationing proper.
Actually it was prepared by Dr. Kalecki as an improvement on
Mr. Keynes’s plan for deferred pay.! To prevent inflation because
of excessive spending Mr. Keynes proposed that a part of every-
body’s income (above certain minima) be deferred until after the
war when more goods would be available and when the spending
of this money could help prevent depression and unemployment.
Dr. Kalecki pointed out that this would not prevent the rich from
maintaining or even increasing their present consumption out of
their old savings, and so proposed that everybody’s expenditure
be limited directly where it was not advisable to take away enough
in taxation to force expenditure down to the required level. It is
alwgys a restriction on expenditures that is needed in the last
resoft to prevent inflation or to prevent consumption by the rich
of gaods that are needed by the poor or for the war effort.

1), M. Keynes, How to Pay for the War, Macmillan & Co. Ltd., London, 1940.
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Monopolistic interference with the best use of goods can be met by
counterspeculation.

We have considered at some length what more rational measures
could be adopted in the place of some interferences with the price
mechanism that are undertaken by governments in the general
interest. We may now turn to consider what might be done in the
cases considered above (pp. 48—45), where the power of indi-
viduals to influence price leads to wasteful allocation of goods even
though there is no intervention by the government:

All these maldistributions of goods can be remedied by taking
away from such buyers and sellers the power to influence the price
by their speculations. This may sometimes be done by destroying
a monopoly (as the Department of Justice sometimes tries to do)
or by entering into competition with a seller, but these are again
problems of production. However, the power of buyers or sellers
to influence price can be attacked directly by a device which may
be called counterspeculation. The government through a special
board estimates what, would be the price of the good that would
make demand equal to supply if there were no restriction of the
kind we wish to abolish. It then guarantees this price to all the
sellers in the case of a seller’s restriction or to all buyers in case
of a buyer’s restriction. The buyers (or sellers) then know that
the price will not move against them if they buy or sell more and
that they will not get a better price if they restrict their dealings.
The Board of Counterspeculation then buys in the free market
what it has promised to sell to buyers at the guaranteed price or
sells in the free market all that it has undertaken to buy from the
sellers at the guaranteed price. The Board of Counterspeculation
will make a profit or a loss if it makes a mistake and these may
be expected roughly to cancel out. With experience it will be able
to estimate more and more accurately and to guarantee for longer
periods. By this means the benefits ofgin optimum allocation of
goods may be brought about when the natural forces of competi-
tion fail to do this.

All of the devices discussed in this chapter are much more im-
portant in connection with the production of goods than with the
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problem of the optimum allocation of goods already produced,
but the principles are very similar, as we shall see when we come
to them, so our occupation with them here will make it easier to
follow their application to production. As for the actual allocation
of goods that have already been produced we may after all give
a very good mark to the uncontrolled economy where the alloca-
tion of goods has not been interfered with by roundabout govern-
ment attempts to improve the division of income without quite
realizing what it is after.



CHAPTER 5. SIMPLE PRODUCTION I
(IN A COLLECTIVIST ECONOMY)

In this chapter, where we first approach the problems of pro-
duction, we shall consider only a very simple form of production—
so simple that its artificiality will be apparent. Yet it is worth
while paying considerable attention to it because it will enable us
to develop important principles that are applicable to real pro-
duction of any degree of complexity. If these principles are not
thoroughly understood the later chapters will be very difficult
to follow.

The study of production with only one factor is unrealistic, but it is a
useful exercise. Factors that are not scerce may be ignored.

By simple production we mean the production of a single homog-
enous and divisible consumption good by the use of a single
homogeneous and divisible factor of production. This never really
happens. In all production at least one kind of labor is employed,
some raw material is used, some tools or more complex instru-
ments of production are utilized, and the operations take place in
a building or at least on a piece of land so that we have at least
four different factors of production. We might also count such
factors as light and air and warmth that are necessary, and we
could include the operation of natural forces like gravity and
magnetism. We do not usually count the last two groups of
influences, essential as they are, because they are freely available
so that there is no need to economize in the use of the force of
gravity or the air we breathe or burn up. We can use this principle
to make our simple production appear more possible. We may get
over the difficulty of supposing only one factor in operation by

57
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supposing instead that all except one of the factors is freely avail-
able so that there is no sense in economizing them. Then for
economic purposes we may ignore them, just as we (usually) ignore
the air we breathe, and speak only of the single factor the supply
of which is so limited that there is reason in economizing it. To
such a limitation we give the technical name scarcity. If the amount
available of anything is sufficient to satisfy all possible uses and
still leave some over, it is not scarce. It might be rare yet have so
few uses that there is more than enough and it is not scarce, but

vabundant. If there is not enough to satisfy all possible uses, it is
scarce however great may be the quantity available. One factor
may, therefore, be understood to mean one scarce factor.

The fundamental economic problem is the problem of choice.

While there are no economic problems where there are no
scarce factors, the existence of a scarce factor is not sufficient to
make an economic problem. If the scarce factor is able to make
only one product (which must itself be scarce or else the factor
could not be scarce) the whole supply of it should obviously be
directed toward making this product. There is still the problem
of the manner in which it is to work, of the technique to be used,

~ but that is a technical and not an economic problem.

The economic problem arises only when a scarce factor is
capable of being used to make two or more different products.
Then we have the economic problem of deciding where to put the
factor to work—what productsit should be set toproduceand in what

\ proportions the factor is to be shared between the different jobs.

That there must be alternative uses for a factor before there
can be an economic problem is mentioned here only in order to
bring out the essential nature of the economic problem as one of
choice. Unless there is scarcity choice is unnecessary. All uses can
be satisfied. Unless there are alternative uses for a factor choice
is impossible. There is only one thing the factor can do.

The necessary condition that there shall be scarce factors with

- alternative uses before there can be any choice and therefore any
- ; economic problem does not make economic problems at all rare.



SIMPLE PRODUCTION I 59

This will be seen when it is realized that the possibility of using
a factor for producing the same physical good at different times
gives an opportunity for choice so that they must be considered
as different goods distinguishable by the time when they become
available. Similarly possible difference of place of the product
presents an economic problem. And even if a factor can only pro-
duce a single product at a single time and at a single place, we
still have an economic problem—and an important one—if there
remains the choice between using labor in producing this product
or refraining from production in order that the laborer may enjoy
leisure. Leisure must be considered as an alternative product,

permitting choice and thus giving rise to the economic problem. :

‘The optimum division of a factor among different uses implies that
the value of its marginal product is not less than the value of any al-
teraative marginal product.

The optimum division of a factor between two products will
not have been reached if it is possible, by shifting some of the
factor from one product to the other, to produce something that
is worth more than what is given up. If a unit of factor is taken
away from the production of meat and devoted to the production
of fruit, and if the result is that 1 pound less of meat and 1 basket
more of fruit is produced, we cannot say whether the change is
an improvement in the situation or a deterioration until we know
sthe marginal substitutability or M of fruit for meat (or their
relative valuation) which, if there is an ideal distribution of goods,
must be the same for all consumers of both goods. If the addi-
tional basket of fruit is valued more highly than a pound of meat
given up so that its M for meat is greater than 1, the change is an
improvement. If the pound of meat is valued more highly so that
the M of fruit for meat is less than 1, it is a deterioration.

The relative valuation (or M) is given by the relative price. If
the basket of fruit has a price of 60 cents and a pound of meat
has a price of 30 cents then the shift of a factor from producing
30 cents’” worth of meat to producing 60 cents’ worth of fruit is
an improvement.
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It should be noted that only if there is an optimum allocation
of goods can one be sure that the higher priced basket of fruit
indicates a greater M and is more useful to consumers than the
lower priced pound of meat.

The extra pound of meat that can be produced if another unit
of factor is applied to the production of meat is called the marginal
product of the factor. If a unit less of the factor is applied to the
production of meat there results a decrease in the output of meat,
also of about 1 pound. This too is called the marginal product of
the factor. Similarly the addition or subtraction of a unit of the
factor from the production of fruit will increase or decrease the
output of fruit by 1 basketful, and this basketful of fruit is called
the marginal product of the factor. In our example the marginal
- product of a unit of factor is 1 pound of meat or 1 basketful of fruit.
The value of the marginal product is 30 cents in the case of meat
because the marginal product (which is 1 pound of meat) has a
value of 30 cents, and the value of the marginal product in the case
of fruit is 60 cents because the marginal product (which is 1
basketful of fruit) has a value of 60 cents. We can therefore say
'that it is beneficial to have a unit of the factor of production shifted
from producing meat to producing fruit because the value of the
marginal product of fruit is greater than that of meat.

There is then a social benefit in moving units of scarce factors
with alternative uses from points where the value of their marginal
“product is less to others where it is greater. Such a movement
should continue as long as there persists any divergence between
the values of the marginal product in different uses. As the move-
ment goes on, say from meat to fruit, the supply of meat will
decrease and the supply of fruit will increase. As a result, the
relative valuation (or M) of meat will rise and that of fruit will
fall, in accordance with the principle of diminishing M, and their
prices will move in the same way, until the values of the marginal
products in the two uses are equalized. (That is, unless the quan-
tity of the factor applied to one of the products falls to zero
before this point is reached when naturally none of this good will
be produced.) The price of meat will rise above 30 cents, and the
price of fruit will fall below 60 cents, but the shift of factors from
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producing meat to producing fruit should continue as long as the
value of the fruit marginal product is greater than the value of the
meat marginal product. The values will thus keep moving until
they meet at some intermediate point—say at 40 cents. At this point
no further benefit is to be derived from shifting factors from meat
to fruit. When the value of the marginal product of each factor
has thus been made the same in every use to which it is put, the
optimum division of the factor between the different products will
have been reached. (Of course there is no reason why the value
of the marginal product of any factor should be equal to that of
any other factor—it is only the value of the marginal product of
the same factor in different uses that has to be equalized.) .-

It will be observed that the argument concerning the optimum
division of a factor of production between different products is
almost exactly the same in form as that given in Chapter 8 in
connection with the optimum division of income among different
individuals. There we found the optimum would be reached when
the marginal utilities of income were the same for all the indi-
viduals among whom the income is divided. Here we find that the
optimum is reached when the values of the marginal product are
the same in the different uses to which a factor can be directed. In
the case of the division of income we could not apply this principle
directly because of the impossibility of measuring on the same
scale the marginal utilities of income to different individuals, so
we had to resort to an argument in terms of probabilities. Here
the values of the marginal products are objectively determinable
from the physical marginal products which the managers of pro-
duction can estimate and the prices of the products which can be
seen on the market. Consequently we have a more satisfactory
direct solution and do not have to be satisfied with probabilities.

To bring this about in any real society involves an infinitely complex
problem.

In the form in which we have just left the solution of the prob-
lem of the optimum division of a factor between different products;
it is no more capable of practical settlement than the ideal division
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of income that would equalize the marginal utilities of income to
all the different individuals in the economy (though the reason for
the difficulty is different). It would not be possible for the man-
agers of production in the collectivist economy to run the economy
efficiently by continually comparing values of marginal products
of different factors in different branches and subbranches of pro-
duction in order to shift a factor from points where the value of
its marginal product is less to others where it is greater. It would
not matter for this whether the managers were scattered about
the various manufacturing plants in the country or whether they
were collected in one vast government building and called them-
selves the Ministry of Economic Planning. In the former case,
they would at least be able to manage their plants. In the latter,
they would only get tied up in the hopeless intricacy of the prob-

vlem of shifting resources to and fro. This would involve a cen-
tralized miscellaneous knowledge of all the details in all the manu-
facturing units in the whole economy and a conscious reshuffling of
factors of production throughout the whole economy every time
there was any change in needs or tastes or in technical knowledge
or in the supply of any of the factors. Some approach to this seems
to have been attempted with disastrous result in Russia and was
adequately criticized by Trotsky who wrote:

If there existed the universal mind that projected itself into the
scientific fancy of Laplace; a mind that would register simultaneously
all the processes of nature and of society, that could measure the dynam-
ics of their motion, that could forecast the results of their inter-reactions,
such a mind, of course, could a priori draw up a faultless and an exhaustive
economic plan, beginning with the number of hectares of wheat and
down to the last button for a vest. In truth, the bureaucracy often con-
ceives that just such a mind is at its disposal; that is why it so easily
frees itself from the control of the market and of Soviet democracy.!

It can be solved with the help of the price mechanism and a simple
Rule that must be followed by the managers of every production unit.

The only salvation of the economy lies in utilizing the price
mechanism here just as in the problem of the optimum allocation

tL. D. Trotsky, Soviet Economy in Danger, pp. 29-30, Pioneer Publishers, New
York, 1981,
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of goods and the optimum division of income. With the help of
the price mechanism this intricate problem can be solved in a
collectivist economy in the following way:

First, there must be a free market in the sale of the consumption
goods so that there can be established an optimum allocation of
whatever goods are produced. (The question of the division of
money income among the consumers is here taken for granted. It
is assumed that the division of income is either satisfactory or
inevitable.)

Second, there must be a free market in the sale of the factors
of production to the managers of production so that the price of
any factor, payable by the manager who acquires it for use in the
factory, is the same as the price paid by any other manager.

In each market, whether for factors or for products, prices are
raised whenever the demand for any product or factor is greater
than the supply and lowered when the supply is greater than the
demand until a set of prices is reached in which each demand is
equal to the corresponding supply.

Such a complete equilibrium will seldom, if ever, be reached,
and certainly will not long remain unchanged. This is because as
quickly as the price adjustments are made there are changes in
tastes and in needs, in techniques of production and in the supply
of factors, all of which will affect supply and demand for the
various factors and products so that prices will have to be changed
again to bring supply and demand into equality. However, at each
moment the prices which momentarily bring supply into equality
with demand will be playing their part in bringing about the
optimum division of each factor among the different products.

The demand for each consumption good produced will be
determined by the division of income, the needs and tastes of the
consumers, and the prices at which alternative products are avail-
able to them. The supply of the consumption goods (and therefore
also the price at which the supply of each is equal to its demand)
will depend upon the quantities produced. This has yet to be
determined.

The supply of the various factors of production is, in general,
given by the amount of them available in the economy. The
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demand for them will again depend on the quantities of the various
products that are to be produced by means of these factors, and
this has yet to be determined.

This brings us to the third and final step in solving the problem.
The optimum division of each factor among the different products
(and the amounts of the various products to be produced) can now
be fixed by issuing a simple Rule which every manager of pro-
duction must obey. The Rule is:

—~—

i If the value of the marginal (physical) product of any factor is
" greater than the price of the factor, increase output. If it is less, decrease
*output. If it is equal to the price of the factor continue producing at
. the same rate. (For then the right output has been reached.)

If these three steps are taken nobody need be put in charge of
attending to the details of the whole economy. The simple Rule
carried out by each manager in his own plant, with no knowledge
whatever of values of marginal products anywhere except in his
own plant, will bring about the optimum division of each factor
between the production of different goods.!

This does not mean that there is nothing for the Ministry of
Economic Planning to do. If means only that the Ministry should
not try to concern itself with details that can much better be
attended to by the manager on the spot if the appropriate rules
are provided for him in conjunction with the pricing mechanism.
The business of the Ministry of Economic Planning is to establish
the appropriate rules and to see that they are followed and that
the price mechanism is kept in operation. It is by promulgating
and maintaining the general rules consciously directed toward
the optimum operation of the whole economy that the controlled

1 Cf. Trotsky, op. cit.: “The innumerable living participants of the economy, State
as well as private, collective as well as individual, must give notice of their needs and
of their relative strength not only through the statistical determination of plan
commissions but by the direct pressure of supply and demand. The plan is checked
and, to a considerable measure, realized through the market. The regulation of the
market itself must depend upon the tendencies that are brought out through its
medium. The blueprints produced by the offices must demonstrate their economic

+¢ expediency through commercial calculation.” (p. 80.) “Economic accounting is
{ unthinkable without market relations.” (p. 83.)
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economy is distinguishable from the uncontrolled economy which
does not so establish the general rules. The uncontrolled economy
will indeed generally show a much more luxurious and complex
growth of particular regulations. These naturally arise from at-
temps to correct particular failures resulting from the absence of
any general plan for the economy as a whole.~

The Rule equalizes the value of the marginal product of each factor in '
each of its uses.

With the prices of the factors raised and lowered to make the
demand for each one of them equal to its supply and with every
manager of production keeping the Rule, the value of the marginal
product will automatically come to be the same for each factor in
all of its uses. This is because each manager expands or contracts
production until the value of the factor’s marginal product is equal
to its price. Since the price is the same for all managers who pur-
chase the factor, the values of the marginal products will all
automatically be made equal to each other.

The equalization comes about in two ways. If a manufacturer
finds that the value of his marginal product is greater than the
price of the factor, the Rule enjoins him to expand production.
In the first place this increases the supply of his product and tends
to reduce the price at which it is sold, so that the value of the
marginal product will fall as long as the marginal physical product’
remains the same. In the second place it (simultaneously) increases
his demand for the factor so that éts price tends to increase. If one
additional unit of the factor which costs $1.00 permits 2 more
baskets of fruit to be produced and these sell at 60 cents each, then
the marginal product is 2 baskets of fruit, and the value of the
marginal product is $1.20. The fruit grower is thus instructed
by our Rule to purchase more of the factor and produce more fruit.
As this is done by him, and by any other fruit growers who find
themselves in a similar position, the supply of fruit increases while
the supply of other goods previously produced by these factors
decreases so that fruit tends to become cheaper. When the price
of fruit has fallen to 55 cents a basket, the value of the marginal
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,product will have fallen from $1.20 to, say, $1.10 if the marginal
physical product itself remained the same at 2 baskets of fruit.

At the same time the increased demand for the factor by the
fruit growers will have raised its price. If the price rises from
$1.00 to $1.10 it will now be equal to the value of the factor’s
marginal product in fruit, and the fruit grower will not change his
scale of production again until something else happens to alter
.the price of the factor or the price of the product or the marginal
physical product of the factor.

The private marginal opportunity cost and the social marginal op-
portuaity cost are equalized by free consumer purchases on the market.

We have seen in Chapter 4, p. 43, that each consumer adjusts
the quantities of each good that he buys in such a way that his
M corresponds to his marginal opportunity cost. By the latter
phrase was meant the alternative goods that he has to sacrifice
in order to obtain another unit of the good in question. We saw
there too that if the quantity he purchased had no influence on the
price he paid (and it cannot be allowed to have such an effect if
there is to be an optimum allocation of goods), the marginal
opportunity cost was given by the relative price of the products.
If meat is 30 cents a pound and fruit is 60 cents a basket, the
marginal opportunity cost of another basket of fruit would be the
2 pounds of meat. This might be called the private marginal oppor-
tunity cost because it is what the individual privately has to give
up in order to get the additional basket of fruit. The individual
reaches the best position available to him when he makes the
‘private marginal opportunity cost of each good equal to its mar-
! ginal substitutability.

What we have been discussing in this chapter can be described
as the social marginal opportunity cost. This is not what any
particular individual has to sacrifice to get another unit of any-
thing, but what society has to sacrifice when another unit of any
iparticular good is purchased. What society has to sacrifice is the
alternative product that might have been produced by the factor
that was devoted to the particular good.
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We may repeat that these calculations are applied to the
margin. We do not consider what else could have been produced
if the whole production of a particular good were given up, or
even a very large block of it, but how much more of another
product could have been produced if one unit of factor were shifted

[ from this to the alternative product.

In this way each individual is induced, while seeking his own interest,
to do that which is in the social interest.

If every manager adjusts his output so as to make the value of
the marginal product of each factor equal to its price and the price
of the factor is the same to every manager of production, so that
the different marginal products of each factor have equal values
(as we have seen, p. 65), the social marginal opportunity cost of
any product will be measured by its price. A dollar’s worth of any
product will be just that amount by which output would be reduced
if a dollar’s worth of the factor were withdrawn from its produc-
tion. This $1’s worth of factor, wherever it is applied, can increase
production by just $1°s worth of product. Consequently, the sacri-
fice of $1’s worth of any product will permit the production of
exactly $1’s worth of any alternative product. If at the same time
no individual buyer has any influence on price his private marginal
opportunity cost is also measured by the price. What our Rule
does then is to equate the social and the private marginal oppor-
tunity costs so that every individual, in trying to minimize his
own sacrifice of alternatives when he spends his money income to
his own best advantage, is led automatically and even uncon-
sciously to minimize the social sacrifice in producing what gives
him most satisfaction. This is the essential social utility of the price
mechanism. If it is appropriately used it induces each member of
society, while seeking his own benefit, to do that which is in the
general social interest. Fundamentally this is the great discovery
of Adam Smith and the Physiocrats, although they were too

optimistic in assuming that it was hardly necessary to bother about

seeing that the right rules are promulgated to be sure that the
mechanism works the way it should.
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The Rule also works if there are many stages in production,

So far we have spoken only of factors of production that are
applied to the manufacture of consumer’s goods. The same analysis
can be applied when production has many steps. Factors can be
used to produce other factors of production which in turn can be
used to produce still other factors of production, with any number
of stages before we get to the final consumer’s goods. If the same
Rule is applied throughout the economy all that we have said will
still hold. A dollar’s worth of consumption good is produced, at
the margin, by $1’s worth of a factor 4. This in turn is produced,
at the margin by $1’°s worth of factor B, and so on as far back as
one likes up to $1’°s worth of factor M. This $1’s worth of factor
M could have produced $1°s worth of factor N and it in turn §$1’s
worth of factor O, and so on until we come to factor Z which could
have produced $1’s worth of an alternative consumption good.
The price of consumption goods still represents the social marginal
opportunity cost, so as long as our Rule is applied throughout the
economy (and the accompanying free markets are maintained) we
will have the optimum division of each factor, directly and indi-
rectly, in the production of the different final consumer’s goods.

<" Where there is only one (scarce) factor and no indivisibilities there must
be constant returns to the scale of production.

Throughout this chapter we have avoided the complications
that arise from changes in the marginal product of factors and in
their average product that results from changes in output. This
can be excused in the present chapter where we have supposed
that only one scarce factor of production is used in the production
of each product (which may be either a final consumption good or
another factor of production in turn). It is permissible here to
assume that factor and product increase in the same proportion
so that both the marginal (physical) product and the average
(physical) product (the total physical product divided by the num-
ber of units of the factor) are constant. If it is required to double
the product, twice the scarce factor should do it, because it is
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always possible to duplicate the previous methods of production
as long as all the other unmentioned factors of production are
available without cost in any required quantities. This makes it
impossible for average or marginal product to rise as output is
increased. Nor is it possible for them to fall, because if doubling
the quantity of the (scarce) factor can more than double the
product it must be that a different and better mode of production
is used for the larger output than for the smaller output. If there
is only one factor and it is divisible (as we have been assuming),
there is no reason why the better methods should not have been
used on the smaller scale and so we would have constant average
and marginal product or “constant returns to scale.”

In the actual world increasing and diminishing returns are of
course very common, but they are always due to changes in the
proportion of different factors used in combination or to indivisi-
bilities in the factors or in the product or in the techniques of pro- -
duction. (You cannot have a very small assembly plant for pro-
ducing only one automobile as cheaply as a larger one will produce
many automobiles.) We shall consider these as we come to them.

Productive speculation, as distinct from aggressive Speculation (with
& capiral §), is a socially most useful activity.

A word may be added here about speculation. In Chapter 4 we
spoke of counterspeculation as a device for preventing individual
buyers and sellers from influencing prices by varying the amount
they buy or sell. This device counters such Speculators as are
able, because they are very rich or because they can organize
many people into combinations, to affect the price and thus to
frustrate any attempts to bring about an optimum allocation of
goods. It is these powerful bodies which are usually referred to as
Speculators outside of economic theory and the stock exchanges
and whose activities it is desirable to curb by devices such as
counterspeculation. We may call this aggressive or monopolistic specu-
lation. There is another kind of speculation, which we may call
simple or productive speculation. A man who does not consider
himself to have any influence on the market price but who believes
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that the price is going to rise or is going to fall quite independently
of his own actions, and who buys or sells in an attempt to make a
profit, is a simple or productive speculator. If he guesses right he
makes a profit, if wrong he makes a loss. We may call such an
individual a speculator with a small “s.”” He is mentioned here
because he fits more easily than any other producer in the actual
world into the special category of producers considered in this
chapter. He takes a single product available at one time and turns
it into a single product available at another time. We have seen
that this is to be considered as the production of one good out of
another or as the use of a single factor of production to produce a
single product. The same thing applies to the man who transports
a good from one place to another. He is using the good at the first
place as a factor of production for producing a good at another
lace. :

These are perfectly legitimate production activities and must
take their place in a collectivist economy in the same way as any
other production and subject to the same rules. If §1’s worth of
aluminum today can be turned into $2’s worth tomorrow, our
Rule says that any manager engaged in production of aluminum
tomorrow out of aluminum today should extend his activities
until the price of the factor (aluminum today) is equal to the value
of its marginal product (of aluminum tomorrow). In more familiar
language this merely means that it is socially desirable that the
metal be taken from relatively unimportant uses today to render

4 it available for more urgent uses tomorrow. Similarly shifting
‘goods from points where they are relatively plentiful to others
‘ where they are relatively scarce is a productive action of the great-
est social use even though it was and perhaps still is a capital
offense in Russia. Production includes speculation (with a small
“s”).

In the illustrations given in this chapter, where a concrete
example of a factor of production had to be given, labor was never
chosen as the example if it could be avoided. This practice will be
adhered to throughout the book. Classical economists and social-
ists have regularly got into trouble by dealing with labor as a
factor of production or as the sole factor of production. The diffi-
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culties arise from the almost unavoidable confusion of labor as an
instrument of production that is capable of producing one product
or another and labor as the human beings in whose welfare the
writer is interested. By keeping away from labor as a factor,
except where it is unavoidable,! we shall attempt to avoid these
confusions. This will be all the easier because we have started out
with an explicit statement of our welfare interests rather than
hiding them or leaving them for footnotes and appendixes or
disguising them as objective “‘scientific”” laws.

1 We have already come across one such case (p. 59) in connection with the peculi-
arity of labor that it may be better not to use it at all than to use it for the production

of a scarce good, if the leisure provided by not working is valued more highly than
the product.



CHAPTER 6. SIMPLE PRODUCTION II
(UNDER PERFECT COMPETITION)
THE WELFARE EQUATIONS

Under certain conditions free enterprise leads to the optimum use of
resources without any Rule expressly designed to bring it about.

Under certain circumstances it is possible for the optimum
division of a factor between its different products to be reached
in a capitalist economy with production carried on by business
firms that are not subjected to any rule expressly devised to bring
about this result. The owner (or manager) of each firm seeks to
maximize his profit and this leads him to expand production
whenever the extra cost involved is less than the extra revenue
that results from having a larger output to sell. In the same way
it would lead him to contract production if the saving from using
a unit less of the (scarce) factor is greater than the loss from having
a smaller amount of product to sell.

If there is perfect competition in buying the price of the factor is equal to
the marginal cost to the buyer.

When the extra cost is equal to the extra revenue there is no
!proﬁt in either expanding or contracting production. '

The extra cost to the firm of employing another unit of a factor
is equal to the price of the additional unit of the factor plus the
increase in pay which the firm is forced to grant, as a result of its
increased demand for the factor, to the other units of the factor
in its employ. Thus if the manager of the firm is employing 100
units of a factor at $1 each, paying out $100, and the employment
of one more unit would raise the price of all units to $1.01, the
extra cost of employing another unit would be greater than the
price. It would exceed the price ($1.01) by the 100 extra pennies
that each of the other 100 units would be able to get because of

72 i
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his increased demand—a total of $2.01. This can be calculated
another way. The manager believes that if he were to employ
another unit he would have to pay for all the 101 units at $1.01
each, a total of $102.01, which is $2.01 more than when he
employs 100 units. The extra cost of employing another unit is
$2.01 while its price is $1.01.

If the manager does not believe that employing another unit of
the factor will increase the price (usually because he is only one of
many employers of the same factor), the second item disappears
in the calculation of the extra cost of employing another unit. The
101 units simply cost $101 instead of $100 for 100 units, and the
extra cost of employing another unit, §$1, is equal to the price of
the factor.

Such an absence of any influence over price is called perfect
competition in buying.

If there is perfect competition in selling the price received for the
product is equal to the marginal revenue.

The extra revenue that the firm obtains from employing another
unit of a factor is equal to the value of the extra or marginal
product minus the loss in revenue that the manager believes will
come from the reduction in price because of the increased supply.
Thus, suppose a firm was producing and selling 200 units of
product at 50 cents each, so that the total revenue was $100, and
that employing another unit of factor would increase output from

+200 to 202 units and this would lower the price to 491 cents. The
extra revenue would be equal to the value of the extra 2 units (99
cents) minus 200 times % cents (or $1). In this case the extra
revenue is actually negative, minus 1 cent. This too can be calcu-
lated the other way. If 202 units were produced and sold at 493
cents each, the total revenue would be $99.99—1 cent less than
what is obtained from the sale of 200 units at 50 cents each. If
the price fell only to 49% cents, the extra revenue would be 491
cents. This figure is obtained by subtracting 200 times % cent
(or 50 cents) from 99} cents (twice 491). Revenue is $100.491
instead of $100. As long as there is some fall in price the extra
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or marginal revenue is less than the value of the marginal product.

If the manager of the firm does not believe that the increase
in his output will have any effect on the price, then again the
second (and negative) item disappears in the calculation of the
extra revenue. The 202 units will net $101 instead of $100 for
200 units. The extra revenue of $1 equals the value of the mar-
ginal product. Such an absence of influence on the price of the
product is called perfect competition in selling.

If there is perfect competition throughout the economy individual en-
terprisers seeking to maximize their profits behave just as if they were
following the Rule.

We have seen (p. 72) that the principle followed by the firm
seeking to maximize its profit is as follows: “If the extra revenue
from employing another unit of any factor is greater than the
increase in cost, increase output (for that will increase the profit).
If the fall in revenue from employing a unit less of a factor is less
than the fall in cost from so doing, decrease output (for that will
increase the profit). If the rise or fall in revenue from changing
the quantity of a factor used is equal to the rise or fall in cost,
continue producing at the same rate (since the change would not
increase the profit).” We have just seen that if there is perfect
competition in buying the change in cost from using one unit
more or one unit less of the factor is exactly equal to the price
of the factor, so that we may say “‘the price of the factor’ instead
of ““the rise or fall in cost.”” We have also seen that if there is per-
fect competition in selling the change in revenue from varying
output by employing a unit more or a unit less of the factor will
change the revenues by exactly the value of the marginal product,
so that we may say ‘“‘the value of*the marginal product™ instead
of “the rise or fall in revenue.” If we substitute these phrases into
the principles for maximizing profit it reads as follows:

“If the value of the marginal product of any factor is greater
than the price of the factor, increase output. If the value of the
marginal product is less than the price of the factor, decrease out-
put. If the value of the marginal product is equal to the price of
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the factor, continue producing at the same rate.” This is identical
with the Rule given the manager of production in the controlled
economy (see p. 64) and would lead in exactly the same way to
the optimum allocation of the factors among the various products.

This is illustrated by the welfare equations which must be satisfied if
the optimum is to be reached.

The discussion as developed so far may be expressed by the
following chain of five equations between six items, which describe
the situation in each productive unit when the optimum division
of each factor among its different products has been accomplished
by private profit-seeking firms when perfect competition in buying
and in selling exists in every productive unit throughout the whole
of an uncontrolled economy. These may be called the welfare
equations. The six items are:

1. The Marginal Social Benefit (msb). This is the benefit to society
(4. e. the net benefit to all the members of society affected) from the
particular increment of output of product considered.

<

2. The Value of the Marginal Product (vmp). This is the physical incre- _

ment of output of product being considered, multiplied by the price
paid for it by the consumer. If the increment is exactly one unit of

product, the value of the marginal product will equal the price of the
product (p).

8. The Marginal Private Revenue (mpr). This is the increase in revenue ;.

(positive or negative) received by the producer as a result of pro-
ducing and selling the increment in output.

4. The Marginal Private Cost (mpc). This is the increase in cost incurred _

by the producer as a result of increasing the quantity of factor he
purchases in order to be able to produce the increment of output.

6. The Value of the Marginal Factor (vmf). This is the physical increment
of the factor of production (that is needed to make the increment of
product) multiplied by the price per unit paid for it and received by
the owner of the factor. If the increment is exactly one unit of factor,
the value of the marginal factor will be equal to the price of the

*factor (pf).

6. The Marginal Social Cost (msc). This is the sacrifice to society from
having the marginal factor used up here so that it is not available for
use elsewhere. It is the “social marginal opportunity cost” referred

" to on p. 66. It is the alternative marginal social benefit that the mar-
ginal factor could have produced if it had been used elsewhere.
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The five equations are:
(1) Marginal Social Benefit = Value of Marginal Product

This equation is satisfied if there is an optimum allocation of consump-
tion goods and if the purchaser of the good is the only individual in
society who is affected by the purchaser’s use of the product. In that case
the amount of money paid for it measures the usefulness of the product
to the purchaser and so to the society of which he is the only individual
affected.

(2)  Value of Marginal Product = Marginal Private Revenue

This equation is satisfied if there is perfect competition in selling the
product. The producer is then not able to influence the price of the
product by varying the output, so the extra revenue he gets from an
increment in output is simply the physical increment in output multi-
plied by its price.

(3) Marginal Private Revenue = Marginal Private Cost

This equation is satisfied if the producer maximizes his profit, This
involves expanding output as long as the marginal private revenue is
greater than the marginal private cost and contracting output as long
as it is less; the equilibrium position where profits are maximized thus
being reached only when these two values are equated.

(4 Marginal Private Cost = Value of Marginal Factor

This equation is satisfied if there is perfect competition in buying factors
of production. The producer is then not able to influence the price of the
factor by varying the quantity of it that he buys, so the extra cost of
buying the increment of factor is simply the physical quantity of the
factor multiplied by its price.

(5) Value of Marginal Factor = Marginal Social Cost
This equation is satisfied if the first four equations hold for all the other
production units in the economy using the factor so that the value of the

marginal factor equals the alternative marginal social benefit from using
the factor in these other uses.

These five equations may conveniently be written out in
abbreviated form thus:
msb = vmp = mpr = mpc = vmf = msc
The optimum allocation of factors between different uses is

attained if the first of the six items is equated to the last and
i msb = msc with only one equation instead of five. This would
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represent the task that confronts a Ministry of Economic Planning
which tries to utilize the factors of production in the best possible
manner by shifting resources directly from points where they are
less useful to others where they are more useful until they are
equally useful in all uses.

The method of the collectivist economy described in Chapter
4 can be represented by these three equations:

msb = vmp = vmf = msc

The first of these, msb = wvmp (equation 1, p. 76), is satisfied if
there is an optimum allocation of consumption goods such as can
be brought about by a free market as described in Chapter 1. The
second, vmp = vmf, is given by the Rule that the managers of all
production units must obey. The third equation, vmf = msc
(equation 5), is satisfied if all the other managers of production
(who have to pay the same price for the factor) make this price
equal to the value of alternative marginal product, since msc is
nothing but the alternative msb.

The Welfare Equations
Direct Equalization by Completely Centralized Economy
i

Equalized by Rule of Decentralized
but Collectivist Economy

i
msb = wvmp = mpr = mpc = wvmf = ms
1 1 1 T 1
1 2 8 4 5
Optimum Perfect ~ Maximization  Perfect First four

distribution competition of profit  competition equations all fulfilled
of produced in selling in buying  in alternative uses
goods product factor of factor so that
omf = msb in the
alternative uses

If these five conditions are satisfied, an optimum allocation of

factors among the different products is reached in a capitalist
economy.



CHAPTER 7. SIMPLE PRODUCTION III
(IN THE CAPITALIST AND IN
THE CONTROLLED ECONOMY)

We may now turn to the consideration of how likely it is that
an optimum division of each factor between its different products
would actually be reached. In other words, how likely is it that
the five equations will actually be fulfilled.

The conditions under which the welfare equations would be satisfied
in a capitalist economy are very stringent and unlikely to be fulfilled.

Equation 1 (msb = vmp) is fairly easily satisfied. If there is a
free market in consumption goods and consequently no discrim-
ination between different consumers, the price will measure the
marginal substitutability for each consumer. Accepting the given
distribution of income as good or as inevitable, the value of the
marginal product of a unit of factor will measure the msb of a unit
of factor directed at the margin to each product.

