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PRODUCTIVITY

A CRITIQUE OF CURRENT USAGE

INTRODUCTION

"Productivity" is a concept that has been referred to for hundreds
of years. Since the time of Adam Smith, economists have struggled
to achieve clear thinking on the productivity of land, of labor, of cap-
ital and of enterprise.

Many students in the field interest themselves particularly in the
productivity of labor. Moreover, they elect to study the average pro-
duct or average productivity of that one factor of production. In recent
decades, great and costly attempts have been made to calculate pro- /
ductivity according to a formula somewhat related to the average con-
cept.

I have said that the currently used formula is related to the ave-
rage. The calculation of averages follows clear rules. To secure an
arithmetic mean -- in studying labor productivity -- the total product
of labor should be divided by a figure for the quantity of labor, either v
by the number of workers or by the number of man hours. Clearly,
therefore, if one wishes to calculate the average product of labor, he
must first determine or estimate the total product of labor.

But the current procedure falls short of splitting the total product
of the firm into four parts, and attributing one of those parts to the
efforts of labor and the others to land, to capital, and to enterprise.
Instead, the entire output is divided by the labor figure. It is some-
times explained that these figures are available, and that the estim-
ates and calculations above suggested would be impossibly costly.

The quotient so obtained, total output divided by a figure for the
quantity of labor, does not yield an average; indeed I cannot determine
what meaning the quotient has. Is this another instance of the twenti-
eth century passion to quantify everything, even the imponderables?

Permit me to offer an analogy for this reasoning about productivity.
Suppose that three automobiles are to be rated as to their efficiency,
as measured in miles per gallon of gasoline. To make the problem a
little more difficult, suppose that the fuel to be used is not straight
gasoline, but a mixture of ether, gasoline, and wood alcohol. To in-
crease the complexity still further, suppose that each automobile is
to be supplied with a different mixture of these fuels. Yet miles per
gallon of gasoline is to be the measure of efficiency.



2 Productivity

Let the Hudson automobile in this efficiency study correspond
to the coal mines in a productivity study. Let the Hudson motor car
be given a fuel mixture consisting largely of wood alcohol. With
such fuel, it is easy to see that the consumption of gasoline will be
very low, that is to say, the miles per gallon of gasoline will be
very high. Let the Ford automobile represent the wheat farms
(which have quite a different use of land, labor and capital from
coal mines); let it operate on a fuel mixture consisting largely of
ether. It, too, will have a high gasoline efficiency. But give the
Cadillac automobile (representing the electric generating stations)
a mixture that is largely gasoline. Then, as compared with the
first two cars, its gasoline mileage will be low.

This would clearly be a misdirected investigation of motor car ef-
ficiency. For, unless gasoline is almost the sole element in the fuel,
the "experiment" will reveal nothing at all.

To return from the analogy to the measurement of what is called the
productivity of labor, would it not be a better use of language to refer to
"the efficiency of the United States Steel Corporation in using labor"?
Surely it is hetter to refer to the efficiency of the Ford automobile in the
use of gasoline, rather than to the productivity ot gasoline in the Ford
automobile.

The analogy may be continued with an examination of the changing
gasoline efficiency of one car,- over a period of time. If the particular
automobile was given, in 1940, a fuel mixture consisting largely of
gasoline, then in that year its record undoubtedly showed an ordinary
or low number of miles per gallon of gasoline. If then iu 1947, after
some mechanical changes, and a new driver, the three fuels were
mixed in equal proportions, the gasoline mileage was surely improved.
Now, in 1954, the fuel mixture is made to consist almost wholly of
wood alcohol; we may expect nearly infinite gasoline efficiency.

This fantastic reasoning really constitutes a fair analogy to the
current handling of the concept called labor productivity. .

Actually, labor, capital, enterprise and land -- all four -- cmt:ibute'/
directly to the product, as do the three substances mixed to compose the
automobile fuel. The four factors of production are combined in very
different proportions in different industries. In each industry, more- " Y
over, the quantity and quality of the capital equipment --machinery, '
engines, motors, earth-moving equipment, calculators, etc. --is
steadily rising. As a result, labor keeps finding it necessary to shift
from the mechanized industries to service occupations.

\ Indeed, the increasing use of capital equipment and its steady im-
\ provement in quality, constitutes the distinguishing feature of Capit-
alism, the essence of the Industrial Revolution.

Permit me to point out how far from the customary use of language
the productivity students have strayed. Within a few weeks of one an-
other, in 1952, the daily press carried two contradictory news items.
One dispatch told of the efforts of a railroad labor union to compel the

- roads to add a second and completely unnecessary fireman to the crew
of each diesel locomotive. A few days later there appeared a report
from the Bureau of Labor Statistics of the United States Department of
Labor, to the effect that the productivity of railroad labor had increesed
in 1951, over 1950. The factual basis for the calculations of the BLS
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was merely that the railroads had increased the quantity and improved
the quality of their capital equipment: the powerful and efficient diesel
locomotives, improved couplings, wheel bearings, signalling devices,
etc. For the BLS to characterize improvements of this sort as increased
labor productivity is a questionable practice. Should this be carried on
at public expense?

In January, 1951, I had the privilege of attending the National Product-
ivity Conference in Washington D.C. It had been called by the Department
of Labor and the Bureau of the Budget. In the winter and spring of 1954,
Southem Illinois University kindly granted me a sabbatical leave of ab-
sence to study the handling of figures on productivity. This study pre-
sents my findings.

PART I: PRODUCTIVITY, THE CURRENT USAGE CRITICIZED

THE CONCEPT OF PRODUCTIVITY.

Beginning at least two centuries ago, economists concerned them-
selves with production and productivity. We groped and fumbled a good
deal at first. But to-day, after successive clarifications, most economists
agree that any activity or contribution of one of the factors of production
which increases the value of the materials worked upon, is productive, and
that a helpful long-run explanation of the level of wages -- and also of rent
and interest - - is the principle of marginal productivity, that the pay of
each of these factors tends to equal the product of the marginal unit.

A NEW HETERODOXY.

