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PREFACE

Among the facts on productivity presented here, some are new and
some are old. For the old facts, I am obligated to many. For the
new facts, and for confirmation of the old, my obligation is espe-
cially to the authors of several National Bureau studies, the main
results of which I have attempted to weave together. Particular
mention must be made of my debt to John W. Kendrick, upon whose
work I have been able to draw very freely, and to Thor Hultgren
for a similar favor.

Kendrick and Hultgren also made helpful comments on a first
draft of this paper, as did Moses Abramovitz, Jack Alterman, Gary
S. Becker, Leon Greenberg, Oswald W. Knauth, Geoffrey Moore,
and Theodore W. Schultz. I am deeply grateful also to Maude E.
Pech, who was in charge of the calculations. The charts were skill-
fully drawn by H. Irving Forman. Mary Phelps carefully edited the
manuscript and saw it through press.

The paper, as well as a good deal of the research upon which it
is based, was made possible by a grant from the Alfred P. Sloan
Foundation, Inc. However, the Sloan Foundation is not to be held
responsible for the conclusions.

SOLOMON FABRICANT
November 14, 1958
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BASIC FACTS ON

PRODUCTIVITY CHANGE



IMPORTANCE OF THE FACTS
Productivity has been much discussed in recent years, and too
frequently misunderstood.

Productivity deserves the attention that it has received, for it is
a measure of the efficiency with which resources are converted into
the commodities and services that men want. Higher productivity
is a means to better levels of economic well-being and greater
national strength. Higher productivity is a major source of the incre-
ment in income over which men bargain and sometimes quarrel.
And higher - or lower - productivity affects costs, prices, profits,
output, employment and investment, and thus plays a part in busi-
ness fluctuations, in inflation, and in the rise and decline of industries.

Indeed, in one way or another, productivity enters virtually every
broad economic problem, whatever current form or new name the
problem takes - industrialization, or research and development, or
automation, or tax reform, or cost-price squeeze, or improvement
factor, or wage inflation, or foreign dollar shortage.

Despite its importance and the wide attention paid it, produc-
tivity is a subject surrounded by considerable confusion. For this
there are a number of reasons. First, people employ the same term
but mean different things. As a consequence, various figures on
productivity change come into use, and these often differ in signifi-
cant degree. Further, the rate of productivity change is not a fixed
quantity. Our figures will show that it varies from one period to
another. What the past or current rate of productivity change is will
depend on the particular period for which the calculation is made.
If no reference is made to the period, and if the period varies con-
siderably from one context to another, confusion results. In addi-
tion, the statistical information available for calculating productivity
indexes is deficient in various respects. Better or worse - or merely
different -methods of meeting these deficiencies, enumerated below,
often yield results that differ appreciably. Failure to specify the
methods and the assumptions involved in the process of estimation,
or failure to understand them, adds to the confusion.
As I have said, the questions into which productivity enters are

important. They are also difficult. We all have far to go before any
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of us can claim to understand fully the process of productivity
change, its causes, or its consequences, or to see clearly the way to
deal with the issues involved. But surely the way to more effective
policy would be clearer if the basic facts of productivity change were
established and widely known.

Establishing important economic facts is an objective of the
National Bureau. Because the facts bearng on productivity are
important, the Bureau has for a long time devoted a portion of its
efforts to their determination and analysis. Its completed studies of
national income, capital formation, production trends, mechaniza-
tion, employment, and productivity have contributed essential pieces
of information.