Equation 8 (mpr = mypc) is satisfied if the firms adjust their
output to maximize their profit.

The difficulties arise with equations 2 and 4 (vmp = mpr and
mpe = vmf). There is not likely to be perfect competition in
buying and selling throughout the economy, and if these two
equations are not satisfied everywhere, equation 5 (vmf = msc),
which depends on all the others being fulfilled in alternative uses,
will not be satisfied in any of the other cases so that the optimum
division of factors will not be achieved.

The infrequency of perfect competition is shown by the importance of
salesmanship.

The frequency with which competition in selling is imperfect
in the actual world is reflected in our general attitude toward
78
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selling and salesmanship as an important art. Where there is per-
fect competition in selling, the seller can sell as much as he wishes
and could without effort sell more at the same price but prefers
not to do so. If any effort is expended on salesmanship or in adver-
tising (except perhaps to provide information as to what is avail-
able), it is because it is not possible otherwise to sell more at the
same price and equation 2 is not satisfied. The prevalence of the
notion that the seller has to please the buyer rather than the buyer
the seller—that the customer is always right—is an indication of
how natural it is for competition in selling to be imperfect. If the
seller could sell as much as he wished at the current price, sales-
manship would be unnecessary.

Perfect competition in buying or hiring factors of production is
more common than perfect competition in selling, but it is by no
means universal. Where there are large purchasers—great cor-
porations or purchasing associations—even branches of govern-
ment that unthinkingly adopt the businessman’s principles of
maximizing profit by minimizing the total cost of what is bought
—it is natural that demand be restricted because a larger purchase

-would raise the price against the buyer. In other words, mpc is
greater than vmf, and equation 4 is not fulfilled.

The optimum application of resources in any particular use is only
relative to what is happening elsewhere in the economic system.

Finally, even where the first four equations happen to be satis-
fied, equation 5 will not be satisfied unless the first four equations
hold in all the alternative uses of the factor. If this further condi-
tion is not met, vmf will not equal msb in the alternative uses and

\therefore will not equal msc. This illustrates the relative nature of
the optimum division of a factor among its different products. If
too much of a factor is employed in some uses it is inevitable that
too little of it is employed elsewhere. The one defect implies the
other and cannot be put right without shifting some factor from

the place where too much of it is being used. This is indicated by
the fifth equation.
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Perfect competition must be universal if the optimum is to be reached.

Furthermore, an optimum division of factors in an uncontrolled
economy is not only unlikely but unstable. If there are many
firms engaged in any particular branch of production, each firm
may be too small to affect the price at which it buys the factor and
sells the product so that all four direct equations are satisfied. If
this is true in the production of all the alternative products to
which the factor can be applied, equation 5 is also satisfied and
we have the optimum division of the factor. But we are still con-
sidering the use of only one (scarce) factor, and we have seen that
this is accompanied by constant returns. Each firm can increase
its output without changing the price of the factor or the price
of the product or the marginal physical product of a unit of factor.
This means that if the firm is making any profit it can increase
this profit indefinitely simply by increasing the scale of its activi-
ities. This would immediately make at least some of the firms
large enough to be able to influence the price at which they sell
the product or buy the factor, so even if there should exist the
condition for bringing about an optimum division of a factor
among its different products this situation will tend to destroy
itself.

It can be shown, with the help of the average-marginal relationship,
that there may be no direct gain in the firms’ expanding.

Things are not quite as bad as the last paragraph might sug-
gest. This is because each firm in the original optimum position
would not be making any profit (or loss), so there would be no
incentive to expand (or contract) production.

We are here assuming that there is only one scarce factor so
that we have constant returns and a 1 per cent increase in the factor
brings about a 1 per cent increase in the product. If 100 units of
factor are used to produce 200 units of product, the addition of
another unit of factor, raising the total amount of factor from 100
to 101 units, has the effect of increasing the product in the same
proportion from 200 to 202. The marginal product is 2 units of
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product (because an additional unit of factor brings about an
increase of 2 units in the total product). The average product is
also 2 (233) and remains at 2 after production is expanded ($3%).
The marginal product is equal to the average product. This must
be so whenever the average product is unaffected by the scale of
output (and we have constant returns) because if the marginal
product were greater than the average product an increase in
output would raise the average product. If the marginal product
were more than 2, the total product of 101 units would be more
than 202 and the average product would be more than $3% (that
is, it would become greater than 2). Similarly, the marginal
product cannot be less than the average product because then the
total product of 101 units would be less than 202 and the average
product would be less than 31 (or below 2). If there are constant
returns to the factor of production, and there must be where there
is only one factor of production, the marginal product can be
neither greater nor less than the average product and so must be
equal to it.

Irrespective of the figures in any particular example we can
see that if mp (the marginal product) is greater than ap(the average
product), ap must be rising—or we can say that the greater mp
raises ap toward its own level. Conversely, if ap is rising, mp must
be greater than ap—otherwise ap would not be raised. On the
other hand, if mp is less than ap, ap must be falling—the lower mp
pulls it down toward its own level. Conversely, if ap is falling,
mp must be less than ap—otherwise ap would be pulled down. If
mp is equal to ap, mp neither raises nor pulls down ap, so ap is
constant. Conversely, if ap is constant, as it must be in our case
of constant returns, it must be equal to mp. This, perhaps obvious,
arithmetical relationship holds in the same way between marginal
and average cost and between the marginal and average measure-
ments of anything. It was applied (on pp. 72 and 78) to marginal
cost and average cost of a factor, where the average cost was the
price of the factor, and to average revenue and marginal revenue,
where the average revenue was the price of the product.

The average-marginal relationship may be symbolized by the
following mnemonic which guards one against confusion by the
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asymmetry of the relationship. The relationship is asymmetrical

lbecause it is concerned with the position of the margiral item
(whether it is greater or less than the average 1tem) and with the
direction of change of the average item (whether it is increasing or
decreasing or constant as the scale of operations is increased) and
not the other way round.

M
M
M

If M (the marginal item) is higher than A (the average item), 4
is rising (indicated by the rising arrow pointing to the higher M).
If M is lower than 4, A4 is falling (indicated by the falling arrow
pointing toward the lower M). If M is equal to 4, 4 is constant
(indicated by the horizontal arrow pointing toward the M that is
on a level with 4). M draws 4 toward itself.

Coming back to our problem, we recall that in the optimum
position equation 8 is satisfied because profits are maximized so
that mpr is equal to mpc. Since there is perfect competition (other-
wise the position would not be an optimum one), average private

_ revenue (apr) is equal to mpr. Since there are constant returns to
" scale (because only one scarce factor is being used), mpc is equal
to apc (average private cost). Thus we have the three equations

apr = mpr = mpc = apc

With apr equal to ape, total private revenue is equal to total private
cost too and there is no net profit or loss.

It is still true, as was noted above, that an increase in output
will result in a proportionate increase in profit. A 10 per cent
increase in output will be accompanied by a 10 per cent increase
in profits, a 20 per cent increase in output by a 20 per cent increase
in profits, and so on. But since profits are equal to zero to begin
with, there is no automatic tendency for the firm to expand to
increase profits and so break up the optimum situation.
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But there is always an indirect gain from their becoming large enough
to establish a monopoly.

However, it cannot be said that all is well. Even though there
is no direct profit in expansion of output (or in contraction) there
is nothing to keep the firm at the optimum position for there is
no loss in expansion or in contraction. And there is an indirect
profit in expansion. For if a firm can become large enough it w:ll
be able to influence price and so turn its zero profit into a positive
one through being -able then to get a higher price by restricting
total output. It may also be able to pay a lower price for the factor
as a result of restricting its demand for it. In the same way all the
firms could gain by combining into a monopoly which would make
a positive profit for all its members by restricting production and
thus lowering factor prices and raising product prices. In this way
there is a real tendency, though not so direct as is provided by the
prospect of an immediate increase in profits from expansion itself,
for monopoly or combination which would wreck equations 2 and
4 and destroy the optimum situation. Under constant costs there is
no force to prevent this, and it is only a matter of waiting for one
firm to expand and oust the others or for all the firms to comne to
some sort of agreement on sharing the spoils of monopolistic
combination before the optimum situation is shattered even if it
should arise in the first place.

The conclusion that the optimum division of a factor among its
different products is not likely to be reached in an uncontrolled
economy of the kind examined is unfortunate not only for the
uncontrolled economy but also for the controlled economy. This
is because the controlled economy is thereby deprived of a most
powerful instrument.

Perfect competition has advantages over the attainment of the optimum
by the Rule: the incentive to the managers is of the ideal intensity,

Where private enterprise would lead to an optimum division of
a factor among its products and is not in conflict with any of the
other aims of society is it preferable to its alternative of state enter-
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prise with the managers subject to the Rule of Chapter 5. Private
enterprise is preferable because there is a closer identity of the
interest of the manager with the social interest. It is true that the
Rule, if carefully applied, will lead more directly to the optimum
division of factors among their products, but the incentive to apply
it accurately is not so clear or so great. Every dollar that the man-
ager of a free enterprise can save society is a dollar saved for him-
self, and only if he does the very best possible is he able to make
a normal income for himself. Some incentives in the form of
rewards (and punishment too perhaps) will have to be developed
for the manager who is subjected to the Rule, and there will be
a delicate problem of making them neither too weak nor too strong.
In private enterprise under conditions of perfect competition all
these problems are solved. Efficiency is guaranteed by the com-
petition that eliminates all but those who use the most efficient
methods possible. The incentive is of exactly the right intensity
because the entrepreneur will apply his efforts up to the point

. where a dollar’s worth of effort can be expected to bring a dollar’s
gworth of results. He will not stop short of this ideal point, as he
"would if the incentive were too weak, or wastefully go beyond
this point, as would happen if too strong an incentive were applied.
It may seem strange to some that incentives to efficiency could be
too strong, but this can be very serious. It can lead to a tyrannous
disregard for the welfare of the workers and an inhuman red-
tapism that would ultimately mean less and not more efficiency.
Finally the principle of trying to maximize profit has the great
advantage that it does not require any supervision or adminis-
tration to make the enterpriser apply it.

and alternatives to government employment are a safeguard of the
freedom of the individual.

More important than any of these administrative considerations
is the significance of private enterprise as one of the guarantees of
the freedom of the individual. There is a sound basis for this argu-
ment even if it is often distorted by fanatical capitalists who identify
the freedom of the individual with the license of the capitalist
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millionaire or even with the. economic powers of giant corpora-
tions. Though the wealth of rich men and the power of great
corporations can as well be used to limit the freedom of the indi-
viduals who directly or indirectly work for them or who depend on
them for the products that they control, it still is true that the
liberty of the individual obtained its first start in modern times
with the freeing of private enterprise and that the possibility for
the individual of finding a means of livelihood outside of employ-
ment by the state can be a check on undue subservience to the
employers who represent the state. Of course this is only one of
many forces that must be developed and maintained if democracy
is to be preserved and by itself it can not guarantee democracy,
but anything that may contribute to the safeguarding of democracy
is of great value.

.The controlled economy may consider that even some sacrifice
of efficiency in the allocation of resources is worth while as a
contribution to the safeguard of democracy, though the kind of
government that would take this into account could put up ade-
quate safeguards even if it were 100 per cent collectivist.

Where perfect competition is unable to survive—as in the case
of constant return that we have examined—it might be maintained
artificially by counterspeculation. Government guarantees of com-
petitive price would nullify any attempts at monopoly by combina-
tion or by expansion of firms to a sufficiently large size to exert
monopoly power over the prices paid and received. The same
result could be achieved if freedom of entry were maintained in
all industries so that as soon as any monopoly were formed and it
raised the price of the product or reduced the price of the factor,
new enterprise would rush in to take advantage of the possibility
of extra profit and thus would restore prices and output to the
optimum level. The difficulty here is that a large corporation or
combination can often intimidate small newcomers and the only
effective competition would be by the government. This brings
us back to the collectivist solution, but with the government and
private enterprise competing. The government agent would follow
the Rule (making vmp = ovmf) and the private firms would
maximize profit.
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This provides an objective guide in any instance whether the produc-
tion unit should be operated privately or collectively.

In such a situation the better of the two forms of production
could oust the other. If the private firms were more efficient than
the government agencies, they would expand and raise vmf to the
government above its vmp, and this would be the signal, in
accordance with the Rule, for the government agencies to contract
production and perhaps leave the whole field to private enterprise.
If the government agencies were more efficient, the private firms
would be forced to contract production or to quit the field. Paying
the same price for the factor as the government and selling the
product at the same price as the government (which makes vmp
= vmf), any firm that is less efficient will find its mpc (which is
equal to vmf) greater than mpr (which is equal to vmp), so that it
would gain (or reduce its loss) by reducing output. With constant
returns (which must be the case if there is only one scarce and
divisible factor), vmf greater than vmp will mean that total cost
(or total outlay for the factor) is greater than total income (the
total value of the total product), so the firm is making a loss and
would do better to close up shop.

If for any firm there is not perfect competition in buying, mpc
will be greater than vmf; if there is not perfect competition in
selling, mpr will be less than vmp. Consequently, there will be an
even greater incentive for the firm to contract until it becomes
small enough to lose its monopolistic power over price, and then,
as we have just seen, unless it is more efficient than the govern-
ment it will pay it to go out of business.

Complete freedom for public enterprise and private enterprise on equal
and fair terms may be called free enterprise.

It may be that some private firms are more efficient than some
government plants and that some government plants are more
efficient than some private firms. If that is so, the more efficient
units of either kind will remain, operating side by side perma-
nently, and this will result in the maintenance of perfect competi-
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tion and the optimum division of the factor between its different
products in the controlled economy. Industry will not be the
exclusive domain of either private or public enterprise, but both
will operate side by side. Such freedom for both public and private
enterprise deserves to be called free enterprise. This term is, unfor-
tunately, often used to describe a system in which public enterprise
is prohibited, but we shall call such a condition by its rightful
name of private enterprise, keeping the term free enterprise to
describe a state of freedom for both kinds of enterprise on fair
terms which, in each particular case, permit that form to prevail
which serves the public best.

It is perhaps worth repeating that many of our conclusions are
closely tied to our unrealistic assumption that only one scarce
factor is used in each plant to produce only one product and will
no longer hold when we drop this assumption. The analysis in this
chapter is valuable not as leading to any concrete conclusion that
can directly be applied to the actual economy but rather as an
exercise in the examination of principles to be applied to the more
complex cases yet to be considered and which will ultimately lead

_to practical conclusions.



CHAPTER 8. COMPETITIVE SPECULATION

In Chapter 5 we touched on the question of speculation and
saw that perfectly competitive speculation was in no way an anti-
social action but as useful as any other form of production. By
perfectly competitive speculation is meant the buying of goods for
resale later or elsewhere at a higher price when the speculator does
not try to influence price by varying the scale on which he carries
on his speculative activities. '

The social utility of competitive speculation is more certain than that
of simple production.

All perfectly competitive speculation is in the social interest
whether the optimum division of each factor between its different
products is reached or not. It always improves on the situation,
bringing it nearer to the optimum. It is strange that this should be
more certainly so in the case of speculation than in the case of
production in the ordinary sense which usually receives much
greater social approbation. Simple production of a particular good
may be perfectly competitive and yet not contribute at the margin
to bringing out the best use of the factor. It may be harmful socially
because there is an aberration from the optimum in the production
of the alternative products and equation 5 does not hold. But
perfectly competitive speculation cannot have its good works nul-
lified by what goes on anywhere else in the economy, because it
completes the whole cycle by itself in taking goods from points
where they are cheaper to others where they are dearer and so
from points where the value of the alternative use, the msc, is
lower than the value of the actual use, the msb. Thus it always
tends to bring msc closer to msb.

88
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Suppose that the fruit growers combine to form a monopoly and
restrict the output of fruit so as to maximize their profit. They
make mpr equal to mpc (for that maximizes their profits), but vmf
is less than mpc because when acting in combination they raise the
price of the factor when they increase the quantity they buy, and
mpr is less than vmp because the price of fruit is lowered against
them when they increase output. Perhaps a more useful impression
would be given by putting this the other way round and saying
that by restricting the output they raise the price of the product
and lower the price of the factor. Suppose the price of the factor
is $1 a unit, but mpc, the marginal private cost of a unit of the
factor to the monopoly, is $1.50. Its marginal product is 2 baskets
of fruit which are sold at $1 each (the price having been raised by
the monopolistic restriction) or $2 for the 2 baskets, but the addi-
tional revenue obtained by the fruit monopoly for selling two more
units comes to $1.50 when allowance has been made for the small
reduction in the price of all the other baskets of fruit sold by the
monopoly as a result of selling two more baskets.

In the production of the alternative product, meat, there is
perfect competition so that the first four equations are fulfilled.
The price of the factor is $1, its marginal private cost is the same,
the marginal product is 4 pounds of meat whose price has fallen
to 25 cents a pound ( because all the factors of production discharged
by the fruit growers’ monopoly turned to the production of meat
and increased the supply which lowered the price) or $1 for the
4 pounds. This $1 is the vmp and is equal to the marginal private
revenue (mpr). The total situation in the two industries is indi-
cated by the following chart:

msb vmp mpr mpc omf msc
Fruit $2.00 $2.00 $1.50 $1.50 $1.00 $1.00
Meat $1.00 $1.00 $1.00 $1.00 $1.00 $2.00

Here we see that production in the perfectly competitive meat
industry is far from the socially desirable level. The msb is only
half the msc because a unit of factor if taken from the production
of meat and applied to the production of fruit would yield a product
worth §2 instead of $1. The msc of each industry is the msb of the
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other, and just as it is true that too little fruit is being produced
it is equally true that too much meat is being produced, and this
in spite of the blameless and perfectly competitive behavior of
those in the meat industry. They are nevertheless playing a part
in the wastage involved in producing goods worth $1 with a
factor that is physically capable of producing something else
worth $2.

In the case of competitive speculation this complication does
not arise. Every speculator who buys cheap and sells dear improves
the allocation of resources between the different products. He
provides the rest of society with somethmg that is valued more
highly in place of something that is valued less highly. It is pos-
sible for the speculator to do this only when the optimum division
of the factors has not been reached, because he can make a profit
only when the vmp is greater than the vmf and in that case the
msb is greater than the msc. But he tends to lower the msb and raise
the msc, so he always brings society nearer to the optimum
situation. If there is freedom for all to participate in this profitable
as well as productive activity, msb and msc will be brought together,
and then any further increase in this activity will be neither prof-
itable nor socially beneficial.

It is also true of any other kind of transformation of a factor of
production that when the msb is greater than the msc everybody
who contributes to the expansion of the activity is performing a
social service. The difference between perfectly competitive specu-
lation and other production under perfectly competitive conditions
is that the social cost of production may not coincide with private
cost, as we saw in our example of the perfectly competitive meat
producers.

It is beneficial to the rest of society even if the speculator is mistaken
and incurs a loss,

Competitive speculation has still more to be said in its favor.
Even if the speculator should be mistaken and make a loss on his -
deal, the other members of society will still gain unless some of
his loss is imposed on others by his bankruptcy or default. Society
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as a whole, including the speculator, loses because he has shifted
goods from points where their price was higher to others where
they are lower, that is, from points where msb is greater to others
where it is less. The msb of what he has produced is less than
the msc. But the other members of society will not have lost but
rather will have gained a little at his expense—his loss being
equal to the social loss plus a gain to the other members of society.

This is because when he buys he tends to raise the price against
himself, benefiting those from whom he buys; and when be sells
he tends to lower the price against himself, benefiting those to
whom he sells. Indeed, it is exactly in this way that he benefits
other members of society when his speculation is profitable. Let
us examine more closely the nature of the benefit to the rest of
society rendered by the competitive speculator when his venture
turns out to be profitable.

By bidding up the price when it is low he induces other mem-
bers of society to consume less, and when he sells he encourages
an increase in consumption by lowering the price. If there is only
one small speculator, the benefit to the other members of society
will be very little since he will be able to appropriate almost the
whole of the social gain to himself. (A4lmost the whole because
there is some effect on price even though it is too small to influence
his behavior and in this way to destroy the perfection of competi-
tion.) If there are many speculators they will turn the price against
themselves so that their share of the (larger) gain is not as great
(relatively; it may be much greater absolutely). If there are enough
speculators to bring msc into equality with msb, the profit disap-
pears and all the gain goes to the consumers. (The speculators
however will still gain as consumers.)

This may be demonstrated on Figure 1 (p. 80) if it is suitably
reinterpreted. Let the curves 4 and B measure the msb of 200
units of a good applied to two uses 4 and B. (These may stand
for the alternatives of using a good this year and using it next
year.) The optimum division of the good will be 150 to A4 and
50 to B, for this would equate the msb in the two uses, (or in other
words, the msb in each case will be equal to the msc). Suppose the
good is shared equally between the two uses so that the msb’s and
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prices are unequal and measured by the heights of ¢; and ¢q.. A
speculator now shifts 20 units from B to 4. In so doing he raises
the price against himself from ¢, to 72 when buying, and when
selling he lowers the price against himself from g to 1 so that his
profit is measured by the rectangle contained within the shaded
area G. (His profit is the difference between r; and 71 multiplied
by 20, the number of units that he buys at the lower price r; and
sells at the higher price r1.) The social gain is equal to the shaded
area G, and the gain to the other members of society from the
speculation is shown by the triangles left when the rectangle is
subtracted from the shaded area G. If the speculation only takes
place on a small scale—which will be shown in the figure by
drawing 1 and r, very close to ¢, and g:—the gain will be less,
but almost all of it will go to the speculator. The triangles become
very small. On the other hand, if speculation is free to all and is
extended as long as it remains profitable, 7 and r; will move over
“until they meet at s. The total social gain from speculation will
be shown by the area ¢isq;, but this will consist entirely of the
two triangles which represent gain to the public, and the rectangle,
which represents profit for the speculators, will have been flat-
tened into nothing.

We can also see on this figure how even faulty (competitive)
speculation that nets a loss to the speculator is beneficial to the
rest of society as long as the speculator does not shift any of his
obligation onto anybody else by bankruptcy or default. If the
speculator speculates the wrong way and shifts 20 units of goods
from A to B, the social loss is shown by the double-hatched area
L. The speculator’s loss is greater than this because in buying he
raises the price against himself from ¢ to p, and in selling he
lowers the price against himself from ¢; to p,. His loss is shown
by the rectangle that contains the double-hatched area L. The gain
to other members of society when the speculator worsens the
allocation of goods between different uses is shown by the two
triangles which, together with L, make up the rectangle that
measures the speculator’s loss.

The triangles representing the gain from speculation to the
rest of society (excluding the speculators) can be considered as
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indicating the benefit from higher prices to those who sell to the
speculators and the benefit, from lower prices, to those who buy
from the speculators. This might appear to be an improper neg-
lect of the loss to those who have to pay higher prices when buying
in competition with the speculators and the loss to those who have
to sell at lower prices when in competition with the speculators.
But these losses by those who sell when the speculators sell and
who buy when the speculators buy is exactly offset by the cor-
responding gains by those to whom these men sell or from whom
these men buy. The area of the triangle shows the gain to the
additional buyers who come into the market because the specu-
lators lower the price by increasing the amount that is being sold
and the gain to the additional sellers who come into the market
because the speculators raise the price by increasing the amount
that is being bought. These additional buyers and sellers can be
considered as buying from or selling to the speculators so that
there is no offsetting loss by others with whom they do business.

and even when he sells short.

Competitive speculation is socially useful even when the specu-
lator makes a profit out of undertaking to sell things that he does
not possess, however much that may savor of unholy magic or
even downright trickery. For the speculator is then, in effect,
indirectly shifting goods from a future use to a present (or less
remote future) use, and he makes his profit out of the social bene-

“fit that comes from persuading people to consume more now
rather than leave goods until next year when they will not be
needed as urgently as they are needed now. The speculator, by
offering to sell at a lower price for delivery next year, lowers
next year’s expected price. This discourages those who have the
good from storing it until next year so they put it on the market,
lower the price this year, and encourage consumption now. If the
speculator is right he makes a profit which comes out of the social
gain, leaving some gain for others. (But if there are enough specu-
lators to equalize the price, they make no profit—all the gain goes
to the public.) If the speculator is wrong he bears the whole of
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the social loss (if he is rich enough) and pays an additional fine
to the consumer as is shown in the reinterpretation of Figure 1.

Hostility to speculation is mistaken and arises in part from identifying
productive or competitive speculators with aggressive or monopolistic
speculators.

The extraordinary usefulness of speculation—its immunity
from the errors into which ordinary production may be led by
faulty allocation of resources elsewhere—goes ill with the hostility
which people who have to work hard for their living often develop
against the mysterious gains that speculators make in offices while
dealing in goods which they would not even recognize. This
hostility arises from two sources. One is the identification of
speculation of the perfectly competitive kind, which we have been
describing and which can only be beneficial to nonspeculators,
with Speculation (with a capital “S”) that is not perfectly com-
petitive but monopolistic and aggressive. When very powerful
individuals or combinations of individuals are able to manipulate
prices so as to extract profits, all this analysis is irrelevant and
their profits constitute a form of tribute that they are able to
extort from the productive members of society. This tribute they
extort even while their activities diminish the total product,
moving society away from rather than toward the optimum posi-
tion by interfering with the best use of factors. We have seen that
this evil can be dealt with by the device of counterspeculation—
that is, a government agency, by estimating appropriate prices
and guaranteeing them to buyers or sellers, makes it impossible
for any raiders to influence prices because the government can
always match their monetary resources in pegging the price to
keep it where it ought to be.

The profits from speculation are best eliminated by increasing the
amount of speculation.

The other reason for hostility to speculation is a shifting of
blame from those who are responsible for the extremes of an
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uneconomic state of affairs to those who benefit while actually
engaged in remedying them; much as a small child instead of cor-
recting the cause of his illness may blame the doctor for coming
into the house, giving him a nasty medicine just when he feels
bad, and taking a good fee for his services into the bargain. Com-
petitive speculators (with a small “s”), as well as any other enter-
prisers, are able to make a large profit only when there is a very
serious maldistribution of factors among different uses. The way
to prevent speculators from becoming unduly rich, and at the same
time to benefit society, is not to punish them severely (as was done
in Russia to those who in times of famine and for personal gain
carried food from places where it was not so scarce to others where
people were starving) but to bring about so good a distribution of
resources that there is not much gain left for the speculators. It
can do this best by encouraging speculation and by undertaking
speculation itself until the profit disappears. This would be one
symptom of success in the achievement of the optimum distribu-
tion of resources.

The same is true of any form of production that permits great
profits to be made by the enterprisers. If perfect competition and
free entry of competitors could be arranged, the maldistribution
of resources which allows speculators to make great profits by
partially remedying it would be eliminated. (For there is no profit
when they are wholly remedied as at s in Fig. 1.) If these condi-
tions are unattainable, an appropriate policy may be government
competition which fixes prices (but by buying and selling, not by
legislative interference with the price mechanism) and “arti-
ficially” prevents their manipulations. Or it may be found that
private enterprise cannot survive if there is perfect competition.
When this is the case we have a “public utility,” and the services
can be provided only at a loss if the allocation of resources is to
be maintained, so special measures have to be devised.

All these different situations point to the same general solution
—counterspeculation of one kind or another. What particular form
this should take in the different situations that call for it we cannot

discuss until we have examined some of the problems raised by
more complex production.



CHAPTER 9. AN ALTERNATIVE FORMULATION
OF THE WELFARE EQUATIONS.
EQUALITY AND PROPORTIONALITY

There is an alternative formulation of the principles we have
so far examined. To give it here will serve three purposes. It will
make the principles stand out more clearly by showing them from
a slightly different angle; it will provide an alternative terminology
that is more natural and more convenient for some of our prob-
lems; and it will connect the present formulation more closely
with previous writings in the field.

Adjustment of production so as to reach the optimum may be considered
in terms of the factor or in terms of the product, and there are two cor-
responding formulations of the Rule and of the welfare equations.

If we consider every adjustment in shifting resources from one
use to another as the shifting of one unit of factor at a time, the
marginal quantity of factor is always one unit and the value of the
marginal factor is the same thing as the price of the factor. We
can then substitute pf (the price of the factor) in place of vmf in
the series of equations that must be satisfied if the optimum use
of resources is to be achieved in a free enterprise economy. The
series of equations will then appear in the form

msb = vmp = mpr = mpc = pf = msc

where msb and msc stand for the marginal social benefit and the
marginal social cost where one unit of factor is shifted from one
use to another.
It is just as legitimate to start instead with @ unit of product and
consider the effects on the economy of prodicing a unit more or a
96
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unit less of the product. The series of equations will then take
the form

msb = p = mpr = mpc = vmf = msc

Where p is the price of the product (per unit) and msb and msc
stand for the marginal social benefit and the marginal social cost
involved in producing an additional unit of product instead of
leaving the resources needed for this to produce something else.

The analysis of the conditions under which these equations are
satisfied follows the previous analysis very closely. The centralized
bureaucratic state would try to make msb = msc in both senses,
for if it is carried out in one sense it is also carried out in the other.
The difference is merely one of the unit in which the adjustment
is expressed. If a unit of factor could at the margin be used to
produce either 2 baskets of fruit or 4 pounds of meat, the price
of a basket of fruit would have to be twice the price of 1 pound of
meat, say 60 cents for a basket of fruit and 30 cents for a pound of
meat. The msb of a unit of factor applied to the production of fruit
would be measured by the value of 2 baskets of fruit or $1.20.
The msc is measured by the value of the 4 pounds of meat that
have to be sacrificed because the unit of factor is producing fruit
instead of meat. These 4 pounds at 30 cents a pound are worth
$1.20, so msb = msc. 1t

Exactly the same situation is described in our second formula-
tion. The msb of a unit of fruit (a basketful) is measured by its
price at 60 cents. Its msc is measured by the value of the meat that
is sacrificed because the production of this basket of fruit used up
some quantity of factor that might have produced meat. The
quantity of factor is half a unit. Half a unit of factor could have
produced 2 pounds of meat. Meat is 30 cents a pound, so 2 pounds ‘\
are worth 60 cents. This is the msc of a basket of fruit, and msb
still equals msc.

The same thing may be done the other way around starting
with 1 pound of meat as the unit. Its price is 80 cents, and this
measures its msb. One pound of meat at the margin uses up % unit
of factor which could have produced % basket of fruit. The msc of
1 pound of meat is measured by the value of this 1 basket of fruit
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| which is sacrificed (to permit the 1 pound of meat to be produced),

and 3 a basket of fruit is worth 30 cents. Again msb = msc.

(Of course we have had to use prices to indicate msb and msc.
The centralized bureaucratic state that tries to equalize them
without using the price mechanism would be giving itself an
unnecessarily difficult if not impossible task.)

So it does not matter which way we define msb and msc. Their
equalization means the same thing on either definition. It is only
necessary not to mix the two up and go from one of the meanings
to the other in the middle of the analysis because that would render
the argument quite invalid. However, this should not be difficult
to avoid since it is always necessary to mention the item whose
msb and msc is being considered.

The Rule may be expressed in terms of the marginal cost instead of
the marginal quantity of factor.

A similar translation of the Rule as given to the managers of
the collectivist economy is possible. The managers could be
instructed to adjust their output to make p = vmf, which comes to
the same thing as making vmp = pf. In either case, vmp is equated
to vmf. Consider the grower of fruit who adjusts his output so
that vmp is equal to pf. The price of (a unit of) the factor is $1.20.
Its marginal product (mp) is 2 baskets of fruit, vmp is $1.20 (2
baskets at 60 cents each), and vmp = pf. Applying our second for-
mulation to the same situation, we find that p (the price of the
product) is 60 cents. The marginal factor (the quantity of factor
needed to produce the unit of product at the margin) is half a unit of
factor, and vmf, its value at $1.20 a unit, is 60 cents. If vmp = pf,
p = vmf.

In the same way it can be shown in terms of the new formula-
tion how perfect competition in buying and selling brings about
the optimum division of each factor between its different products.
In the capitalist economy msb = p if there is a free market in the
goods purchased and an optimum allocation of goods, p = mpr
if there is perfect competition in selling products; mpr = mpc if
the firms maximize their profits; mpc = vmf if there is perfect
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competition in buying factors, and vmf = msc if the first four
equations are fulfilled for all the other firms so that vmf = the
alternative msb which is the same thing as the msc.

The second formulation is more natural in some ways, and parts
of it are more frequently used by economists. That is why it is
sufficient to say p for price instead of pp for price of the product.
Similarly mr for marginal revenue and me¢ for marginal cost are
frequently used in the sense in which we have used mpr and mpc.
The p for private is usually omitted because most economists are
most of the time engaged only in considering private interests
that may lead to equilibrium prices and outputs so that they do not
find it necessary to make explicit mention of the private nature
of the marginal revenue and the marginal cost they are concerned
with. On the other hand, vmf (the value of the marginal quantity
of factor) and mf(the marginal quantity of factor) are not com-
monly used terms though vmp and mp (the marginal product), its
exact opposite, are very common. Yet these are perfectly sym-
metrical; mp is the quantity of product that results from applying.
one more unit of the factor; mf is the quantity of factor that must;|
be added to produce one more unit of product.

This is misleading until it is pointed out that marginal cost really
stands for the value of the marginal quantity of factor.

The neglect of mf in the literature has led to a slightly mislead- '
ing formulation of the Rule for production in the collectivist
economy. The Rule is usually given in terms of equating p not
to vmf but to me. Strictly speaking, this is wrong, for we have
seen that it is only if output is adjusted so as to make p = vmf
that the optimum allocation of factors is achieved. The error is,
however, usually corrected by pointing out the implied assumption
that there is perfect competmon in buying factors (so that mc =
/jvmf) or that the manager in calculatmg mc disregards any influence
he may have in affectmg the price of the factor. This amounts to
changing the meaning of mc to make it mean the same as vmf.
Consequently the formulation of the Rule in terms of equating
p to mc is not actually wrong but only misleading.
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Of the two formulations of the Rule to be followed for the opti-
mum division of a factor among its different products we shall
more frequently use the first. That is, we shall prefer to use the
formulation in terms of the unit of factor that is added or subtracted
from a particular use or shifted from one use to another, rather
than the formulation in terms of the unit of product and the effect
of producing a unit more or a unit less of product. This is the form
in which the Rule was originally given on p. 64. If for some
special purpose it seems desirable to take a unit of the product
as the starting point, the Rule would instruct the manager of
production to increase or decrease his output of the product until
its price (p) is equal to the value of the marginal quantity of factor
(vmf). The original formulation is to be preferred in general be-
cause it shows up more clearly the fundamental nature of the
problem as one of choosing between alternative uses of a scarce

+factor of production.

Making the price proportional instead of equal to marginal cost was
believed to be enough,

From the table on p. 89 and the accompanying analysis it would
appear that for optimum division of a factor among its different
products it is not really necessary that there be perfect competi-
tion throughout but only that there be the same degree of imper-
fection of competition in the alternative use of the factor. If the
meat producers also combine to form an organization, they might
make their msb twice their pf, and then there would be an optimum
allocation of factors between fruit and meat. The table of p. 89
would now look like this:

msb vmp mpr mpe of msc
Fruit $2.00 $2.00 $1.50 $1.50 $1.00 $2.00
Meat $2.00 $2.00 $1.50 $1.50 $1.00 $2.00

with msb = msc for both fruit and meat.

If this were correct the Rule for the controlled economy would
have to be changed accordingly. Instead of instructing managers
to adjust production until vmp is equal to pf, it would be sufficient
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to order them to make vmp proportional to pf; the ratio to be given
to all producers by the Ministry of Economic Planning. Only if
this ratio happened to be unity would the Rule appear in the form
we have given it. On our second formulation the Rule would be
to adjust production until p was in some given ratio to vmf, the

vfatio again to be the same for all producers and dictated by the
Ministry of Economic Planning. Whatever the ratio determined
by the Ministry of Economic Planning, the different vmp’s and
pf's (or p’s and vmfs) would be proportional and msb would be 'l
equal to msc.

However, this is not quite correct although it was held to be so
until very recently.