But every scientific principle is subjected to repeated testing. In the
social fields, when a heterodox group rejects what it terms the dicta of the
orthodox, the defection requires that the exposition of the principle be con-
vincingly repeated. In the calculation of what is called productivity, a num-
ber of contemporary students have formed such a diverging or heterodox group.
They pay little attention to marginal productivity, but turn instead to a ratio
of output to the quantity of labor, which bears some resemblance to an ave-
rage, yet is not a true average, as will be shown below. Several govern-

ment departments, in the United States and abroad, participate. Intema-
tional bodies, including the International Labour Organisation and the Organ-
isation for European Economic Cooperation, make statistical studies of this
"productivity". Private economic research organizations of the highest type
study this productivity in various industries, and across the decades. The
figure has been applied in wage negotiations -- most dramatically in the 1948
and 1950 contracts between the General Motors Corporation and the United
Automobile Workers.
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In partial extenuation of the procedure, let me grant that a closely sim-
ilar figure, based not on the number of workers but on the total population,
and properly labeled -- not using the word "productivity" -- can be helpful
in the study of national income and the standard of living. In the 1930s,
when the National Research Project operated under the Works Progress Ad-
ministration, it was charged to investigate the displacement of men by
machines in various industries. The formula had legitimate uses in that
study.

HISTORY OF THE CONCEPTS OF PRODUCTION
AND PRODUCTIVITY.

Before turning to the current practices in calculating productivity,
let me devote a few paragraphs to the history of the concepts involved:

(a) In the two decades after 1750, the physiocrats asserted that only
land - - agriculture -- is productive; they called urban industry sterile.
Henry George, who came a century later, belongs in the same general
school of overemphasis on the land.

(b) In 1776, in the first sentence of The Wealth of Nations, as a di-
rect challenge to his friends across the Channel, Adam Smith wrote:

"The annual labour of every nation is the fund which originally sup-
plies it with all the necessaries and conveniencies of lig which it
annually consumes . . ."

David Ricardo and Karl Marx adhered to the labor theory of value. Many
modern economists, including those whom I here criticize, fall into the
error of overemphasis upon the contribution of labor.

(c) To complete the round, there is another economic school -- that of
technocracy or social credit -- which emphasizes capital. In 1933, at the
bottom of the depression, Major C.H. Douglas in England, and the tech-
nocrats in the United States, called to the attention of the distressed pub-
lic that capital equipment has become increasingly effective in production.
Hand labor early gave place to simple machines and engines; these are now
yielding place to machines and engines of increasing size, power, effic-
iency, complexity, and automatic character. The advocates of "social
credit" assert that labor is needed less and less; indeed it has already
become redundant. Wages will fall to the pre-capitalist starvation level,
and many workers must die, unless their shrinking wage is supplemented
by a "social dividend".

The thesis of these technocrats has moved governments and reformers.
Probably the most extreme case of government response is that of the
Province of Alberta, Canada, which applied social credit principles on an
extensive scale. The productivity students, and many others of us, give
ear seriously to social credit.

And what today of the three lines of emphasis? The stress on the pro-
ductivity of the land has become socially and politically unimportant. In
the United States, the local taxing authorities take away in taxes a large
share of the income from real property. And in the socialist and commun-
ist countries, the land has been socialized.
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All men are sympathetically inclined toward labor. We desire that the
poor may be rescued from poverty and hardship, and that they may share
in the growing product of capitalist industry. Many of us are inclined to
attribute to human labor credit for producing a large share of the product
of farm and industry. But, when alerted by the fear that men will be dis-
placed by machines, we find that we appreciate the great productivity of
capital.

MARGINAL PRODUCTIVITY: AND THE SHORT RUN
VS. THE LONG RUN.

In general, economists find the principle of marginal productivity the
most helpful exposition of the force that, in the long run, determines wa-
ges, interest and rent. But the productivity students have turned their fa-
ces away from marginal productivity. This presents a recurring difficulty,
the clash between short-run and long-run considerations. An impatient
observer is likely to see chiefly the short run; it may seem to him that the
much advertised economic principles or tendencies do not operate with
precision -- that marginal productivity does not have compelling power
over wages, interest and rent. In the opinion of this writer, many econ-
omists, even, ignore the long-run effects.

To be sure, the long run brings disagreeable developments; else why
should economics be dubbed "the dismal science"?

Maintain full employment, regardless how high the bricklayers,

plasterers and airplane pilots push their wage demands; and

bring on continuing inflation, to the early ruin of worthy but

non-aggressive groups in the society, and to the eventual de-

struction of the economy.

Maintain the exchange value of the British pound sterling; and

create for England a "dollar shortage".

Make labor conditions in this country better and better; and

find it necessary to erect a high fence along our southem

border to keep out Mexican laborers, the "wet-backs', who

would slip across.

Keep everyone well-fed and marrying young; and deepen the

overpopulation crisis of the world.

Produce greatly, increase the gross national product; and

quickly deplete the natural resources.

DISTRIBUTIVE JUSTICE SEEMS TO RESIDE IN THE
AVERAGE CONCEPT.

Productivity students in one stage of their reasoning approach the cal-
culation of the average product of labor. And distributive justice would
seem to smile on that effort. Workers should receive the value of what
the total labor force produces; the average worker should receive his frac-
tion of what the total labor force produces. But this is normative econo-
mics. It is touched with wishful thinking. It does not attempt to ex-
plain the market, nor does it accord with the way the market actually
functions.

In Part II of this paper, I shall attempt to show how difficult it would
be to calculate a true average.



IMPOSSIBLE TO CALCULATE PRECISE SHARES OF
THE TOTAL PRODUCT.

. It is impossible to determine the total product of any one of the four
factors. If a firm tumms out a million dollars of net product per year (the
net figure obtained by subtracting from total product the cost of materials,
fuel, etc., as will be discussed below), who can be found who is wise
enough to calculate that $420, 000 was produced by labor, $250, 000 by
capital, $270, 000 by land, and $60, 000 by enterprise? Until that attri-
bution has been accomplished, and total figures established for the con-
tributions to product by the four factors of production, it is idle to speak
of calculating the average product ot labor.

THE PRODUCTIVITY STUDENTS ABANDON ALL IDEA
OF AN AVERAGE.