Currently, the task of cultivating this significant area of economic
knowledge is being undertaken at the National Bureau in a number
of separate, though related, projects: a study of trends in wages and
productivity; a study of trends in national product, capital forma-
tion, and the relation between capital and product; and a study of
cycles in productivity, costs, and profits. Some of the results of these
current investigations have already been published; some are in
press; others are in various stages of preparation.' The studies are
rather technical in character, devoted as they are to the examination
of concepts, the sifting of evidence, the preparation of estimates,
and the analysis of complex results. All are, or will be, spread over

'The reports already published and those soon forthcoming are as follows:
John W. Kendrick, Productivity Trends: Capital and Labor, NBER, Occa-

sional Paper 53, 1956
John W. Kendrick, "Productivity Trends in the United States" (typescript,

1958)
Clarence D. Long, "Wages and Earnings in the United States: 1860-1890"

(mimeograph, 1958)
Albert Rees, "Real Wages in Manufacturing, 1890-1914" (typescript,

1958)
Simon Kuznets, "Capital in the American Economy: Its Formation and

Financing" (mimeograph, 1958)
Leo Grebler, David M. Blank, and Louis Winnick, Capital Formation in

Residential Real Estate: Trends and Prospects, Princeton University Press,
1956
Alvin S. Tostlebe, Capital in Agriculture: Its Formation and Financing

since 1870, Princeton University Press, 1957
Melville J. Ulmer, Capital in Transportation, Communications, and Public

Utilities: Its Formation and Financing, in press
Daniel Creamer, Sergei P. Dobrovolsky, and Israel Borenstein, "Capital in

Manufacturing and Mining: Its Formation and Financing" (mimeograph,
1958)
Thor Hultgren, "Changes in Labor Cost during Cycles in Production and

in Business" (typescript, 1958)
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the many pages needed to expose to public scrutiny the evidence on
which they are based - essential if they are to merit the confidence
needed for wide acceptance.

It is useful, in these circumstances, to put together some of the
main results of this substantial research effort, state the findings in
a minimum of technical language, and make the results available
promptly. This is the purpose of the present paper.
Even a summary of facts will have to cover a good deal of terri-

tory. Something needs to be said about each of the following mat-
ters: the long-term average rate of growth of national productivity;
the degree to which growth of productivity has experienced change
in pace; productivity increase in relation to the rise in the nation's
real output; the extent to which increase of productivity has been
the general experience of the various industries of the economy; and
the relation between productivity increase and the increase in real
wages. To each of these subjects, therefore, a brief section is devoted
which lists the main facts and provides such discussion of concepts,
data, alternative measurements and findings as is necessary to make
the results intelligible. We conclude with a word on recent changes
in productivity.

THE LONG-TERM RATE OF INCREASE IN
NATIONAL PRODUCTIVITY

Over the sixty-four years between 1889 and 1953 - the period
which has been examined most closely and for which presently
available statistics are most adequate - the rate of increase in
productivity has been as follows:2

Physical output per manhour in the private economy has grown
at an average rate that appears to be about 2.3 per cent per
annum.
Comparing output with a measure of labor input in which a
highly paid manhour of work counts for proportionately more
than a low-wage manhour yields a measure of productivity for
the private econoy that grew at a significantly smaller rate -
abouts per cent per annum.
A measure of productivity for the private economy that com-
pares output not only with labor input (so determined) but also

2Average annual rates for the slightly longer period 1889-1957 (utilizing
preliminary estimates for 1954-57) are not significantly different.
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with tangible capital, each weighted by the market value of its
services, grew still less rapidly -about 1.7 per cent per annum.

All these indexes of productivity in the private economy rose
somewhat more rapidly than the corresponding indexes for the
economy as a whole, including government, when the usual
measurements of government output and input are utilized. For
the total including government, productivity rose about 1.5
per cent per annum.

This list presents the main broad measures of long-term pro-
ductivity increase that John Kendrick has calculated for the
American economy. It is by no means complete. Kendrick goes
to some trouble to provide still other measures that differ in
definition of output or input, in the degree to which they cover
the economy, or in details of estimation. However, as Table 1
indicates, these alternative calculations yield results similar to
those just given and we may therefore concentrate on the above
measures. They differ enough among themselves to raise a serious
question about the meaning and measurement of productivity.