It is not possible for all the industries which use a factor to do
what one of them alone could do. The fruit growers can double
the price of fruit by restricting output and shifting the displaced
factor to the production of meat. The meat growers can double
the price of meat by restricting output and shifting the displaced
factor to the production of fruit. But it is not possible for both of
these things to be done at the same time. If both industries attempt
it, the displaced factor of production will not be absorbed but will
remain unused. (Of course, there are other industries besides meat
and fruit in which the factor might be absorbed, but we are using 1,
these two to represent all the different industries for which the
factor of production might be used.) If the factor stays unused we
shall certainly not have an optimum division of the factor among
its different uses. Its msb will fall to zero and certainly below msc ..
which is measured by the value of the meat or fruit that a unit of
it could produce.

It may be possible for the price of the factor to fall until it is all
employed even though in both fruit and meat vmp is twice pf(and
p = 2 vmf). The factor will then be ideally divided between pro-

ucing fruit and producing meat. The income of the owners of the
factor will be less and the income of the managers of production
will be greater. If the monopoly is owned by the owners of the
factor in proportion to their ownership of the factor, there will
be no real difference, for each owner will get just as much more
as a shareholder in the monopoly as he gets less as an owner of
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the factor. If the distribution of monopoly profit is determined in
any other way, some will be richer and some will be poorer, but
this will be purely a matter of the division of income among dif-
ferent individuals and will not directly affect the division of the
factor between the two uses. (It may do so indirectly if the division
of income results in a change in the relative demand for meat and
fruit, but this would not prevent an optimum division of the factor
between fruit and meat for the new demand conditions.)

but proportionality cannot be universal unless it is really equality.

If the proportionality instead of equality between the price of
each factor and the value of its marginal product were established
in all uses, this would not distort the optimum division of the fac-
tor among its products but would only change the division of
income. If vmp were everywhere greater than pf in the same pro-
portion, less income would go to the owners of the factor and more
would go to the monopolists in charge of production. These would
in effect be collecting tribute from the owners of the factor. But
there would still be an optimum division of the factor of produc-
tion among the different products in accordance with the demand

~for products corresponding to the new distribution of incomes.
In every firm msb would be equal to msc in the manner illustrated
by the table on p. 100.

However, this is not significant because it is not possible for the
ratio between vmp and pf (or between p and vmf or between vmp
and vmf) to be the same in all uses of all factors unless this proportion

_is unity. In other words, they cannot all be proportional unless
' they are equal.

This is illustrated in the allocation of labor power between labor and
leisure,

The most important of all factors is without any doubt labor,
and labor always has the alternative of not working but providing
leisure for the individual who is the owner of his own labor. For
the optimum allocation of labor as between work and leisure it is
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necessary that the vmp of a little more labor should be equal to pf,
the price of the factor labor or the wage payment for the extra
amount of labor. If the worker is free to work the extra hour or
not, he will work up to the point where the disutility of another
hour’s work (which is the same thing as his valuation of another
hour’s leisure) is measured by the payment for the extra hour’s
work. He will therefore equate the msb of leisure to the pay he
gets for his work. But this msb is the alternative msb to his work-
ing, and therefore the msc of employing him in industry. If then
his msb in industry is not equal to his wage, msb will not be equal
to msc and we will not have the optimum division of the factor
labor between production and leisure.

If the vmp of an extra hour’s labor is not equal to pf (the price
or wage of labor), the worker will work either too much or too
little. It is wasteful for him to sacrifice an hour of leisure which is
worth, say, $1 to him if the net result of his work is that the
product is increased by only 50 cents” worth of goods. This is
wasteful because the worker is willing to give up more than 50
cents’ worth of goods to take the place of what he would add to the
total product and he would still be better off by not working while
nobody else need be any worse off. If his vmp is greater than his
2f or wage he will not work as much as is desirable. If his vmp is
$2 and his wage is $1 an hour he will refuse to work beyond the
point where his valuation of an hour’s leisure rises above $1. The
worker refuses to work another hour because, while the wage is
$1, he values the hour at, say, $1.25. He would be glad to work
another hour for $1.50, and it would be socially desirable for him
to do so, for even if he were paid $1.50 for the additional hour
there would still be a net benefit of 50 cents for the rest of society
out of his marginal product which is worth $2. That is why it is

necessary that vmp be not merely proportional but equal to pf, "
for labor.

and in other decisions not subject to the Rule.

The same reasoning would apply to any other factor of pro-
duction which can be freely directed to producing something with-



104 THE ECONOMICS OF CONTROL

out needing the consent of a manager who is subject to the Rule.
All cases of competitive speculation would come under this cate-
gory. Any hoarding of goods from one period to another or any
kind of production that might be carried on by small producers
on a purely competitive basis would satisfy these conditions unless
the activity was subjected to the Rule. This would be unnecessarily
cumbersome; would deprive the economy of the advantages of a
freely competitive sector where the optimum use of resources was
brought about automatically without the supervision and adminis-
trative problems necessary elsewhere. Moreover, it would be very
difficult to prevent speculators from carrying on their beneficial
trading activities secretly and illegally in a way that could not be
prevented without a costly system of police supervision and
espionage that would be of great danger to democracy. For all
these reasons it is necessary to keep to the first formulation of our
Rule which instructs managers to adjust production so as to make
vmp = pf. If vmp must equal pf in these special cases (which are
very important ones), it must also be made equal in all other
cases if it is to be proportional in general.

There are two points to be added to this digression. First, the
idea of a worker varying his hours to adjust his marginal valuation
of leisure to his wage may seem fanciful when workers are only
too glad to get any job and will work whatever hours the employer
asks in order to keep their jobs. Even so, workers have many
indirect ways of adjusting their hours of work or their output both
individually and collectively. In an economy where full use is
made of resources, either because it is a controlled economy or

v gbecause full use comes about by accident in an uncontrolled
; economy, more satisfactory provision can be devised to give this
very important freedom of choice. Technical conditions of pro-
duction may dictate certain limitations in any individual factory,
but it is possible, if industry should be organized with the welfare
of the workers as clearly in mind as the whims of the customers,
for a worker to be able to choose between different factories with
different hours of work, different holiday arrangements, and so
on. The choice of how much to work is important in free econo-
mies now and can be given much greater scope in a controlled
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economy which considers this as important for a worker as it is
for a woman to be able to choose between 200,000 different kinds
~of silk hose,_ '

The other point is to guard against a misunderstanding. It
might seem to be implied that if the wage is raised a worker will
always work more hours and vice versa. This does not necessarily
occur. If the wage is raised, the incentive for working another
hour is raised by that much. But by the same act the income of the
worker is raised, and that may raise even more the amount of
money he is willing to sacrifice for another hour of leisure. Under
these circumstances, raising his wage will not make him work
harder but on the contrary may result in his working fewer hours.

This, however, does not upset our argument. Making the wage
equal to the value of the worker’s marginal product still improves
on the division of the factor among its alternative products not
only by adjusting the value of the marginal product but by varying
the value of the alternative product, leisure. It is only a bad habit
we all have of forgetting that leisure is just as important as any
other product of labor. Perhaps we tend to lose sight of it because
it is not to be seen on the transmission belt in the factory.



CHAPTER 10. COMPLEX PRODUCTION I
(FIXED PROPORTIONS BETWEEN FACTORS
AND PRODUCTS)

We now turn to complex production where more than one scarce
factor of production is used or where more than one homogeneous
product comes out of the factory. In this chapter we shall consider
only cases where the different factors or the different products
have to be combined in fixed proportions that are uniquely deter-
mined by the technique of production.

Where proportions are fixed by the technique of production, the same
Rule applies as for simple production.

Considering first the case where the factors have technically
fixed proportions, we find that the same Rule that was applied to
simple production is still applicable. The Rule, we remember, pre-
supposes a free market in the factors of production (so that the
price of each factor is the same for all producers) and a free market
in the sale of the product (so that there is an optimum allocation
of the goods produced). The Rule instructs all the managers of
the plants in the collectivist society to expand production when
vmp > pf and contract production when vmp < pf and in this
way to approach the optimum situation reached when vmp = pf
in all uses of each factor.

Strictly speaking, the marginal product of a factor is indeter-
minate when there are technically fixed proportions in which the
factors must be combined. The addition of a unit of one of the
factors by itself is useless and will not permit any increase in pro-
duction at all. The marginal product would appear to be zero. On
the other hand, if a unit of a factor is withdrawn from production,
it will cause a large decrease in production, meanwhile rendering
useless proportional quantities of the other factors that can be

106
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used only in combination with it. This decrease in production
could then be claimed as the marginal product of any one of the
factors that have been thrown out of production, and it might seem
that it should be shared in some way among them. We are still
abstracting from indivisibilities so that any change in the scale of
production makes no difference to the ratio or proportion between
the quantity of the factors on the one hand and the quantity of
product on the other. (The ratio or proportion between any one
factor and any of the others we are assuming to be fixed by the
technique of production.)

Suppose the proportions between the factors 4, B, and C and
the product P are 1: 2: 8: 6. Then 100 4 + 200 B 4 300 C
combine to produce 600 P. An increase in the amount of any one
of the factors or in any two of them will not affect the amount of
product at all. On the other hand, a reduction in the amount of
any one of the factors will result in a proportionate reduction in the
product. Thus if factor 4 is reduced by 1 per cent from 100 to 99
units, the product will also be reduced by 1 per cent though this
will mean a reduction of six units from 600 to 594. This amount of
product could, however, have been produced even if the other
factors had also been reduced by 1 per cent. 99 4 + 200 B +
300 C cannot produce any more than 99 4 + 198 B 4 297 C. -
Factor 4 might claim the credit for the six units of product which
depend on the continued service of the hundredth unit of 4 if it is
to be forthcoming, but factors B and C could with equal validity
make the same claim, since the same decrease in product would
come about if B were reduced by 1 per cent or if C were reduced
by 1 per cent, even though the quantity of the other factors were
maintained in each case. If such claims were allowed, 4’s mp
would be 6 P, B’s mp would be 38 P (because a reduction of B by
one unit would be a reduction of 0.5 per cent and would result in.
the same percentage of reduction in the product, which would be
three units of P) and C's mp would be 2 P (because one unit less of |
C from 800 to 299 would reduce the product from 600 to 598).

If the price of each factor were equal to the value of the mp thus
reckoned, the payment for eack factor would come to the value
of the total product of all the factors. One hundred units of 4,
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each paid the value of 6 P, would get enough to buy 600 P, the
total product; 200 units of B at the value of 3 P per unit would get
600 P, and 300 units of C at 2 P each also come to 600 P. This
shows again that on this way of counting each factor is taking
credit for the contribution to production made by the others.
Although it would be fatal for any private enterpriser to have
to pay each of several factors the value of the total product of all
of them, this is not impossible for the collectivist economy. We
shall see that the consideration of profit or loss is quite irrelevant
for the economic guidance of the collectivist economy. But still
there is something queer here, and the Rule cannot be applied
*until we have a more satisfactory measure of the marginal product.

While the marginal product of each factor is indeterminate, the Rule
can be applied to the combination as if it were a single factor,

What we have seen indeed so far is that the marginal product
is indeterminate and lies between zero—which is what we get
when we add a unit of a factor—and the average product (the total
product of all the factors divided by the number of units of the
particular factor concerned)—which is what we lose if we take
away a unit of the factor.

We can overcome these difficulties by taking as one unit, not
just one of the factors but a combination of them, in the proportion
in which they must technically be combined. Thus we take 1 4
4 2 B + 3 C and call it one unit of F (the factor). The price of
this combination is the price of the factor F. We can then apply
the Rule exactly as when dealing with only one scarce factor. The
manager will compare the value of the marginal product of this
factor-combination F with its price. If vmp is greater than pf he
will expand production; if it is less he will contract production;
and if it is equal he will know that he has reached the proper
output. If all managers follow this Rule, the division of factor F

v between its different products will be the optimum division.

The proof of this is very similar to that for simple production.

The price of F is what other manufacturers have to pay for it, and
" they equalize it to vmp in the alternative uses. This makes the
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price of F equal to the value of the alternative product and so to
the msc. The Rule will again bring msb into equality with msc and
so establish the optimum division of the factor.

Alternatively the Rule can be applied, with identical results, to the mar-
ginal ner product of the individual factors. .~

There are two ways of showing how the new interpretation of
the Rule follows logically from its simple meaning as applied to
simple production.

First, it can be expressed in terms of adding one unit of the
factor. Suppose the prices of 4, B, and C are $3, $1.50, and $1
respectively, and six units of P, their mp, are worth $10. Now
consider using another unit of 4. By itself it will add nothing to
production and it would be silly to consider using only 4. The
manager of the plant knows however that a unit of 4 must have
two units of B and three units of C to work together with it. If
they are acquired too, the increase in output will be 6 P which is
worth $10. But not all of this §10 is the value of the mp of 4.
From it must be subtracted the cost of the additional quantity of
the other factors, $3 for the two units of B at $1.50 each and $3
for the three units of C at $1 each. This leaves $4 as the value of
A’s marginal net product. This is greater than the price of 4 ($3),
so, according to the Rule, production should be expanded. The
same argument can be applied to the desirability of contraction if
6 P are worth only $8. With the same factor prices, the value of
4'’s marginal net product would be only $2 and less than its price.

Second, and more directly, it can be derived by applying the
same principle to combinations of the factors as to each one of them.
Again supposing the value of 6 P is $10. It is not desirable to
add 2 unit of 4 nor is it prescribed by the Rule because pf is $3
and vmp is zero for an addition of one unit of 4 by itself. Similarly
it is not proper to add any of B or of C by itself or to add any two
alone of the three factors. But F, the combination of 4, B, and
C in the proportion 1 : 2 : 8, should be added, because its pf (or
vmf) is $9 and vmp is $10. Similarly if the value of 6 P is $8, it
is not proper to take away a unit of 4 alone because its pf is $3
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while vmp is $8 (for that is the value of the 6 P by which the reduc-
tion of a unit of 4 will reduce the product) and factors should be
withdrawn from production only when vmp < pf. For the same
reason it would not be advisable for only some of B or only some
of C to be withdrawn from production or for any two alone of the
three factors to be withdrawn. But a reduced amount of F, which
stands for 4, B, and C in the proportion 1: 2: 8, would be in
order; because then pf (or vmf) is $9 while vmp is $8. In the case
of technically fixed proportion it is simplest to combine the factors
into a composite unit F and apply the Rule as in the case of simple
production.

The factor prices are determined by the differences in the proportions
in which factors are combined for different purposes.

An interesting problem arises in connection with the deter-
mination of the relative price of the factors. For the purpose of
obeying the Rule to bring about the optimum allocation of re-
sources it is sufficient to know the price of the composite unit F
no matter how this price is made up out of the prices of its sep-
arate constituents. The prices might be $2, §$2, and §1, or $8,
20 cents, and 20 cents, or any other series of prices, as long as the
value of one unit of 4 plus two units of B plus three units of
C comes to $9. How then are the prices of the factors deter-
mined? :

No light is thrown on this by the explanation of how the Rule
brings about the optimum division of each factor among its dif-
ferent uses because this explanation too runs entirely in terms of
the alternative product of the composite unit F and not of the
individual factors (4, B, and C) that make up F. However, some
light is thrown on this theoretical puzzle in the course of consid-
ering our next problem.

Suppose that the composite factor F is not used anywhere else.
That is, in the production of other goods the factors 4, B, and
C are used only in proportions different from 1: 2: 3, and per-
haps they are used only in conjunction with other factors D and
E. What can be meant then by the alternative product of F which
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was the msc? And if it does not exist, how can we say that the
optimum division of the factors has been reached?

One factor can indirectly be substituted for another through the substi-
tution of products using more of it for products using less of it.

We shall find that these two problems are interdependent and
are solved at the same time. The relative price of factors is deter-
mined by the very fact of differences in the proportions in which
they are used in the production of different products. If the demand
for one of the factors, say 4, is less than the supply, its price is
reduced. This lowers the value of the various composite factors
( F’s) for the various products in which the factor 4 is a constituent
but the larger the part of this F value represented by 4, the more
the price will be lowered. The products for which the value of F
falls will have their production expanded relative to other prod-
ucts. The increase in demand for the factors accompanying 4 will
raise their prices. This will more than offset the cheapening of 4
in those F’s where 4 is unimportant but will not do so in those
F’s where 4 is important. The latter goods will be expanded, the
former contracted, so there will result a net increase in the
demand for the cheaper factor 4.

There is thus an indirect way in which 4 can be substituted for
the other factors when its price falls even though the proportion
of the factors in the production of any single product is fixed and
it is not possible to use more 4 in place of some of any other
factor. The indirect substitution is through the expansion of
products which use relatively more 4 because the fall in the
price of A reduces the price of the composite factor F below its
vmp.

The price of each factor determined in this way is a measure of
the value of its marginal et product. If the price of factor 4 is
$3 it must be true that, in cooperation with the other factors that
are needed to make it produce at all, a unit of factor 4 can produce
a product whose value is $3 greater than the value of the cooper-
ating factors. If this were not so, the value of all the factors,
including factor 4, would come to more than the value of their
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combined marginal product and according to the Rule they would
not be employed, the demand for them would fall off, and their
prices would fall. If the demand for 4 equals its supply at the price
of §3 it must be true that the value of its marginal net contribution
in its alternative employments equals $3. Consequently, the price
of any factor measures the value of its alternative net contribution.
This is the msc of using it. If every manager makes vmp, the value
of the marginal product of his composite factor F, equal to pf,
the price of the composite factor msb = msc and the optimum use
of the factors is reached.

Even if the proportions are not different in different uses, the factor
prices can be determined by their conditions of supply.

The determination of the price of the factor rests on the possi-
bility of indirect substitution of one factor for another through the
expansion of those products which use it in relatively greater pro-
portion and the contraction of those products which use the factor
in relatively smaller proportion. If the proportions among the
factors were the same in all uses, such indirect substitution would
no more be possible than direct substitution of one factor for
another in the manufacture of a single product, and the price of
the factors would be indeterminate. This need not cause us any
great concern. First, because in such a case the relative price of
the factors would play no part in the establishment of the optimum
use of the factors. Indeed, from the point of view of the division
of the factors among different products it is not even necessary to
take cognizance of the individual factors that make up the com-
posite factor F. The same composite factor being used in produc-
ing the alternatives, the value of the composite factor is directly
equated to the alternative msb by the other managers who obey
the Rule, so msb is seen to equal msc without having to go to the
trouble of examining any marginal net products as we had to do
when the proportion between the factors was different in the
production of different goods.

Second, the indeterminacy is of only academic importance. If
the supply of the constituent factors responded at all to the price,
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the relative prices would have to be those which made the various
supplies equal to the demand (and of course in the proportions in
which they are technically required). The indeterminacy persists
only if supply and demand are both absolutely insensitive to the
relative prxces of the factor.

If this is the case and the fixed supplies are not available in
exactly the same proportion as that in which they must be com-
bined for production, every factor whose supply is relatively in
excess will be valueless and there will be only one scarce factor.
This factor is fully utilized and when the various quantities of the
other factors are combined with it in the technically fixed propor-
tion some quantity of each the other factors will be left over:
Such factors are available in larger quantities than can be used, so
they are not scarce and their price is zero. The scarce factor whose
supply limits production is now entitled to call the mp of the whole
F combinations its own mp, and (with constant returns) its mp
will be equal to ap (its average product) so that its total payment
will equal the value of the whole product.

Where the supplies of factors are fixed and in the same proportion as
in all production uses, the individual factor prices are indeterminate,
but they are then not needed.

If two or more of the factors happen to be available in the exact
proportion in which, for technical reasons, they must be combined
for production, we have the indeterminacy. The indeterminacy is
only in their relative prices. The value of the F of which they form
a part is perfectly determined. What is indeterminate is how much
of the payment for a unit of F shall go for factor 4 and how much
for factor B. Since this does not affect the way in which the factors
are used and since the factors all belong to the state, the manager
can pay for all together or an arbitrary relative price can be fixed.
It makes no difference.

The factor labor does not belong to the state even in a collecti-
vist society. It belongs to the individual who does the work, but
labor is never involved in this problem because its supply is not
independent of the price paid for iy
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Product and factor play symmetrical parts in production.

Complex production when there are several products which
are produced in technically fixed proportions can be analyzed on
exactly the same lines. Indeed, products and factors play exactly
symmetrical parts in production. They differ only in sign. It is
desired to mazimize the amount of product for any given input
of factors, just as it is desired to minimize the amount of factor
for any given output of product. The marginal product is now not
a quantity of a single product but a combination of several products
in a technically fixed proportion. The vmp is the value of the
increased quantity of these several products that results from an

v increase in a unit of factor. The price of the products will be deter-
mined on free market as in simple production. The Rule is applied
in the ordinary way and leads to the optimum division of the
factor among its different uses. If the relative demand for the
products should be absolutely independent of their relative prices
and if the demand should also happen to be in the same proportions
as that in which they are produced, we have the same indeter-
minacy we have just discussed when both supply of and demand
for factors of production are rigid and in the same proportion. But
this is unlikely and of no significance for the collectivist economy
since it will not affect the use of factors but only the relative prices
of products. If necessary, an arbitrary decision could settle the
matter without in any way interfering with the optimum division
of the factors among these different products. '

We see then that complex production, where there are tech-
nically fixed proportions between factors or between products,
creates no new problem for the collectivist economy. The same
Rule is applied, and the difficulty of measuring vmp can be over-
come by interpreting it as the value of the marginal net product
after subtracting the cost of the other factors that for technical
reasons must accompany it. Even more simply, though it comes to
the same thing, the Rule can be applied directly to the composite
factor, each unit of which is made up of primary factors combined
in the technically required proportion. Where there is more than
one product, but in fixed proportion, vmp is the value of a com-
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posite product. There is complete symmetry between factors and ‘1
products.

Corresponding to net vmp is net vmf, and corresponding to F, the
composite factor, is P, the composite product.

We have had no use for the counterpart, on the product side,
of the value of the marginal net product. This is only because we
have been using the first of our two formulations of the Rule—the
one developed in terms of shifting a unit of factor. If we use the
second formulation the Rule is expressed in terms of the relation-
ship between p, the price of the product, and vmf, the value of the
marginal quantity of factor needed to produce one additional unit
of product. Where we have several products produced in a fixed
proportion we have an apparent difficulty in segregating mf, the
marginal quantity of factor needed for producing another unit of
a product, just as we had above in segregating mp; and in exactly
the same way we have two ways out. One way is to consolidate
our product and speak of a composite unit P built up of the dif-
ferent individual products in the technically determined proportion.
This would correspond to one unit of F as above for the composite
factor of production. The other way is to keep to the individual,/
product but interpret vmf as the net vmf which is the value of thci}
marginal factor minus the value of the additional units of othe
products that are produced at the same time as the additional
units of the product being considered. If the production of another
unit of product X involves the use of an additional quantity of a
factor (or of several factors) whose value is $5, but there are
produced additional quantities of 2" and Z with a value of $2, the
net vmf for the production of a unit of X is $3 ($5 — $2). The
other products 2" and Z are to be regarded as negative factors the
value of which must be subtracted from $5 just as if the increase
in the production of X by one unit were accompanied by a $2
reduction in the use of other factors, so that only $3 more were
spent in buying factors in order to produce another unit of X.

In all other respects complex production with fixed proportion
is just like simple production. Since we are still assuming divisibil-
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ity of factors and products, there will be constant returns to scale.

In a capitalist economy, therefore, the size of the firm will be

indeterminate, with the same dangers to perfect competition and

with exactly the same problems as in simple production. Indeed,

complex production with fixed proportions is much more like

simple production than it is like complex production with variable
.| proportions.



CHAPTER 11. COMPLEX PRODUCTION II
(VARIABLE PROPORTIONS BETWEEN FACTORS AND
PRODUCTS. NO SIGNIFICANT INDIVISIBILITY)

In this chapter we shall consider complex production where the
proportions between factors and products is variable, but we shall
still retain our assumption of the divisibility of factors of pro-
duction and of the processes of production.

The distinction between the division of resources and the allocation of
factors is parallel to the distinction between the division of income and
the allocation of goods. -

With the combination of factors variable, we are confronted
with a new problem. So far we have been concerned only with the
optimum division of a factor among different products so that we
do not produce too much of one product and too little of another.
This, we saw, is analytically comparable with the optimum division
of income where the purpose is not to give too much to one indi-
vidual and too little to another. Now we also have to see that in
producing the various products (in the proper proportions) we
combine the factors constituting the resources so that we have the
greatest possible total quantity of all the products that are desired.
It is conceivable that there is not too much of any one good pro-
duced at the expense of any other, but the combinations of the factors{
used in the production of each good are not the best so that a
rearrangement or a reshuffling of the factors among the different
products would permit more of all goods to be produced. While
the optimum division of a factor among different goods is ana-
lytically similar to the optimum division of income among different
mdwxduals, the allocation of factors so as to obtain the optimum
¥ proportion of the different factors used in the production of the
several goods is analytically identical with the optimum allocation

117
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of goods consumed by the different individuals in the society. The
optimum allocation of goods is reached when it is not possible, by
reshuffling the goods among the different consumers, to make any
consumer better off without making some other consumer worse
off. The optimum allocation of factors of production is reached
)when it is not possible, by reshuffling the factors of production
., \between different firms (production units), to increase the output
f any firm without diminishing the output of any other firm.! (The
firms concerned may be producing the same product or different
products, and each firm may be producingasingle product or several
different products—this does not affect our present argument.)

1 The distinction here made is between dividing a single homogeneous item between
a number of uses and allocating a number of different items in proper combination in
each of a number of uses. The word distribution is often used in both of these senses
as well as in a number of others. “The distribution of income” usually refers to the
way in which the total income of a society is divided among the different individuals
in the society. We have consistently called this the *“division of income.” The arrange-
ment of the factors of production in appropriate combinations among the different
uses to which they can be put is also often called the distribution of the factors of
production. The arrangement of the various goods in appropriate combinations among
the consumers is also often called the distribution of consumption goods. We have
consistently used the expression “allocation” to indicate these arrangements.

The terminology we have used is not supported by etymology. A more logical use
of language would be to use the words allocation for what we have called “division”
and collocation for what we have called “‘allocation.” Allocation would then indicate
concern only for the purpose £ which an item is directed. Whether income goes more
to one individual or to another; whether resources go more to the production of one
product or to the production of another product. Collocation on the other hand would
be concerned with the way in which the different items were combined in the uses to
which they are directed; whether the combinations of goods consumed by the different
individuals in society are the optimum combinations or whether it may not be pos-
sible by rearranging the goods to make all individuals better off or at least to make
some individuals better off without making any other individuals worse off; whether
the factors of production are combined in the best possible way or whether it may
not be possible by rearranging the factors to increase production in general, per-
mitting more of some products to be produced without reducing the output of any
products. Collocation indicates this simultaneous consideration of the place where the
factors or other elements are placed as well as of the way in which they are combined.
However, such an innovation, though more logical, is in conflict with our language
habits, so it was decided to use the words ““division’ and “‘allocation’ which will not
offend the ears of those who are used to the established economic jargon. Division of
income or of a factor or of resources refers to the sharing of a single item, which for
the purpose in hand is regarded as homogeneous, between alternative uses. Allocation
of goods or of factors of production refers to the place in which these are located in
relation to each other in the course of serving these ends, with attention centered on
their proper combination. Distribution is used where it is more in accordance with
traditional usage if this distinction does not need to be made.
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This means that the optimum allocation of factors is not reached
as long as it is possible to increase the total product by redistributing
the factors among the different products to which they are devoted.
Increasing the total product here means either increasing all of
the products affected, or increasing some while not decreasing
any. Obviously if it is possible to do this it should be done in any
society in which there is any scarcity (and one in which there isy”
no scarcity is hardly imaginable).

Either problem is too complex to be achieved without using the price
mechanism.

In a collectivist economy this might be attempted directly by
the Ministry of Economic Planning, and many writers have pro-
posed that it be done this way, even claiming that such centraliza-
tion would be very efficient in planning everything to fit into
everything else. This would require a centralized knowledge of
what is going on in every factory, what are the changes from day
to day in the demands and supplies at all possible prices of all
goods and services and factors of production at all places in the
economy, as well as the latest changes in technical knowledge in _
all branches of production. Obviously this calls for the Universal

“Mind of LaPlace, as Trotsky has suggested, and this is not
practical. If it is tried it will have to be discarded even if it re-
ceives lip service while the managers by various subterfuges and
unofficial arrangements keep the economy going by haphazard de-
vices which, however inefficient, at least can be made to work
somehow.

Again the solution is to call in the price mechanism which will
permit the specialized knowledge of the managers of each produc-
rtion unit to be harnessed to the organization of the whole economy.
For this it is necessary to express the conditions for the optimum
allocation of the factors in terms of the value of their marginal
products.

With the proportion between the factors variable, an increase
(or decrease) in one of the factors by one unit, while the quantity
of all the other factors is unchanged, will normally bring about an
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increase (or decrease) in the total product. The variation in the
total product is called the marginal product of this factor.

If any two (or more) factors are used in two (or more) produc-
tion units the optimum allocation of the factors will not have been
reached unless the ratio between the marginal products of the two
factors is the same in both production units. Let us call the two
factors 4 and B and the two production units X and 7. Suppose
that in X the marginal product of the factor 4 is two while the
marginal product of B is four units of product. The ratio is 1 : ¢;
the mp of B in X is twice that of 4. Now suppose that in 7 the
ratio is not 1 : 2 but any other ratio, say 1: 3, so that 4’s mp
is five and B’s is 15 units of product. Then a rearrangement
of 4 and B between X and 7" will permit more of both goods to
be produced. Let two units of 4 be shifted from 2" to X. This
would increase the product in X by 4 and decrease the product in
T by 10. Now let one unit of B be shifted in the opposite direction
from X to 7. This will reduce the output in X by 4 back again
to the original output and will increase the output in I by 15,
leaving it five units above the initial output. As a result of this
rearrangement of the factors we have a pure gain of five units in 7.

X Tr
Effects of shifting two unitsof 4 from Tto X 44 —10
Effects of shifting one unit of B from X to I —4 +15
Net gain + 5

Shifting a small amount of either factor from I to X would leave
us more in both X and 7. Whenever the ratio between the marginal
products of two factors is not the same in two different production
units, a net gain is possible by shifting some of each factor to the
point where its relative marginal product is greater. In our
‘example A’s relative marginal product is greater in X (} of B’s
as compared with only 3 of B’s in T) while B’s was greater in
T (three times A’s as compared with only twice 4’s in X) and
so we could gain by shifting 4 from 2 to X and B from X to T
Only if the relative marginal product of different factors is the
same in all uses is it impossible to gain by rearranging the factors
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and only in that case has the optimum allocation of the factors
been attained.

The same Rule brings about both the optimum division of resources
and the optimum allocation of the factors.

The optimum allocation of the factors will be reached if all the
managers of production in the collectivist economy are induced to
keep the same Rule that we had for simple production. By employ-
ing more of any factor when vmp, the value of its marginal product,
is greater than its price and decreasing the employment of any
factor when vmp is less than its price, each manager brings the
price of each factor into equality with the value of its marginal
product. But the physical marginal products themselves are pro-
portional to their values. Consequently, in each production unit
the marginal products of the factors will be made proportional to
the prices of the factors. The factor prices are the same for all
managers, so this will bring about the equality of the relative
marginal products of all factors of production in all uses. In this
way the optimum distribution of factors is brought about by the
application of the Rule.

X r

vmp (value of the marginal product) of 4 $10 $10
vmp (value of the marginal product) of B $25 $25
mp (marginal product) of 4 2 4
mp (marginal product) of B 5 10

The Rule calls for shifting each factor of production from points
where its relative marginal product is less to others where it is
greater until these are equalized. In our example on p. 120 the
relative marginal productivities were 1 : 2 and 1 : 8. The shifting
of factor 4 from 2" to X and the shifting of factor B from X to
Y would raise the relative marginal productivity of each factor in
the use from which it is taken away and lower it in the use where
the supply is increased. In the table given above it is assumed that
the relative marginal productivities are equalized at 1 : 23,

In this situation B's vmp is 2} times 4’s vmp in both X and 7.



122 " THE ECONOMICS OF CONTROL

If the product X is priced at $5 per unit and the product T is

priced at $2.50 per unit, the physical marginal productivities cor-

responding to the vmp’s of $10 and $25 will be as shown in the

table. In each use B’s mp is 23 times 4’s, and the relative marginal

productivity of the factors is the same in both uses. Each factor

has a marginal product in 7" twice as great as its marginal product
.in X. The optimum allocation of the factors of production is thus
\Eachieved.

The Rule does more than bring about the optimum combina-
tion of factors. It does not merely make the marginal product of
different factors proportional in different uses; it makes the value
of the marginal product equal to the price of the factor. In so doing
it simultaneously brings about the optimum division of resources
between different products. It is possible for the optimum alloca-
tion of factors among different production units to be achieved (by
bringing about proportionality between the mp’s of factors in dif-
ferent uses) without bringing about the optimum division of
resources among different products. If this were the case it would
be impossible to increase toial production by rearranging the
factors among the different production units. In this sense the
economy would be at the peak of efficiency. Yet it might still be
true that too much of some products was being produced and too
little of others as judged by the prices that consumers were willing
to pay for them. There is not an optimum division of resources
among different products.

This situation would be reached if the ratios between the mp’s
of different factors were made the same in all their different uses
without going on to make vmp equal to price. In an undemocratic
collectivist economy which chose to disregard the demands of
consumers this might be considered satisfactory. The autocratic
authority could decree the division of resources between the dif-
ferent products (that is, it would decide in what proportion the
different products should be produced). Yet even for this purpose
it is possible to achieve the efficiency of production which we call
the optimum allocation of factors only if a price mechanism similar
to the Rule is applied. The main difference would be that, instead
of permitting consumers to bid for products and so change the
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prices determining what is produced, the central authority could
bid for products in the proportions in which it desires them to be
produced and then it would be faced with the problem of distribu-
ting them among the population. But even a completely auto-
cratic economy, if it were at all concerned with efficiency of pro-
duction, could not dispense with the price mechanism as a means:
of bringing about a reasonably efficient allocation of the factors
among the different production units.

The optimum division of resources among products involves equating
the technical marginal substitutability between products to their mar-
ginal substitutability in consumption.

Exactly the same analysis is applicable when there are several
different products, the proportion between which can be varied.
This means that it is possible by producing a unit less of one of
the products to get a larger amount of another product from the
same resources. Suppose that it is possible, by reducing the output
of product X by one unit, to increase the output of product 7 by
two units (the quantity of factors being unchanged). This means
that the potential unit of product X (that has to be sacrificed in
order to permit the production of two units of product 7) must
be considered as a factor of production whose marginal product is
two units of 2. If the value of two units of 7" is greater than the
price of X, the Rule commands that the unit of X be sacrificed to
the production of 7" and that this shift be continued until either
the price of X is equal to its vmp of 2" or all the X is devoted to
the production of 7" (that is, no X at all is being produced). If the
price of X is greater than its vmp in 7, the movement should be
reversed and more of X produced and less of 7" until either the
price of X is equal to its vmp of 7" or none at all of product 7" is
being produced:

Products sacrificed to permit the production of alternatives can be
treated as factors, and factors set free can be treated as products.

It is clear that this could just as well be described the other way
round with 7" called a factor because a decrease in its output per-
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mits a greater production of X. The amount by which X could be
increased if 7" were diminished by one unit could be called the
marginal product of 7" when devoted to the production of X. The
result would be exactly the same. The quantities of X and 1" pro-
duced would be adjusted so that the ratio in which one can be
substituted for the other in production is equal to the ratio be-
tween the prices which is equal to the ratio in which one can be
substituted for the other in consumption. Suppose the price of X
is twice the price of 7" and the sacrifice of one unit of X at the
margin permits two more units of 2" to be produced (and there-
fore the sacrifice of two units of 7" permits one more unit of X to
be produced). One unit of X and two units of 7" are alternative
products. One unit of X is the msc of two units of 7", and two units
of 7 are the msc of one unit of X. The value of one unit of X being
the same as that of two units of 7, msc = msb and we have achieved
% the optimum division between X and I of the resources used in
the production unit.