There now enters an important departure from statistical reasoning.
It would be unfair to blame its invention on the contemporary group of
economists whom I am criticizing, for it is much older than they. Many
kindly philosophers, social thinkers, and conservative economists, have
expressed this thought. The productivity students, in effect, attribute
to labor the entire output of the farm, the factory, or the electric generat-
ing station. For the rauo they set up implies that attribution. Rather
than take a figure like $420, 000 for the numerator of the labor productivity
ratio, they take the full million! They divide this million by a figure for
the quantity of labor -- either the numper of workers, or the number of
man hours of work - - and they call the quotient "the productivity of labor"
To be sure, some of them prefer not to apply the full term. One of the
nost careful of the productivity students, Frederick C. Mills, avoids
using either the word "average™ or the word "labor"; he calls the quotient
merely "productivity". But, like his colleagues in the field, he secures
the figure on productivity by dividing total net output by a figure for the
quantity of labor.

I contend that the fraction, total output divided by the labor input, does
not yield a true average, since the numerator is much too large to be associ-
ated with the small denominator. In the Bibliography will be found Ray-
mond Pearl's treatment of rates and ratios, which applies at this point.

To remind the reader that the calculation is not statistically sound, I
shall refer to this quotient as the "over-average" product of labor.

NORMATIVE ECONOMICS VS. THEORETICAL
OR OBJECTIVE ECONOMICS

Many productivity students are not so much interested in theory as in
the welfare of the workers. Surely we cannot oppose that interest! It is
only in the theoretical side of their ptesentation tnat [ find cause to take
exception - - the attributing of productivity and the use of a ratio which to
me is meaningless.



A NEW CONFUSION! THE FACTORS OTHER THAN
LABOR ARE PRODUCTIVE.

To introduce this section permit me to quote four examples of what I
have come to call "the standard disclaimer':

From a report by a group of Europeans under the sponsorship of the
O.E.E.C. (the Organization for European Economic Cooperation), Measure-
ment of Productivity: Methods Used by the Bureau of Labor Statistics in the
U. S. A., Paris, 1952. The selection is from pages 16 and 17:

"In spite of the widely held impression to the contrary, such meas-
urements cannot be used to determine the efficiency of the workman
himself --that is to say, his degree of skill or the application with
which he works. On the contrary, much of the significance of such
measurements consists in relating production to that factor of pro-
duction which is less likely to change but which is probably most
sensitive to any alteration in any other factor. Experience shows

that most ir‘x)?)rovements in productivity are due not to greater effort
on the part of the workman, but to better use of this effort, and to
other factors of production. Human effort is always limited in itself,
but the influence of the organisation of work, the quality of materials,
the type of product manufactured, the capital invested, management
efficiency, etc., is a deciding factor in the level of productivity. -
alysis of results is entirely directed towards determining the relative
importance of these factors."

From the United States Steel Corporation pamphlet, U. S. Steel’s Policies
on Costs, Prices, Plants, Productivity; testimony by officials of the U.S.
Steel Corporation before the Joint Committee on the Economic Report,
Washington D.C., Jan. 24, 1950. The selection is from page 56, where
the officers of the Steel Corporation are quoting from U.S. Department of
Labor, Bureau of Labor Statistics, Major S of Productivity Informati
1941, page 1:
"In the words of the United States Department of Labor, Bureau of
Labor Statistics, 'Changes in the ratio between output and labor input
reflect the joint effect of a large number of separate though interrel -
ated influences, such as technical improvements, the rate of opera-
tions (this means the proportion of plant capacity), the relative con-
tributions to production of plants at different levels of efficiency, the
flow of materials and ‘components, the skill and effort of the work
force, the efficiency of management, the state of labor relations, and
many other factors." "

A translation from J. Gouin, "Les Problémes Sociaux Posés par la Politique
de Productivité", Revue Frangaise du Travail, vol. 5, no. 11-12, 1950,
pages 516-525:
"The word 'productivity' is served with many sauces." /
"We must not confuse the technical task of increasing the productiv- /
ity with systems devised _I[I)lrimanly to get more out of the workers,
like the a:zlor system. There is no intention to make the speed or
rhythm of the workers excessive. To say that each should produce
more wealth does not mean that each should work harder."

From O.E.E.C. (the Organization for European Economic Cooperation),
inology of Productivi Paris, 1950, pp. 15; the selection taken from

page 4:
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"It should be noted that productivity of labor is a measurement of
Peneral efficiency in the use of labor, and not of the effort of labor.

t is influenced hy the combined effect of a large number of separate
though interrelated factors, such as the amount and tiuality of equig-
ment employed, technical improvements, managerial efficiency, the
flow of materials and components, the relative contributions of units
(plants) at different levels of efficiency, as well as the skill and ef-
fort of the workers."

Similar "disclaimers" may be found in publications of the National
Bureau of Economic Research, the National Industrial Conference Board,
the Brookings Institution, and others.

These workers recognize that what they have called the productivity
quotient is affected by causes other than the contribution of labor to the
product - - indeed that almost none of the effect comes from labor. Why
then do they continue to divide the total net output of a firm by a labor
figure, and to call the quotient "productivity"?

WAGE THEORIES

For further background to my discussion, permit me to list some of
the cheories or‘explanations of the level of wages, which, during two ¢
centuries, have commanded the interest oI economists:

the iron law - - starvation wages;

supply and demand -- that labor is a commodity;

the wages fund;

marginal productivity;

that the wicked employers have a monopoly of access to the tools of

production;

that the wicked labor unions have a monopoly of the supply of workers
And there is another, the so-called "bargaining theory". Properly speak-
ing, this is not a theory -- not an explanation of the wage level -- buc a
negation of all attempts to explain the level of wages. Those who hold
to this "theory" consider that the wage level is set simply by bargaining.
The proximate step governs! Acting under the broad license to set wages
at any desired level, the negotiator is free to work for a wage rate that
satisfies him -- whether he is acting in a drive to achieve justice for the
workingman, or for a more selfish reason.

Many observers have commented on the cynicism with which one or
the other party approaches the bargaining table. See for example W.H.
Schmidt and Charles Robinson, " A Year of Labor Turmoil and Wage
Boosts", Railway Age, vol. 22, pages 8-11, Jan. 4, 1947; and Charles
Lindblom, Unions and Capitalism, Yale University Press, 1949. These
writers emphasize the cynicism of the union representatives; but others
speak of that on the side of management.