Productivity, I have mentioned, is a measure of the efficiency with
which the nation's resources are transformed into the consumption,
investment, and other goods that satisfy individual or collective
wants. Now we can become more (or less) efficient in the use of a
particular type of resource, say, plant and equipment, as well as of
resources taken as a whole. A given volume of product might be
obtained from a smaller amount of plant and equipment, used in
conjunction with an unchanged amount of labor, land, inventory,
and other resources. This would be a real gain. It would be proper
to consider it the result of an increase in efficiency (if fluctuations
due to weather and the like were not the cause); and we could
measure the increase in efficiency by calculating the ratio of an index
of physical output to an index of the volume of plant and equipment.
We could also refer to this ratio as a productivity index, as is fre-
quently done. It is necessary to note, however, that we would have
to be sure that all resources other than plant and equipment had
in fact remained constant (or equivalently, that we had been able
to eliminate the effect of changes in them by appropriate statistical
techniques), before we could interpret the index as reflecting change
in efficiency.
We would also have to recognize that the importance of the

change so calculated depended on the size of the particular input -
in this case, the services of plant and equipment - relative to other
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TABLE 1

Broad Measures of the Long-Term Rate of Increase in
Productivity in the United States

Average annual percentage rates of change, 1889-1953

Aggregate of
Industries
for which
Individual Entire
Productivity Private
Indexes Are Domestic
Available Economy

Gross physical output per unweighted
manhour

Net physical output per unweighted
manhour

Gross physical output per weighted
manhour

Net physical output per weighted
manhour

Gross physical output per unweighted
unit of tangible capital

Net physical output per unweighted
unit of tangible capital

Gross physical output per weighted
unit of tangible capital

Net physical output per weighted
unit of tangible capital

Gross physical output per weighted
unit of labor and tangible capital
combined

Net physical output per weighted
unit of labor and tangible capital
combined

2.3

1.9

1.0

1.0

1.7

2.3

2.3

2.0

2.0

1.2

1.2

1.0

1.1

Entire Economy, including
Government

"National "Peace- Dept. of
security" time" Commerce
version version version
of output of output of output

2.2

2.2

1.8

1.8

1.0

1.0

0.8

0.9

2.0

2.0

1.6

1.6

0.9

0.9

0.7

0.7

2.2

2.2

1.8

1.8

1.0

1.1

0.8

0.9

1.7 1.5 1.4 1.5

1.7 1.6 1.4 1.6

Source: John W. Kendrick, "Productivity Trends in the United States" (a forthcoming report
of the National Bureau of Economic Research), especially Chapter 3 and Appendix A. The
underlying indexes, reproduced in part in Tables A and B, below, are subject to some revision.
Use was made by Kendrick of estimates developed in other National Bureau studies by Kuznets,
Goldsmith, Blank, Tostlebe, Ulmer, Creamer, Borenstein, and Barger, among others, as well
as of data published by the Departments of Commerce and of Labor.

Gross output differs from net output by the amount of depreciation and other items of capital
consumption, in the case of the national indexes; and also by the amount of materials, fuel, and
supplies consumed, in the case of the industries covered in the first column of figures (except
agriculture). See Kendrick for a fuller explanation of those differences; and also for a detailed
explanation of the difference between the weighted and unweighted indexes.

Industries for which individual productivity indexes are available for 1889-1953 include
farming, mining, manufacturing, transportation, and communications and public utilities. The
detailed list is given in Table B.
The three sets of indexes for the entire economy differ mainly in the treatment of defense

outlays in the calculation of national product and of inputs. The "national security" and "peace-
time" versions of national product are based largely on concepts developed by Kuznets; the
Department of Commerce version is that currently published by its Office of Business Economics.
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inputs. If the services of plant and equipment constituted a small
fraction of total input, doubling the ratio of product to plant and
equipment would have much less significance than if these services
constituted a large fraction. In other words, an adequate index of
productivity for a single resource requires not only eliminating the
effect of changes in other resources, but also somehow taking into
account the relative importance of the resource.
When other resources are used in significant volume, and change

occurs in the volume of such resources used (which is almost always
the case), a measure of productivity based on a single resource might
tell us little or nothing of change in the efficiency with which this
resource was being utilized. It might not even point in the right
direction. For example, output per unit of plant and equipment
might have fallen because plant or equipment was being substituted
for labor or other resources. Yet the efficiency with which plant
and equipment was being used might have risen.
Nor would the index of output per unit of plant and equipment