The adjustment of the proportions between the factors can be
described in exactly the same way as the adjustment of the pro-
portion between the products. Just as a unit of product sacrificed
in order to increase another product was considered as a factor of
production, so the amount of one factor saved by using one more
unit of another factor can be regarded as its marginal product. If
adding one unit of factor 4 permits two units of factor B to be
' released while the same quantity of other factors are used and the
same quantity of product is being produced, then two units of B
is the marginal product of the one unit of 4 that is substituted for
it. If the value of two units of B is greater than the value (or
price) of one unit of 4, then 4 should be substituted for B in this
way (in the language of the Rule, more of it should be applied to
the “production” of B) until either the value of two units of B
has become equal to the price of 4 or B has been completely ousted
from use in the production unit so that it is not possible for the
substitution of 4 for B (the “production” of B by means of 4)
to proceed any further. If the price of 4 is greater than the value
of the two units of B for which it can act as a substitute (and which
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therefore can also act as a substitute for it), then the Rule pre-
scribes a decrease in the amount of 4 devoted to the “production”
of B or in other words a substitution not of 4 for B, but of B for
4. The same thing can, of course, be expressed the other way round +
with half a unit of 4 called the marginal product of B. .-

The difference between factor and product is only one of sign, and |
there are three kinds of transformation: factor into product, product ’
into alternative product, and factor into displaced factor.

Again we see that factors and products can be discussed in the
same language, the difference being only one of sign. Factors are v
put into production, and it is economic to minimize them. Prod-
ucts are what come out, and it is economic to maximize them”In
fact, there can be said to be three different kinds of transforma-
tions to which our Rule can be applied. First, the transformation
of factors of production into products which we had isolated in our
discussion of simple production. Second, the transformation of
one product into another or technical substitution between -
products. Third, the transformation of one factor into another or-v
the technical substitution between factors. In each case what is
sacrificed (whether a factor or a product) is called the ‘““factor”
and what this sacrifice makes available (whether another product
that is increased or another factor that is set free) is called the

“product.” For the optimum division of resources among different
products as well as for the optimum allocation of factors among
the different manufacturing units, it is necessary that the equality
between the price of the “factor”” and the value of its “‘marginal '\
product’ in all these senses be reached, as it would be if the Rule
were applied directly throughout the collectivist economy to all
three types of transformation. This would mean that the manager
of every production unit would have to compare not only the price
of each factor proper with the value of its various marginal
“products proper in terms of the actual product, but would also have
to consider whether the Rule prescribes the substituting of one
factor for another or a decrease in the output of one product in
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order to permit an expansion of the output of an alternative
product.!

All three are properly adjusted by the simple application of the Rule
to the transformation of factor into product.

However, this degree of complication of the Rule is not really
necessary although efficient managers will naturally be using these
aspects of production as a check on the efficiency with which the
Rule is being applied. It is sufficient if the Rule is applied only in
the literal sense of adjusting the quantity of factor applied so as
to make vmp, the value of its marginal product in each of the vari-
ous products (and in any combination), equal to pf, its price. If
this Rule is kept throughout the economy by all the managers the
other relationships between factor and factor and between product
and product will look after themselves or rather will be brought
about automatically.

The managers who keep the Rule in the literal sense will in-
crease or decrease the amount of each factor applied to the pro-
duction of each product (as well as each combination of products)
until the value of each marginal product is equal to the price of
the factor. Suppose factors 4, B, and C are applied to the produc-
tion of products X, 7" and Z. Then the price of factor 4 is made
equal to the value of its marginal product of X as well as to the
value of its marginal product of 7" and of its vmp in Z. The same
is true for the other factors B and C. This means that if the amount
of product X is decreased by $1°s worth it will set free just $1°s
worth of factor 4 (or B or C) because vmp = pf, and if this amount
of factor is applied to the production of 7" it will be able to increase
the amount of 7" by exactly $1’s worth because here too vmp =
2f. In other words, the sacrifice of a small quantity of product X
(say one unit) will permit an increase in the product 7" (if the
quantities of the factors and of all other products are kept the
same) by an amount which is worth just as much as the unit of
X sacrificed. The price of X (considered as a ‘“‘factor”) is auto-

1For a similar and more complete analysis of production in terms of these three
different forms of transformation, see J. R. Hicks, Palue and Capital, Oxford Univer-
sity Press, 1939, especially Chap. XV, “The Planning of Production.”



COMPLEX PRODUCTION II 127

matically equal to the value of its marginal product in the alterna-
tive product 7, and msb = msc. .~

This relationship, which in simple production is only applicable
indirectly between the products of different production units, is
here brought about automatically and directly within the firm by
the use of the Rule in its literal sense of adjusting factors until
vmp = pf.

The optimum combination of the factors is brought about auto-
matically in the same way. This is as might be expected from the
general symmetry between the part played by factors and by prod-
ucts in the productive process. The Rule makes the value of the
marginal product of each factor equal to its price. Consequently,
the price of each factor will be equal in value to the quantity of any
other factor that it can displace while leaving the total product
(and the amount of every other factor) unchanged. If the price of
factor 4 is $1 a unit and the price of factor B is 50 cents, 4’s vmp
will be $1 and B’s vmp will be 50 cents as a result of the application
of the Rule. If a unit of 4 is substituted for two units of B, total
product will be unaffected. It will be diminished by $1’s worth
by the withdrawal of two units of B, but this will be exactly made
up by the addition of the one unit of 4 with a vmp of $1. This
means that 4’s “vmp” in terms of factor B that is saved is equal
to A’s price. So we see both the optimum division of resources
among different products and the optimum allocation of factors
among different production units would be achieved if only every
manager of a production unit in the collectivist economy would
obey the Rule which enjoins him to employ his factors of produc-\
tion in those quantities which equate the price of each factor to the 3‘
value of its marginal product in each of the products.

The economic problem is seen more clearly in terms of input of factors
than in terms of output of products.

It need hardly be said that all the analyses of this chapter can
be rewritten in the alternative terminology which instead of
speaking of the shifting of a unit of factor from one use to another
starts out with the increase or decrease of a unit of product and



128 THE ECONOMICS OF CONTROL

its repercussions on the production unit and on the whole economy.
No attempt will be made to translate the whole analysis. This
would be a good exercise for the reader. However, some study
of this formulation will be made here because of the unfortunate
effect it has had in making the issue appear more complicated
than it really is. As we have already seen, the fundamental prob-
“lem is one of the division of resources among different products
-and the allocation of factors among different production units.
“\\ The real problem is one of input, and when approached in this way
“ the issues can be seen more clearly than when concentration is
, directed on output which looks after itself if the factors of produc-
tion are all properly directed. The concentration on output rather
than on input is probably a result of living in an enterprise economy
where every manager of production naturally concentrates on the
output that he must sell to make his profit. However proper an
attitude this is for the businessman-producer, it is not appropriate
for the economist who should rather be concerned with the best
v direction of the society’s productive potentialities.

The approach from the point of view of output leads to the formulation
of two rules.

For the alternative formulation in terms of the production of
an additional unit of output (where p stands for the price of the
product and vmf stands for the value of the marginal amount of
factor needed to produce one more unit of product), the correct
formulation of the Rule is as follows: “When p is greater than vmf
apply more of the factor; when p is less than vmf apply less of the
Jactor; and when p = vmf continue to produce at the same rate
because the optimum position has been reached.” With this translation
we could repeat all we have said so far, the only change being
the insignificant one of the size of the unit.

But this was not the way in which the Rule was developed.
Instead it was expressed in terms of p and mec (marginal cost)—
with a footnote added to point out that mc did not mean exactly
marginal cost but what marginal cost would be if there were no
influence by buyers on the price of the factors or if such influences
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were disregarded in making the calculation. This is not quite a
satisfactory correction. It does give mc a money value equal to
that of vmf, but there remains a difference of emphasis that has
confused the reader and at least one writer.! The expression mec
refers to a money outlay or cost item while the expression vmf
refers not to this cost item but to the value of a given combination
of factors of production. If p is equal to vmf it is desirable that they
producer should not reduce output even if mc is less than vmf and }
therefore less than p. If the producer pretends that his purchases
have no effect on the price of the factors, this will involve pretend-
ing that me is equal to vmf and so he will not reduce the output.
But this instruction does not exactly meet the problem and is too
general. If there is to be an adjustment of output to meet a change
in conditions, the producer must plan to produce an amount which
will equate p to vmf in the new conditions. The change in output
will have an effect on the prices of the factors and therefore on}t
vmf. This will have to be taken into account if the new optimum
situation is to be reached without a great deal of unnecessary
fumbling. It will therefore not suffice to tell the producer to pre-
tend that he has no influence on the prices of the factors. However
it was perfectly natural for this refinement to be missed because
the whole emphasis was on output and not upon input. The Rule
then was given in the form: “If p is greater than mc (mc calculated
in the special way which made it equal to vmf) expand output. If
p is less than mc contract output. If p = mc continue producing
at the same rate for that is the right output.”

We have seen that this works well enough for simple production
and for complex production where the proportion between the
factors is technically fixed. But it is not an adequate rule where
there is more than one way of producing the product (that is,
when the factors may be combined in various proportions) for it
does not tell in which of the various ways the product is to be
expanded or contracted. In the correct translation of the Rule
given on p. 128 this ambiguity does not arise, for there the particu~
lar vmf is compared with p and the Rule tells whether to increase

L A. P. Lerner, “Statics and Dynamics in Socialist Economics,” Economic Journal,
June 1937, p. 270.
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or decrease or leave unchanged the amount of each factor used.

This is lost when vmf is replaced by mc. Even when the special

rules for calculating the special kind of mc are followed, so that

the Rule is not incorrect, it does not tell the manager how to
roduce and so it is inadequate.

The inadequacy was remedied by calling the above rule rule
one and adding another rule, called rule two.! This second rule
instructs the manager to produce what he is producing in the
cheapest possible way. This seems good common sense and fits in
so well with the capitalist producer’s idea of what is reasonable
and economically sound that it continued to be used even after
its meaning was modified so that it did not mean the cheapest

<Possible way just as mc does not mean marginal cost. The modi-
fication was the same as in the case of mc. In calculating which
was the cheapest way of producing the manager must assume,
even if this is not true, that the current prices of the factors are
fixed and will not be changed by his own purchases. If this hap-
pens to be true everything is all right, but if it is not the matter
becomes quite complicated. On the one hand, he must ignore his
influence on price in calculating total cost to find that method of
production which makes total cost a minimum, but on the other
“hand he must take it into account because he has to repeat the
icalculation (ignoring his influence on prices) every time he
changes his output or the proportion in which he combines the
factors, and if he knew before he made any changes what the
effects of those changes would be on the prices he could save
himself a great deal of trouble. In any position with given prices
his calculations might show that a different method of production
was cheaper, yet when the new method was adopted the resultant
change in prices might alter the situation so that the old method
would appear cheaper (if the new prices were taken as given in
the new calculation). The manager would then have to change
back to the old method of production or perhaps to some inter-
mediate method. A knowledge of how the prices would change
as a result of the change in his demand for different factors would

1See A. P. Lerner, “A Note on Socialist Economics,” Review of Economic Studies,
October 1936, p. 76. -
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have saved all these trials and permitted the appropriate method
to be chosen directly.

The purpose of this second rule (which can be quite confusing)
is to bring about the optimum allocation of the different factors
among different production units. If the managers do happen to
be without influence on the price of the factors they will tend to
bring about the optimum allocation of the factors by merely
minimizing their total cost, because this policy will then have the
effect of making the price of each factor (which will then be equal
to the marginal cost of the factor) proportional to its marginal
productivity. If factor 4’s marginal product is twice B’s, but its
price is less than twice B’s price, the manager will substitute 4
for B, one unit of 4 for every two units of B discharged, maintain-
ing his output (since the mp of 4 is equal to that of two units of
B) and reducing his costs. 4 will be substituted for B until either
the ratio between the prices of factors is brought into equality
with the ratio between their marginal products or until B has been
entirely replaced by 4. Rule 2 will then lead to the optimum allo-
cation of factors among the production units and will thus answer
the question kow to produce the output determined by rule 1.

This formulation is not so satisfactory and arises from a weakness of
economists for assuming perfect competition.

But where the prices are not in fact independent of the demand
for them by the manager, rule 2 becomes rather difficult to handle.!
These complications are completely avoided by keeping to our
first terminology with its single Rule. The second terminology
with its two rules instead of one and its confusing definitions of
mc and of minimum total cost is an example (although a rather
subtle one) of the excessive attachment of economists to the as-
sumption of perfect competition. Instead of attacking the problem
of the optimum use of resources directly, perfect competition is
assumed, largely because the optimum use of resources happens

* Though only by the criteria applied to proposals for establishing a rational or
controlled economy. It is child’s play compared to the complications in ordinary
business bookkeeping,
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to be one of the consequences of perfect competition, and then
amendments and qualifications have to be elaborated in moving
from perfect competition to the real world. Such an approach
makes it much more difficult to discuss the optimum use of
resources than the direct approach, because the other conse-
quences of perfect competition are irrelevant and serve only to
obscure the problem.?

The two rules correspond to the distinction between the division of
resources and the allocation of factors.

There is one advantage that the alternative second formulation
has over the formulation we have preferred to use so far, and that
is the way in which its two rules distinguish between the optimum
division of resources in general among different goods, and the
optimum allocation of the different factors so as to give the opti-
mum combinations of factors in each production unit. Rule 1 tells
the producer how much to produce of the particular good. When
p = mc and mc reflects the value of the alternative product, msc
= msb. Rule 2 tells the producer what factors to use and makes
the mp of factors proportional in different uses so that there is no
waste and there is an optimum allocation of factors among the
different production units. But this is a very small thing especially
as the two rules are really interdependent. Neither would be able
to guarantee the one optimum unless the other rule were simul-
taneously bringing about the other optimum. We shall therefore
keep using our original formulation in terms of directing the pro-
ductive forces of society in the best possible way with a single and
unambiguous Rule for the managers of the collectivist economy.

In considering the same kind of complex production in a cap-
italist economy there is very little to add to what has already been
said. Since we are still assuming divisibility of factors, products
and processes we will still have constant returns in the sense that

1See A. P. Lerner, ““Statics and Dynamics in Socialist Economics,” 0p. cit., p. 253,
and “A Note on Socialist Economics,”” op. cit., pp. 72-76. In these articles I thought
{ had emancipated myself from the habit of starting from perfect competition, but I

now believe that my use in these articles of what 1 here call the second terminology
and the two rules are remnants of the same weakness I there criticized in others.
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changes in the scale of production will not affect the proportions
between factors and products. If there is perfect competition
throughout the economy in buying factors and in selling products,
the proportion between the factors and the proportion between
the products will be determined just as in the case of technically
fixed proportions. The only difference will be that it is the relative
prices of factors rather than the inflexibility of techniques that fix
their proportions. For the firms will have to use the factors in
just those proportions which minimize their costs so that they can
compete. A firm using factors in any other proportion would find
its costs greater than those of its rivals and with perfect competi-
tion would be promptly eliminated. In the same way the propor-
tion between the products would be determined by their relative
prices, for there will be one proportion which is most remunera-
tive, and any firm which does not produce in this proportion will
not be able to compete with those that do.

The dangers to perfect competition are of the same nature with the
factors variable as in simple production.

With constant costs there is no check on the growth of firms or
on the combination of firms until they are large enough to be
able to influence prices so as to make monopoly profits, and power-
ful enough to intimidate prospective (“‘cutthroat”) competitors
who otherwise would come in and destroy their power to make
any profits. The government of the controlled economy, in the
interest of maintaining the optimum use of resources, would
have to compete with private enterprise. In its own establish-
ments vmp would be made equal to pf in accordance with the Rule
so that p = vmf, and, perfect competition being maintained, p
also = mc. With constant returns, m¢ = ac, and with p = ac, total
revenue is equal to the cost of the factor so that there will be no
profit except for firms that are more efficient than the collectively
organized production units. Also the government could undertake
other measures, such as outlawing monopolies and combinations
in restraint of trade, or practicing counterspeculation to prevent any
restraint of trade and to maintain perfectly competitive conditions.
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Perfect competition could not be expected to come about in an
uncontrolled economy even if the larger number of firms that
would make perfect competition possible should happen to be
established and provide the possibility of perfect competition. This
situation could not be expected to remain for very long.

Imperfect competition can now interfere with the optimum allocation
of the factors as well as with the optimum division of resources among
different products.

Where there is not perfect competition, the variability of the
proportion in which factors can be combined gives rise to another
kind of departure from the best use of resources. In the case of
simple production we saw that different degrees of competition
in the sale of different goods would lead to too little being pro-
duced of the goods for which the degree of competition was least
(or the degree of monopoly greatest) and too much of the goods
for which the degree of competition was greatest (and the degree
of monopoly therefore least). This wrong division of resources
among different goods could not be avoided by having the same
degree of competition in all uses because in some uses at least
(such as in an individual’s devoting time to leisure) competition
is necessarily perfect. Imperfect competition therefore naturally

"led to a wrong division of resources, too many being directed to
. some uses (which may include unemployment as well as leisure)

and too few being directed toward others.

In the absence of perfect competition in buying factors, the mc
of factors will not be equal to their prices but greater, and unless
the degree of imperfection of competition is exactly the same for
each firm in buying all factors (which is sufficiently unlikely to
be disregarded) mc will not even be proportional to price. The firms
are still concerned to minimize the cost of what they produce
because every dollar saved is a dollar added to their profits, and
they do that by combining the factors in such a way that the mar-
ginal productivities of the factors are preportional not to their
price, which is the same for all firms (if the monopolies have not
permitted discrimination in prices), but to the mc’s, which will
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in general differ. The marginal productivity of each factor will
therefore not be the same in the different firms, and this spells
an uneconomic allocation of factors as between the different firms.

This kind of waste is not possible in simple production or in
complex production with technically fixed proportion between the
factors, because in these cases it is not possible to combine factors
uneconomically. Consequently there is a stronger argument for
controlling the economy when the proportion in which factors can
be combined is variable.

The same kind of inefficiency also occurs because the combina-
tions of the products are variable. The firms who maximize their
profits will produce their products in those proportions which

make their technical substitutabilities in production proportionall {

to their marginal revenues rather than to their prices. The marginal
revenues will not be the same for the different firms even if the
prices are and so the vmp of products in the production of other
products will not be equal to the prices of these other products.
At first sight this looks like wrong division of resources among
different products, which we already know from our examination
of simple production. Too much of one product is produced and
too little of another. But it is more serious than this because these
divergencies are different for the different firms. One firm produces
too much of product X and too little of product 7', and another
firm produces too much of product 7 and too little of product X.
These do not cancel out any more than when one firm used too
much of one factor and the other used too much of another factor.
There is here a pure waste of resources rather than a disregard of
the guidance provided consumers as to what should be produced.
The waste is due to the different technical marginal substitutabili- /
ties (M) between the products in the different firms. More of both .
products could be produced if there were a reshuffling of products
between the firms, each firm producing more of the product with
the smaller technical M (relative to the other firm) and less of the
product with the greater relative technical M.! The proof of this

flt should be remembered that a larger technical M means that the sacrifice of a
unit of the good in question permits a greater amount of the other good to be produced
in its place, or that an increase in the output of the good in question requires a greater

|
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is very similar to that already given (p. 121) for the desirability of
having the ratio between the marginal product of two factors the
\same in the production of any two goods. If in Firm I the technical
Mis 1 of X for 1 of 7 and in Firm II the technical M is 1 of X
for 2 of 7 then Firm I can produce one unit less of 7" and one unit
more of X with the same quantities of factors as before, while
Firm II can produce one unit less of X and two units more of T
with the same resources. A net gain of one unit of 7" could there-
fore be brought about by getting each firm to concentrate on that
product which has the smaller relative technical M. Firm I con-
centrates on X which has a relatively smaller technical M there
(1 as compared to ¢ in Firm II), and Firm II concentrates on 7
which has a relatively smaller M there (2 as compared with 1 in
Firm I). Such reshuffing of production would raise the total prod-
uct until the technical M’s were the same in all firms producing
the same combination of products. This cannot be done in an un-
controlled economy, and thus we have a net social loss which we
must add to the uneconomic allocation of factors among firms
described in the previous paragraph. This strengthens still further
the case for a controlled economy which would prevent such
wastes.

sacrifice of the other good. It is therefore best for firms to concentrate on goods with
a relatively smaller M because that means a smaller sacrifice of the alternative goods.



CHAPTER 12. DIMINISHING MARGINAL
TRANSFORMABILITY

We have already made the acquaintance of the principle of
diminishing marginal substitutability. It was introduced in Chap-
ter 2 (p. 10 and especially the footnote on p. 18) to show how an
optimum allocation of goods could be reached without every con-
sumer spending all his income in buying just one good. It will be
remembered that the marginal substitutability (M) of a good for
any other good is measured by the number of units of the other
good for which a unit can be substituted, while leaving the con-

“sumer neither better off nor worse off.

The principle of diminishing M (marginal substitutability) is also
applicable to production.

As one good is substituted for another so that the consumer has
more of it and less of the other good for which it is substituted,
further additions will be less urgently needed, as compared with
the other good, so that an additional unit will only be substitutable
for a smaller amount of the other good than before—its M
(marginal substitutability) for the other good will diminish. In
this way the M comes to be adjusted to the relative price before
one good has been completely substituted for all the other goods
consumed by the individual.

In this chapter we shall show how the same principle is appli-

cable to production where the proportions between factors or
between products are variable.

The technical M between two factors is given by the ratio between their
marginal products,

We have seen that the optimum allocation of factors among
different production units follows the same principles as the opti-
187
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mum allocation of goods among different consumers. The ratio
between the marginal product (mp) of every pair of factors must
be the same in each production unit in which the two are used.
This ratio between the mp’s (marginal products) is nothing but
the technical M of one factor for another. If 4’s mp is twice B’s,
a unit of 4 is substitutable for two units of B and its M for B is
2 and its M for any other factor is twice B’s M. If the ratio be-
tween the mp’s of any two factors (the first factor’s M for the other
factor) is not the same in all production units in which both are
used, the optimum allocation of the factors has not been reached.
It is possible to increase the total product by shifting some of each
factor from points where its M is relatively low to others where
it is relatively high. This is done in a collectivist economy by the
manager of the production unit in obeying the Rule that equates
the vmp of each factor to pf its price and automatically results in
the equalization of the M’s of the factors in all the production
units (see p. 121).

Each manager plays his part in this adjustment by substituting
any factor whose M is greater in proportion to its price for the
other factor (whose M is less in proportion to its price) until
either the M’s have been made proportionate to price or the one
factor has completely ousted the other.

The same thing is done, if there is perfect competition, by
independent firms in the course of maximizing their profits.

If the M’s did not change as a result of the substitution of one
factor for another, this substitution would have to be continued
until one factor had been completely substituted for all the others
in the production unit, and it alone was left to carry on production.
(That excludes the unlikely case where the M’s happened to be
proportional to price to begin with, when the ratios among the
factors would be indeterminate.) We must therefore look for some
reason why the M’s should change as a result of the substitution,
so that they become proportional to price in every firm.

One explanation might be the change in the price of the factor.
As factor 4 is substituted for factor B (because its M is greater
in proportion to its price than B’s M in proportion to its price)
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the increased demand for 4 will tend to raise the price of 4, and
the decreased demand for B will tend to lower the price of B.
This change in relative prices will bring the ratio M : pf for the
two factors into equality so that the substitution of 4 for B would
come to a stop. But this would only work for large productive
units whose demand could affect the price paid for the factors, and
this could hardly be true for every production unit where more
than one factor is employed. It is true that the substitution of 4
for B in many small units could have the total effect of changing
the prices of the factors so that they would become proportional
to their M’s, but in that case it would be a matter of indifference
to every production unit whether it used only 4 and none of B,
or only B and none of 4, or any intermediate proportion.

This cannot therefore be the explanation of the fact that pro-
duction units do not limit themselves to only one factor of pro-
duction and are not indifferent as to the proportion in which they
combine the factors.

It depends on the proportion in which the factors are combined.

The answer lies in the principle of diminishing M. As one factor
is substituted for, and increases in proportion to, the other factor,
its M diminishes. The other factor that is being displaced de-
creases in proportion, and so according to the same principle iis
M increases. The ratio between the M’s depends on the ratio
between the (quantities of the) factors. It is the change in the
proportion in which the factors are combined that adjusts the M’s
and makes them proportional to the prices.

Possible ranges of constant or increasing M are economically
irrelevant.

As in the case of the diminishing M of consumption goods for
each other, there is no certainty that the principle always holds.
There may be ranges where M is constant or even increasing.
But such ranges—if they exist—are not economically significant
beeause combinations within such a range of combinations could
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not represent an optimum allocation of the factors. With increas-
ing M, even if the M’s of the factors are proportional to their
prices, a small substitution of $1°’s worth of one factor for $1’s
worth of another in either direction would not affect the total
product, but would raise the M of the increased factor and diminish
the M of the decreased factor, so that a continuation of the change
in the same direction would result in an increase in the total prod-
uct. The initial position with M’s proportional to prices would be
a minimum instead of a maximum position so that a change in
either direction would improve the allocation of the factors. If M
were constant the substitution of $1’s worth of one factor for $1’s
worth of another would have no effect on the total product and
we would have the queer case of indifference to the proportions
in which factors are combined.

There is yet another argument for the assumption of diminishing
M in general. If the M between any two factors did not diminish,
there would be no economic reason for distinguishing between
them at all. They would, for the purpose of production, be so
similar that the producer would call them one factor. At the
opposite extreme is the case of fixed proportions when the factors
are so different that it is not possible to have any substitution
between them at all.

v The optimum proportion between factors, as well as between products.
is that which makes the M’s proportional to the prices.

We see then that the optimum allocation of factors among pro-
duction units is brought about by establishing optimum proportions
‘between the factors in each production unit. This is the proportion
between the factors that makes their M’s proportional to their
vprices. The optimum proportion can be attained because of the
diminishing M of each factor as its proportion to the other factors
is increased.

Exactly the same relationship holds for products. Whenever
two or more products can be produced in variable proportions, the
optimum proportion is that which makes the technical M’s of the
products proportional to their prices. Here also an optimum pro-
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portion can be reached because of the change in M as the ratio
between the products changes.

The general principle of diminishing transformability shows itself as
diminishing mp, increasing mf, diminishing M of factors and increas-
ing M of products.

When an increase in quantity of a factor results in an increase
in one of the products while the quantities of the other factors and
products remain the same, we say that the added quantity of the
factor has been transformed into the increment of product. When
one factor is increased and the quantity of a second factor is thereby
set free while the product and the quantities of the other factors
are unchanged, we can say that the increment of the first factor
has been transformed into the amount of the second factor that is
set free. When a decrease in amount of one product permits a
second product to be increased without affecting the quantities of
the other factors or products, we may say that the first product is
transformed into the second product. In all of these cases there
will apply the principle of diminishing marginal transformability.

Where one factor is substituted for another, the principle of
diminishing marginal transformability appears in the form of
diminishing M, in which guise we have already met it. Where the
transformation is of a factor into a product, the principle of
diminishing marginal transformability takes the form of a dimin- v
ishing marginal product. (This is the law of diminishing mp.)
Where the transformation is of one product into another product,
the principle of diminishing marginal transformability takes the
form of diminishing technical marginal substitutability of the
product whose output is decreased for the product whose output
is thereby augmented.

Continued equal sacrifices of the first product will permit the
second product to be increased by smaller and smaller increments.
This can be called diminishing technical M between the products,
but in doing so we will have changed the meaning of the word
substitution to the exact opposite of what is usually meant by it.
The substitution of product 4 for product B suggests the produc-
tion of 4 instead of the production of B or the production of more
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of 4 while producing less of B. It will be better to conform to the
ordinary use of language and speak of the substitution of product
A for product B to mean producing more of 4 in place of B whose
output is diminished. We will now have, not diminishing technical
M, but increasing technical M. As more of a product is produced
in place of another product, the quantity of the other product that
has to be sacrificed will become greater and greater because of its
diminishing marginal transformability into the factor whose output
is being increased. This increasing M of products is only another
indication of the opposite sign here. We are interested in the
output of products, while we are interested in the input of factors.
It is related to the desirability of minimizing the quantities of the
 factors but of mazimizing the quantities of the products.

This shows itself again in the transformation of factor into
product when we approach it from the point of view of the product.
As we saw in connection with the alternative formulation of the
Rule and the welfare equations in Chapter 9, diminishing mp
comes to the same thing as increasing mf. If the addition of equal
increments of one unit of a factor results in diminishing increments
of product (diminishing mp), it will take increasing increments of
the factor to bring about constant increments of the product. This
gives us the principle of increasing mf. Diminishing M of factors
for each other, diminishing mp, increasing M of products for each
other, and increasing mf are all particular aspects of the more
general principle of diminishing marginal transformability.

The quantity of any factor applied to the production of any
particular product will then be adjusted by the principle of dimin-
ishing mp. Adjustment will go on until the addition of the factor
has reduced its marginal transformability into the product until
it is equal to the ratio between the price of the factor and the price
of the product. For example, if the price of a unit of factor is
twice that of a unit of product the factor will be applied until an
additional unit of factor can be transformed into two additional
units of the product. In the more common language of production,
this simply means that the factor will be applied in accordance
with the Rule up to the point where vmp has fallen to equality

“with pf. .
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Constant returns to scale are not inconsistent with diminishing returns
to increases in the proportion of one factor to the others.

This may appear strange because we are still assuming perfect

divisibility of factors, products, and methods of production, and-

we have seen that as long as this is so the scale on which produc-
tion is carried on should make no difference either to the average
product or to the marginal product. Indeed, we called this state
of affairs constant returns (average and marginal) and now we have
the omnipresent principle of diminishing marginal transformability
translated to show that diminishing marginal returns (equal to
diminishing mp) may be considered general.

The explanation of this paradox is that the constant returns that
we have met refer only to the scale of production. If all the factors
and products but one are to be doubled, the remaining one must
be doubled too and similarly for any other degree of decrease or
increase in the scale of operations. This follows from the divisibil-
ity of the factors, products, and methods which permits any par-
ticular method of production, involving certain proportions be-
tween factors and products, to be repeated in exactly the same
way on a larger or on a smaller scale.

Diminishing transformability does not apply where a single
factor is applied to the production of a single product. In that case
there is no reason why the same rate of transformation should not
go on indefinitely. The principle of diminishing transformability

applies when the transformation is of the nature of a substitution 1\

that results in a change in the proportion between the different
items involved in the productive process. It may change the pro-

portions between the factors as when one factor is substituted for -

another; it may change the proportions between the products, as
when one product is substituted for another; or it may change
the proportions between all the factors and all the products, as
when one of several factors is varied in order to vary the product
or when one of several products is varied as a result of a variation
in the factors. There will then be increasing resistance to the
continuation of such a change in the productive process and this
increasing resistance is the essence of the principle of diminishing
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marginal transformability in all its manifestations and meta-
morphoses.

When more than one factor is used an increase in one of them,
without any change in the other factors, will mean that this factor has
increased relatively to the other factors. Apart from the question
of scale (which is not relevant to our present concern with pro-
portions) the situation would be just the same if the other factors
were decreased in the same proportion in which this factor is
increased, or if this factor were substituted for the other factors
so as to bring about the same change in the proportions between
them. The mp of a factor diminishes when the factor is increased in
proportion to the other factors. If the other factors were also in-
creased in the same proportion there would be no substitution of
one factor for the others and no diminishing mp because there
would then be nothing but a change in scale.

Substitution always involves at least three items.

Another way of putting this is to say that substitution always
involves at least three items. One is increased, one is decreased,
v-and the third remains the same. Then we can say that the first is
substituted for the second in proportions that leave the’ third
unchanged. The third item is essential, for it is only by seeing that
it is kept constant that we can measure the substitutability of the
first for the second. Otherwise we cannot be sure that the effect of
the increase of the one item is completely offset by the decrease
in the other item. In this way we can say that one unit of factor
4 is substitutable for two units of factor B in maintaining the
product constant. We can say that one unit of product X is sub-
stitutable for two units of product 7, the quantity of factors and
of the other products being kept constant. We can say that 1 basket
of fruit is substitutable for 2 pounds of meat, the well-being of the
consumers being kept constant, and finally we can say that one
unit of factor 4 can be transformed into two units of product X,
the quantities of the other factors and products being kept constant.
This chapter has so far been concerned only with the proportions
between factors and products and their various substitutabilities
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for each other within the production unit. We must be careful there-
fore not to confuse diminishing mp and increasing mf with similar
phenomena that we shall meet when we have removed several
more of our simplifying assumptions and are able to consider
increasing and decreasing returns and costs from the wider point
of view of an industry or from the point of view of society as a
whole. Our analysis in its present stage is applied only to the
individual production unit. Being concerned with purely technical
relationships, it is equally relevant for collectivist, capitalist,
controlled, or uncontrolled economies.



CHAPTER 13. THE ELASTICITY OF SUBSTITUTION
AND THE LAW OF DIMINISHING RETURNS

The elasticity of substitution measures the rate at which substitutability
diminishes.

As the ratio of one factor to another factor increases, its M for
the other factor diminishes. The degree to which it is possible to
substitute one factor for another without bringing about more than
a certain decrease in its M for the other factor is called its elas-
ticity of substitution. If a great deal of substitution is possible before
the M changes by the given amount, the elasticity of substitution
is said to be great. If only a very little substitution is possible
before the same change in M comes about, the elasticity of sub-
stitution is said to be low. It can be seen that the elasticity of
substitution is a measure of the variability of the proportions
between the factors, of the degree to which it is possible to sub-
stitute one factor for another without running into too much
resistance of the kind indicated in the principle of diminishing
transformability. If the transformability diminishes very slowly
the elasticity of substitution is great, and if the transformability
diminishes rapidly the elasticity of substitution is small. The
elasticity of substitution is the inverse of the rate at which the
transformability diminishes. It is a measure of the slowness with
which the transformability diminishes in response to a change in
the proportion between the factors.

The elasticity of substitution should not be confused with M,
the marginal substitutability, which is the rate of substitution itself.
M is measured by the number of units of the other factor for which
a unit of a factor can be substituted while leaving the product and
the quantity of the other factors unchanged. The elasticity of
substitution (which is represented by the symbol ¢) is measured

146
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by the degree to which it is possible to substitute one factor for
another for any given change in M. It measures the slowness of
the response of M to the change in the proportion between the
factors of production. It is the rate of change of the rate of substitu-
tion as the proportion between the factors is changed.

It can be generalized to apply to all forms of transformation, measuring
the rate at which substitutability increases in products.

The concept of the elasticity of substitution, like the concept
of substitution itself, is applicable not only to factors of production
but to products and to consumption goods. In consumption goods,
the substitution of 4 for B consists of consuming more of 4 and
less of B in proportions which leave the consumer equally well off.
The number of units of B that must be withdrawn from consump-
tion to make up for an added unit of 4, leaving the consumer
neither better off nor worse off, is the measure of the M of 4
for B. The slowness with which this M decreases as 4 is substi-
tuted for B is measured by the elasticity of substitution of 4 for
B. In products, the substitution of X for 7" consists of producing
more of X and less of " in proportions which permit the quantities
of the factors and of the other products to remain the same. As
more of X is produced in place of 77, the technical M of X for T
will increase. As we saw in Chapter 12, this is due to the signs
being reversed in the case of products. As more of X is produced
at the cost of decreasing the output of 7, the diminishing trans-
formability of ¥ into X means an increasing M of X for 7. How-
ever, the technical elasticity of substitution of X for 7" will follow
the same principles. It measures the slowness with which the
technical M of X for X increases as the ratio of X to T is increased.
(This will be exactly the same as the elasticity of transformation
of T into X, which is the slowness with which the marginal trans-
formability of 2" into X changes as the proportion between 7"
and X changes.) In all cases the more slowly M changes as a result
of the change in the proportion between the factors or products,
the greater are the opportunities of continued substitution and the
greater is the elasticity of substitution.
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Zero elasticity of substitution signifies fixed proportions, and infinite
elasticity of substitution indicates economically indistinguishable fac-
tors or products, the proportions between which can be varied indefi-
nitely.

Where the proportions in which factors must be combined (or
in which products have to be produced or in which consumption
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goods have to be consumed) are technically fixed, M falls pre-
cipitately from infinity to zero. As long as there is less of any factor
than the fixed proportion dictates, no quantity of the other factors
can make up for a decrease in this factor, so its M is infinitely
large; but the moment its proportion to the other factors has been
increased to the technically required proportion, no further increase
in it could compensate for any decrease in the other factors, so its
M has fallen to zero. Here the elasticity of substitution is said to
be zero.