The productivity (which term, I remind the reader, I regard as a mis-
nomer) of the American railroads increased greatly under the tremendous
demands of World War II. Not only was the demand for their services
very high, but competing means of transportation - - trucks, especially
--were sharply limited in consumption of gasoline. Men and freight had
to take to the rails. Freight cars and passenger cars were loaded beyond
capacity. Train rolled after train at close frequency. We may estimate
that the railroads operated at 125% of their rated capacity, rather than the
usual 50%. Under the formula which I am criticizing, the productivity
of labor on the railroads accounted for all this improvement. Let some-
one else speak of the wearing out of roadbed and rollingstock.



Part I: General Criticism 9

Under this great stress and accomplishment, the railroad brother-
hoods demanded and secured their share of the "increased productivity" .

With the close of the war, the slackening of government demands,
the reappearance of trucks and passenger cars on the highways, the
railroads felt a decline in freight and passenger traffic, to something
like 60% of capacity. By the formula, "labor productivity" on the rail-
roads declined drastically. The unions turned to other arguments than
productivity in demanding wage increases.

THE RATE OF INCREASE IN PRODUCTIVITY.

Most productivity students refrain from demanding that the worker
be given "the full value of his product”, as that product would seem
to be ascertained under the application of their productivity formula.
They are fully aware of the contributions of the other factors of pro-
duction.

Instead, they take a stand which seems mystical to this critic.
They consider that the figure on the amount of labor, which they use in
the denominator of the ratio, is "representative" of the aggregate bun-
dle of factors of production. Consequently, they consider that the ratio
of total output to labor moves in a time pattern similar to that being de-
scribed by the conjectured ratio of total output to the sum of all the
factors of production.

This belief or preconception seems based on a static concept of in-
dustry, that capital equipment is not steadily and rapidly being increased
and improved, and is not displacing labor in production. Under no other
premise could the ratio of output to labor continue to be representative of
the ratio of output to all four factors of production. (At this point, the
productivity students are in conflict with the technocrats, as will be dis-
cussed below.)

But, in the modem scene, in ninety per-cent of the cases in which
"increased productivity of labor" is reported, the cause of the "increase"
will be found in either capital or enterprise -- the diesel engine replaces
the steam locomotive, or the Ford Motor Company management arranges
a new layout of the plant.

Possibly I am wrong in attributing to the productivity students this
idea of time correlation or similarity of pattern between the ratio of out-
put to labor and the ratio of output to a more complete but vague figure
on all the factors of production. Possibly the situation is merely that
they hold to an "ability to pay" principle for the determination of the
wage rate -- that if an increase is shown by the ratio of output to labor,
that means better income for the employer, and it is sufficient warrant
to ask an increase of wages at the same proportionate rate. If this is
their stand, they are not to be classed as disinterested students of pro-
ductivity, but as partisan, as special pleaders for labor at the bargain-
ing table.

I have not presented many details here on wage negotiations. The
reader may profitably tumn to the Bibliography for a few references,
for example to Charles E. Wilson on the wage contract between General
Motors and the United Automobile Workers.

In Part II, I shall offer several formulas, by which one or another kind
of "productivity' may be calculated. Two of those formulas yield figures
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resembling the "global” productivity that would be obtained if all four fac-
tors of production were fully represented. But, as is there pointed out,
the value of such global figures is dubious; they may approach unitv.

FEATHERBEDDING AND MAKEWORK.

The reader is probably well aware of the featherbed efforts of the rail-
road employees, to compel the roads to put an extra fireman on each diesel
locomotive - - of Caesar Petrillo's exaction that stand-by musicians must be
employed when recorded music is broadcast -- of the typographers' demand,
appealed to and confirmed by the Supreme Court, for pay for setting "bogus
type", when advertising copy comes to the paper already set in type -- of
bricklayers restricting their output to 400 bricks a day. Yet we keep hear-
ing of increases in the productivity of laborl

At the National Conference on Productivity, held in Washington in 1951,
I still naively thought of productivity in the dictionary sense, as it is used
in economics. I was not then familiar with the power and following of the
new formula. I ventured to ask the attitude of labor unions toward produc-
tivity. The chairman of the session, a union officer, assured me that the
unions favor the increase of productivity! I was silenced by this startling
assertion, that seemed to fly in the face of so many facts. It was some
time before I came to appreciate that he was speaking the simple truth,
though of course his comment referred to the new formula.

This attitude of some unions -- principally of unions organized on an
industrial basis - - must be recognized as genuine progress. Early indus-
trial history is full of instances of resistance on the part of workers to the
introduction of machines. But, of course, the unions do not want the men
to work harder.

THE PRODUCTIVITY STUDENTS DO NOT GO THE
WHOLE WAY WITH THE SOCIAL CREDIT GROUP.

There is an important difference in the tenets of the technocrats and the
productivity students. As one studies historical reports on productivity, as
by Solomon Fabricant, he leamns that, in the past, wages have tended to in-
crease in much the same proportion as productivity has increased. (Clark
Kerr raises questions: the two variables fail to move together in the busi-
ness cycles.) The productivity students project this correlation into the
future, and contend, not only that wages will rise with increasing product-
ivity, but also that wages should rise with productivity. (We need to re-
member that an increase in "productivity” is usually merely an increase
or improvement in mechanisation.)

But the technocrats conclude that wages already tend to fall, because
of the accelerated displacement of men by machines. Wages will soon
become shockingly depressed. Something radical must be done to help
labor in its income crisis.

Both groups belong in the category of normative economists; both want
the workers to receive more income than they would receive under the harsh
workings of a free market. The technocrats, standing close to straight so -
cialism, call on the government to distribute a social dividend. The pro-
ductivity students urge that, as "productivity" increases, the workers should
receive from the employer an unchanging fraction of the total net product, a



Part I: General Criticism 1

constant proport: an of the increasing pie. If the national figure on producti-
vity increases by about 2%, per year, on the average, then, say these pro-
ductivity students, the real income of the workers should increase by 2%
per year.

BUT WHAT VWILL HAPPEN TO THE EMPLOYER AND
TO THE WORKER?

The following quotation from Ludwig von Mises deals first with the pro-
vision in many wage contracts that the wage rate shall vary with the cost of
living; this is commonly called the escalator clause. Then he turns to the
claim for wage increases based on increases in so-called "productivity! .