(or any other single resource) provide reliable information on the
efficiency with which all resources were being used. Only if all other
resources were of small importance, or moved in the same direction
(indeed, in virtually identical proportion) as plant and equipment
would an index of productivity based on plant and equipment alone
provide a reasonably accurate answer to that question. Yet that is
the question with which we are primarily concerned.
As a general rule, therefore, it is better not to limit productivity

indexes that purport to measure change in efficiency to a compari-
son of output with a single resource. The broader the coverage of
resources, generally, the better is the productivity measure. The best
measure is one that compares output with the combined use of all
resources.

Information on all resources is not available, however. Until
rather recently, economists interested in measuring the rate of
increase in national productivity had to make shift with labor input
alone - first, in terms of number of workers, then in terms of man-
hours. This is still true for most individual industries, narrowly
defined, even on a historical basis, and for both individual industries
and the economy as a whole on a current basis.

For this reason, the most widely used index of productivity - the
one I cited first - is simply physical output per manhour. It is a
useful index, if its limitations are recognized. Because in the econ-
omy at large and, as we shall see, in most - not all - individual
industries, labor input is by far the most important type of input
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(measured by the fraction of income accruing to it), the index
based on manhours alone is not often in serious error. It is a fair
approximation to a more comprehensive index of efficiency. But as
such it is usually subject to an upward bias, as the figures cited
indicate.
The bias in output per manhour results not only from the omis-

sion of capital input. The usual index of output per manhour fails
also to take into account change in the composition or quality of
labor.8 That is, manhours worked by persons of different skills, levels
of education, and lengths of experience are treated as if equivalent,
thus ignoring important forms of human capital that aid in produc-
tion and contribute to wage and salary differentials. The index of
output per weighted manhour - the second index cited - catches
some of this intangible capital, for the labor in industries with high
rates of pay is given a heavier weight than that in low-pay industries.
However, the procedure of weighting is only a step in the right
direction. All the labor within an industry is still assumed to be
homogeneous. Perhaps more important, broad advances in educa-
tion and the like, which improve the quality of labor in industries
generally, are not taken into account. And differences in labor qual-
ity are imperfectly measured by pay differentials, since these are
influenced by such other factors as the non-economic advantages
and disadvantages of particular occupations, differences in the cost
of living, and uncompleted adjustments to changes in demand and
supply. The figures previously given - the difference between the
rate of increase in output per manhour and in output per unit of
labor (weighted manhours), which is 0.3 per cent per annum -
therefore indicate the direction but not the degree of bias arising
from the neglect of change in the quality of labor.

With respect to tangible capital, we are in a better position. In
recent years the available information on tangible capital has been
broadened, worked over, pieced out, and put into usable form, and
this has helped greatly to expand the coverage of inputs for produc-
tivity indexes. The data on tangible capital are still far from perfect.
In calculating them, difficulties of all sorts are involved - the treat-
3If the index relates output to manhours of work done only by "production
workers" - which is frequently the case for individual industries - there is
a further source of error. In that case, the index will usually rise more rapidly
than output per manhour of work done by all workers, for "nonproduction
workers" have, over the years, generally increased in relative importance.
Our indexes relate output to the work done by all workers, including pro-
prietors, supervisory employees, and clerical workers, as well as wage earners.
The only exception is the index in Table 4, which gives output per production
worker.
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ment of depreciation, the problem of allowing for changes in prices,
and the proper valuation of land, among others. These problems
have not been entirely solved, but we appear to be sufficiently close
to a solution to warrant use of the data. With them, output per unit
of tangible capital may be computed (Table 1 ).4 This is informative;
but, like output per unit of labor, it is an incomplete index of pro-
ductivity. It tells only part of the story.