The opposite extreme is the situation where one factor can be
substituted for another with no diminution in M at all. This occurs
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when the two factors are economically identical and the difference,
if any, is irrelevant for the purpose in hand—like dark-haired and
fair-haired coal miners, or like cane and beet sugar for most
purposes. The elasticity of substitution is then said to be infinite.
We do not bother to distinguish between the factors and we call
them one factor. As we have already indicated above, perfect
substitutability of the different units for each other—more accu-
rately expressed as infinite elasticity of substitution—is just what
gives a collection of productive units the right to call themselves
one factor of production.

The elasticity of substitution is illustrated in Figure 2. Hori-
zontally is measured 4/ B, the number of units of 4 that are being
used for each unit of B. Vertically is measured 0B/a4, A’s M
for B, that is, the number of units of B for which one unit of 4
can be substituted or which can be substituted for one unit of 4.
The line marked M, passing through P and Q, indicates how 4’s
M falls when the ratio of 4 to B increases. ( This is in accordance
with the principle of diminishing M.) This line may be ealled the
marginal substitutability curve or M curve of 4 for B. The point
P indicates that when twice as many units of 4 are used as of B
(4/B = 2) one unit of 4 is substitutable for four units of B so
that 8B/a4 (A’s M for B) is 4. The point Q indicates that when
4 has been substituted for B so that the ratio is three units of 4
for each unit of B, A’s M has fallen to 3 so that one unit of 4 is
now substitutable for only three units of B.

The diminishing M is indicated by the way in which the M
curve slopes downward to the right. The further to the right we
go, the greater is 4/ B, the ratio of 4 to B, and consequently the
lower is 4’s M (8B/aA4). Infinite elasticity of substitution would
be represented by a horizontal line showing that M does not fall
at all as the one factor is substituted for the other. Zero elasticity
of substitution (that is, technically fixed proportions) would be
represented by a vertical line drawn at the point on the horizontal
axis that indicated the technically determined ratios between the
factors. A normal elasticity would be indicated by an M curve
sloping down to the right as in our figure.
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All elasticities are measured in terms of proportional changes.

Now to measure the elasticity of substitution (o). It might
appear at first sight that it could be measured by the ratio between
RQ (the change in the proportion between the factors) and RP
(the change in M). The greater is ¢ (the elasticity of substitution),
the more will the proportion between the factors have to change
to bring about a given change in M, and the greater will be
RQ/RP. If the curve is horizontal, as with perfect substitutability,
RP would be zero and RQ/RP would give the correct value for
o of infinity. If the curve is perpendicular, as with a fixed propor-
tion, RQ is zero and RQ/RP would equal zero, which is again
the correct figure for o.

Nevertheless, this measure for ¢ will not do. Applied to the
example in Figure 2, these measures would make o equal to unity,
but this value will depend on the arbitrary units in which 4 and
B are measured. If the unit in which 4 is measured were feet in-
stead of yards (which should make no difference to the measure of
o) the horizontal measures (at K and L) would be, not 2 and 3,
(yards) but 6 and 9 (feet), while the vertical measurement would
be, not 8 and 4, but 1 and 1%, which would be the quantities of B
that can be substituted for a foot of 4 instead of a yard. This
would increase our measure from 1 to 9 (from 1/1 to 3/3). In the
same way this measure of ¢ would depend on the size of the unit
in which B is measured. This would be very inconvenient. We
need a measure independent of the size of the units in which the
factors are measured.

Such a measure is obtained by comparing not the absolute
changes in 4/B and in M but their proportional changes, which
are independent of the unit in which the factors are measured. The
proportional change is defined as the absolute change divided by
the smaller of the two measures. The proportional change in
A/B is KL/OK which comes to 3, whether we use yards (%) or
feet (3) or inches (#§) or any other measure for 4 and for B. The
proportional change in 4’s M is DN/OD, which comes to 3
whatever the units of measurement used. The elasticity of substi-
tution o is therefore given by KL/OK -+-DN/OD which comes
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to 1 =+ 1 or 1}. This is the value of o—the proportional change in
the ratio between the factors divided by the proportional change in M.

This brief treatment of ¢ has been entirely in terms of two fac-
tors (in the widest sense—including products and consumption
goods). It is of course applicable to any number of factors and can
be conceived of as referring to the substitutability between any
pair of factors while the others are kept constant, or between any
factor on the one hand and some or all the other factors on the
other hand taken together as if they were all one factor, or be-
tween any pair of any such combinations of factors:

We have seen how the law of diminishing mp derives from and
is a special case of the principle of diminishing marginal trans-
formability. The principle of diminishing mp is sometimes called
the law of diminishing returns, but that name is more often—and
more conveniently—applied to the diminishing average product to
which we now turn. We shall use the phrase ‘“‘diminishing returns”
only in this latter sense of diminishing average product.

1 A little geometry simplifies this. Draw a straight line through P and Q to meet
the axes in S and T.

_KL DN _RQ RP T PQ . PQ _
c—OK—.-OD—NP—.-LQ—(bysxmﬂarmangles)PT. 0s =
Po . 285 _9S
PT X PQ = PT

(QS/PT, which can be taken as the measure of o, is in Fig. 2 equal to LS/OK or to
OD/NT, each of which is equal to § or 1}.)

If we suppose P and Q to be very close together, we could give a measure to o for
indefinitely small substitutions. We can suppose P and Q to be ooincident (or adjacent
points). We draw ST tangential to the M curve at P and ¢ is measured by PS/PT.
This measure is applicable not only to the elasticity of substitution but to any other
case where it is useful to avoid arbitrary effects of units used. It was developed first
in connection with the elasticity of demand which measures the effect of the change
in the price of 2 good on the amount demanded and is the proportional change in the
amount demanded divided by the proportional change in the price. If instead of
A/ B we measure horizontally the amount demanded and instead of marginal substi-
tutability we measure vertically the price of the good, M would then be the demand
curve and the elasticity of demand would be measured in exactly the same way and
would equal 1}. A slight change in the figure permits the device to be applied to the
elasticity of supply, which means the proportional change in the amount of a good sup-
plied divided by the proportional change in the price that elicits this change in supply.

See Marshall Principles of Ecomomics, pp. 102n, 839, 840, Lerner, *Diagrammatical
Representation of Elasticity of Demand,” Review of Economic Studies, October 19383,
Pp- 39—44; and Lemner, “Diagrammatical Representation of Elasticity of Substitu-
tion,” Review of Economic Studies, October 1933, pp. 68-71. -
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This principle, like that of diminishing M, refers to changes not
in the scale of production (which we have seen can by itself never
have any effect on either marginal or average products) but to
changes in the proportion in which factors are combined. It says
that if one factor is increased and the other factor or factors kept
constant the Zotal product will increase in a proportion smaller
than that in which the factor is increased. Its average product (the
total product divided by the total number of units of this factor)
will therefore diminish. If there are two factors 4 and B and 4
is increased by, say, 10 per cent while the quantity of factor B
is unchanged, the product P will increase by less than 10 per cent,
so that the average product, P/4, will have diminished. This
seems common sense. We know that when all the factors are
increased in a certain proportion the product will also increase in
the same proportion. It seems only natural that if only one factor
is increased in this proportion, the product will not increase as
much as when all the factors are increased, so the product will
increase in a smaller proportion than the factor, and the factor’s
average product will diminish in accordance with the law of
diminishing returns.

This common-sense explanation is useful as a rough indication
of the principles involved, but it goes a little further than is war-
ranted because it contains certain implicit assumptions that are
not always correct. We shall come back to these later. Here we
must go more carefully into the meaning of and the justifications
for the law of diminishing returns.

Both the law of diminishing returns (which is the law of dimin-
ishing average product) and the law of diminishing mp look like
statements about technical conditions of production that we deduce
from first principles while sitting in an armchair. We know that
technical knowledge cannot be attained in that way and any such
claim must be false. In truth these laws do not contain any infor-
mation about technical relationships (which can only be derived by
empirical investigation) but are only conclusions as to the nature
of the combinations of factors and products that will fit in with
certain assumptions we make, such as that an optimum distribution
of factors is attained or that managers of firms maximize their
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profits and that they do so under conditions of perfect competition.
We can therefore discard our suspicions of black magic when we
remember that the laws do not state any facts about the actual
world supposedly achieved by intuition, but merely say that if
certain conditions are fulfilled these other conditions will be found
to be fulfilled too. This is a useful kind of proposition even though
it can be developed in an armchair. (The question which kind of
proposition is more useful is, of course, the age-old and rather
senseless dispute of deduction vs. induction. Naturally we do not
wish to touch this but will only remark that deductive armchair
analysis can be of practical use only if the assumptions with which
it starts have some relation to the conditions or to the objectives
of the actual world.)

Constant or increasing mp is normally eliminated by the Rule and
always eliminated by perfect competition, but it may persist under
monopoly.

We can prove that there must be diminishing mp by showing
that we must reject the hypotheses that there is increasing mp or
that there is constant mp. The only possibility that remains is
diminishing mp. There cannot be increasing mp in the optimum
position because this would mean that the Rule has not been car-
ried out. If it was in conformity with the Rule to use the last unit
of the factor with increasing mp, it must also be in accordance
with the Rule to use an additional unit since its vmp will be greater
than that of the last unit actually used. Either the vmp was then
less than pf so that the Rule would not have permitted its use, or
else the vmp of an additional unit is greater than pf so that the
Rule is being violated by more of the factor not being used. There-
fore the complete application of the Rule eliminates the possibility
of increasing mp.

There cannot be constant mp for the same reason. If it was in
accordance with the Rule to use the last unit of the factor it must
also be in accordance with the Rule for another unit to be used.
Its vmp will be as great as for the previous unit and pf will be
the same too, so if vmp exceed pf in the one case it will do so
for the additional unit too. The complete application of the Rule
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eliminates the possibility of constant mp too, and there must
always be diminishing mp if the Rule is being properly applied.

The possibility that the price of the product might fall because
more of it was being produced might seem able to upset this argu~
ment. The price of the product might fall more than mp increased
so that vmp could fall sufficiently to make it go below pf. It would
then be in accordance with the Rule to call a halt to the use of any
more of the factor even though there might be constant or
increasing mp. '

This, however, is no real exception. It would then be proper
for the manager of production to keep on substituting this factor
for others without increasing the amount of product. In other
words, he should use less of the other factors and more of this one,
changing the proportions between the factors until a new propor-
tion was reached where there is diminishing mp to all the factors.
There would have to be diminishing mp to the other factors be-
cause increasing mp to all the factors would mean increasing mp
to all of them together. This is impossible, for if all of the factors
are increased together we have only a change in scale and this
cannot change the mp of any of the factors. If there were increasing
mp to any factor the application of the Rule must lead to substitu-
tion of this factor for the others until either the increasing mp had
disappeared or this factor had completely supplanted all the
others. There could then be no further change in proportions be-
tween the factors because there would then be only one factor left.
There would be constant mp to increments in the amount of this
factor since this would involve no change in proportions but only
a change in the scale of production.

The principle of diminishing mp is therefore not so strong as the law
of diminishing returns.

There is an exception to the principle of diminishing mp where
the price of one factor of production rises rapidly enough compared
with the prices of the others as more of it is used by the manager.
This might have the effect of bringing pf above vmp even though
there was increasing mp. The tendency to substitute this factor
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for the other factors might be more than offset by its rising price.
The same thing is possible on the product side when the price of
one of several products falls so rapidly compared to the price of
the other products that it might have diminishing mf (which is the
counterpart on the product side of increasing mp on the factor
side) and yet its output would not be increased at the expense of
the other products because the rate at which its price fell with
increasing output would more than offset the effects of the
diminishing mf.

We know that the principle of diminishing mp (and of increasing
mf) must hold in perfect competition, for a manager seeking to
maximize his profits is forced to behave as if he were following
the Rule, and the prices of the factors and of the products are inde-
pendent of the output of the firm so that these exceptional cases
cannot arise. But if there is not perfect competition the exception
we have considered in the collectivist economy might be found in
the private enterprise economy too.!

The law of diminishing average product (the law of diminishing
returns) has a wider basis than this. It survives any degree of
monopoly and can be upset only by indivisibilities (which we are
still leaving out of account).

Diminishing rerurns follows from the necessity that every cooperating
employed factor have a positive marginal product.

Let us look more carefully at the law of diminishing average
product to see why it is so strongly established. We can do this
best by experimentally assuming increasing (and constant) average
product and seeing where this leads us. We again suppose factors
4 and B are combined in the production of product P. Increasing

! There is, however, an important difference. Increasing mp (or diminishing mf)
in the collectivist economy does not imply any deviation from the optimum use of
resources as long as the Rule is being followed. In exceptions under imperfectly
competitive private enterprise, there is involved a departure from the optimum use
of resources because the entrepreneur will be considering, not the rising price of the
factor or the falling price of the product, but the marginal cost to him of the factor
or the marginal revenue to him from increasing the output of the product. As we have
seen (p. 134), this leads to a divergence from both the optimum division of resources
among different products and the optimum allocation of the factors among the
different firms.
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average product of 4 would mean that an increase in 4, with B
unchanged, would increase P in a greater proportion than that in
which 4 is increased so that P/4, A’s average product, is in-
creased. We know that increasing B in the same proportion as
4 would have increased P in this same proportion too. This means
that when both factors are increased in the same proportion in
which only A is increased, P increases less than when only 4 is
increased. An increase of 1 per cent in both 4 and B increases P
by exactly 1 per cent (because there are constant returns to scale),
yet a 1 per cent increase in 4 alone increases P by more than 1
per cent (if there is increasing average product to 4). This in turn
- means that the increase in B has the net effect of decreasing the
total product. B’s marginal product is negative. In general we can
say that if any factor has increasing average product the other factor
or factors must have negative marginal products.

Now no one who is seeking profit would keep on employing,
let alone paying for, a factor that actually reduces the total product,
least of all the monopolist to whom the marginal cost of the factor
is in excess of its price. Nor will the employment of such a factor
be continued in a collectivist society under the Rule, for that
instructs each manager to cut down on the employment of any
factor whose price exceeds the value of its marginal product even
if the marginal product (and its value) is positive.

That increasing returns to any factor implies a negative mar-
ginal product of the collaborating factors can be shown in another
way. The effect of the increase in 4 on its average product cannot
be due to the change in scale (for that does not affect the proportion
between factors and products) but is entirely due to the change
in the proportion bet®een the factors. This means that if the same
change in the proportion between the factors were brought about
in any other way the average product of 4 would increase just as
much even though the scale of operations might be different. The
change in the proportion of 4 to B (which we originally supposed
to be brought about by increasing 4 while keeping B constant)
could just as well be brought about by substituting some of 4 for
some of B or simply by decreasing B while keeping A constant.

Suppose this latter is done. 4 is kept constant and B is dimin-
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ished in quantity. There is the same increase in the proportion of
A4 to B as when 4 is increased and B is kept constant so that there
is the same increase in 4’s average product P/4. The increase
in P/A4 while A4 is kept constant must mean that there is an in-
crease in the total product P. This increase in P is brought about by
simply decreasing the amount of B employed. B's mp must therefore
be negative. (If a small decrease in B will increase the product,
a small increase in B would decrease it.)

Since nobody will want to employ a factor whose mp is negative,
the ratio of B to 4 will be diminished (and so the ratio of 4 to
B increased) not only until the mp of B has ceased to be negative
but until it has risen sufficiently above zero to make the value of
its (positive) marginal product equal to its price (in a controlled
economy whether the production unit is collectivized or in perfect
competition) or to its mc to the firm (in a capitalist economy).
Where this is the case B’s mp will no longer be negative, and 4
will no longer show increasing returns.

By similar reasoning it can be shown that constant returns to
A (constant ap) goes with a zero mp of B and is ruled out the same
way. Constant returns to 4 would mean that a 1 per cent increase
in 4 would bring about a 1 per cent increase in P whether B were
kept constant or whether it were increased. The ratio of B to 4
then would make no difference to P/4 so that varying B while 4
is kept constant would not change P. B’s mp equals zero. As long
as B’s mp must be positive (if the Rule is kept or if profit is max-
imized) it cannot be zero or negative, so A’s ap cannot be constant
or increasing but must be diminishing in accordance with the law
of diminishing returns.

We may summarize the relationship we have found to hold
between the average product of one factor and the marginal
product of its fellow factor (not to be confused with the relation-
ship between the average and marginal measure of the same
item discussed on p. 82).

ap of one factor mp of the other factor
diminishing positive
constant zero

increasing negative
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It is easy to prove that this relationship is reversible.

mp of one factor ap of the other factor
positive diminishing
zero constant
negative increasing

The significance of this is clarified and a further step is made
toward explaining the strength of the law of diminishing returns
when it is shown to follow from the elasticity of substitution be-
tween different factors (by definition) being less than infinite (or
else the two factors would be economically indistinguishable).
This means that production cannot be carried on by one factor
alone. A minimum proportion of some other factor is needed
before any production at all is possible, and beyond this there is
another higher minimum that must be reached before production
can be economically undertaken.

There is 2 middle range of factor proportions where no factor is in
absolute excess and where diminishing returns are universal.

When the proportion of factor B to factor 4 is so small that no
production can take place, production can be made possible by
either increasing the amount of B or decreasing the amount of
4, as either procedure tends to rectify the proportion. When the
disproportion is not great enough to prevent production alto-
gether, it is still possible for the ratio of 4 to B to be so great
that a decrease in 4 would permit the total product to increase.
As long as this is true, 4’s mp is negative and B shows increasing
returns. Just as 4’s negative mp is an indication that the ratio of
4 (to B) is too great, so the increasing returns to B indicate that
the ratio of B (to 4) is too small. At the other extreme where the
ratio of B to 4 is too great B’s mp will be negative and 4 will
have increasing returns because its ratio to B is too small. Be-
tween these extremes is a middle range, bounded by the ratios at
which the relatively plentiful factor stops actually diminishing the
product but has not yet begun to increase it. Here mp = 0 and
the relatively scarce factor shows constant returns. At one end of
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the middle range 4’s mp = O and B shows constant returns. At
the other end, B’s mp = 0 and A4 shows constant returns. Within
this middle range neither factor is applied in proportions that are
absolutely too great or too small, but the ratio of one factor to
another might still be relatively too great or too small—relatively,
that is, to the prices of the factors. But even before we know the
prices of the factors we know that the appropriate ratio between
them must lie in the middle range. For since the prices are always
positive (not counting free factors whose price is zero and which
can always be disregarded), the mp’s must be positive. This limits
us to the middle range where diminishing returns reign over all
factors.

The three ranges are indicated in Figure 2, p. 148. To the left
of the diagram the M curve is perpendicular. This marks one
limit to the middle range, a. To the left of a 4/B, the ratio of 4
to B, is absolutely too small, and the ratio of B to 4 is absolutely
too great. At a there is so much of B that its mp = 0. (To the
left of this it would be negative.) No amount of B is large enough
to make up for any decrease in 4, and 4’s M for B is infinitely
large. The other limit to the middle range is 8, where M touches
the horizontal axis. This marks the value of 4/B where there is
so much of 4 compared to B that its mp = 0 and it is not sub-
stitutable for any amount of B at all. 4’s M for B equals zero
and B shows constant returns. Between these two points is the
middle range with 4’s M for B positive and less than infinite so
that both mp’s are positive and both factors are subject to dimin-
ishing returns.

The case of fixed proportion we have seen is indicated by an
M curve that is perpendicular throughout. This means that the
middle range is narrowed to a single point—that of the fixed
proportion. All other proportions would show constant or increas-
ing returns and so are uneconomical.

The other extreme case is where the elasticity of substitution
is infinite for all proportions between the factors (so that the two
factors are economically identical). This is represented by a hori-
zontal M curve indicating that the limits to the middle range are
removed altogether. No ratio is too extreme and there are always
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diminishing returns and a positive mp. If either factor is increased,
the product will increase and it will increase in the proportion in
which the sum of both factors is increased (since they are econom-
ically one factor and we have constant returns to scale). This means
that the product increases in a smaller proportion than the one
factor and we have diminishing returns.

The popular argument for diminishing returns is inadequate for several
reasons.

The law of diminishing returns is sometimes supported by the
argument that if it were not for diminished returns in the culti-
vation of land, it would be possible and economical to raise food
for the whole world from a single flower pot of earth by applying
enough labor and capital to its cultivation.

The argument appears much simpler than the analysis given
above, but is misleading in several ways. First it would indicate
constant or increasing returns not to the land in the flower pot
but to the factors applied to it, for it is these that are increased
and the returns refer to the result of increasing a factor.

Second, it might be possible to perform this feat with the
flower pot if there were diminishing returns to the increased
factors as long as the returns did not diminish more rapidly than
they do on the more orthodox agricultural procedure?

Third, the illustration shows that there is a limit to the total
product obtainable from a limited amount of land by increasing
the cooperating factors, and from this it can be deduced that the
average product of the increased factors must at some point begin
to diminish, but it does not show that the proportions chosen for
actual production will always show diminishing returns.

Fourth, it does not show that there is always an in:tial range
for these factors where there are increasing returns because the
ratio of the added factors is absolutely too small just as there is a
final range where it is absolutely too large, its mp being zero or
negative.

Fifth, it does not show that diminishing returns is a2 symmetrical
affair as between the factors; that each factor would show increas-
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ing or diminishing returns depending on its proportion to the
other factor or factors.

Wise production does not avoid diminishing returas, it avoids sncreas-
ing returns.

Sixth, and finally, it nearly always gives students the completely
false idea that wise husbandry, in not trying to grow the world’s
food in a flower pot, avoids diminishing returns whenever it can.
This is the exact opposite of the truth. Wise production avoids
increasing returns wherever it can because this is a sign that the
factor which yields it is absolutely too small in proportion to the
other factors. Usually more of this factor will be applied as soon
as this is discovered, because of the increasing average product
that this would yield. Increasing only this one factor by 10 per
cent will actually lead to more than 10 per cent increase in the
product of all the cooperating factors. This would be continued
to the point where the returns begin to diminish and beyond to
the point which corresponds to the optimum combination of factors
of which maximizes the profits of the firm. We have seen that the
chosen point will then be well within the middle range where
there are diminishing returns to all factors. :

Even if it is impossible to obtain more of the factor that yields
increasing returns, or if for any reason it is not desired to increase
the product, the condition of increasing returns will not be allowed
to persist. The proportions between the factors would be rectified
by diminishing the amount of the other factors (whose mp must be
negative). This would have the effect of increasing the total product.
If that were not desired, some of both factors could be withdrawn
from the use in question and made available for other purposes.
The increasing returns would thus be eliminated together with
the wasteful use of resources that the situation indicates.

The corresponding law for products is the law of diminishing &f.

Once more what we have said about the relationship between
factors has its counterpart in the relationship between products:
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When more than one product can be turned out in the productive
process and the proportion between them is variable, economical
production decrees that an increase in the output of any product,
the other products being kept constant, shall involve a less than
proportionate increase in the factors applied. This can be expressed
as a law of diminishing af (average amount of factor per unit of
the product). Increasing af would mean that, in order to increase
the output of this product by 1 per cent while leaving the output
of the other products unchanged, the factors of production would
have to be increased by more than 1 per cent. But it is possible,
because of constant returns to scale, to increase all the products
by 1 per cent while increasing the factors by exactly 1 per cent.
This means that it is only in order to prevent the output of the
other products from increasing that the factors must be increased
by more than 1 per cent. The increase in the quantity of the factors
above the 1 per cent has a negative marginal product of the other
products, and so the mf of the other products, like the mp of the
factors in producing the other products, is negative. Such a state
of affairs indicates an uneconomic combination of factors.

It is possible to increase the output of the other products by
merely decreasing the quantity of the factors. The output of the
other products with a negative mf should be increased until vmf
has risen to equal the price of these products. Then the mf of other
products will no longer be negative, and there will no longer be
increasing af for the first product.

Even if there is no use for additional output of the other prod-
ucts it would be advisable to expand their production (and throw
away the excess) until their mf had risen from the negative value
to zero, for this would permit an increase in the original product
without any increase in the resources applied. Even if for any reason
an increase in this product were not desired either, it would be
possible to set free some factors of production for use elsewhere
while producing the original amount of the first product and addi-
tional amounts of the others.

Increasing af is as clear a sign of wasteful production as in-
creasing ap, and it too should be eliminated wherever possible. In
Chapter 15 we shall come upon some instances where their
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elimination is technically impossible, and only then can we
economically have increasing af or increasing ap.

It seems a little strange that the counterpart of diminishing ap
from the point of view of the product should be diminishing and
not increasing af. It will be remembered that the counterpart of
diminishing mp was increasing mf, and it seems surprising that
there should not be the same change in sign in the case of dimin-
ishing (average) returns. The conditions of economic production,
as seen from the point of view of the product, are then increasing
mf but diminishing af; mf moves in the direction opposite to mp
because diminishing transformability means that smaller and
smaller increments of product result from equal increments in a
particular factor and that larger and larger increments of factor
are needed to bring about equal increments in a particular product;
af moves in the same direction as ap because increasing one of
several factors will increase the product less than if all the factors
were increased in this proportion and an increase in one of several
products necessitates a smaller increase in the quantity of factors
than would be needed in order to increase all the products in this
proportion. All the factors and all the products would be increased
in the same proportion by merely changing the scale of production
with all items increasing in exactly the same proportion. An in-
crease in only one of several factors can therefore result in a less
than proportionate increase in the total product, and an increase
in only one of several products necessitates a less than propor-
tionate increase in the factors of production.



CHAPTER 14. COST OF PRODUCTION

Cost and returns are not the simple inverse of each other. Cost refers
to the unit of product, and returns refer to the unit of factor.

Returns and cost are sometimes spoken of as if they were the
reverse of each other. That is, as if increasing returns meant the
same as decreasing cost, diminishing returns meant the same as
increasing cost, and constant returns meant the same as constant
cost. This is not necessarily so on any clear meaning of the terms
and certainly not on the meanings we have here given to returns.
We have said hardly anything so far about cost.

Most of the time returns and cost are not directly comparable
at all even if they are both applied to averages, which is what we
shall assume here. Returns or average product, ap, means the
total product, P, divided by the number of units of a factor, 4.
Whether returns increase, decrease, or stay constant is measured
by what happens to the ratio P/4 when the factor 4 is increased
while the other factors, B, C, etc., are kept constant. Cost refers
to the money outlay, O, when a product, X, is produced. If there
are other products, 7, the revenue from the sale of these, ry, is
subtracted from the total outlay on all the factors to give the
total cost of the product X. This is then divided by the number

-7,

of units of X to give the expression which is the average

cost (ac) of X. Whether we have increasing, decreasing, or
O-—r
constant cost is measured by what happens to —X—y (or ac)

when the output of X is increased. Obviously there is no simple
relationship in general between ap and ac:
164
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The simple inverse relationship does hold in one situation. This
is when only one factor is used to produce only one product and
where the price of the factor is constant. O is then equal to 4(pf)
(the quantity of the factor 4 multiplied by its price), and X is the
same as P, so the two expressions for ap and ac reduce to X/4
and A4(pf)/X. Since pf is a constant these two measures must vary
in inverse proportion. Any increase in 4 will result in an increase
in X. If there are increasing returns, X/4 increases as 4 increases
and A(pf)/X decreases in the same proportion, so we have de-
creasing cost. In the same way constant returns will be accom-
panied by constant cost, and diminishing returns will be accom-
panied by increasing cost.

Unfortunately this is not as interesting as it sounds, and this
is not only because instances of a single factor producing a single
product are rare. If only one factor is used to produce only one
product, there must always be constant returns. There are no
proportions to change, so only the scale of operations is involved.
This by itself never changes the proportion between the product
and the factor (X/4), so ap is unaffected. What happens to cost is
then completely determined by what happens to the price of the
factor as the product increases. If the price of the factor, pf, re-
mains the same, there is constant cost. If pf rises, there is increas-
ing cost. If pf falls, there is decreasing cost.

It is best therefore to keep costs and returns clearly apart by
always adding mentally after “returns” the words “‘per unit of a
particular factor” and after “‘cost” the words “per unit of a par-

ticular product.” This will be a valuable safeguard against many
confusions.

On our present assumptions we would have constant cost and dimin-
ishing returns throughout the economy.

On our present assumptions, with divisibility of factors, prod-
ucts, and productive methods and the application of the Rule in
a collectivist economy, there would be diminishing (average)
returns to every factor and constant (average) cost of every prod-
uct in every production unit that was not large enough to influence
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the price of the factors it bought or the products it sold. We have
sufficiently explained the necessity for diminishing returns in the
previous chapter. Constant cost results from the possibility of
expanding or contracting the scale of production without changing
the proportions between factors and products. If any other prod-
ucts are being produced besides the one we are considering, their
output would be changed in the same proportion too, and since
they continue to be sold at the same price everything is the same
except for the scale, and the average cost is unaffected.

This makes the sum of the marginal products exhaust the whole product.

Since the average cost is constant it will be equal to the marginal
cost, and since the marginal cost equals the price (whether or not
this is the form in which the Rule is given to the managers) the
average cost will equal the price of the product. Consequently the
total cost, or the amount paid out for the factors of production,
will equal the total amount received from the sale of the output.
In the collectivist economy as well as in the collectivist section
of a controlled economy, this is of no importance and plays no
part in the Rule. The relationship between value of sales and outlay
on factors might be used in tests of the efficiency of firms, but there
is nothing automatically significant about it. We take note of it
here only because it is relevant for the capitalist economy, as we
shall see in the next chapter, and it is curious that this should come
about where there does not seem to be any rule directed toward
that end.

The reason is to be found in the phenomenon of constant
returns to scale. If all the factors of production are increased by,
say, 1 per cent, the increase in total product will also be 1 per
cent. This same 1 per cent increase would be obtained if the
factors were increased not simultaneously but one at a time. At
each step the product will increase by an amount which is the mp
of the 1 per cent increase in the particular factor, so that the sum
of the mp’s of 1 per cent increases in all the factors equals 1 per
cent of the total product. Since the price of each factor equals the
value of its marginal product (by the Rule), the amount paid to
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the additional 1 per cent of factors equals the 1 per cent of the
value of the total product. At the same rate of pay the amount paid
to 100 per cent of the factors equals exactly 100 per cent of the
value of the product.

Constant returns to scale therefore result in constant average
and marginal cost, both equal to the price of the product. This
makes the size of the production unit indeterminate and renders
perfect competition in the capitalist economy technically possible
but unstable.

From the point of view of the industry there would be increasing cdst,
because increased output of the industry makes some of the factors more
scarce and raises their prices.

From the point of view of an industry, however, there will
normally be not constant but increasing cost. This is because when
we consider the output of a whole industry we cannot neglect the
effect of an increased demand on the prices of factors. As the out-
put of the product increases the demand for the factors used in
its production will increase, and this will tend to raise their prices.
If the prices of all the factors rise in the same proportion the cost
will also rise in the same proportion. It is more likely, however,
that some prices will rise less than others. In this case the cost will
rise in a proportion somewhere between the largest and smallest
factor price increase. The substitution of the factors that rise less
in price (or do not rise at all) for the factors whose prices rise more
will help to prevent cost from rising as much as if this substitution
did not take place, but if any factor rises while none falls in price
this substitution cannot completely prevent the rise in cost—
unless the elasticity of substitution is infinite so that the dearer
factor can be completely replaced, without running into any
diminishing M, by other factors whose price does not rise even
though they now have to produce the whole output themselves.

The rise in price of factors in response to an increase in the amount
bought is measured by the elasticity of supply.

The rise in price of any factor when the demand for it increases
can be expressed in terms of the elasticity of supply. This shows
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the increase in price as dependent on the increase in the amount of
the factor absorbed in the particular industry we are considering.
The exact measure is given by the proportional increase in the
amount absorbed divided by the proportional increase in the price
needed to induce this additional supply. It is measured in terms
of proportional instead of absolute change to avoid the arbitrary
influence of the unit in which the elements (here quantity and price
are measured. (This is true of all elasticities in economics; elas-
ticity of substitution, elasticity of demand, elasticity of supply, etc.)

If a very great increase in the supply is brought about by a
small increase in price, the supply is said to be elastic. If no
increase in price is needed to call forth the increased supply, the
elasticity of supply is said to be infinite, or the supply is said to
be infinitely elastic. If the response in supply is small in relation
to the increase in price, the supply is said to be relatively inelastic.
If there is no increase at all in supply in response to an increase
in price, the supply is said to be absolutely inelastic. The measure,
of course, can also be applied in the reverse direction, measuring
the degree to which the amount supplied decreases in response to
a decrease in price.

The influences on the elasticity of supply are extremely complex.

The extent to which a product is subject to increasing cost
will therefore depend on the elasticity of supply of the factors
(which determines how much their prices have to rise to bring
forth any particular increase in their supply) and upon the elas-
ticities of substitution between the factors (which determines the
degree to which the effect of rising prices of factors on cost may
be mitigated by substituting factors that have become relatively
cheaper for factors that have become relatively dearer). The
elasticity of supply of a factor will depend upon many different
things, but these can be classified into three groups of influences.

First is the elasticity of tofal supply of the factor, that is, the
effect of an increase in price on the amount available for all
purposes. Sometimes this is zero, as in the case of land when the
total supply is fixed. Sometimes it is fairly high, as in the case
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of labor when the wage is raised from a level at which most of
the suppliers would rather go fishing to one at which it is worth
while going to work to get the high pay—or as in the case of a
large stock of a durable good, with a definite expected future
price, when the price is raised just above the margin which makes
available now a great deal of what was stored for the future. (In
both these cases the alternatives of leisure or of future use of the
stock of goods were left out of the total supply. If they were in-
cluded the elasticity of supply would be zero.) Sometimes the
elasticity of the total supply will be negative—as when an increase
in pay for labor is directed by the laborer, in part at least, to the
enjoyment of more leisure. (If we include leisure as one of the
uses of labor time this would again make the total supply fixed
and its elasticity equal to zero.)

Second is the elasticity of substitution of the factor for the other
factors with which it is combined in other uses. If this elasticity
of substitution is high, a slight increase in the price of the factor
will lead to a great deal of substitution of other factors in the
other uses so that a great deal of it would be set free and become
available for use here. This would make the elasticity of supply
great. If the elasticity of substitution in the other uses of the
factor is low, very little of the factor will be replaced when its
price rises, very little would be set free, and so this would con=
tribute very little to the elasticity of supply. In any case this con-
tribution to the elasticity of supply of the factor would disappear
if the same increase in demand that raised the price of this factor
also raised the prices of the cooperating factors in other uses!
There would then be no substitution of other factors for this factor
and none of it would be set free even if the elasticity of substitution
were very great.

Third is the elasticity of demand for the factor’s alternative
products. If this elasticity of demand is large (that is, if the propor--
tional decrease in the demand for them is large as compared to
the proportional increase in their price) the factor will be set free
in large amounts (as will the other factors used together with it
in the production of the alternative products) and this will con-
tribute to increase the elasticity of supply of the factor.
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These three items, total elasticity of supply, elasticity of sub-
stitution in other uses, and elasticity of demand for the factor’s
alternative products, do not tell the whole story of the influences
on the elasticity of supply of a factor of production. It will also
depend on the elasticities of supply of the cooperating factors in
the alternative uses, which in turn depend on the same three items
and on the elasticity of supply of their cooperating factors, and
so on indefinitely. In the same way the elasticity of demand for
the alternative product depends on what happens to the prices of
the substitutes for it, and this depends on the elasticities of supply
of these substitutes and of the factors used in making them as well
as on the elasticity of substitution of these substitutes for the com-
modity originally examined. This is the way in which an increase
in the output of a particular product has its repercussions all over
the economy, and this is why any attempt to run the economy
from a central office must result in utter confusion although it can
all be adjusted satisfactorily with the proper use of the price
mechanism.

Increasing cost from the point of view of an industry must be dis-
tinguished from increasing cost from the point of view of sociery.