The selection is from page 605 of Human Action, New Haven, Yale University
Press, 1949:

"The labol unions pretend that nominal wage rates at least must al-
ways be raised in accordance with the changes occurring in the mon-
etary unit's purchasing power, in such a way as to secure to the wage
eamner the unabated enjoyment of the previous standard of living.
They raise these claims also with regard to wartime conditions and
the measures adopted for the financing of the war expenditure. In
their opinion, even in wartime, neither inflation nor the withholding
of income taxes must affect the worker's take-home real wage rates.
This doctrine tacitly implies the thesis of the Communist Manigesao
that 'working men have no country', and have nothing to lose but
their chains”; consequently they are neutral in the wars waged by the
bourgeois exploiters, and do not care whether their nation conquers
or is conquered.

"It is not the task of economics to scrutinize these statements. It
only has to establish the fact that it does not matter what kind of
gl-lxstiﬁcation is advanced in favor of the enforcement of wage rates
igher than those the unhampered market would have determined
If, as a result of such claims, real wage rates are really raised a-
bove the height consonant with the marginal productivity of the var-
ious types of labor concemned, the unavoidable consequence must
appear, without any regard to the underlying philosophy.

"The same is valid with regard to the confused doctrine that wage
eamers are entitled to claim for themselves all the benefits derived
from what union officers call 'the productivity of labor'. On the un-
hampered labor market, wage rates always tend toward the point at
which they coincide with the marginal productivity of labor. The
concept of 'the productivity of labor in general' is no less empty
than all the other universal concepts of this kind, e.g., the con-
cept of the value of iron or gold in general. To speak of the product-
ivity of labor in a sense other than that of the marginal productivity
is meaningless. What these union officers have in mind is an ethic-
al justification of their policies. However, the economic consequen-
;:es of the policies are not affected by the pretexts advanced in their
avor.

"Wage rates are ultimately determined by the value which the wage
eamer's fellow citizens attach to his services and achievements.
Labor is afpmised like a commodity, not because the entrepreneurs
and capitalists are hardhearted and callous, but because they are un-
conditionally subject to the supremacy of the gitiless consumers.
The consumers are not prepared to satisfy anybody's pretensions,
presumptions and self-conceit. They want to be served in the
cheapest way."
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Let us recall to our dissident colleagues that in the long run the
principle of marginal prodnctivity will enforce the wage rate (and the
interest rate, and rent). In each serious depression, firms pa
wages higher than would be set by the free forces of the market, will
go bankrupt. Extensive unemployment will result. This will occur
whether the cause of the high wage was a productivity clause, a cost
of living clause, or some other formula.

In the short run, to be sure, so long as the employer has financial
reserves, he can continue to pay the high wage. But, as his reserves
disappear, he must cut wages or close his business. And he will sure-
1y cut the work force.

But, the partisans of labor may say, there is also the government to
fall back on. Yes, in the short run, the government will provide unem-
ployment relief and other aids. But the govemment, too, can go bankrupt.
Already, the United States governments, national and local, owe a third
of a trillion dollars.

When the reserves of the private employers and of the governmem --
which can but temporarily postpone and obstruct the working of a free
market - - have been nearly exhausted, no applicant for work will be able
to secure a job until he can convince the prospective employer that the
value he will add to the product will be at least as great as his wage.

So the worker, and his friend the welfare economist, would do well to
begin, earlier than that fateful year of starvation, to act with the mar-
ginal productivity theory of wages in mind.

INTERNATIONAL AND INTERREGIONAL
COMPARISONS OF PRODUCTIVITY.

Allyn A. Young (he was my first class-room teacher in economics,
Washington University 1912-1913) was beginning to examine the subject of
productivity when he was cut off from further service by death. He intro-
duced G.T. Jones and Colin Clark to that study. The selection below is
from an address he delivered in Scotland. His remarks on cause and ef-
fect and his statement that productivity and scarcity are synonyms, merit
attention:

Young, "Increasing Retumns and Economic Progress", Economic Jour
nal, vol. 38, no. 152, December 1928, page 53l

"Now I grant that at any given time, routine and inertia play a very
ﬁreat part in the organisation and conduct of industrial operatipns.

eal leadership is no more common in industrial than in other pur-
suits. New catchwords or slogans like mass production and ration-
alisation may operate as stimuli; tney may arouse men from rouune
and lead them to scrutinize the or, sation and processes of indus-
try, and to try to discover ways in which they can be bettered. .
There 18 a danger, nowever, that we shall be led to expect too much
from these 'rational’' industrial reforms. Pressed beyond a certain
point, they become the reverse of rational.

"I have naturally been interested in British opinions respecting the
reasons for the relatively hiz:nproductivity (per labourer, or per hour
of labour) of representative erican industries. The etror of those
who suggest that the explanation is to be found in the relatively hidgh
wages Which prevail in America is not that they confuse cause an
effect, but that they hold that what are really only two aspects of a
single situation, are, the one cause, and the other effect. Those who
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hold that American industry is managed better, and that its leaders
study its problems more intelligently and plan more courageously and
more wisely, can cite no facts in support of their opinion save the
difference in the results achieved. . . Sometimes the fact that the
average American labourer works with the help of a larger supply of
power-driven labour-saving machinery than the labourers of other
countries is cited as evidence of the superior intelligence of the
average American employer. But this will not do, for, as every econ-
omist knows, the greater the degree in which labour is productive or
scarce -- the words have the same meaning - - the greater is the rel-
ative economy of using it."

Population is sparse in America (relative to land and capital) and dense
in India. Other elements in the situation permitting - - such as good govemn-
ment, enforcement of contract, and freedom -- it follows that in America
great effort is made to conserve labor. Labor-saving machinery is in-
stalled in quantity. Human labor is employed sparingly, and only for
very productive tasks.

In India, where labor is so disastrously plentiful and cheap, it would
oe both uneconomic and anti-social to install so much machinery per worker
as in America. Factories should be arranged to give employment to labor
on a more extensive scale than in America. This means that many rela-
tively unimportant tasks must be performed by labor, rather than by mach-
inery. Necessarily, the wages must be low. The marginal productivity
of labor is low in India and so is the "over-average" productivity, as it is
calculated by the standard formula.

An Indian worker transported to America would probably show a per-
sonal productivity nearly as high as that of the American, simply be- /
cause, under the prevailing scarcity of workers, he would be assigned
to perform important and valuable work.

Following the citation from Dr. Young, let me mention a related com-
ment by Dr. C. Oswald George, of the British Census Bureau.