Indexes of productivity based on the comparison of output with
the input of both labor and tangible capital are better measures of
efficiency than those based on labor input or capital input alone.

Indeed, the best currently available approximation to a measure
of efficiency is such an index. As we have seen (it is the third index
cited initially in the text), it indicates a rate of growth of produc-
tivity that is significantly below the rate for output in relation to
labor input alone. That it is lower will not be a surprise, since it is
well known that tangible capital has increased substantially more
than the labor force: tangible capital per weighted manhour has
risen at the average annual rate of 0.9 per cent. Because the services
of labor have become more and more expensive relative to those of
tangible capital, there has been a strong incentive for business firms
and other producers to substitute capital for labor. Yet - and this
may be surprising - capital increased less rapidly than did output.
On net balance, output per unit of tangible capital rose by about
1 per cent per annum. Technological advance and the other means
to improved efficiency have led to savings of capital as well as of
labor.

Surprising, also, may be the fact that the difference between pro-
ductivity measured in terms of labor and tangible capital combined
and productivity measured in terms of labor alone is no more than
the three-tenths of one per cent per annum that we have found. The
reason is the relatively high weight given labor in combining it with

4The index of output per weighted unit of tangible capital in Table 1 differs
from the index of output per unweighted unit of tangible capital for rea-
sons analogous to those accounting for the difference between output per
unweighted manhour and output per weighted manhour. (However, the differ-
ence between the average annual rates for output per unit of capital - about
0.2 per cent - is somewhat smaller than the difference for output per man-
hour. In part at least, this is probably because the number of separate indus-
tries or divisions to which the weights can be applied is much smaller in the
case of capital than in the case of manhours.) More specifically, the weighting
allows for interindustry differences, over the base-period, in ratios of total
capital (including intangibles) to tangible capital. The base-period weighting
cannot take into account such changes in these ratios of total capital to
tangible capital as may occur in years after the base-period; and it has other
limitations in accounting for forms of capital other than tangible.
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tangible capital. Obviously, manhours cannot be combined with
dollars of tangible capital without translating each of them into
comparable units. The appropriate unit is a dollar's worth of ser-
vices in a reference base period. If a manhour of labor commands
two dollars in the base period and a hundred dollars of capital
equipment commands six dollars of net revenue per year (whether
in rent, profits, or otherwise is immaterial), we count the hundred
dollars of equipment as equivalent to three manhours. Because, in
production, use is made of many more manhours than of even hun-
dreds of dollars of capital, labor as a whole gets a much greater
weight than does capital. The weights for the private economy are
currently as 8 to 2. The index of output per unit of labor and capital
combined - which rose at the rate of 1.7 per cent per annum in
the private economy - is thus, in effect, a weighted average of the
index of output per unit of labor - 2.0 per cent per annum - and
of the index of output per unit of capital - 1.0 per cent.5

I have called this weighted index the best available approximation
to the measure of efficiency that we seek. It is approximate for more
reasons than those already given. One is the problem of measuring
output, which involves combining into a meaningful aggregate a
changing variety of old and new goods. A special difficulty arises
in putting a figure on the quantity of services produced by govern-
ment to meet collective wants. This accounts for the greater confi-
dence most statisticians have in the estimate of productivity for
the private economy, exclusive of government, and explains the
plurality of estimates given in Table 1 for the economy inclusive of
government.
A general deficiency of all the measures of output - and thus of

productivity - is their failure to take adequate account of change
in the quality of output. This, it is likely, subjects them to a down-
ward bias. And, to repeat, the indexes of output per unit of labor
and tangible capital combined, though broader than any other
indexes now available, fail to cover adequately the investment in
education, science, technology, and social organization that serves
to increase production - a point to which we shall have to return.
The technical questions raised above (which I have selected from

5Output may be compared also with a weighted combination of unweighted
manhours and of unweighted tangible capital. This is one of the possible
alternative calculations not given in Table 1. So measured (see Table A, in
the appendix), the rate of increase in productivity turns out to be 2.0 per
cent per annum between 1889 and 1953. This is, in effect, the weighted
average of the 2.3 per cent for output per unweighted manhour and the 1.2
per cent for output per unweighted unit of capital shown in Table 1.
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a host) are, of course, matters primarily for the producer rather than
the user of productivity statistics. But for the user it is important
to be aware of the sharp differences made in the rate of growth of
productivity by technical choices not always specified: whether out-
put or input is defined in one way rather than another, or weights
of components of output and input are determined by this rather
than that method, or data are selected or estimated from one or
another source.