All these influences can be reduced to two elements. There is
the fechnical element of the ease or difficulty of shifting resources
from producing one thing to producing another, and there is the
economic element of the ease or difficulty of inducing consumers,
by raising (cost and) price against them, to give up the alternative
products and set free the resources needed to expard the output
under consideration. Both elements contribute to the increasing
cost. With this in mind we can distinguish between two kinds of
increasing cost:

First, there is the degree to which the cost of production would
increase if the authorities increased the output in the absence of
any change in demand for the alternative goods. Second, there is
the degree to which cost would rise in response to a shift in de-
mand when consumers decided to change the distribution of their
expenditures consuming more of one good and less of some other
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good. The first we may call increasing cost from the point of view
of the industry; the second we may call increasing cost from the
point of view of society.

Elasticity of supply will be less from the point of view of an industry
than from the point of view of society because the former reflects psy-
chological in addition to technical resistances.

From the point of view of the industry cost will be increasing
for both the technical and the economic reasons. The tecknical
element will reflect the increasing amounts of the alternative prod-
ucts that have to be sacrificed to permit the production of constant
increments of the product in question. The economic element will
reflect the increasing valuation by consumers of successive equal
physical sacrifices of the scarce alternative products.

Increasing cost from the point of view of society will consist
only of the technical element because the increase in demand for
product X is accompanied by a corresponding decrease in demand
for product 2. The smaller output of 7° when its resources are
shifted to the production of more of X therefore does not cause
the price of 7" to rise. On the contrary it is almost certain to fall.
If exactly the same factors are used in producing X and 7, there
is no technical resistance to the shift in production, the price of
X will not rise (there will be constant and not increasing cost
from the point of view of society), and the price of 7" will not fall.
In the absence of such a coincidence the factors cheapened by the
decreased demand for product 7" will not all be directed toward
keeping down the price of X and so the price of X will rise in
relation to the price of 7. This change in relative cost is the meas-
ure of the technical resistance to shifting resources from the
production of T to the production of X. When taken as a propor-
tional change and compared with the proportional change in the
ratio between their outputs, this gives us the sacial elasticity of
substitution between X and 2.! The definition of elasticity of

¥ Since there is the same proportional change in the M of X for 7 as in the M of

Y for X, and the same proportional change in the ratio of X to T as in the ratio of
T to X, the elasticity of substitution is perfectly symmetrical as between X and T,
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substitution is the same as that used in the case of technical elas-
ticity of substitution. It is still the proportional change in the ratio
between two quantities divided by the proportional change in
their M. The M is measured by the ratio between their prices
(since we are assuming there is an optimum allocation of the
products among the consumers).

The concept of elasticity of substitution is applicable to the indirect
technical substitution of one product for another in reallocating society’s
resources.

The substitution is not within the production unit, but is
achieved indirectly via the shifting of factors of production from
one production unit to another. It may even be that the factors
released from 2" were not suitable at all for the production of X
but were used elsewhere to release factors for the production of
X, and the reshuffling of factors may be very complex, involving
many such steps. But however complex or indirect the reshuffling,
it comes to the same thing. If the Rule is maintained all the time
(or if the optimum division of resources and the optimum alloca-
tion of factors are maintained by perfect competition) the result
will measure the diminishing M of X for 7.

Throughout all such transformations, with prices of factors and
products changing as a result of a shift of demand from one product
to another, each production unit (which is unable to affect prices)
is operating under conditions of both constant returns to scale
and constant cost. From the point of view of the industry there is
increasing cost for both the technical and the economic reasons.
Increasing average cost to the industry means that marginal cost
to the industry is greater than average cost, but marginal cost
to the industry is not of social significance. It is of interest only
to an industry that is monopolized by one firm and restricts pro-
and we do not have to distinguish between the elasticity of substitution of X for
T and the elasticity of substitution of 7" for X. Both elasticities have the same value
under all circumstances and it is sufficient to speak of the elasticity of substitution

between X and 7. See A. P. Lerner ‘‘Notes on the Elasticity of Substitution,” Review
of Economic Studies, February 1936.
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duction so as to maximize its profits at the expense of the rest of
the economy. From the point of view of society the marginal cost
is equal to the average cost to the industry, which is also the aver-
age and marginal cost of each production unit, because that
measures the value of the alternative msb.



CHAPTER 15. INDIVISIBILITIES I

Indivisibility may be found in the factor, in the product, or in the method
of production.

We may now give up our assumption of perfect divisibility and
see how our conclusions are affected when we consider that factors
are often available only in large units like waterways, that products
are often produced in naturally large units like ocean liners or
skyscrapers, and that methods of production are also often of a
minimum size even if the factors and the products are fairly
divisible, like an assembly plant for automobiles or a continuous
strip-steel rolling mill. The existence of any one of these indi-
visibilities makes it impossible for the same factors to be combined
in the same way to make the same product on any scale that might
be chosen. The minimum scale is that on which there is a whole
unit or several whole units of each of the indivisible items involved,
and even production on a larger scale with the same proportions
between factors and products can take place only in multiples of
this minimum. It is no more possible to produce 1% ocean liners
by increasing all the factors by § than it is possible to produce
14 of an ocean liner by using v of the quantity of all the factors
and to sell the product for 3w of the price of 2 whole one; or to
produce 10 automobiles a year in the same way and at the same
cost per unit as when 1,000,000 automobiles are made in a year.

The examples we have used, which are of very large indivisi-
bilities, should not lead us to believe that our analysis in terms of
perfect divisibility is never applicable directly to real problems.
It is true that nothing is really perfectly divisible. An ear of corn
is an indivisible unit, and even the electrons of which everything
is composed appear to be discrete and indivisible entities. But in

174
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the many branches of production where the indivisible units are
small enough not to be important the analysis in terms of
perfect divisibility can be applied directly.

It can upset the law of diminishing returns by limiting the adjustability
of factor proportions.

The existence of indivisibilities upsets the applicability of the
principle of constant returns to scale because it makes it impossible
for the scale to be changed without changing any of the propor-
tions between factors and products. Consequently the principles
that are derived from the principle of constant returns to scale
may also be inapplicable where there are indivisibilities. This is
true for the law of diminishing returns.

Where one of the factors of production is indivisible, an increase
or decrease in output less than sufficient to warrant an increase or
decrease of the indivisible factor by a whole unit has to be brought
about by varying the quantity of the other factors that are (rel-
atively) divisible. The result is a proportion between the factors
different from that which would be chosen if there were perfect
divisibility. If this divergence were so great as to make the mp
of the fixed factor negative, we should have increasing returns to
the other factors.

With increasing returns it will always pay the firm (in perfect compe-
tition) to expand or to close down.

If the mp of factor A, an indivisible factor, were negative (in
which case there would be increasing returns to factor B), the
manager of the firm would do something about it. If there were
perfect competition it would always pay the firm either to close
down or to expand. If the firm were covering its costs, so that
it did not pay it to close down, it would be able to profit by
employing more of factor B. An increase of 1 per cent in B would
increase the costs of the firm by less than 1 per cent, since the
outlay on B is only a part of the firm’s costs, while it would
increase output by more than 1 per cent on account of the increasing
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returns. This means a clear increase in profit. If the firm expanded
in this way until the increased proportion of B to 4 had eliminated
the increasing returns and reduced B’s vmp to equality with its
price while perfect competition still reigned in spite of the in-
creased size of the firm, then the indivisibility of 4 would not be
significant and everything would be just as if the factor were
- perfectly divisible.

Indivisibility is significant when it is large enough to destroy perfect
competition through the expansion of the firm.

The indivisibility becomes significant when it is large enough
to destroy perfect competition. To overcome the indivisibility the
output of the firm might have to be so large that only one firm,
or perhaps a small number of firms could satisfy the demand (at
the prices which make vmp = pf and so give the optimum use of
resources under perfect competition). The firms, which are
naturally interested in maximizing their profit, would no longer
find it the most profitable thing to make vmp = pf because no
longer would vmp = mpr, and pf might cease to equal mpc; and
it is only mpr and mpc that the firm consciously seeks to equate in
endeavoring to maximize its profits.

We see then that indivisibility leads to an expansion in the
output of the firm, and this either makes the output big enough
to render the indivisibility insignificant, or it destroys the per-
fection of competition. Significant indivisibility destroys perfect
competition.

In a collectivist economy increasing returns also leads to expan-
sion if vmp is greater than pf. Expansion comes to a stop when
these are equated. If the increasing returns are eliminated before
vmp = pf, the situation may be just as in perfect competition.
The output may be sufficiently large to render indivisibility
insignificant. But if the indivisibility is significant and vmp falls
to the level of pf before the increasing returns are destroyed, we
have the interesting conclusion that the productive unit must be
run at a loss.

This is because, with increasing returns (which means in-
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creasing average product), the marginal product must be greater
than the average product—otherwise it would not be raising the
average product (see p. 82)—and vmp would be greater than vap,
the value of the average product. Now the total amount paid out
to factor B would equal vmp multiplied by the number of units
of factor B employed, while the value of the total product would
be vap multiplied by the same number. This means that factor B
alone must be paid more than the value of the total product and
any cost of the indivisible factor 4 is simply additional loss. .

With significant indivisibility, perfect competition, or the application
of the Rule, must result in the firm’s running at a loss, so that the op-
timum use of resources is possible only in a collectivist or subsidized
agency.

This may appear a little less surprising if we observe that it is
simply another aspect of the argument used to show that if there
is increasing returns and pure competition it will pay the firm
either to close down or to expand. If the optimum use of resources
has been reached and vmp = pf, then (under perfect competition)
mpr = mpc, profits are at a maximum (or losses at a minimum),
and it does not pay the firm to expand. The other alternative must
therefore be true—it pays the firm to close down! Under these
conditions firms under perfect competition would close down.
Again we see how significant indivisibility destroys perfect com-
petition. Where there is significant indivisibility it is only under
the collectivist organization and the subsidized application of the
Rule that the optimum use of resources is possible.

Increasing returns is only an extreme case of this.

It is important to note that increasing returns is only an extreme
case of this kind of situation. Before vmp = pf, the increase in
factor B (in proportion to the indivisible factor 4) might bring
the proportion between the factors out of the range of increasing
returns into the middle range of diminishing returns, so that vmp
was less than vap and the payment to factor B (which is equal to
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B’s vmp multiplied by the number of units of B) came to less
than the value of the whole product (which is equal to B’s vap
multiplied by the number of units of B); but this excess of the
value of the total product over the payment to B might not be
sufficient to cover the cost of factor A so that there would still be
a loss at the (optimum) output determined by the Rule. This
would also be the result of the indivisibility, for we have seen
(Chapter 14, p. 165) that with perfect divisibility there are con-
stant returns to scale and that this makes the payment to all the
factors add up exactly to the value of the total product. What
happens here is that the proportion of 4 to B is too great—not
absolutely (as it is when returns to B are increasing) but in relation
to its price. Its price is greater than its vmp, “too much” of it is
used, and this excess is what causes the loss.

If the factor were divisible, this would be corrected by decreas-
ing the quantity employed (relative to the factor B) until 4’s vmp
was equal to its price, but the indivisibility prevents that and so
the optimum use of resources involves operation at a loss. Conse-
quently the optimum use of resources cannot be reached by un-
subsidised private enterprise but is no problem for the collectivist
method. A productive unit does not then need to close down just
because its total revenue from the sale of the product is less than
the total payments to the factors employed. As long as the Rule
is being observed everything is in order.

Whenever indivisibilities have this effect (making total revenue
less than total outlay when each divisible factor’s vmp equals its
price) and at the same time there is perfect competition in buying
factors, there will be decreasing average cost per unit of output
(just as in the case of increasing returns with perfect competition).
This again means that if there is also perfect competition in selling
it will pay the firm either to close down or to expand.

If the average cost per unit of product is greazer than the price
of the product (which is the average revenue) the firm is operating
at a Joss and it pays it to close down. If the average cost is less
than the price of the product, an expansion of output would permit
the optimum proportion between the factors to be reached or at
least more closely approached. This will reduce the average cost
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and, with the price of the product unchanged (it there is perfect
competition in selling), profit will increase. Even if average cost
is greater than price, so that the firm is operating at a loss, the
decreasing average cost with expansion of output may still turn
the loss into a profit. In that case the firm would do better to
expand than to close down. The firm will always either close down
or expand, and expansion will either render the indivisibility
insignificant or destroy the perfection of competition. Even if the
indivisibility does not result in so great an excess of the indivisible
factor as to cause increasing returns to it, there will still be rela-
tively, though not absolutely, too much of the indivisible factor, and
this will cause decreasing costs. The indivisibility will destroy
perfect competition and with it the possibility of bringing about
the optimum use of resources by free enterprise for profit.

The same destruction of perfect competition is brought about
by indivisibility of the product and by indivisibility in production.
The latter can even be analyzed in exactly the same terms as the
indivisibility of a factor, by simply calling the indivisible pro-
ductive item, the conveyor belt or the rolling mill, a factor that
is made out of the factors back of it. Products, as we have already
seen, can be treated in the same way as factors if one is only careful
about the change in sign which indicates that they are outputs of
the productive unit instead of inputs. Whatever the cause of an
indivisibility, the firm in seeking to remedy it will increase in size.
If the indivisibility is economically significant, expansion sufficient
to eliminate it will also destroy perfect competition.

Counterspeculation is not effective by itself against monopoly estab-
ished by indivisibility.

We have already discussed the danger to perfect competition
from combination or expansion when there are perfect divisibility
and constant returns to scale. There we saw that perfect competi-
tion could sometimes be safeguarded by government counterspec-
ulation. In dealing with the threat to perfect competition from
indivisibilities, counterspeculation is of much less avail. The gov-
ernment could use this device to prevent monopolistic influence
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over price, but that would merely result in all the firms going
bankrupt. They would be forced to make vmp = pf to maximize
their profit, but then they, just like the collectivist undertaking
that followed the Rule, would find that when they had reached this
point and it no longer paid them to expand, it would pay them to
close down because they would be making a loss. Their maximized
profit would be negative. The reason for this is exactly the same
as the reason for the collectivist agencies’ running at a loss and
need not be repeated. An attempt to maintain perfect competition
by counterspeculation would lead to wholesale bankruptcy. Where
there are political objections to collectivist undertakings to provide
the service at a loss or to paying a subsidy to private enterprises
to keep the services going, it is usually better to permit the exis-
tence of monopolies which can make ends meet, and depart to
some extent from the optimum use of resources, than to depart
still further from the optimum by destroying the industry alto-
gether in the vain attempt, by counterspeculation, to maintain
perfect competition where indivisibilities make it technically
impossible.

Small indivisibilities, which can be large in relation to the market in-
volved, may be more important than large ones.

These conclusions are of very great importance. They are
applicable not only to very large indivisibilities but to relatively
small ones which are significant because the market is also small.
Perfect competition can then be destroyed by moderate expansion
which is insufficient to render the indivisibility insignificant. The
important thing is the relationship between the size of the indi-
visibility and the size of the market. The indivisibility can be
measured by the output of the firm needed to make it insignificant:
The market can be measured by the output at which the firm
becomes aware of ability to influence price. At this point the
marginal private revenue of the firm, mpr, falls below p, the price
of the product.

If the size of the indivisibility is greater than the size of the
market, perfect competition with free enterprise is doomed. The
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choice is then between sacrificing the optimum use of resources,
by permitting private enterprise to make ends meet (or perhaps
even make large profits) by monopolistic restriction of output to
raise the price, and maintaining the optimum use of resources by
subsidizing either collectivist agencies which are forced to run at
a loss in carrying out the Rule or private enterprises which are
forced to run at a loss by the artificial maintenance of perfect,
*““cut-throat,” competition.

If the size of the market is greater than the size of the indivisi-
bility, so that the output of the firm is sufficient to reduce the
indivisibility to insignificance, perfect competition is possible.
The indivisibility, by increasing the size of the firm, will have
reduced the number of firms in the same market and increased the
probability of their combining for the purpose of forming a
monopoly that would turn the zero profit into a handsome positive
profit by restricting output, raising the price of the product, and
perhaps also lowering the prices paid for the factors. But this
danger could be met by counterspeculation or by government
competition, for these measures could maintain perfect competition
which would still be technically possible, just as in the complete
absence of indivisibilities.

When recognized,indivisibility shows itself in the problem of the public
utility, where unintelligent compromise leads to unending regulation.

Industries that are subject to large indivisibilities such as make
perfect competition impossible have, by a curious history, come
to be called public utilities. It has been recognized that perfect
competition in these public utilities cannot be arranged or even
permitted and that it would lead to bankruptcy and the cessation
of important services to the public. Monopoly is therefore per-
mitted, though public regulation is applied in attempts to limit
the degree to which the monopolies depart from the optimum use
of resources in their attempts to increase their profits. This com-
promise between public and private enterprise leads to unending
regulations and attempts to evade the regulations and more regu-
lations to stop the evasions. In the tremendous volume of writing
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on this subject there is confusion which is not entirely unconnected
with a natural tendency for the great public utility corporations to
try to get the public to identify their unrestricted powers (to sac-
rifice the optimum use of resources in restricting output and raising
prices for the sake of their profits) with the democratic liberties
of the citizen. An equally fertile source of confusion is the identifi-
cation of the elimination of great profits with the optimum use of
resources. This identification is brought about by too close a
concentration on perfect competition which happens to result in
both the absence of great profits and the optimum use of resources.
As we have seen, perfect competition cannot be brought about in
the circumstances considered, and nothing can be gained by trying
to achieve one of its symptoms through legislation aiming at the
establishment of another. '

In the regulation of public utilities in the United States we have
a classical example of how the complexity of regulations in an
uncontrolled economy enormously surpasses that needed in a
controlled economy. In the controlled economy, public utilities,
which by definition cannot be made subject to perfect competition,
would be run by public agencies instructed by the Rule to make
vmp = pf. They would normally be run at a loss, which is justi-
fiable in the name of the optimum use of resources.

Small indivisibilities in the actual world are perhaps more impor-
tant than big ones of the public utility type, if only because they
are not as easily prevented by regulation from bringing about too
great a deviation from the optimum use of resources. Competition
is imperfect in many small markets because the customers of
particular firms are to a greater or smaller degree attached to the
firm so that they would not all desert it and patronize other firms
instead at the slightest increase in the price that the firm charges.
They may find the firm more conveniently located, or they may
believe, rightly or wrongly, that the product of this firm is better
or more suitable for their purpose than the product of its com-
petitor, or they may like the proprietor or enjoy talking to the
employees of the firm, or it may be merely habit. Whatever the
reason, the attachment to the firm destroys perfect competition
because the firm finds that it can raise the price without losing
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all its customers and that a certain amount of price raising, with
the consequent restriction in its output, will be profitable. No
longer does vmp = pf, and we do not get an optimum use of
society’s resources.

In the absence of indivisibility, perfect competition would be possible
everywhere, Freedom of entry, like government regulation, can prevent
excessive profits but cannot prevent the waste of resources.

If there were perfect divisibility of all factors, any such speciali-
zation on minute differences in people’s needs or desires would only
be to the good. There would be many more firms and smaller
firms, but each would be producing in the optimum manner, the
factors it employs being combined in the optimum proportions.
There would be constant returns to scale and perfect competition.
But there are indivisibilities, and this leads to poor combinations
of factors with too much of the indivisible factors compared to the
others just as in monopolistic public utilities. Freedom of new firms
to enter may prevent any abnormal profits from being made by
any of the firms, just as regulation by the government may prevent
public utilities from making exorbitant profits, but there is the
same social loss because too much of the indivisible factor is com-
bined with too little of the divisible factors and there are too many
firms. The classical example of this is the familiar set of four
filling stations at a street corner, where one would be able to
provide all the service at a great saving in equipment as well as
in the time of idle attendants waiting for customers. (The minimum

number of attendants for a filling station constitutes a fixed or
indivisible factor.)

These wastes because of imperfection of competition are frequently
called the wastefulness of competition by ingenuous planners.

Just as in the case of the public utilities this cannot usually be
put right by re-establishing perfect competition. All the firms
might be bankrupted. Great economies could be attained by
standardization, and it is this kind of economy that is in the mind
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of simple-minded planners who have not realized the intricacies
involved in organizing a modern economy, and it is this waste
from the absence of perfect competition that is usually called the
wastefulness of competition. How best to harmonize private
enterprise with the avoidance of these wastes is a tricky business
that is easily confused with the more fundamental and simpler
problem of how best to satisfy small differences in the tastes of
consumers while making full use of the economies of standardiza-
tion. This latter problem is solved simply by keeping to the same
old Rule.

The economies of standardization are also based on indivisibilities and
are adequately encouraged by the Rule,

The economy of standardization is only another aspect of indi-
visibility. If there is perfect divisibility all these economies would
be available with the smallest output. If the market for a product
is large enough to permit a single firm supplying it to overcome
all the indivisibilities and achieve an optimum proportion of factors
in spite of them, the economies of standardization are fully
achieved. It is only when the market is smaller than the indivisi-
bility that an increase in output will reduce costs, so it would seem
that consumers should be especially encouraged to use such a
product. This is because by so doing they will be benefiting not
only themselves but their neighbors. By making these purchases
they are helping standardization to be developed and permitting
the standardized goods to be obtained more cheaply by other
purchasers.

All this is sufficiently and accurately taken care of by the
application of the Rule. In all such cases we have decreasing costs
and the marginal cost is less than the average cost. Making vmp
= pf also makes p = mc (with the qualification mentioned in
Chapter 9) so that price is less than average cost. The difference
can be regarded as a subsidy to the consumer for just this purpose.
However, it is probably better to say that the distinctive feature
of this situation is that an additional unit of product can be pro-
duced by the addition of an abnormally small increment of factor,
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or that an increment of factor has an abnormally large marginal
product because it moves production toward the optimum com-
bination. This is accurately reflected in the price of the product’s
being low enough to make the value of the abnormally large
marginal product equal to the price of the factor. The consumer is
given the whole benefit of the special situation, neither more nor
less, by simply following the Rule which makes vmp = pf.



CHAPTER 16. INDIVISIBILITIES 1I
(“VIRTUAL MP’ LARGE DECISIONS)

What is meant by the marginal product of an indivisible factor.

We may now turn to a point that has rather been slurred over
so far. What is meant by the mp of an indivisible factor and how
do we apply the Rule to an indivisible factor? Since by definition
it is not possible to vary this factor by a small amount and see the
effect on the product, what is meant by saying that with increasing
returns the mp of the indivisible factor is negative and that with
decreasing costs the indivisible factor’s vmp is less than its price?
And if this should be so would not this mean that the Rule, which
would make vmp equal to the price of every factor, was not being
properly applied?

It must be confessed that the statements about the mp (and the
vmp) of the indivisible factors were used in Chapter 15 in a special
sense which might perhaps better be described as ““virtual mp.”
It is what the mp would be if the indivisible factor were in fact
divisible, and it is obtained by considering what the actual mp
would be, per unit of the indivisible factor, if the same change in
proportions took place on a scale large enough to make the indi-
visibility insignificant. For example, suppose the indivisible factor
A4 to be available only in units of 100 tons, and that one unit of
100 tons of 4 is combined with 50 units of factor B, to produce
500 units of product X. There is increasing returns to factor B.
With 51 units of B, total product would increase to 561 units of
X. B’s ap is increasing (from 10 to 11) and B’s mp is 61, which
is greater than its ap. A’s mp is the change in product that would
be brought about if 4 could be varied by 1 ton. This is impossible
because of A’s indivisibility, but the same thing can be re-created

186
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in imagination on a larger scale where the indivisibilities would
be insignificant. We know that

10,000 4 + 5000 B would produce 50,000 X

and | 000 4 + 5100 B would produce 56,100 X

These figures are obtained by increasing the scale by 100, leaving
the proportion between the factors and the product unchanged.
If we now divide the second situation by 102 we get

98.04 4 + 50 B produce 550 X

so that a decrease of slightly less than two units of 4 would increase
the product by 50 units, and the *“virtual mp” of A4 is about
minus 25 X. '

This virtual mp is negative when B-shows increasing returns,
and its value (vmp) is less than the price of the factor when there
is decreasing cost and when the application of the Rule to the
amounts of the divisible factors employed makes the value of the
total product less than the outlay on all the factors (under perfect
competition).

The Rule must be applied to the indivisible block.

The managers, in actually adjusting factors, could use this
virtual mp and the corresponding virtual vmp only if they could
increase or decrease 4 by one small unit, and this is impossible
because of the indivisibility. Consequently a virtual vmp not equal
to pf does not mean that the Rule has not been applied. But how
can the Rule be applied?

The answer is that the Rule must be applied concretely to the
issue whether the indivisible factor 4 should be increased by a
whole block of 100 tons or decreased by such a whole block (which
might mean closing down production altogether). No other issue
is involved because nothing else can be done.

If the value of the extra product from adding the block of factor
4 is greater than the price of the block, another block should be
added. If the value of the decrease in product from giving up a
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block of factor 4 is less than the price of the block, it should be
withdrawn from production even if this means closing down the
productive unit. This would seem to be the rational way of applying
the Rule, yet it has some disconcerting results.

The seeming elimination of all possible cases of decreasing cost is
merely the reflection of the incompatibility of perfect competition
with indivisibiliry.

This application of the Rule would in one sweep eliminate all
cases of increasing returns and of decreasing costs. For the appli-
cation of the Rule to the divisible factor resulted, as we have seen,
in expansion up to a point where there was a net loss on the whole
activity of the production unit. Such a loss means that the net
vmp of the indivisible factor (after deducting the outlay on the
cooperating divisible factors) is less than the price of the block of
the indivisible factor so that it would seem that the Rule orders
the closing down of the production unit if there is a loss. This is
seen most clearly where, as in the example just given, only one
block of the indivisible factor is used. When it is withdrawn
because the value of its marginal net product is less than its price,
the production unit must close down. The same is true when there
is more than one unit of the indivisible factor because the principle
of proportionality (that is, of constant returns to scale) shows that
the same must hold for a decrease of each unit in turn. If there are
three units of factor 4 and there is a total loss, then a reduction
of 4 by one unit and of the other factors by one third their amount
(so as to make their vmp again equal to their price) will reduce
both costs and revenues by one third and losses will be cut by one
third too. The price of 4 is greater than its net vmp by this reduc-
tion in the loss, so its withdrawal is mandatory; and similarly for
the other two units.

The disconcerting conclusion, however, is only the result of an
implicit assumption of the existence of perfect competition. We
have already seen that as long as that is the case the expansion
can go on and render the indivisibility insignificant. It is no won-
der, therefore, and perfectly proper that this implicit assumption
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should throw out the inconsistent one of significant indivisibility.
This only confirms our analysis.

The implicit assumption of the conditions that permit perfect
competition lies in supposing that there is a unique vmp whether
the indivisible unit is applied to production or not. In so doing we
were in fact assuming that the price of the product is unaffected
by the change in output brought about by adding or subtracting
the indivisible unit, and that the prices of the cooperating factors
are unaffected by the change in the quantities of these that are
bought to work with the different amounts of the indivisible factor.
This is true only i fthere is perfect competition in selling the prod-
uct and in buying the cooperating factors. If there were perfect
competition it would pay the production unit to expand until
either the competition was no longer perfect or the indivisibility
had been rendered insignificant.

The values of the net vmp and pf depend on whether the indivisible unit
is applied or not, so they cease to be adequate measures of msb and msc.

A significant indivisibility will affect prices, of the product or
of the factors or of both, when an indivisible unit is applied. There
is then no unique value of the net vmp of the indivisible factor.
When the indivisible factor is not applied, the price of the product
is greater or the prices of the cooperating factors are lower (or
both). The calculated net vmp may be greater than the price of the
indivisible factor. On our simple interpretation of the Rule this
would indicate that the indivisible factor should be applied to
production. But when it is applied the prices of the cooperating
factors will rise or the price of the product will fall (or both). Then
the net vmp may become less than the price of the factor so that
the simple interpretation of the Rule would order the indivisible
factor to be withdrawn. Obviously there is something wrong here.

To deal with this situation we must consider the purpose and
meaning of the Rule. We developed the Rule in considering small
adjustments that would not affect prices, when vmp represented
the msb and pf represented the alternative msb which is the same
thing as msc. The Rule thus equated msb to msc and brought about
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the optimum situation. Now we are confronted with a larger
adjustment because of the indivisibility. The price of the indivisible
factor is no longer a satisfactory measure of the msb of alternative
uses of the factor. That is to say, pf no longer represents msc. The
msb is the value to consumers of the product here, and the net msb
is this minus what the divisible factors can contribute elsewhere.
This last item is still measured by the price of the divisible factors.
The msb of the product here lies somewhere between the two values
of the vmp at the two prices ruling before and after the indivisible
factor is applied. Its msc lies between the two values of the factor,
also calculated before and after application. Whether or not the
indivisible unit should be applied depends on whether the estimated
msb is greater or less than the estimated msc. For such large items,
omp and pf cease to be adequate guides to msb and msc.

Estimates of the range within which msb and msc lie can be narrowed
by considering the possibilities of monopolistic discrimination.

There are ways of narrowing down the ranges within which
msb and msc lie so that the Rule thus interpreted will almost always
tell us whether the indivisible item of production should be under-
taken or not. The msb is not less than what could be obtained from
the sale of the product by a monopoly that can discriminate in the
prices charged for the product and charges the different consumers
“what the traffic can bear” (as long as the consumers are free to
give up the product if they think they are being charged more than
it is worth to them). The msc is not greater than the minimum to
which the payment for the factors could be reduced by similar
monopolistic exploitation of the owners of the factors. This nar-
rows the estimates for msc and msb and helps to indicate, for any
economy, whether the consumers would get more out of using
the factors here or out of leaving them to be used elsewhere.

For example, suppose the calculation made at prices current
when the factors are not being applied to the production of X show

pf = $11,000 and vmp = $15,000
but that when the factors are applied the calculations show
pf = $12,000 and vmp = $10,000
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The simple application of the Rule would indicate that if the
factors have not been applied to the production of X they should be
applied (showing a net social gain of $4000), but if they have al-
ready been applied they should be withdrawn (saving society
$2000). Obviously this is no satisfactory guide to action. ’

Discriminatory exploitation of factors is made possible by differences
in the relative efficiency of units of factors in differeat uses.

If it is possible by monopolistic discrimination to get the factors
for less than is received from the sale of the product, this is proof
of the social desirability of applying the factors to the production
of X.

It should be possible, by monopolistic discrimination, to get the
factors for less than $12,000, because at the prices current before
they are allocated to the production of X they earned only $11,000
in the alternative uses. As they are withdrawn from the alternative
uses, their vmp there rises gradually, and with it the price of the
factors, until they reach the rate which when applied to all the
factors makes their value $12,000. But those withdrawn earlier
have a smaller vmp than this for two different reasons.

The first reason is that technically they may be relatively less
suitable for the alternative product than for X, having a smaller
physical mp in the alternative use than the units released later.
This would be a reason for their shifting to the production of X
before the others and before pf has risen all the way to their new
values. The factors that are released earlier for this reason could
be obtained more cheaply by monopolistic discrimination.

The second reason is that the earlier withdrawals correspond
to reductions in the alternative products before the prices of their
alternative products have been raised all the way to the new level,
so that even if their mp is not lower their vmp will be lower. These
factors will not be obtainable more cheaply by discriminating
monopoly because in the new position (when the factors have all
been shifted to the production of X) the price of the alternative
products will have been raised to the new high level.

If the factors withdrawn from the alternative product (which
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we will call ) are all equally efficient in the production of 7 as
compared with their efficiency in the production of X, only the
second of these two influences will be operative. The amount of
T sacrificed, say 1000 units, will be worth $11,000 at the old
price of $11 per unit, and $12,000 at the new price of $12. If the
price rises at a constant rate as output decreases, the value of the
sacrifice will be $11,500, just halfway between these figures. This
figure measures the sum of the prices at which successive units
of the alternative product are given up by the consumers with
greater and greater reluctance as the price rises from $11 to $12.
The msc is $11,500.

One can also say that the $500 difference between the msc of
$11,500 and the $12,000 outlay on the factors when X is produced
corresponds to the difference between the $500 that the consumers
of 7" lose (in no longer being able to buy for $11,000 what they
were willing to pay as much as $11,500 to get) and the $1000 that
the owners of the factors gain (when they get $12,000 in the pro-'
duction of X instead of $11,000 in the production of 7). The dis-
criminating monopolist in X would not be able to get the factors
for less than $12,000 because the equal relative efficiency of the
factors in X and 7" would not permit any discrimination.

If the factors do not all have the same relative efficiency in 7
as in X, the first influence is felt too. The factors which earned
$11,000 in 7" again earn $12,000 in X and there is the same reduc-
tion in the quantity of 7 produced (the quantity that is worth
$11,000 at the old price), but now the price of 7" must have risen
less, say to $11.60, so that at the new price it is worth $11,600
and the loss to the consumers (still assuming linear continuity in
the price rise) is $300. The factors get $12,000 in X which is $400
more than they could earn in 7" even at the new higher price. This
is because the factors that have moved from ¥ to X are those
which are relatively more productive in X (which is only another
way of saying that they are relatively less productive in T). Dis-
criminating monopoly could reduce their pay to $11,600 without
inducing any of these factors to move back to 7, and the msc of
employing them in X is $11,300, the sum of the prices at which
the consumers of 7" are just willing to give up the successive units



INDIVISIBILITIES II 198

of T at prices between $11 and $11.60. The payment to the factors
of $12,000 exceeds msc by $700. This represents the difference
between the $1000 gain to the factors and the $300 loss to the
consumers of 7" in no longer being able to get for $11,000 the
goods for which they were willing to pay as much as $11,300.

If the demand in 2" were infinitely elastic only the first influence
could be felt. The price of " would not rise at all, and the loss to
consumers of 2" would be zero. The increased earnings of factors
transferred to X would be entirely due to differences in relative
efficiency which enabled them to ask for more in X than their vmp
in 7 and could all be taken away by discriminating monopoly in
X which need not pay them any more than the $11,000 they are
able to get in 2". The msc would be $11,000.

The msc is never greater than the minimum amount for which
the factors could be obtained by the most efficient exploitation of
them by discriminating monopoly, and lies between this value and
the lower pf which is the price of the factors when they are not
used in the production of X, the adjustment of whose output we
are considering.

Discriminatory exploitation of the consumers is conceivable if their
elasticity of demand is not infinite.

~The msb lies between $15,000 and $10,000, the two values
obtained for the vmp by multiplying the product in X of applying
the indivisible factor (together with the divisible factors cooperat-
ing with it) by the two prices of X. The mp is, say, 1000 units of
X which is priced at $15 when the 1000 units of X are not being
produced, and at $10 when they are being produced. If the demand
curve for X is linear so that the price would fall at a constant rate
from $15 to $10 if the output of X were continuously increased
by 1000 units from the smaller to the larger output, the msb is
exactly $12,500. Then $12.50 will be the average price at which
each additional unit must be sold to persuade the consumer to buy
it, and perfectly discriminating monopoly would be able to get as
much as $12,500 instead of $10,000 from the consumers of X
for the additional output.
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Production may be socially desirable even if monopolistic discrimina.
tion is unable to cover costs.

In the arithmetical example we have just examined, the indi-
visible factor should be applied to X since the msb is about $12,500
and the msc is between $11,000 and $11,500. We can say, more
generally, that if it is possible for a monopolist to cover his costs
in applying the indivisible factor, even if he has to resort to
extreme discrimination and exploitation to do so, it is in the social
interest that the production be undertaken. The msb is greater than
the monopolist’s revenue from the increased output because per-
fectly discriminating monopoly, which makes every consumer pay
the very utmost that he is willing to pay rather than go without
the additional product, is never practicable. The msc is less than
the monopolist’s outlay on the factors for two reasons. First of all,
perfect exploitation of the factors, which means paying no unit of
any factor any more than it could obtain in other uses, is never
practicable, and in the second place, even if the monopolist
achieved perfect exploitation of the factors the payment to them
would measure the value of their alternative product, 7, at the
higher price of 7 that is current when the factors have all been
transferred from 7" to X. The true measure of the msc, however,
is indicated by measuring the valuation of the alternative products
at the prices that were just sufficient to induce the consumers to
give them up. In our example the msc is $11,800 even though
perfect exploitation would not be able to get the factors for less
than $11,600.

This analysis may be brought out more clearly with the aid of
a diagram (Figure 8, p. 195).