At the meeting of the Royal Statistical Society, held in June 1948, Hans
Wolfgang Singer and C.E.V. Leser presented a joint paper on "Industrial
Productivity in England and Scotland." This was published in the Journal
of the Royal Statistical Society, Series A, general, vol. 111, Part 4, 1948,
pp. 309-330. It was republished in the University of Glasgow Reprint
Series, no. 4, Department of Social and Economic Research, 1950.

Messrs. Singer and Leser had pointed out that the net output per per-
son employed, in all industries covered, was 225 pounds sterling for
England and Wales, as compared with 213 pounds for Scotland. Unem-
ployment had been worse in Scotland. The speakers were uncertain
whether the small difference in productivity between the two areas was
significant.

In the ensuing discussion, Dr. George (page 321) said:

"Net product per head is obtained by deducting from dgross output the
cost of materials and fuel used, and the amount paid for work given
out; and then dividing by the average number zt-'tpersons employed
(including administrative, technical, etc., staff, but excluding out-
workers). At first sight, that seems fairly clear and free from diffi-
culties; but net output is the fund from which have to be met depre-
ciation, wages, salaries, rents, advertisement and selling expenses,
etc. The net output per employee, which may be affected further by
variations in labour composition, overtime, etc., must therefore be
regarded with much reserve as a measure of the relative efficiency
of industries. . ."
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Builders or employers in London "have to pay higher wages than
elsewhere; and, as only people working in London can build
houses in London, the fact that wages are higher there will
necissa(xirily be reflected ir increased gross output and net output
per hea

"One wonders how much . . . such factors cause the difference
between the net output per head of London firms, compared with
firms in other areas.”

England and Wales, he points out, if London be excluded, give a
figure closely similar to that for Scotland.

B.S. Keirstead (Theory of Economic Change, Toronto, Mac-
millan of Canada, 1948, 386 pages) faced the same problem in
studying productivity in different regions of Canada.

NATIONAL INCOME ACCOUNTING.

In 1946, America adopted the Employment Act and set up the
President's Council of Economic Advisers. Since that year, that
Council, and also the Bureau of the Budget, the Department of La-
bor, the Department of Commerce, the Federal Reserve Board, and
other agencies public and private, have concemed themselves with
national income accounting. John W. Kendrick of the Department of
Commerce, has done interesting work in this connection; he is now
carrying forward his studies with the National Bureau of Economic
Research.

A national figure on income, if divided by a figure that represents
in some way the total population -- such as the total number of heads
of families -- yields a quotient helpful in studying the standard of
living. But if the national income is divided by a labor figure, and
the quotient is called "productivity”, the procedure is questionable.

A MEASURE OF EFFICIENCY AT THE PLANT LEVEL.

When the "productivity ratio" is inverted, it becomes labor cost
per unit of output. This inverting is increasingly practiced, possibly
because resistance to the straight productivity calculation develops.
The inverted ratio, labor cost per unit of output, may be used at
plant level: (a) for planning, as in laying out a new factory; and
(b) in comparison with an "ideal"” value, also of labor cost per unit
of output, to measure efficiency. Some of the English reports men-
tioned in the bibliography, tell of such measuring of actual perform-
ance against a "target"” figure.

An excellent feature of the inverted ratio is that companion ratios
are invited, such as: number of trucks

total net product ’
money spent on trucks and _cubic feet of factory space
total net product total net product
But the term "productivity" should not be applied.




PART II. IF A TRUE AVERAGE PRODUCT

OF LABOR SHOULD BE WANTED.

SUGGESTED IMPROVEMENT OF THE PRODUCTIVITY
RATIO.

Part I of this criticism contains a protest against the distorted ' ave-
rage"” employed in the calculation of the so-called productivity. If, for
any reason, the average product should be sought, then it should be a
true average. In Part II, a search will be made for a true average; in that
search, it will be necessary to reveal the besetting difficulties.

The two commonly used productivity ratios are:

net output net output
@ ny r of workers and  (b) number of man hours  °

These two purport to measure the productivity of the supply of labor, and
the productivity of the amount of labor service used. Though they do not
correspond to the two aspects of the dictionary definition - - to latent product-
ivity, the mere power to contribute to the product, and to active productivity,
the delivered power -- they may suggest those two aspects.

NUMERATOR AND DENOMINATOR.

The net figure which occupies the numerator, the total net output, is
obtained from gross output by subtracting the following items: materials,
supplies and c i fuel, purchased electric energy, and contracted
work. This list is taken from the United States Census of Manufactures,
and resembles the similar list used in the British census.

But, in calculating the net product, in the numerator, we may not
subtract rent, interest, wages, nor profit. The purpose of a productivity
study is to determine the productivity of the factors of production: they
must be placed 1n the denominator. Nor, in the numerator, may we sub-
tract taxes.

Materials -- and the supplies, fuel, containers and purchased electnc
energy -- are submitted to the process of production, which adds value.
The enterpriser engages the services of the other three factors of proauc-
tion, and the four of them -- enterprise, land, labor and capital -- perform
the production. These four, only, may occupy the denominator of the
productivity ratio. It is important to exclude materials from the denom-
inator, despite the impulse of some students of productivity to imitate
the input-output students, and to include in the denominator all inputs
possible.
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If the full net product 1s to stand in the numerator, effort should be
made to get all four of the factors of production into the denominator, and
each of them fully represented. This particular quotient may be called
the global productivity of the enterprise. I seriously doubt that it will be
of much use. Is there not a tendency for the rewards (the costs) of the
factors of production to approach the full value added in manufacture?
Then, would not the value of the ratio approach unity? Or can the calcu-
culation be carried forward in terms other than money?

On the other hand, if a single factor of production is to be studied in
the denominator, then the total net product of the firm should be divided
into shares, as was suggested on page 6, and only that share placed in
the numerator which corresponds to the particular factor of production be-
ing studied. To be sure, this splitting of the numerator is forbiddingly
difficult. This will be discussed below.

WHAT DO WE MEAN BY LAND?
AND BY CAPITAL?

Each factor of production requires careful definition. The concept of
capital as a factor of production is bounded on one side by the materials,
etc., upon which the productive process works. The supply per year, the
flow of materials (etc.) taken into the plant, belongs in the numerator, as
a subtraction from gross product. But the stand-by supply of materjals,
the necessary working inventory, is a standing feature of the manufactur-
ing process, like the stand-by supplies of labor and land, and of financiai
credit at the bank. This stand-by supply of materials may be regarded
as a factor of production, and may be placed in the denominator, along
with machinery and buildings.