Measured in any of the ways listed above, however, productivity
in the United States has grown at a remarkable average rate over
the past two-thirds of a century. The more comprehensive indexes,
in which output is compared with both labor and capital input, indi-
cate a doubling of efficiency every forty years. The index of output
per (unweighted) manhour indicates a doubling even more fre-
quently - every thirty years. Not many of the countries for which
corresponding records might be constructed would show average
rates as high or higher over so long a period. Over shorter periods,
it is very likely, our long-term rate has been exceeded in various
countries. This has happened here, as well as elsewhere, as we shall
see in a moment. But it is safe to say that the United States' long-
term rate is not low in relation to the experience of other countries
over comparable periods. It may appear low only in comparison
with aspirations - the long-term rates dreamt of by countries
embarked on ambitious programs of economic development, or the
rates some of our own citizens believe we need to reach and main-
tain if we are to meet some of the urgent problems that confront us.

FLUCTUATIONS IN THE RATE OF PRODUCTIVITY INCREASE

Productivity did not grow at an even rate. Its rate of growth was
subject to a variety of changes, which may be characterized as
follows:
A distinct change in trend appeared sometime after World War I.
By each of our measures, productivity rose on the average more
rapidly after World War I than before.
Over the whole period since 1889, productivity fluctuated with
the state of business. Year-to-year rises in productivity were
greater than the long-term rate when business was generally
expanding, and less (or often, falling), when business was gener-
ally contracting.

10



The slow rates of increase (or decline) in productivity appear to
have been largely concentrated in the first stages of business con-
traction. Productivity rose most rapidly, as a rule, towards the
end of contraction and during the early stages of expansion.
Year-to-year changes in productivity were appreciably influenced
also by random factors.

The change in trend that came after World War I is one of the
most interesting facts before us. There is little question about it.
It is visible not only in the indexes that Kendrick has compiled for
the private domestic economy, to which Chart 1 is confined.6 It can
be found also in his figures for the whole economy, including gov-
ernment, as well as in his estimates for the group of industries for
which individual productivity indexes are available. Some readers
of the chart might prefer to see in it not a sharp alteration of trend,
but rather a gradual speeding up of the rate of growth over the
period as a whole. The latter reading is not entirely out of the ques-
tion, but it seems to fit the facts less well than the former. By either
reading, it is clear, the rate of growth in productivity witnessed by
the present generation has been substantially higher than the rate
experienced in the quarter-century before World War I.
The numerical rates of increase in Table 2 help to sharpen up the

differences.

6Sources of the figures in this and later charts are Tables A, B, and C, in the
appendix, unless otherwise noted. For recent years, estimates are preliminary.

TABLE 2

Average Rates of Increase in Productivity before and after 1919
Private Domestic Economy

Average Annual Percentage Rate of Change
1889-1957 1889-1919 1919-1957

Physical output per unweighted
manhour 2.4 2.0 2.6

Physical output per weighted
manhour 2.0 1.6 2.3

Physical output per weighted
unit of tangible capital 1.0 0.5 1.3

Physical output per unit of
labor and capital combined
(weighted) 1.7 1.3 2.1

Source: Table A.
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Alternative choices of the boundary year (which is rather arbi-
trarily set at 1919), and of the technical method of calculating the
average rate, would not eliminate the difference between the two
periods.
The change in trend came in each of the indexes shown, and about

the same time in each - in output per unit of labor (weighted or
unweighted), in output per unit of tangible capital, and in output
per unit of labor and capital combined. There is this difference, how-
ever: the quickening of pace was greater for capital productivity
than for labor productivity, though it was by no means negligible for
the latter. For output per unit of labor and capital combined, the
rate of growth since World War I has been as much as 50 per cent
higher than during the earlier period.
The chart shows also the cyclical pattern of change in produc-

tivity, in so far as this is revealed by annual figures. As a rule, when-
ever national output rose - which is virtually whenever business was
generally expanding - productivity grew more rapidly than the trend
rate; whenever output fell, productivity grew less rapidly than its
trend rate, or actually declined.