In this figure, 4 represents the situation when the indivisible
factor and the divisible factors that accompany it are being directed
to the production of the alternative product 2. The pfis $11 per
unit, or $11,000 for the whole of the indivisible factor and the
others that have to accompany it. The vmp is $15,000 or $15 per
unit. B represents the situation when the factors have been shifted
to the production of X. The vmp has fallen to $10,000 or $10 per
unit, while the pf has risen to $12,000 or $12 per unit. The dis-
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tance between A and B represents 1000 units of X or of 1. (The
size of the units of X and 2" are so chosen that at A there are
1000 more units of 7" and 1000 less units of X than at B.)

The curve marked vmp shows how p,, the price of X, falls from
$15 per unit to $10 per unit as its output is increased by 1000
units. It can therefore be considered as the demand curve for the
product X as well as the vmp curve. If the relative efficiency of the
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various units of the factors is the same in the production of X as
in the production of 7, the line pf, which represents the price of
the factors used per unit of the product X, will also represent py,
the price of the alternative product 27, which will rise from §$11 per
unit in situation A to $12 per unit in situation B. This curve will
then also be the demand curve of product 7" (though drawn in the
opposite direction from the demand curve for X since a movement
from A to B will indicate a decrease of the output of 2 by 1000 units
while the output of X is increased by 1000 units).

If the relative efficiency of the different units of the factors is not
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the same in the production of X as in the production of 7, the pf
curve will not represent the change in the price of Y. The increase
in pf will be due only partly to the increase in the price of its
alternative product 7. It will be due in part to the necessity for
withdrawing from the production of 7" factors that are relatively
less and less suitable for the production of X. We considered this
case when we supposed (p. 192) that the price of 7 rose from $11
to $11.60 while pfrose from $11 to $12. The price of the alterna-
tive product rises less than the price of the factor which is with-
drawn from it because the remaining factors are just those whose
relative efficiency is greater in the production of 7 than in the
production of X, and p,’ the demand curve for the alternative
product, will not coincide with the pf curve but will lie below it.
This is shown in Figure 8 by the dotted line which shows the price
of T rising from $11 to $11.60 as factors are shifted from pro-
ducing 1000 units of 7" to producing 1000 units of X. In this case
too it will be possible for the producer of X, by the application of
discriminating exploitation, to reduce the outlay for the factors
by this amount, paying each factor no more than it would be able
to earn in the production of 7, and then pf’ in situation B would
be not $12,000 but $11,600. The pf’ curve and the demand curve
for the alternative product would coincide.

Direct estimates may be made of msc and msb by considering the area
under sections of the demand curves.

Considering the whole indivisible shift in output of 1000 units
between 7" and X, we see that in situation A, pf = $11,000 and
vmp = $15,000. If we follow the Rule simpliciter we must move
to situation B. At B pf = $12,000 and vmp = $10,000, and this
orders a movement back to situation A. What the Rule really
orders is a movement from A in the direction of B and from B in
the direction of A, both movements being aimed at position P
where pf = vmp (at $11.67 for one unit). Unfortunately the
indivisibility does not permit this and so we cannot use the Rule
simpliciter. We can only choose between situation A and situation
B. We must therefore go behind vmp and pf to look for the msb
and the msc which they are intended to measure. The msb is the
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area under the vmp curve which represents what the consumers of
X are just willing to pay, if necessary, for the successive units of
X. If the vmp curve is a straight line this will come to $12,500.
The msc is the area under the pf curve, or p, curve, which repre-
sents what the consumers of 7" are willing to pay for the successive
units of 2" withdrawn as the output of 7" is reduced to permit the
output of X to be increased. If pf is a straight line and its increase
is due entirely to the increase in the price of the alternative
product as less of it is produced, this will amount to $11,500 or
1000 times the average price which is halfway between the
extremes of $11 and $12. This is shown by p,. If the increase
in pf is due in part to the differences in relative efficiency of the
factors in the production of X as compared with their efficiency in
the production of 7, then msc is less than this. On the assumption
made above that the price of 2" rose only to $11.60, the msc would
be $11,300 or $11.80 times 1000. This is shown by p.”.

Our conclusion may now be somewhat simplified. In the absence
of further knowledge as to the shapes of the p, and p, curves it
will be convenient to formulate a rule based on the assumption
that they are linear. We can do this by simply keeping the original
Rule, stipulating only that vmp is undertsood to mean the average
of the two values of vmp in the two situations A and B and that
similarly pf is understood to mean the average of the two values
of pf at A and at B.

Where more information is available as to the shape of the
curves p, and p; the area under these should be taken instead of
the simple arithmetic averages of the extreme values, which is
what the area comes to under the assumption of linearity. The
substitution of the areas under the curves would mean that a more
appropriate average was being used, and this would improve the
accuracy of the formula:

The same analysis is applicable to all large decisions whether to
Produce or not,

This analysis of the indivisible factor is applicable not only to
the other forms of indivisibility but also to the more general
question of whether a particular product should be produced at
all if the application of the Rule will result in a total payment to
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the factors exceeding the total revenue from the sale of the product.
The answer is given above. If there is any output of the product
which will make the average vmp greater than the average pf in the
sense here developed, that output may be considered as an indi-
visible unit and should be produced. But production should not
stay there. It should be extended in accordance with the Rule
until ymp = pf. The amended Rule in terms of averages shows
that producing this “indivisible’” amount is better than producing
none at all, and the Rule itself indicates that further extension of
production up to the point where vmp = pf constitutes a further
improvement in the use of resources. Only if there is 7o output
that would warrant production when considered as an indivisible
output should the production of the product be abandoned.

The necessity of making unreliable estimates is in the nature of the
problem and not in the method of solving it.

Essentially what we have done in this chapter is to depart
temporarily from considering only small marginal adjustments to
the consideration of large indivisible decisions. In our solution
there is an unavoidable reliance on estimates or perhaps even
guesses of what prices would prevail in new situations that have
not been tried, so the error may be very great. This is so, but to
argue from this against the application of these estimates in a
controlled economy, as has often been done, is quite illegitimate.
The same estimates and guesses must be made in any economy
where knowledge is imperfect and where large decisions have to be
made. Our Rule does not create these difficulties; rather it reduces
them to the very minimum. But in so doing it brings them into the
open so that critics who are ignorant of the universal existence of
the problems are given the opportunity of identifying them with
the devices for dealing with them in the controlled economy.

The uneasiness of accepting a permanent loss is often due to identifying
irrelevant aspects of perfect competition with the optimum use of re-
sources.

Another aspect of the analysis of this chapter that many people
find very disturbing is the tranquil acceptance of a permanent net



INDIVISIBILITIES II 199

loss in a production unit or in an industry as of no consequence at
all as long as the Rule is being obeyed. Anyone brought up in a
capitalistic society feels “instinctively” that something is wrong
when outlay exceeds income and there ought to be a rule against
it. Enough has been said about the reasons for the Rule and how
it is justified in terms of the best use of resources without reference
to whether it results in a profit or a loss. The same issue will
appear again in another guise in the next chapter. All that can be
said here is that this feeling is nothing but an illogical (though
easily understandable) transference from the capitalist economy,
where it is in perfect order, to the controlled economy, where it
is simply irrelevant.

There are two levels to this transference. On the lower level
it is based simply on the individual’s interest in keeping solvent
that naturally guides every businessman in conducting his affairs.
It is irrelevant where the purpose considered is not the profit or
the solvency of any individual or group or enterprise, but the
optimum use of society’s resources.

At the higher level it is based on an identification of perfect
competition with the optimum use of resources instead of recog-
nizing it as merely one way of bringing about the optimum use of
resources that is possible under certain technical conditions of
production. All the symptoms of perfect competition are then mis-
takenly thought to be conditions for the optimum use of resources.
One symptom of perfect competition is that there are no losses;
consequently this is thought to be a condition of the optimum use
of resources. On this level abnormal profits are also taboo for the
same reason and it has led to the proposal of a rule to make p =
ac. This syllogism falls to ¢he ground because the optimum use of
resources is nof identical with perfect competition. It can be
reached by the application of the Rule in conditions where it is
technically impossible to reproduce all the symptoms of perfect
competition. Indeed it is because of this impossibility that perfect
competition often destroys itself and the optimum use of resources
can then be attained only via the application of the Rule by col-
lectivist agencies or by an artificial maintenance of perfect compe-
tition by counterspeculation supported by state subsidies.



CHAPTER 17. FIXED FACTORS
(EQUILIBRIUM OF THE FIRM,
LONG, AND SHORT PERIODS)

In Chapter 15 we discussed the effects of indivisibilities and
saw how the principle of proportionality (which says that changes
in output can be brought about by varying all the factors and
products in the same proportion) was upset by indivisibilities.
These prevented the indivisible factor from being appropriately
adjusted with the result that its proportion to the other factors
was made “too great.” We saw that under conditions of perfect
competition this brought about decreasing costs which led to the
expansion of firms and the destruction of the conditions of perfect
competition. The optimum use of resources could then be reached
only by collectivist agencies which obeyed the Rule and did not
depend on the conditions of perfect competition, or by an artificial
maintenance of perfect competition through counterspeculation sup-
ported by state subsidies.

There may be too little of an indivisible factor.

In this chapter we shall consider an interference with the
principle of proportionality that works in the opposite direction.
This can happen when the divisible factors have been increased
sufficiently to raise the virtual vmp of the indivisible factor above
its price. At the point where the vmp of the indivisible factor is
just equal to its price we have the optimum proportion between the
factors and (if there is perfect competition) constant costs. Any
increase in the output (brought about by increasing the divisible
factor) would now result in the proportion of the indivisible factor
becoming relatively too small. Its virtual vmp would rise above its
price, indicating that for the optimum proportion between the
factors to be reached it would be necessary for the indivisible factor

200
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to be increased a little to maintain the same proportion, since the
relative prices of the factors have not been changed. But this is
impossible because of the indivisibility, and the use of a whole
block of the indivisible factor is not warranted.

This will result in increasing cost, and, in perfect competition, either
the firm will be making an abnormal profit or it will pay the firm to
contract output.

We will now have the exact opposite of what happened when
the proportion of the indivisible factor was too great. Increasing
output by adding only the divisible factors means moving further
away from the optimum proportion between the factors, and this
results in increasing average cost. Since ac is increasing, mc must
be greater than ac. From this it follows that either the firm will
find it worth while to contract (if mc is greater than the price of
the product) or it will be making a profit over and above the cost
of the factors (if p is not less than mc it must be greater than ac
and this means there is a profit). This is the counterpart of the
condition of the firm in Chapter 15 which either made a loss
(forcing it to close down) or had an incentive to expand. The firms
now neither tend to go out of business nor are impelled to expand.

Perfect competition thus appears to be secure, but this is true only
over a limited range.

There is no threat to perfect competition. There is not even the
indirect incentive to expansion or combination that exists with
perfect divisibility and constant costs. The firm is prevented from
expanding because it is subject to increasing cost. Any firm that
expanded relatively to its competitors would not have an advan-
tage, as when an indivisible factor is in excess, or even be on the
same footing, as when there is perfect divisibility, but would be
penalized. It would find its costs higher. In this way perfect compe-
tition would be neither destroyed by forced expansion nor left to
the hazard of indirectly profitable expansion but would be safe-
guarded by a penalty on the expansion of any production unit.
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Perfect competition would be secure and we would rely on the
optimum use of resources even in an uncontrolled economy.

Such optimism would be premature. The increasing costs on
which it rests are valid only over a limited range. Beyond a certain
moderate increase in output it will be profitable to acquire a second
unit of the indivisible factor, and this will at once reverse the
situation. The proportion of the indivisible factor will become too
great instead of too small (as compared with the optimum propor-
tion), and there will be decreasing instead of increasing cost.

As the firm grows larger the significance of the indivisibility
diminishes.

The acquisition of a second unit of the indivisible factor which
puts an end to the range of increasing cost will probably become
profitable appreciably before output has been increased as much
as 50 per cent beyond the point where the increasing cost began.
This is because when output has been increased to 50 per cent
above the point of optimum proportion with one unit of the indi-
visible factor (which is where cost began to increase) the output
is only 25 per cent below that which could give the optimum pro-
portion with two units of the indivisible factor. The acquisition
of the second indivisible unit will considerably diminish the devia-
tion from the optimum proportion. It is certain that the second
unit will be acquired before the output has increased 100 per cent,
for that would give the exact optimum proportion with two units.

There will be another range of increasing costs beyond this
point until it becomes profitable to acquire a third unit, and so on.
Between the outputs that correspond to optimum proportions
with different numbers of the indivisible factor, there will always
be a range of increasing cost followed by a range of decreasing
cost. But these variations in cost quickly become very unimportant.
When four units of an indivisible factor are being used, the range
of increasing cost will probably come to an end before output has
been increased by 123 per cent and the rate of decreasing cost
will be correspondingly small. The same is true for the range of
increasing cost before the increase in output has restored the opti-
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mum proportion of factors with five indivisible units. What we
are observing is the diminishing significance of the indivisibility
as the firm expands. If there is still perfect competition at this
point, the ups and downs of average cost can be neglected and we
are back with constant returns to scale, just as with perfect divisi-
bility, and the same hazards to perfect competition from monopo-
listic combination or expansion (unless perfect competition is
safeguarded by counterspeculation or other government activities
directed to this purpose). The indivisibilities have become insig-
nificant and the stability of perfect competition in an uncontrolled
economy is gone.

Fixed factors tend to stabilize competition, but factors and costs that
are fixed in the short period are variable in the long period.

Stability of perfect competition would be safeguarded if it were
not possible for a firm to obtain further units of the indivisible
factor or indeed of any other factor, divisible or not—limitation
is the essence of the phenomenon. This is frequently the case in
the short period. A firm has a fized factor, a plant that it has
built or a piece of land on which it has a lease. For an appreciable
period it is unable either to obtain more or to dispose of what it
holds at a satisfactory price. Within this period the fixed factor
is just like a unit of the indivisible factor before another unit could
be added and the size of the firm will be restricted. If there were
perfect competition to begin with it would be maintained.

It is convenient in analyzing this situation to divide the costs
of the firm into two parts. There is the part that is paid for the
fixed factor or factors and that cannot be varied whatever happens
to the output. This is called the fized cost. Then there is the part
of cost that is paid for the other factors that are increased to
increase output and decreased to decrease output. This is called the
variable cost.

The average fixed cost is obtained by dividing the fixed cost
oy the output. Since the total fixed cost does not change when
output changes, the average fixed cost will always fall in the same
proportion as the output increases because the total fixed cost
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can then be spread over a larger number of units of output. The
variable cost per unit of output will be decreasing for outputs that
are very small because the proportion of the variable factors
applied to the given amount of the fixed factor is absolutely too
small. There will be increasing returns to the variable factors. If
there is an increase of, say, 1 per cent in the variable factors, the
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total variable cost (in perfect competitionj will also increase by
1 per cent. The average variable cost will diminish to the degree
that the product increases by more than 1 per cent. Under perfect
competition production could never remain in this range because
it would pay the firm either to close down or to expand production.
The expansion of production is brought about by increasing the
variable factors, so the proportion between these and the fixed
factor is changed and the increasing returns come to an end.
This is illustrated in Figure 4. The curve afc represents the
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average fixed cost that decreases in the same proportion as output
increases. The average variable cost is represented by the curve
avc which falls in the first stage of increasing returns and then
rises from the output marked 4. The point C marks the largest
output that it is possible to produce by adding variable factors to
the fixed factor. Any attempt to produce more than this by adding
more of the variable factor would be fruitless and if carried far
enough would actually diminish the product, showing a negative
mp of the variable factors. The range of output from 4 to C cor-
responds to the middle range of factor proportion which shows a
positive mp and diminishing returns to all the factors.

The average cost (the average of all the costs whether fixed or
variable) is represented by the curve ac. It is obtained by adding
afc and ave (vertically). Between 4 and B afc falls more rapidly
than avc rises so that it more than offsets the effect of the rising
avc on ac which therefore is decreasing. Beyond B the rate at
which avc rises is greater than the rate at which afc falls so that it
more than offsets this and ac rises. The marginal cost, which is
represented by the curve mc, is the same as the marginal variable
cost, since the increase in total cost when output is increased by a
unit consists only of variable costs. (The fixed cost of course
cannot vary.)

To the left of 4, mc (which is equal to muc) lies below awc
because avc is falling; to the right of 4, mcis above avc because avc
is rising. To the leftof B, mc lies below ac because ac isfalling; to the
right of B, it lies above ac because ac is rising. This follows from
the arithmetic of the average-marginal relationship (see p. 82).

In seeking to maximize its profits (or minimize its losses) the
firm adjusts its output to make mc = mr. In perfect competition
mr = ar = p, so that the firm chooses the output that makes mc
equal the price of the product. Given the price of the product, the
output chosen by the firm can be read off on the mc curve. The price
is measured on the vertical axis 07, and the corresponding point
on the mc curve will give the output, measured by the horizontal
distance of this point from the vertical axis.

We see again that an output less than O4 (which could only be
the response to a price less than 4N) is ruled out because it could
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maximize profit (or rather minimize loss) only when the price is
less than ave. This means that the revenue from the sale of the
product would not even cover the cost of the variable factors. It
is better for the firm not to hire any of these even if it cannot avoid
paying for the fixed factor. Its losses would be limited at least to
the fixed cost.

Output might be anywhere between 04 and OC, depending on
the price, though it would require a very high price to make it
worth while for the firm to produce very near to the absolute
physical limit as is shown by the way the mc rises very high as
it gets near the output OC. For outputs between O4 and OB
(which could only be the result of a price greater than AN but less
than BP) ac is greater than mc and therefore greater than price
(which must equal mc). This means that the firm is making a loss,
but the revenue from sales is greater than the cost of the variable
factors because p the price or average revenue from sales is greater
than the average variable cost avc. Something is left over, and this
is a gross profit over the variable costs. It is true that this is not
sufficient to cover the fixed cost. That is why there is a net loss. But
the net loss would be greater if any output were produced other
than that which made p ( = mr) = me. If production were closed
down the loss would be equal to the whole of the fixed cost without
the benefit of the gross profit that covers part of this. At output
OB (which is the response to the price BP) the gross profit is
equal to the fixed cost so that there is no net loss and no net profit.
At outputs between OB and OC (which are induced only by prices
greater than BP) there is a net profit over and above the fixed
cost. In all cases the output of the firm is determinate and there is
no tendency for perfect competition to be destroyed.

The average cost plays no part in determining the ouzput of a firm that
tries to maximize its profits.

The average cost plays no part in the foregoing analysis. It
does not determine whether the firm shall produce or not or what
output it should produce. It merely helps us to calculate whether
a firm in production makes enough to cover the fixed cost.
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The reason for this is that fixed costs are not economically
relevant. They have been incurred in the past and they involve no
new sacrifice that is involved in present production. They do not
form part of the msc of production. Only the variable factors repre-
sent withdrawals of resources from production elsewhere in order
to produce here. Consequently it is natural that the fixed costs
should play no part in determining output where the optimum use
of resources, equating msb to msc, is brought about by private
entrepreneurs under perfect competition. It is for the same reason
that it plays no part in the Rule for achieving the same optimum
by collectivist agencies.

In the long run the adjustment of the number of firms tends to make
the price equal to the minimum average cost.

Things are different when we consider a period long enough for
new firms to acquire or build the fixed factors and for old firms
to wear out or get rid of the fixed factors. Then the ac curve
becomes very important, especially the lowest point on it (marked
P in Figure 4) where it is crossed by the mc curve. If the price is
greater than BP, the output that maximizes profit will be greater
than OB, p (which is equated to mc) is greater than ac, and a
net profit is earned by the firm. This will induce others to do
likewise, so that the number of firms will increase. This increases
the output and lowers the price, but as long as there is any net
profit above all the costs of entering this industry (including among
these costs the normal reward to the businessman, normal interest
on capital, and so on) new firms will keep coming in until p falls
to BP and the abnormal profits have disappeared. In the same way
it will be profitable for the firms already in the industry to acquire
more of the same fixed factors and increase the number of their
plants until the abnormal profits have disappeared.

The same phenomenon also works in the other direction. If the
price is less than BP, the chosen output is less than OB and p
(which is equated to mc) is less than ac, so there is a net loss. The
gross profit over variable cost is not sufficient to cover the fixed
cost. No new firm will now come into the industry and no new
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fixed factors will be acquired by the firms already there. On the
contrary, the existing firms will not replace fixed factors when they
wear out and will not renew leases when they expire. As a result,

the output of the industry will fall off and the price will rise until
it is equal to BP.

This is because in the long run there are no fixed factors and the
optimum proportion between the factors can be reached.

P represents the position that each plant tends to reach in the
long period. It shows a minimum average cost and is nothing but
the point corresponding to the optimum proportion between the
fixed and the variable factors. It is reached in the long period
because in the long period the fixed factors are no longer fixed but
are just as variable as the other factors. The optimum proportion
depends on the relative prices of the factors, and this too is shown
in Figure 4 where it can be seen that if the fixed cost is greater
afc will be higher and steeper and the ac curve will be corre-
spondingly higher. The point where the avc curve begins to rise
as steeply as the afc curve falls will be more to the right. This is

" the point where the increasing average variable cost just offsets
the decreasing average fixed cost and begins to have more in-
fluence on ac than the latter. At this point ac reaches a minimum
and is cut by the mc curve. All this means that the point of opti-
mum proportions will be more to the right, indicating that when
the fixed factor costs more it will pay, in the long run, to use more
of the other factors in conjunction with a given amount of it and
to produce a larger output.

The stability of competition which result from fixed factors disappears
too in the long run.

In the long run, then, the ac curve, and in particular P, the mini-
mum point on it, turns out to be the most important part of the
diagram. Given the prices of all the factors and the size of the most
efficient plant or “fixed” factor (which is not really fixed in the
long period), the optimum output OB and the optimum price BP
(which is equal to both ac and mc) are determinate. But the fixed
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factor is now nothing but an indivisible factor at most and no
longer a guarantee of the preservation of competition. If the
expansion of the industry which takes place when p is greater than
BP were all by new firms, there would be no threat to perfect
competition, but we have seen that the expansion can as well
consist of an increase in the number of plants owned by the existing
firms. We are then in the same situation as with perfect divisibility.
There is no obstacle to the indefinite expansion of firms or to
their combination, because the indivisibilities are overcome in the
long run by the expansion of firms. Perfect competition is possible
but precarious.

Legal maxima to the size of firms could maintain perfect competition,
but would interfere with efficiency. Counterspeculation is therefore
preferable as when there is no indivisibility.

If every firm could have only one of the indivisible units even
in the long period, perfect competition could be safeguarded. This
might be done by legislation prohibiting firms of more than a
certain size. If the size permitted were large enough to take
advantage of all the technical economies of production this would
be a satisfactory solution. Nothing but good could come to society
if firms were prevented from earning such profits as come only
from being large enough to influence prices. All such gains are
only at the expense of other members of society who have to pay
more for what they buy from the powerful firms or who get less
for what they sell to them. In addition, there is the net loss to
society because of the departure from the optimum use of resources.
Situations may arise where this kind of limit to the size of the firm
can be undertaken by the government of a controlled economy
with purely or preponderantly beneficial results. But great care
must be exercised in doing this because it is difficult to say exactly
what the technically optimum output of a firm is. A firm managing
several plants may be able to manage them more efficiently than
if they belonged to separate firms, and it is difficult to separate
these legitimate and socially useful economies from the other
private economies that are socially harmful, such as being able to
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beat down the price of factors. It is therefore better, if possible,
to maintain perfect competition by other means, such as counter-
speculation, and permit firms to expand to the size that they find
most profitable. Again we see that the price mechanism makes its
great contribution by permitting the man on the spot, who knows
best, to decide where the optimum position P is, and permitting
those managers who are more skillful in production to set the pace
and eliminate the less skillful.

Diminishing returns to entrepreneurship, which is unaugmentable, can
stabilize perfect competition, but recent developments in business or-
ganization have made this less important.

If there were a fixed factor of which each firm can get only one
unit this would prevent expansion of the firm; and if the output
with one unit were small enough in relation to the market, and
if the firms did not combine to obtain the fruits of monopoly,
perfect competition would be stabilized. We have seen that this
could be brought about by government action but that where other
ways of maintaining perfect competition are available the latter
are preferable. However, there is in many industries a factor of
production that naturally works in this way and nothing need or
can be done about it by the government. Because of this we can
have something approaching perfect competition with stability
even in an uncontrolled economy.

That factor is the unit of entrepreneurship or management-
cum-enterprise that is provided by the individual businessman.
There is a limit to the amount of business he can handle, and if
he tries to handle more than that he loses in efficiency. This fol-
lows from the same principle of diminishing returns—diminishing
returns to the other factors when used together with a given
amount of entrepreneurship. The peculiarity of entrepreneurship
is that more of it cannot be hired. The entrepreneur can hire fore-
men and managers, but they can never do the same kind of work
he does and make the same decisions, partly because he is oper-
ating with his own money and the manager is not (though this
could be remedied by appropriate forms of remuneration) but
fundamentally because the decisions made by the entrepreneur are
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all interrelated and can only be made by a single individual who
is aware of all the other decisions that are being made. These
decisions cannot therefore be delegated, and so only one unit of
entrepreneurship is available for each firm. This limits its size so
that there is an optimum output of the firm, as distinct from the
plant, and the same Figure 4 can be used to illustrate this. Any
firm which increases its output beyond the optimum OB will lose
in efficiency through cumbersomeness in operation more than it
might gain in other ways, and so the expansion of the firm is
checked and perfect competition is stabilized.

There are many branches of industry where this seems to fit
the facts fairly well. The philosophy of laissez faire is based on the
assumption that this is generally the case throughout all industry:
It is doubtful whether this was ever true, and it certainly is not
true now. Furthermore, recent improvements in the science of
managerial organization, accounting, communications, indexing,
and mechanical calculating tend to increase the optimum size of
the firm as compared to the market and increase the jeopardy of
perfect competition. These developments do not do away with the
essential element of entrepreneurship as an unaugmentable factor,
but they permit more and more subsidiary tasks to be delegated
with only pure general entrepreneurship concentrated in the hands
of the managing directors of corporations which can thus reach
much greater size before they are overwhelmed by bureaucracy:

Nevertheless, in important parts of the economy the optimum
size of the firm is still small compared to the size of the market:
There is then no danger that perfect competition will be destroyed
by the growth of firms or by combination of firms. There is still
the danger that quasi-monopolistic institutions will be developed
by trade associations, by political measures such as tariffs to
prevent competition from abroad, and by licensing or other legal
restrictions to hinder domestic competition. But if these are kept
in check perfect competition can be maintained in such industries.
If the Rule is kept in operation in the other parts of the economy
where perfect competition is not stable or possible, the optimum
use of resources can be obtained without any interference with
private enterprise in these particular industries.



CHAPTER 18. LONG AND SHORT PERIOD,
RENT AND NEGATIVE RENT

Periods are long or short relative to the time it takes to make an ad-
justment, and the distinction between fixed and variable factors is cor-
. respondingly relative.

In Chapter 17 we spoke about long and short periods in con-
nection with fixed factors. These periods are not absolute or even
definite periods of time like days or months or years. The distinc-
tion between the long and the short period is relative to the matter
discussed. A short period is any period not long enough to permit
a certain adjustment to be made. The long period is any period
that is sufficient or more than sufficient to permit this adjustment
to be made. The actual time needed for any particular adjustment
may be anything at all from 5 minutes to a century—it all depends
on the adjustment that is being considered.

Another way of expressing this is to say that there are any
number of periods of different length, and the longer the period
taken the greater will be the number of factors that can be adjusted
(which we call the variable factors) and the fewer will be the
number of factors that cannot be adjusted (which we call the fixed
factors). The longer the period of time taken, the better can be
the adjustment to any change in the situation.

This would appear to introduce an ambiguity into our descrip-
tion of the optimum use of resources, and in particular in our
description of the means by which the optimum is brought about.
The ambiguity applies both to free private enterprise under condi-
tions of perfect competition and to collectivist agencies that apply
the Rule (as well as to a combination of these methods in the
controlled economy). The apparent ambiguity appears most clearly
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if we apply the Rule in the form which instructs the adjustment of
output until p equals mc (mc being appropriately qualified so that
it becomes vmf).

Short period mc need not be less than long period mc.

The me of producing another unit of any product depends on the
period allowed. There may be a different mc for every different
period. If very little time is allowed, the increased output can be
obtained only by increasing the few factors that can be adjusted
at very little notice. If more time is allowed, a different kind of
adjustment may be more appropriate. There is no reason why the
mc should always come to the same value, and if it is not the same
the Rule is ambiguous. Which of the different mc’s should be
equated to the price?

It has been argued! that the long-period mc will be greater than
the short-period mc because in the short period only the variable
factors are increased, whereas to get the long-period mc there
must be added the cost of the additional fixed factors which become
variable factors in the longer period. This is not necessarily true,
if only because the long-period increase in the factors that are fixed
in the short period will permit smaller increases, or perhaps even
decreases, in the variable factors that enter into the short-period
me. It could be argued on the contrary that the short-period mc
can never be less than the long-period me, but may be greater,
because if it were less the short-period adjustment would be kept
up in the long period and the short-period mc would ipso facto
become identical with the long-period me. This is not necessarily
true either because there may be a special situation in the short
period—an abnormally low price of the variable factors, for in-
stance—which results in a very low short-period mc which cannot
be expected to continue for the long-period adjustment.

If there is complete adjustment to a certain constant rate of
output and then a change in output is necessary to a new level,
higher than before, which is expected to stay constant for a long

1See A. P. Lerner, “Statics and Dynamics in Socialist Economics” Economic
Jowrnal, June 1937; “Theory and Practice in Socialist Economics,” Review of Eco-
momic Studies, October 1938; and references there to articles by Dickinson and Dobb.
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time, the longer the period allowed for the adjustment, the smaller
will be me. In the short period the increase of output must be
brought about entirely by increasing those factors which are
quickly adjustable. This will lead to a deviation from the optimum
proportion between the factors, and the increase in total cost will
be greater than in the long period when more factors are adjustable
so that a cheaper way of expanding production can be chosen. Short-
period marginal cost is greater than long-period marginal cost.

If there is a reduction in output (also expected to continue for
a long time), the short-period adjustment will again not be as
economical as the long-period adjustment because in the long period
advantage can be taken of the greater number of adjustable factors.
But now this means that in the short period the reduction in output
leads to a smaller reduction in total cost than in the long period so
that the short-period marginal cost is less than the long-period
marginal cost.

But all these are special cases. Whether the mc goes up or goes
down or changes in any irregular way with the length of the
period, the problem still remains. Which mc is to be compared
with price in applying the Rule?

The appropriate period to use in connection with the Rule is that
which refers to the date of the output considered.

Fortunately this is not a real ambiguity. The appearance of
ambiguity arises from the inadequacy of this formulation of the
Rule in terms of the product, which we have had occasion to
criticize before. If we write it out in the more adequate form, in
terms of the relationship between p, the price of the product, and
vmf, the value of the marginal amount of particular factors neces-
sary to produce an additional unit of product, the ambiguity dis-
appears. The appropriate vmf’s for producing an additional unit
of output af a certain point of time are definitely known. Many dif-
ferent factors can be applied at the margin to do this, and marginal
factors may be applied at different points of time with the same
result. The Rule says that all those whose value vmf is less than
the price of the product p should be applied, and all those whose



LONG AND SHORT PERIOD 215

value is greater than p should be withdrawn. The matter becomes
clearer still if we use the first formulation of the Rule which we
have found more convenient throughout and which is expressed
in terms of input instead of output. If we do this and follow the
Rule which tells us to apply factors where vmp, the value of their
marginal product, is greater than pf, the price of the factor, and
to withdraw them where it is less, we can see directly where to
apply a factor and where not to. If the vmp of a factor accruing at
any future time is expected to be greater than its price, the factor
should be applied; if not, it should not be applied. That is all
there is to it.

The marginal cost will be different for increments of output at
different dates in the future. The appropriate mc to equate to the
price of an increment of output at a particular date in the future is
that which would be incurred in the course of producing an incre-
ment of output at that date. If the expected price at that date is
greater than this mc, the cost should be incurred and the increment
of output produced. If the expected price is less than the appro-
priate mc, the increment of output should not be produced. Output
at that date should rather be reduced until the expected price is
once more equal to the appropriate me: If the price is expected to
be the same at different future dates, the appropriate adjustments
will equalize the different mc’s. If the prices are expected to be
different, different mc’s are just as appropriate for the increments
of output at different dates as for different products becoming
available at the same date.

A minimum adjustment period may be convenient.

Another problem arises in connection with very short periods:
When the short-period marginal cost is subject to great fluctua-
tions, should the price be permitted to fluctuate as much as ‘is
necessary to bring it into equality with the very shortest period
marginal cost? Examples of this are afforded by seats at the theater
or on the train. As long as there are any empty seats at a per-
formance that is being given anyway, or on a train that is being
run anyway, the marginal cost of permitting someone to use the
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seat is practically zero. As soon as the seats are all taken, the
marginal cost rises very considerably. It must now cover the cost
of increasing the seating accommodation which may mean trans-
ferring the play to a bigger theater or running an additional coach
on the train or even an additional train.

Under such circumstances, minor adjustments according to the
Rule might well be sacrificed to the considerable convenience of
knowing beforehand what is the price of a ticket. Once it is decided
to produce the show or to run the train the price should be fixed
at the level at which it is expected that all the seats will be taken.
(Whether or not this price covers total cost or results in a loss is
irrelevant for the optimum use of resources.) If a mistake is made
(and such mistakes are unavoidable) and there are some empty
seats, a reduction in price to the marginal cost would lead to a
better use of resources if it led to more people seeing the per-
formance or taking the train, but it would not be an improvement
if at the short notice there was no response to the reduction in
price. This gives us another principle for governing price policy
in addition to the consideration of the convenience of known
prices. Price changes should not be made more rapidly than the
adjustments to them are made by the producers or consumers who
determine how much will be bought or sold.

»  The only purpose of prices and of price changes is to bring about
the optimum use of resources by means of these adjustments, so
a price changing more rapidly than the quickest of these adjust-
ments would be nothing but a nuisance. Rapidly changing prices
may be a considerable nuisance even when they do permit some
adjustment, but here no principle can be applied. The nuisance
value of frequent price changes must be balanced against the im-
provement in the use of resources that they bring about before
deciding how frequently to change prices of this kind.!

The average cost is adjusted to the marginal cost by the derived price
of the fixed factors.

In Chapter 16 we saw that perfect competition is impossible
with decreasing cost, but where there is increasing cost perfect
1] am indebted on this point to discussions with Mr. Wm. S. Vickrey.
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competition is not only possible but stable. We also saw that the
price of the product had to equal the marginal cost (in perfect
competition) because the firm maximized its profit, and that it
had to equal the average cost or else the firm would be making a
profit or a loss and this would make more firms come in or go out
of the industry. Every firm must be in a position like that indicated
by P in Figure 4 (p. 204) with p = mc = ac.

There is something a little mysterious about the way in which
mc is always equal to ac. Why could not the price be greater than
BP (in Figure 4)? Suppose all the factors that are suitable for the
production of a particular product are already employed in the
industry. There will then be nc danger of the price being reduced
by competition from outside the industry even if all those engaged
in it are making great profits. Why then cannot m¢ and p be
greater than ac?

The answer is that in such a situation the entrepreneurs, all
making a profit over and above the cost of the factors, would bid
up the price of the fixed factor (which may be the reward of the
entrepreneurs themselves). They would not bid up the prices of
the variable factors for these will already be equal to the value of
their marginal product and it will not pay any firm to employ
more of them. But the price of the fixed factor will be bid up until
the profit disappears. The af¢c curve will rise and with it the ac
curve. As the ac curve rises, its lowest point will stay on the m¢
curve. This it must always do since the ac curve must be falling
(that is, sloping down to the right) as long as mc is less than ac,
and it must be rising (that is, sloping upward to the right) when-
ever mc is greater than ac. The ac curve will keep on rising until
it is entirely above the horizontal price line (that indicates the
higher price of the product) its lowest point just touching this
line where it cuts the mc curve. This point (Q in Figure 4) will be
just like P, showing p = mc = ac and the ac at a minimum. The
increase in the income of the owner of the fixed factor is indicated
by the degree to which the afc and the ac curves are raised. (They
must naturally be raised by the same amount since there is no
change in the awc curve which is the other component of the ac
curve.) The increase in the income of the owner of the fixed factor
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can be measured by taking the increase in the height of the new
ac curve over the old ac curve for any output (the increase in the
height of the afc will be identical with this) and multiplying it by
that output. In Figure 4 this can be seen in the vertical distance
RQ (which will be equal to TS) multiplied by the output OD.