In another direction, the concept of capital is bounded by land, as
will be mentioned below, in connection with agriculture and the extrac-
tion of minerals. Luckily, both capital and land are factors of produc-
tion. At first glance, at least, both belong in the denominator; it may
not be a matter of great concem in the productivity study to distinguish
<harply between them.

As for the factor land, Ricardo long ago distinguished between the site
and the natural goods. The site is indestructible; at the end of a lease, no
matter how long, the tenant returns to the owner the site element in the land
unimpaired. The site is a true factor of production; it commands a true
rent; it belongs in the denominator of the productivity ratio. But the natural
goods belong with materials, so far as productivity is concerned: the top-_
soil, the water supply, the petroleum, coal, metal ore, and other minerals.
So-called quarry rental agreements, petroleum royalty contracts, etc., are
really sales of the natural goods, the payment to be made in installments
as the natural goods are extracted.

We may properly say that one parcel of land is richer in natural goods
than another. The coal seam may be twelve feet rather than six feet thick;
it may lie two hundred feet rather than four hundred feet below the surface;
the overlay may be of suitable material rather than unsuitable; the sulphur
content may be low rather than high; the availability of transport may be
good rather than poor. But let us not call one area more productive than the
other. For, in the productivity study, we are concemed with industrial pro-
cesses in which man participates. In other types of study, it is eminently
proper to speak of the productive activity of nature during the geological
epochs, when coal and mineral beds were laid down, river courses estab-
lished, topsoil formed, etc. But here let us give attention to the effective-
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ness of industrial processes. To be sure, there are many forms of product-
ive activity: two stages of productive effort are to be found in the extraction
of natural goods from the earth, and the later stages of industry, in which
the raw materials are fashioned into finished consumers' goods.

In some cases, man does not deplete the stores of natural goods, but
replenishes them, or builds them up. In agriculture we may witness an
actual building up of the fertility: the spreading of fertilizer, the better
management of the water, the improvement of fences and roads, etc. In-
deed, as the generations pass, farm land comes to resemble more and
more closely capital equipment, a man-made instrument of production.
Additions to the natural goods in the topsoil, and to facilities like the wa-
ter supply, should be entered in the first part of the numerator, as part of
the gross product for the year. Depletion, on the other hand, belongs in
the second part of the numerator, a subtraction from gross product.

I have divided the categories capital and land. The productivity students
themselves make such divisions in the field of labor. Sometimes the div-
ision is between direct labor which eventuates in a tangible good, and indi-
rect labor in the salesroom or office. Sometimes the division is between
present labor, and that which was performed at an earlier date on the mat-
erials and machines used in the present stage of the manufacturing pro-
cess, the so-called "embodied labor".

AN ALTERNATIVE TITLE FOR PRODUCTIVITY
WOULD BE NO IMPROVEMENT

It is advisable to reject, along with the use of the term "productivity",
such altemative forms as output per man, output per acre, and output per
man-hour. Professional economists must be careful of the use of terms
in their own field. And we must be on guard against over-eagemess to be
concise. Often it is better to use a term with a dozen words rather than
condense it to such brevity that its meaning is not apparent. We must
not, by improper use of terms, appear to attribute productivity in undue
amount to one element --to one factor of production.

Examples: The Bureau of Agricultural Economics of the United States
Department of Agriculture has recently divided the produce of a farm by the
number of workers, or by the number of man hours of work. Should it call
the quotient the output per man, or the output per man-hour? No! The long
and awkward terms, "the ratio of bushels of com to the number of workers"
-- or to the number of man hours of work -- would be preferable. Even un-
der that milder title, the ratio has little meaning. Again, for centuries, it
has been customary to divide the produce of a farm by the number of acres
and to call the quotient "twenty bushels of com to the acre”. It would be
better to call it "the ratio of bushels of com to acres of land"; and even
that quotient should be handled with care by an economist.

I suggest that any such ratio should be accompanied immediately by
similar quotients for the other factors of production.

WITH THE RATIO OF NET PRODUCTIUN TO LABOR,
COMPANION RATIOS SHOULD BE PRESENTED.

We have considered setting up correctly the fraction or ratio to calculate
average producuvity, ana the problem of exercising professional care 1n
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terminology. There is a further course of action that will help keep writer
and reader alert. If the writer is emphasizing one factor of production,

he should nevertheless, and in the same report, offer companion figures
--even though he has but estimates on which to base them -- for the con-
tributions of the other factors. The joint nature of production must be
kept before the mind.

PRODUCTIVITY OF THE STAND-BY SUPPLIES OF THE
FACTORS, AND OF THE AMOUNTS OF THE FACTOR
SERVICES USED UP.

Hiram S. Davis has suggested that several productivity ratios be calcu-
lated, some dealing with the stand-by supplies of the several factors, and
some with the amounts of the factor services used up. Six possible ratios
are listed below:

Ratios expressing the productivity*  Ratios expressing the productivity*
of stand-by supplies of the factors.  of factor services used up --active
This quotient resembles latent pro- productivity.

ductivity.
net output net output
number of men on the payroll number of man hours
net output net output
acres of land cultivated amount paid in rent
for this crop
net output net output
full capitalization money paid in interest
and dividends

and, if I knew how to co so, I should offer two more ratios, reporting the
productivity of the enterprisers.

Note that the six do not include ratios for the productivity of materials,
supplies and containers, fuel, purchased electric energy, nor contracted
work. Those items do not report the productive activity of this enterprise.
Some of them do not report productive activity at all. It would be easy to
set up a fraction or a pair of fractions for the purchased electricity: one
would indicate capacity, the ability of the community to supply electricity;
the other would indicate kilowatt-hours consumed. Such ratios for the con-
tribution of the purchased electricity might be meaningful in some other
type of efficiency study, but not here. The attention in a productivity stu-
dy should be confined to the productive contributions of the four factors of
production.

THE INPUT-OUTPUT STUDY MAY NOT BE TAKEN
AS A MODEL.