It is obvious why this is so when input is measured by the
resources available for use, as it is in the case of tangible capital.
The total volume of tangible capital in existence seldom declines
even during business contractions, for net additions to capital have
rarely become negative in this country; nor does the volume of
tangible capital rise nearly as rapidly as output during business
expansion, for additions to capital are small relative to the existing
stock. For similar reasons, the labor force - and even more so, the
population of persons of working age - also is very stable. Output
per unit of available resources, whether of labor, capital, or labor
and capital combined, will therefore show pronounced cyclical fluc-
tuations. These will be more pronounced than the fluctuations in the
chart, for only capital input is there measured by available resources.

7All average annual rates of increase given in this paper are in effect based
on geometric means of the year-to-year relatives. They were calculated by
the compound-interest method from the indexes for the first and last years
of the period covered. For output per unit of labor and capital combined,
in both subperiods, Kendrick calculated the average rates also by the method
of least squares applied to logarithms. These are: 1889-1919, 1.0; 1919-57, 2.2.

Because productivity fluctuates cyclically and otherwise, it is usually some-
what better to derive rates of increase from averages for several years,
rather than from the figures for single years. For the long periods covered
in Table 2, the differences would be negligible, however. In the final section
of this paper, which concentrates on the shorter postwar period, we do calcu-
late average rates of change between averages for several years.
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CHART 1

Indexes of Productivity in the United States, 1889-1957
Estimates for the Private Domestic Economy
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TABLE 3

Direction of Change in Output per Manhour during Years
of Rising and of Falling Output, 1889-1957

Private Domestic Economy

Number of Year-to-Year Changes
When When

output rose output fell
Output per unweighted manhour

Rose 44 7
Remained unchanged 1 0
Fell 6 10

Output per weighted manhour
Rose 42 8
Remained unchanged 1 0
Fell 8 9

Source: Table A.

Much less obvious is the cyclical fluctuation of output per unit of
resources actually put to use, which we can measure for labor.8
There were 51 year-to-year rises and 17 falls in the output of the
private domestic economy. Accompanying these rises and falls in
output were the changes in labor productivity shown in Table 3.
The average of the rates of growth in output per weighted manhour
during the years of expansion in output equaled 2.7 per cent. During
the years of contraction in output, the average annual rate of growth
of output per weighted manhour equaled only 0.1 per cent.

Because Kendrick's annual indexes involve a great deal of esti-
mation and the piecing out of scanty data, it is encouraging to find
some confirmation of the results in a sample of individual industries
(largely manufacturing) compiled by Thor Hultgren for the period
8It is not possible to construct an adequate measure of capital input that
takes account of the rise and fall in the intensity with which capital is used
as business improves or worsens. There is, at present, insufficient information
on the opening up or shutting down of plants or production lines, the move-
ment of stand-by equipment into and out of use, and the change in number of
shifts per day. Nor would using the rate of employment of the labor force
and of hours of work per employee to approximate the rate of use of
tangible capital add anything to what the index of output per manhour
tells us.