Rent (and quasi-rent in the short period) may be defined as annecessary
Dayment or surplus.

The extra income of the fixed factor is thus seen to be a kind
of surplus which it is able to appropriate to itself when the demand
for the product rises. The payment to the variable factors is kept
down almost to the previous level in spite of the increased demand
for the product because there is not much increase in demand for
them as long as the fixed factor cannot be increased. In any case
the prices paid for them cannot be greater than their earnings in
alternative occupations or there would be a stream of the factor
from these alternative occupations to take advantage of the greater
pay, and the competition between these factors would keep down
the prices of the variable factors.

The income of the fixed factor has been called rent by analogy
with the rent of land which is by definition a fixed factor even in
the long period. Many factors are fixed only in the short period,
however, so payment for them is not like rent from the point of
view of the long period. This payment has therefore been called
quasi-rent to indicate the partial nature of the similarity.

The distinctive feature of rent as a payment is that it is unneces-
sary for making available the factor that receives the payment.
The factors being fixed, either permanently, as is land, or tempo-
rarily as are the factorg we have been considering as fixed only in
the short period, they will be available however small the payment
made to them. Being fixed they cannot be withdrawn and put to
other uses if they are not paid what the owner considers a proper
amount for their use. They have to take what is left over after
paying the other, variable, factors the amounts that are necessary
to get them to work in the particular place where they are needed.
The variable factors must be paid what they could get in alterna-



RENT AND NEGATIVE RENT 219

tive occupations or they would go to these alternative occupations.
The fixed factors can offer no such threat so they must be satisfied
with what is left over after paying the variable factors.

This may be large or small.

This is not always so bad for them. It may mean that they are
paid very little when very little is left over, but they may be paid
very much if very much is left over after paying the variable factors.
The distinctive feature about the payment of the fixed factors is
not the amount, which may be very large or very small, but the
fact that it is a residue or surplus, which is left over after making
payments to other factors that are necessary in order to have these
other factors available. The payments to the fixed factors are
unnecessary in the sense that even if much less were paid to them,
or even if practically nothing were paid to them, they would still
be available in the place where they happened to be and could
continue to be used in the short period within which they are
“fixed factors.”

This raises a number of interesting questions. The first is, “If
it is unnecessary to make these payments, why are they made?
Why is it that the individuals who hire these factors, the managers
of the collectivist agencies or the private enterprisers who are
trying to make as much profit as they can, do not reduce their
payment to the minimum that is necessary to make them available?”

What payment is ”necessary” depends on the demarcated area which
constitutes the point of view taken.

We cannot say what part of the payment for them is unnecessary
or consists of surplus until we have determined the point of view
that we are considering. That is, we must demarcate an area
within the economy and consider what has to be paid to a factor
to make it available within the demarcated area. What this comes
to will depend on the area we mark off in this way. A factor may
be fixed from the point of view of one area and variable from that
of another. We shall also find that the distinction we have made
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between fixed and variable factors is not quite adequate for our
purpose since it is not exactly the distinction that we have to make
if we wish to find out what part of the payment for various factors
is surplus or unnecessary payment from various points of view. The
clarification of these matters is important as well as interesting for
without it we can never get a proper understanding of the rational
principles that should govern many kinds of intervention by the
government with economic processes. This will be particularly
important for the study of the nature and the effects of taxation.
We shall see that all taxation tends to fall on surplus in the sense
here relevant and that if this is not recognized a great deal of harm
can be done to the economy by attempts to impose taxes on any
other part of the income of the economy.

From the point of view of one firm there is no surplus.

If we demarcate a single firm as the part of the economy for the
purpose of seeing whether any of the payment to the factors of
production employed in it are of the nature of surplus or unneces-
sary, we shall find no such payments. So rarely will a businessman
pay more for a factor than he has to that we may consider such
payments as gifts outside of the normal course of business activity.
From the point of view of the firm all payments are necessary and
there is no surplus.

The wider the point of view the greater is the part of the payment that
appears as surplus.

If we take a group of similar firms such as is often called an
“industry,” we may find that as a group they are paying more to
some of the factors they employ than is really necessary for the
industry to pay. Some of the factors will be getting more than they
could earn if they had to seek employment outside the industry.
They would be willing to stay in the industry even at a lower price.
But they are able to get more than their minimum demand because
the various firms in the industry compete with each other. What
is paid to the factor is necessary from the point of view of the firm
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because if the firm did not pay it the factor could go to another
firm within the industry. It is this competition among the firms
within an industry that enables a fixed factor (which would if
necessary work for practically nothing) to appropriate the whole
of the surplus that comes from an increase in demand. The compe-
tition of the entrepreneurs or the managers of the collectivist
agencies raises the price of the fixed factors until they absorb all
the excess value of the total product over the price of the other
factors. As long as the fixed factors have not absorbed the whole
of this surplus, there will be profits available. The firms will try
to expand and the managers will try to increase their individual
outputs and so the price of the fixed factors will continue to rise.

If the industry were to be consolidated into a monopoly, it
would be able to get the fixed factors for practically nothing and
keep the surplus for itself. The industry then becomes a firm (even
if its monopolistic practices are disguised as the policy imposed
by a trade association or the like) and so there is no surplus.

A redistribution of surplus does not affect the optimum use of resources.

It should be remembered that the payment of surplus by the
firms or by the collectivist agencies did not interfere with the
optimum use of resources. On the contrary, it was the natural
result of the application of the Rule or of the conditions of perfect
competition that led to the optimum use of resources. The estab-
lishment of a monopoly, if it merely led to the refusal to pay the
surplus to the fixed factors but did not interfere with any other
phase of production, would not interfere with the optimum use of
resources. There would merely be a difference in the distribution
of income. (That is, under free enterprise—in the collectivist
agencies where it might merely mean that the same surplus was
paid into the government treasury, in the one case from the pay-
ments to factors that belonged to the government and in the other
from the profit-making managers instead.) The price of every
product would still equal the marginal cost (which is always to be
measured in terms of the variable factors for only these can be
varied at the margin), the price of each factor would still equal its
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vmp (as applied to the variable factors—we have seen that the
marginal product of a fixed factor raises special problems), and so
there would still be the optimum use of resources.

However, it is most unlikely that any monopoly would limit
itself to such socially harmless redistributions of surplus from the
fixed factors to the owners of the monopoly. It would be almost
certain to undertake other activities, in seeking to maximize its
profits, which would bring about the departure from the optimum
use of resources that accompanies a departure from perfect com-
petition.

The definition of the industry is very arbitrary, as appears from
our first reference to it as a collection of firms. It can be defined
widely, to include many firms, or narrowly, to include very few
firms. The wider the definition of the industry, which means the
greater the area of the economy demarcated for our purpose, the
greater the part of the payment to factors that takes on the nature
of surplus. This is because the opportunities to the factors to find
employment outside the demarcated area are smaller, so the excess
of what the factor is being paid over the minimum necessary to
induce it to stay in the demarcated area is greater.

Since the width of the definition of the industry is arbitrary,
there is nothing against defining it as widely as we please. The
very widest definition is to embrace everything in the industry by
making it coincident with the whole economy. Everything that is
paid to any factor over and above what is necessary to make it
available to society is then of the nature of surplus. From the
point of view of society this excess is an unnecessary payment.
The services of the factor would still be available to society
without it.

The rent of land is a limiting case.

The item that stands out most clearly in this category is the
payment for the use of land. However little is paid to its owners,
the land would still be there for society to use, so that all the rent
is surplus from the point of view of society. A corollary to this is
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that a tax on the rent of land, even up to 100 per cent, would not
interfere with the use of resources. It would merely take income
away from the owners of the land.

It is important to remember that for this purpose land only
includes the original properties of the soil and not any qualities
that depend on human efforts and activities and which would cease
to be available if these efforts were to come to an end. If these are
taxed the efforts might become unprofitable and then there would
be an interference with the optimum use of resources. It is only
on land proper, in the technical economic meaning of factors whose
supply is fixed from the point of view of society as a whole, that
one can say that the whole payment for their use is “unnecessary”
for the purpose of providing the service. The payments are made,
nevertheless, because they are necessary from the point of view
of the individual firms or managers who make the payments. If
the owner of the firm or manager of the state enterprise did not

make the payment he would not be able to obtain the use of
the land. '

From the point of view of society some surplus is to be found in nearly
all payments.

From the point of view of society, then, all payments to factors
whose supply is fixed are unnecessary. This means not only land,
but all manufactured goods and instruments of production which
have already been produced and are there to be used whether or
not any payment is made to their owners, as well as the services
of all individuals who would continue to give these services even
if the pay for them were reduced. There are many such services
and even important cases where the supply would actually be
increased if there were a reduction in their pay. We are all familiar
with the farmer who produces more food because the price is low
so that he has to produce more in order to be able to get enough
to pay the mortgage on the farm; and the worker who has to work

longer hours in order to get enough to eat if the pay per hour
is less.
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Increasing cost to an industry results in rent if it is due to the move-
ment of relatively less productive factors from other industries, but not
if it is due to a higher price of the diminished alternative product.

The next thing we must notice is that we cannot draw a hard
and fast line between fixed factors and variable factors for this
purpose even when we have determined the area of demarcation
from whose point of view we are considering whether the payment
for the use of a factor is necessary. This is because some of the
payment may be necessary while some of it is unnecessary or of
the nature of surplus. At a certain price a certain amount of a
factor will be available while at a greater price a different amount
will be available. Usually a higher price will call forth a larger
quantity of the factor. We cannot say how much of the payment
for the factor is necessary without breaking the supply up into
its different units and asking what is the minimum each unit would
have to get to make it available for the area of demarcation. Some
units will be getting no surplus at all. Indeed, it is to get these
into the area of demarcation that it is necessary to raise the price
of all the other units. There will be other units which would be
available even at very much reduced pay, and perhaps some at
even no pay at all. It is the necessity of having to pay higher and
higher prices for all the units of supply in order to increase the
quantity to the amount desired within the area of demarcation
that is one of the chief reasons for the rising marginal cost to an
industry of producing more of a product.

An increase in the demand for a product will lead to a greater
demand for the factors used in its manufacture and to such an
increase in their prices as is necessary to draw the additional
factors into the field (or to choke off the extra demand by raising
the cost and the price of the product). If more of all sorts of factors
are available on similar terms, there will be little change in their
relative price and not much change in the proportions in which
they are combined in production. But if some factors are difficult
to expand the greater part of the burden of increased output will
fall on the other factors which have to cooperate with the relatively
fixed factors. The mc of the product is then likely to rise signifi-
cantly as additional units of the available factors are obtained. The
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rising cost will be due to two different influences. First, the higher
price paid for the factors as more of them have to be induced to
enter the industry. This will raise the price of all the units of the
factors including those which were in the industry before at the
lower price. The increase in the payment for these units will be
an increase in their rent or surplus from the point of view of the
industry. Second, the added factors will be used in a greater pro-
portion to the factors whose supply cannot be augmented. The
marginal product of the added factors will fall and the mc of the
product will rise even if there is no increase in the price of the
factors whose quantity increased. This element in the rise in mc¢
will be of the kind illustrated in Figure 4 which shows mc rising
when more of the other, variable, factors are added to one or
more fixed factors to permit production to be increased.

The excess of mc over ac is absorbed in rent.

The price of the product then rises with the rising me. (It is
perhaps more correct to say that the me rises with the increased
output to meet the greater demand at the higher price.) The me
(which is equal to the price of the product) is then greater than
ac. The excess of mc (or price) over ac means that there is an ele-
ment of surplus which the relatively fixed factor is able to appro-
priate for itself as a result of the competition of the entrepreneurs
for the surplus. The excess of mc over ac, which is a result of this
kind of increasing cost, is absorbed by a fixed factor as rent. We
have seen that in these circumstances conditions of pure competition
can be maintained, so that it can be said that the absorption of this
surplus by the fixed factor plays a socially useful function. It takes
away the profits that otherwise might lead to too great an entry
into the industry, which would reduce the price below mc and so
result in a faulty allocation of resources.

An excess of ac over mc, as when an indivisible factor is in excess,
would call for a negative reat. This is what makes perfect competition
impossible in such cases.

With decreasing cost, mc falls below ac so that instead of a
surplus which the owner of any of the fixed factors would be
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delighted to appropriate, even without the assurance that he was
thereby performing a social service, we now have a deficit. Nobody
is willing to absorb this deficit or negative rent or surplus and so
the possibility of having an ideal use of resources breaks down
unless the state is prepared to absorb this negative surplus by
subsidizing the industry. In the absence of such activity by the
state the decreasing cost will lead to monopoly and its deviations
from the optimum use of resources. A positive rent or surplus is
implied in conditions of perfect competition.

The same analysis is applicable to temporal points of view.

The extent of the surplus depends not only on the spatial eco-
nomic area which is chosen as the area of demarcation but also
on the femporal area of demarcation. That is, it depends on whether
we are considering the short period or the long period. If we take |
a short-period point of view we can consider all manufactured goods
as fixed in supply because we do not then have to consider what
will happen when the existing supply wears out. That problem
belongs to the long period. The whole of the payment for them is
therefore surplus, or unnecessary from the point of view of society.

The short period corresponds more to a wide than to a narrow point
of view and would better be called the “shortsighted” point of view.

This might appear a little strange since a short- as contrasted
with a long-period point of view suggests a narrower point of
view so that one might expect it to be more like that correspond-
ing to a narrow definition of an industry and result in a smaller
part of the payment for the factor appearing as surplus. However,
the opposite is the case.

The true temporal analogy of the narrow point of view would
consist of segregating for particular attention some limited
period of time and considering as surplus the excess of what a
factor is paid when used within this period over what would have
to be paid to keep it from being used outside the period. Corre-
sponding to a widening of the point of view would be an extension
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in time of the segregated period. This would reduce the alternative
employments available to the factor outside the period and increase
the part of its income that appears a surplus. Corresponding to the
point of view of the whole economy would be the view that em-
braced the whole of the (relevant) future within the period of
particular attention so that, just as in the one instance there
remains no use for the factor outside the area considered, so in the
other there remains no use for it outside the period considered.

The short-period point of view, however, does not pick out a
short period for particular attention—a procedure which would
indeed enable us to consider the alternatives of using factors
inside and outside the short period. It supposes, instead, that a
short period exhausts the whole of the future that has to be con-
sidered so that there is nothing outside it. It might perhaps better
be called the shortsighted point of view, which so narrows the
horizon that no possible uses of a factor outside the short period
can be seen. It is thus really a “wide” point of view which, by
completely neglecting any alternative opportunities of earnings
by the factors, maximizes the part of their earnings that appears
as surplus.

The long-period point of view is longer sighted, with a horizon
that permits one to consider the possibility of factors being used
outside the short period. In allowing these possibilities to appear
it is less exhaustive, and so ‘“narrower,” and diminishes the part
of earnings that appears as surplus.

It is, of course, possible to combine a wide horizon with a very
long-period point of view. This, like the short-period point of
view, would also eliminate alternative uses of factors in other
periods, but instead of by shortsightedness it would be by con-
sidering a longsighted plan for the whole of the future period
that is seen. This, however, is not what is usually called a long-
period point of view.!

! The last few paragraphs are taken almost verbatim from my article “From

Vulgar Political Economy to Vulgar Marxism," Journal of Political Economy, August
1939, p. 563, footnote.



CHAPTER 19. SURPLUS AND TAXATION

So far we have considered only surplus received by the seller
of a factor of production. This was the excess of the money pay-
ment received over and above what was necessary to get the
factor of production into its actual use. This was relative to the
point of view taken, which could be wide or narrow. If we took
a narrow point of view, interpreting the actual use as use within
the firm that used it, there would not normally be any surplus
since the firm would not pay more than was necessary. If we took
a wider point of view, interpreting the actual use as use within
the industry, then there would appear as surplus the excess of
what the factor was paid over and above what the owner would
be willing to take rather than go outside the industry. The latter
might be appreciably less than the actual payment which the
competition among the different firms within the industry enabled
the factor to get. If we defined the industry more widely, the
alternative opportunities for outside employment of the factor
would be further reduced and a still greater part of its actual pay-
ment would be surplus. The area of demarcation which we are now
calling the use of the factor might be extended in many different
ways. The “industry”” might be extended by including the pro-
duction of similar products or competing products or products
that used similar materials or techniques. It might be extended
on a purely geographic basis, so as to embrace all economic activ-
ity within a city or county or state or region or continent. Every
time the area of demarcation was widened in any way the alterna-
tive opportunities of the factor would tend to be still further
restricted, the minimum needed to get it to work inside rather
than outside the area would be smaller, and the surplus, or the
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excess of the actual payment over this necessary minimum, would
be greater.

The area can be extended in time as well as in space. It might
be necessary to give the owner of a factor a certain amount to
make it available for present use in an industry because if it is not
used it will be available next month. The payment for its use now
must therefore be great enough to make it worth while not to
wait for next month. Its use next month is an alternative occupa-
tion outside the area of demarcation. If the area of demarcation
is extended to include the use of the factor next month (e. g., if
the area of demarcation is so extended as to include all uses of the
factor in this industry during the next 10 years), this alternative
is no longer available and the surplus will appear to make up a
greater part of the payment to the owner of the factor.

Surplus also applied to the purchaser, and in this case it depends on
the demarcation of the area from which he buys.

All of this analysis is applicable to the purchaser of anything, in
perfectly symmetrical fashion. When a man buys something he
may be getting a surplus in the sense of having to pay less than he
would be willing to pay for the good. Again the amount of this
surplus depends on the area of demarcation, though this time the
area of demarcation will stand for the area from which he buys
instead of that to which he sells. If the area is seen from a narrow
point of view, including only one firm, there will normally be no
surplus. He can buy the same thing from another seller at the
same price and so there is no surplus in his being able to buy it
from the firm where he actually gets it. As the area of demarcation
is extended to include other possible sources of supply, the possi-
bilities of buying the same thing at the same price, or even at
higher prices, become less and less, and surplus emerges and
becomes greater and greater. Further extension of the area to
include the possibility of buying substitutes for the good will make
it more and more important for the good to be bought and the
surplus will continue to grow. The area can be extended in time
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too, just as can that of the seller, each extension tending to make
the amount of surplus appear greater.

All taxation falls on surplus.

AUl tazation falls on surplus in the sense here developed. This is
because it is only if the whole of the tax can be taken out of the
surplus that the transaction on which the tax is imposed will
continue to be carried on. If the tax is greater than the surplus
there would be a net loss on the transaction and it will be aban-
doned.

We have seen that the amount of surplus involved in any trans-
action will depend on the area of demarcation. The appropriate
area of demarcation to take is that on which the tax is imposed.
If a tax is imposed on sales by or purchases from a single firm,
where there is no surplus, because the same things can be bought
from and sold to other firms that are not subject to the tax, the
only effect of the tax will be to put the firm out of business. No
tax will be collected. The sellers to and purchasers from the firm
will buy elsewhere at no inconvenience to themselves.

If there is some inconvenience in buying from other firms or
in selling to them at the same price, there might be some loss by
the individuals affected, but that would be only because the firm
had not been taking full advantage of its possibilities. It could
have appropriated practically the whole of the difference to itself
by charging prices high enough and paying prices low enough to
offset almost the whole of the advantages of dealing with it.

The firm itself would lose as a result of the tax since for it the
tax is on a wide basis, the area of demarcation covering all opera-
tions which would leave it subject to the tax. If the surplus en-
joyed by the firm by virtue of its buying and selling within rather
than outside the area of demarcation is greater than the amount
of the tax, the firm will absorb (that is, pay) the whole of the tax
and continue operating just as before (unless the amount of the
tax depends on the way the firm carries on business or on the
amount of business done, when it would make some adjustments
in trying to minimize the sacrifice).
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If a tax is imposed only where the surplus is at least as great
as the tax, it does not interfere with the operation of the economy.
Every transaction that was worth while before is still worth while,
although the benefit is not so great. The only effect is to make the
taxpayer poorer by the amount of the tax, and as this presumably
is what the tax is intended to bring about, everything is perfectly
satisfactory from the point of view of society in general (although
the taxpayer might well consider that his selection to bear this
burden was unjust). '

A tax greater thaa the surplus from the transaction on which it is based
will prevent the transaction and destroy the surplus, bringing about a
social loss.

However, it is practically impossible for any tax on a transac-
tion to fall only where there is a surplus greater than the amount
of the tax. There will be some people called upon to pay the tax
who do not make as much surplus as this. These people will rather
forego the surplus they are getting. Whenever this happens there
1s a net social loss. The surplus thus foregone is lost to the people
affected and is not offset by any gain to the government because
there is no tax collected. The tax is collected from those who make
a surplus equal to or greater than the amount of the tax, and any
surplus which is not enough to support the tax is destroyed. It is
this destruction that constitutes the harm in taxes where they are
not directed carefully so as to fall only on surplus.

The tax may be shared between the buyer and the seller. Where
the sum of their surpluses comes to more than the tax, the trans-
action will continue and the surplus will not be destroyed. The
tax may even be shared among many people. The buyer of the
taxed article may be able to shift some of the tax to those who
buy the product he makes out of it (if his competitors are also
induced to raise their price), and the seller may be able to shift
some of the tax onto the people from whom he buys the factors
out of which he makes the taxed article (if his competitors are
also induced to lower their price for these factors). But the trans-
action and the production of the surpluses will continue only if
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the sum of the surpluses comes to more than the tax. Wherever
the sum of the surpluses from taxed activity is less than the amount

of tax, the activity is stopped and the tax is destructive of the
surplus.

The land taxers were fundamentally right in stressing the “surplus”
nature of land rent.

The moral of this is that only such taxes should be imposed
which fall directly on surplus so that they do not result in this net
loss to society. (That is, unless it is the real purpose of the tax to
eliminate the activity itself.) This is the idea of the land taxers
who point out that a tax on land falls entirely on surplus and so
does the least harm to the economy, and that no other taxes should
be imposed at least until the whole of the rent of land has been
taxed away and this has been found not to be enough. A tax on
pure rent of land (in the economic sense of the original and inde-
structible powers of the soil) will always fall entirely upon surplus
and will never interfere with the use of resources or bring about
the destruction of surplus that any tax on transactions of any kind
will entail.

Fortunately we have developed another form of taxation, which
is even better than the tax on land in minimizing the amount of
surplus it destroys. It is true that a tax on pure land would never
destroy any surplus since it would fall entirely where there was
enough surplus to pay the tax. (Surplus is destroyed only when a
tax is imposed where there is not enough surplus to pay the tax.)
But it is difficult to disentangle pure land from the manufactured
qualities provided by human activity and depending on more hu-
man activity to keep it going. Any actual law would to some
extent (though not very greatly) destroy some of the surplus
available from activities directed to products, such as increased
fertility of the soil, which come to be classified as land by the tax
collector.

Furthermore, a heavy tax on the rent of land would amount to
a tax on the owners of a particular kind of property, and there
does not appear to be any particular reason for desiring to make
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these particular property owners poorer or to reduce their claims
on the social output more than the claims of others who happen
at the moment to be holding their property in forms other than
land. These may have just sold their land and this does not seem
to be a very good reason for permitting them to keep all their
wealth while penalizing those who happen to have exchanged
other wealth or savings for land.

But in assuming that the government needs the revenue they are re:

duced to the weak negative argument that the land tax would do a mini-
mum of harm,

Underlying the argument of the land taxers is the thesis, by no
means peculiar to them, that the government needs to raise a cer-
tain amount of money by taxes. Granted this, the argument is
very strong for making use of a method of raising the money
which destroys as little as possible of surplus, and a tax on land
satisfies this requirement very well. Against the sentimental
argument that it might fall very hard upon some widows and
orphans who happen to have invested their savings in land, they
can reply with another sentimental argument that the land was
not made by anybody so that nobody had any right to it in the
first place. The present owners have unfortunately acquired some
stolen property. And anyway, the imposition of the law would be
gradual so that the blow would not be so terrifying and if the
worst came to the worst there might be arranged some sort of
social security provisions to deal with cases of real hardship.

The real criticisms of the argument are two. First, there is
never any need for the government of a well-established sovereign
state to raise an amount of money by taxes just because it needs
the money, if it does not wish to bring about the actual effects
of the tax on the coconomy. If there is merely a need for money
it is easier to borrow it and much easier to print it. A government
has to tax because it wishes to reduce the wealth or the expendi-
ture of the taxpayers, possibly in order to check the total rate of
spending by the public so as to prevent inflation. A rational taxing
policy is directed at the effects from the taxpayers’ having to pay
the money and not at the government’s gain in getting it. Conse~
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quently the argument for concentrating taxation where it will do
least harm in the destruction of surplus becomes very weak. The
harm can be avoided entirely by not having any taxes at all. Taxes
may be necessary because in their absence (and the expansion of
government spending on all sorts of necessary services) there
would be too much spending and the danger of inflation. In that
case taxes must be directed to reduce spending where it is most
desirable for spending to be reduced, and this cannot be sacrificed
entirely to the consideration of the avoidance of the destruction
of surplus by taxing only the surplus to be found in the income
from the ownership of land.

Land is not the most important source of surplus.

The other criticism is that land is by no means the only or even
the most important source of surplus. From the point of view of
society (and it is only from the point of view of society that the
rent of land is all surplus), all the income over and above what is
necessary to keep the population healthy enough to be able to
keep on working constitutes surplus. Perhaps three-quarters of the
income of a rich country like England or the United States consti-
tutes surplus, and the rent of land is only a small part of this. From
a short-period point of view all income from property is surplus
in the same way as the income from the ownership of land, since
the property is there and is available for society to use, however
little is paid for it. Nearly all income above subsistence is surplus
since almost every man would be willing to work for subsistence
if he had no other opportunity of keeping alive. This permits the
government to impose its taxes, whenever taxes are necessary,
on surplus, while at the same time directing the tax so as to reduce
income or wealth or spending only where it is socially desirable
to reduce these.

Where taxation is necessary the personal income tax seems the least
harmful.

The instrument for doing this is the personal income tax. All
other taxes could be eliminated except where they were needed
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for discouraging some particular form of activity such as drinking
or smoking or speculating in land in a way which resulted in the
withdrawal of useful land from social use.

The marginal income tax should not be greater than one hundred per
cent,

An income tax, since it does not depend on how an individual
spends his income, will not interfere with particular expenditures
and so will not destroy any of the surpluses available from these
transactions. Any activity that was profitable in the absence of
the income tax is still profitable even if some of the profit is taken
away by the tax collector. That activity which gave the greatest
income before the income tax is deducted will still give the greatest
income as long as the marginal income tax is less than 100 per
cent, so it will be profitable for every income taxpayer to do all
that it was profitable to do in the absence of the income tax.

Income tax does not fall entirely on surplus in connection with saving
(“the double taxation of saving), leisure, and risky investments.

There are two ways in which the income tax can interfere with
the use of resources and destroy some surplus. This is where the
income tax departs from its general principle of not being affected
by the way in which income is directed. The exceptions are in the
decisions between spending income in general or saving it and
between spending income on leisure (by working less and getting
less income) or on the goods that can be bought with mcney
income.

In the first case there is a deviation because most income tax
laws are so designed that interest on saved income is regarded
as income again and so is taxed again. This has been called “double
taxation of saving” and means that the return to the saver is less
than the current rate of interest. If the rate of interest is 10 per
cent and the rate of income tax is 20 per cent, an individual saving
$100 gives up $100’s worth of consumption. He gets $10 a year
interest on this, but has to pay $2 in taxes on the interest, so the
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net return on his saving is only 8 per cent. The effect is exactly
as if there were a 10 per cent tax on saving in the absence of any
income tax. Whenever the surplus on saving is less than this, the
saving will be prevented by this operation of the income tax and
this surplus will be destroyed.

The “double taxation of saving” may be partially justified as a measure
for equalizing wealth.

This is not a very serious weakness of the income tax. It can
be remedied by provisions to exempt savings from the income
tax, making it an expenditure tax. It may even be justified by the
consideration that the purpose of the income tax is not only to
reduce spending but to diminish the inequality of wealth, and this
objective could be evaded by high saving if saving were exempted.
A further justification is that in fact it is not certain that people
will save less if the net rate of interest is lower. This will depend
on whether the need to save more, when the rate of interest is
lower, in order to make a certain provision for the future, will
more than offset or less than offset the discouragement that a lower
interest rate is to those who save for the sake of the interest they
would get. It seems probable that the total rate of saving will not
be affected much by small differences in the rate of interest, so
there will be no great destruction of surplus.

These justifications are perhaps not quite adequate. As long as
the net rate of interest to the individual saver is not equal to the
rate of interest on the market, there is a deviation between msb
and msc, and the loss from this is what we have been speaking
about in terms of the destruction of surplus. If it is desired to take
measures for the equalization of income, it might be better to deal
with that through an inheritance and gift tax. But these are mat-
ters of secondary importance. It does not seem very likely that
there would be any very great destruction of surplus from this
“double taxation of saving.”

The second deviation from the optimum use of resources as a
result of income tax arises from the possibility of an individual’s
deciding to work less and enjoy leisure instead of income. He can
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then be said to be devoting his potential income to the purchase
of leisure. The disturbance arises from the circumstance that
before he can devote his income to the purchase of anything other
than leisure he has to pay the income tax, while if he decides to
sacrifice his potential income-earning efforts to the enjoyment of
leisure he does not earn any discernible money income and thus
avoids paying the income tax.

The result is that leisure is especially favored just as saving is
especially discriminated against by a simple income tax. The effect
of this is to induce less work to be done and more leisure to be
enjoyed than if the tax were to fall completely on surplus and not
affect the use of resources at all. This could be corrected by adding
to a man’s income, for taxation purposes, that part which he was
able to earn but did not because he preferred to work less than
some standard amount, just as in England the rent payable for a
house occupied by the owner is added to his income for income
tax purposes. There would still remain the deviation from the
optimum use of resources inasmuch as individuals would be free
to choose less arduous occupations at the cost of a decrease in their
income, and in so doing they would be avoiding the income tax
on the potential income that they were sacrificing for the sake of
the easier work. There would therefore be an excessive tendency
for these kinds of work to be sought after. However, these devia-
tions would not be of very great magnitude.

The immunity of leisure from income tax does not mean that there
will be more leisure and less work.

Just as we could not be sure that the *‘double taxation of
saving” would decrease the amount saved, so we cannot be sure
that the immunity of leisure from the income tax will increase the
amount of leisure enjoyed and so reduce the amount of work done.
The greater relative attractiveness of leisure because it escapes
taxation might be more than offset by the need to earn more
money to take the place of the income taken away by the tax col-
lector. One can only say that there would be a tendency for the
amount of leisure to be greater than if the income tax were so
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amended that the part of income sacrificed for the sake of en-
joying leisure were taxed in exactly the same degree as the income
devoted to any other purpose.

Closely related to this exception is the case where a steeply
progressive income tax, which taxes income in higher brackets
much more than it taxes income in lower brackets, discourages
investment in risky enterprises. The investor will not be inclined
to risk his capital if the prize for which he is hoping and for the
sake of which he is taking the risk will be forfeited in large
measure if he should turn out to be lucky. It will be like buying
tickets in a lottery where the prize is taxed away so that it becomes
a case of “Heads I lose, tails you win.”

The effect of progressive income taxes in discouraging risky invest-
ment is easily exaggerated.

This objection to a progressive income tax is valid if applied
to an individual who is faced with incurring such a large loss or
getting such a large gain that in the one case he will perhaps pay
no income tax at all and in the other will pay at the millionaire
rate. This kind of risky undertaking is discouraged by a progres-
sive income tax. The objection does not hold, however, for small
risky investments which leave the investor in the same income tax
bracket. In that case the income tax has no effect whatever on his
willingness to invest. It is true that if the venture turns out suc-
cessful he will have to turn in a large part of the gain to the gov-
ernment, but on the other hand, if the venture turns out to be a
failure, his income is less by the amount of the loss and he will
save a corresponding amount in taxes. If he gets only 50 per cent
of the gain, he risks only 50 per cent of the loss. The government
gets half of his gain, but it also bears half his loss. In effect what
the tax does is to keep capitalists on a kind of commission basis.
They play the same game but for smaller stakes. They play exactly
the same game because it is still true that the greater their profit
the greater the amount left for them after paying the income tax.

This is true only if the taxpayer stays in the same income tax
range, so that increments and decrements of income are deflated
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by the income tax in exactly the same amount. If his losses are
deflated less than his gains, they will appear greater to him and he
will become too careful. If his gains are deflated less than his
losses he will become too careless. It is therefore necessary, first
that he should be able to deduct losses from profits before making
his tax return, and second that in the range of income affected the
marginal rate of tax should be constant.

The second consideration seems to be contrary to the idea of a
progressive income tax. However, it is only in very high income
levels that this consideration is at all significant. It is only the
decisions of very rich men to make new investments or not to
make new investments that are significant for the level of activity
and the efficiency of the economy. Even fairly well-to-do middle
class people are not affected very much by the differences in tax
rates applicable for the different income levels in which they are
likely to find themselves. For these very rich men the marginal
rate of tax can very well be constant. However high it is, even if
it is 90 per cent, what was profitable in the absence of any income
tax will still be profitable even though they now get only 10 per
cent of the profit and risk only 10 per cent of the losses. And even
though the marginal rate of tax is constant, the average rate is still
progressive. The greater an income the greater is the part of it
that is subject to the top marginal rate.

This arrangement works satisfactorily only as long as these
investors remain in the income range where the same marginal
income tax rate applies. This means that they cannot risk losing
substantial parts of their fortunes on these terms. However, it is
Just for the purpose of providing risky enterprises with large sums
of money that single individuals were not able or willing to ven-
ture that the joint stock corporation was invented and developed.
This can permit each of many men to risk a small part of his wealth
in many such enterprises. On each of these small investments the
high rate of income tax has no harmful effects, and so it is possible
for great and risky enterprises to be undertaken even if there
should be a 90 per cent tax on income above a certain level.

It will still be true that the income tax at these high levels will
result in a strong divergence between the money reward from
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work, which is subject to the high income tax, and the return in
enjoyment from leisure, which escapes the tax. But this is not of
importance because the high incomes are rarely the result of work.
For the most part they are the income from property, and the work
involved in deciding how to invest is done by paid experts. In
those few cases where individual effort is of importance the work
is usually of a kind that is sufficiently interesting to bring about
the socially desirable amount of work whatever the payment for it.



CHAPTER 20. PRODUCTION AND TIME

Technical marginal transformability refers to transformability over
time as well as to any other form of transformation.

We have seen above that the optimum use of resources is
achieved only if the marginal substitutability between products in
consumption is equal to the technical marginal substitutability or
transformability between them in production. So far we have
applied this principle to different goods available at the same time,
but it is just as applicable between the same technical goods avail-
able at djfferent times. Such technically indistinguishable goods
are economically quite distinct just because they are available at
different times.

The Rule calls for the equalization of present and future values of
goods, making allowance for the cost of transformation over time by
storage or otherwise.

In our discussion of speculation we saw how it is possible to
transform goods available at one point of time into goods available
at another time by storing them until some future time. This trans-
forms, say, wheat-today into wheat-tomorrow. If there is no
wastage in storage and if no other factors are used up in the proc-
ess, 1 bushel of wheat-today is technically substitutable for 1
bushel of wheat-tomorrow, and the optimum use of resources
requires that these two goods have the same price. This is brought
about in a collectivist economy by the Rule which directs wheat-
today to be applied to the production of wheat-tomorrow until
2f (the price of a bushel of wheat-today) is equal to vmp (the value
of a bushel of wheat-tomorrow). When this is done the consumer,
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in adjusting the expenditure of his income between the two goods,
will acquire such quantities of them as make their marginal utilities
to him proportional to their prices; and with the prices equal their
marginal utilities will be equal too. The msc of a bushel of wheat-
today is a bushel of wheat-tomorrow and the msc of a bushel of
wheat-tomorrow is a bushel of wheat-today so that msb = msc