One icason that productivity students are tempted to place in the denom-
inator of the ratio. inputs that are not suited to the productivity study, is

* Permit me to remind the reader that the oversize numerator has led me to
call such ratios "over-average productivity"” .
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that Wassily Leontief has done so splendid a job with complete lists of in-
puts and outputs. Of course, he is not studying productivity. The object-
ives of the two types of study are quite different. When Leontief makes a
study of a geographical region, he tries to assemble all inputs and all out-
puts. In his study it is quite proper to include among the inputs materials
and forces originating in the region or imported to it, and among the outputs
finished goods consumed in the region or exported from it. By contrast. in
a productivity study, the atte ation must be confined to the productive con-
tributions of the four factors of production.

A WAY OUT SUGGESTED: BUILD UP THE DENOMINATOR.

To meet the difficulty that the numerator is too large to be associated
with a single factor of production, some productivity students would build
up the denominator by adding inputs other than labor. They run into diffi-
culties. How can they assemble complete figures on the contributions of
land, capital and enterprise? If less than the full list of the four factors of
production is included - - for example, if only labor and a few capital input
items are included - - the initial shortcoming of the ratio remains: the num-

3

erator is still too large to be iated with the denc .

And, as has been suggested, at best the meaning of the global product-
ivity ratio is uncertain. If the components are measured in money, the
value of the ratio tends to approach unity.

However, if proper safeguards are set up, any experiment in building up
the denominator should be watched with appreciation.

The set of six productivity ratios above presented, following the sugges-
tion of Mr. Davis, would be reduced to two by the "global productivity”" ad-
vocates:

(a) The first of the two ratios (b) The second ratig, reporting
reporting the productivity of the productivity of the factor
stand -by supplies of the factors; services used up.
it bles latent productivity.

net eutput net output
all stand-by factors: Tand, labor, factor services used up: man hours,
capital and enterprise interest, dividends and rent

In handling either of these fractions, there would be faced the problem
of reducing the several factors to a common measure. Money seems to be
the most suitable ¢ ) .

AN UNSUCCESSFUL ATTENPT TO SEPARATE THE
CONTRIBUTIONS OF LABOR AND OF LAND.

Some years ago, in Production Economics (Henry Holt, 1929), John D.
Black attempted to calculate the share of the product of a farm to attribute
to labor and the share to land. His method is not satisfactory (see hig ex-
planation, page 161), but at least he shows appreciation that production is
accomplished jointly by the factors.



A DIFFERENT EXPEDIENT TO IMPROVE THE PRO-
DUCTIVITY RATIOS: SPLIT THE NUMERATOR.

Another procedure may be considered, to bring numerator and denomin-
ator to comparable size: split the numerator into several parts, each of them
as nearly as possible representing the productive contribution of one factor.
To be sure, even approximate accuracy would be impossible of attainment;
the proposal is made solely for the theoretical value - - to indicate the true
relationships of the quantities involved.

As suggested in the numerical example on page 6, if the annual net
product of a firm is one million dollars, then calculate or estimate that
$420, 000 of the product may be attributed to labor, $250, 000 to capital,
$270. 000 to land, and $60, 000 to enterprise. Divide the $420, 000 by
one of the two figures for the quantity of labor, $250, 000 by a figure for
capital, and $270, 000 by a figure for land.

If one should carry such a study over the years, he would need to change
the proportions in which he attributed shares of the product to the different
factors. For, if the productivity of the firm is studied over a half-century,
the coal seam may grow thin or may dip deep into the earth. A new chem-
ical process may be invented, so that the same amount of capital (in value)
will tumn out a larger product. There may be a migration of consumers, or
of supplying firms. And remember the caution voiced by the technocrats,
that, as the productivity of capital increases, that of labor may decrease.

The proposed splitting of the numerator may appear crude - - even impos-
sible. But grant it a moment's thought. Even on the basis of an inaccurate
guess, it is much nearer correct than is the present practice of relating
total net product to the one factor of production.

Should we essay to split the numerator, we may set up six ratios. In-
deed hundreds of ratios may be set up, if the investigator wishes to study
separately the productive contributions of common labor, the salesmen,
the machinists, the storage yard, the trucks, the conveyor system, the
office machines, etc. But I shall list only six ratios, for the three great
and inclusive groups of factors.

Productivity of the stand-by Productivity of the factor
supplies of the factors services used up
$420, 000 $420, 000
number of men on the payroll number of man hours
$250, 000 $250, 000
full capitalization money paid in interest
and dividends
$270, 000 $270, 000
acres of land cultivated for this amount paid in rent -- or
crop -- or number of square feet chargeable to rent

occupied by this factory

and two similar ratios, if they can be devised, for enterprise.



IN VHAT UNIT SHOULD THE CONTRIBUTIONS
OF THE FACTORS BE MEASURED?

Mr. Davis discusses the common unit in which the contributions of the
factors of production may be measured. The two possible units seem to
be money and labor. I am glad to see that Mr. Davis favors money.

But some investigators speak of the "embodied labor" in the capital
equipment - - and unfortunately they also speak of the embodied labor in
the materials worked on. When one undertakes to measure or to explain
the productivity of capital items and of materials, in terms of embodied
labor, he finds himself descending into the Marxist half-world, where ec-
onomic principle is lost in dogma. To be sure, some conservative econ-
omists, for example F. W, Taussig, have adopted the embodied labor thesis
to explain the value of capital equipment. But the idea fits best into, and
has been adopted into Marxism.

Karl Marx had indicated his adherence to the labor theory of value. All
value and all product are due to labor, and must be attributed to labor. Yet
he was compelled to face the patent fact that capital equipment is product-
ive. He would not yield his dogma. So he "explained"” the productivity of
capital equipment by adopting another dogma, that in each machine and in
each unit of semi-finished product, there is "embodied labor", which was
incorporated dunng the earlier stages of production, when the machine or
the material was being produced.

CONCLUSION

The ratio of the net output of a firm to one of the two figures repre-
senting the quantity of labor, does not give the productivity of labor,
nor does it report properly on the productivity of the firm. The changes
over time, of the rato, do not reflect the pattem of changes that may
be taking place in the effectiveness of the enterprise as a whole.

Possibly some economist who considers valuable the productivity
studies that are currently being conducted by agencies of the American
Govemment, may explain their value to the public, so convincingly
as to persuade adverse critics. But, until such support is offered, in
clearer fashion than anything that has come forth so far, the worth of
the studies remains in the dark shadow of doubt.
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