Even for labor, the measure of actual use leaves something to be desired
in the case of salaried workers. The measure of output, too, probably has
some cyclical bias, for a variety of reasons; for example, it does not cover
some types of maintenance and repair to which workers can be diverted when
business is slack.
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TABLE 4

Percentage of Industries with Rising Output per Manhoura
between Successive Stages of Business Cycles

Business Cycles
Mar. 1933- May 1938- Oct. 1945- Oct. 1949- All Four
May 1938 Oct. 1945 Oct. 1949 Aug. 1954 of the CyclesC

From Stageb
I toH 67 100 42 89 77
II to III 67 91 46 67 67
mto IV 100 36 46 67 63
IV to V 67 36 54 83 63
V to VI 17 85 47 47 48
VI to VII 25 77 47 58 53
VII toVI 71 58 66 83 68
VIT to IX 100 46 68 72 69

Source: Thor Hultgren, "Changes in Labor Cost during Cycles in Production
and in Business" (proposed Occasional Paper). Covers up to fifteen indus-
tries in manufacturing, two in mining, and the railroads.
aOne-half of the percentage of industries with unchanged output per man-
hour is included with the percentage that showed rises.
bStages are defined as follows: I, average of three months centered at trough;
TI, average of first third of expansion; m, average of second third of expan-
sion; IV, average of last third of expansion; V, average of three months
centered at peak; and similarly for the contractions, VI-DC.
Includes also three earlier cycles for the railroad industry.

1933-54. In gathering these statistics, Hultgren made a special effort
to obtain adequate and comparable data on output and the man-
hours worked by wage earners. His sample has the further advan-
tage of providing information on a monthly basis, far more satisfac-
tory for the study of cyclical fluctuations than annual data.

Hultgren's data, set forth in Table 4 and Chart 2,9 point to a
most striking fact, something that we miss in the annual figures. As
was shown by Kendrick's annual data, interruption of the rise in
output per manhour came mainly during contraction. But the
monthly data suggest, further, that most of the interruption may
have usually been concentrated in the first half of contraction. After
contraction had been under way for a while, and well before general
business revival, output per manhour as a rule resumed its upward
march, and increased at a rate even greater than the rate of increase
during the latter part of expansion.
9Chart 2 is derived from Table 4, last column, by assuming that the percentage
of industries with rising output per manhour (minus 50 per cent) is equal to
the rate of increase in output per manhour.
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CHART 2

Average Business Cycle Pattern of Output per Manhour

Initial
trough Peak

I II III IV V VI

Stage of business cycle

Final
trough

Vil Vil IX

Hultgren's results are not altogether consistent, and his sample
of industries and cycles is thin and needs to be broadened. But if
confirmed, his findings have interesting implications for the causes

and consequences of productivity change. For example, they sug-
gest that the most rapid rates of increase in output per manhour
appear during that portion of the business cycle - the last stages of
contraction and the early stages of expansion - when replacement
and increase of plant and equipment are proceeding most slowly;
and that during the initial stages of contraction, decline in output
per manhour joins with increase in wage rates to push unit labor
costs up.

Beyond the cyclical fluctuations in the rate of growth of produc-
tivity, other changes may be noticed in Chart 1. These include occa-
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sional spurts and slow-downs that extend over a period of years.
Kendrick's estimates, and similar data compiled earlier by Kuznets
and Abramovitz for the full period following the Civil War, suggest
the existence of a long cycle in the rate of change of productivity.10
High rates of increase in net national product per unit of total input
came, it seems, during periods of a decade or more centered in the
late 1870's, the late 1890's, the early 1920's, the late 1930's, and
the late 1940's or early 1950's. Low rates of increase came during
periods centered in the late 1880's, the late 1910's, the early 1930's,
and the 1940's.11
Some of the irregular changes in Chart 1 undoubtedly reflect

inadequacies of the figures. Productivity change is measured by the
ratio of two indexes, each subject to error, and even slight errors in
these will sometimes combine to produce considerable error in the
ratio, just as they will sometimes cancel one another. We cannot be
sure whether or not the change between any particular pair of years
is the result simply of statistical error. On the other hand, that the
errors are on the whole not overwhelming is suggested by the fairly
systematic business-cycle behavior that we have noticed. We know,
also, that some of the irregularities reflect not statistical error but
the impact of weather, strikes, and the other real random factors to
which life is subject.
The picture emerging from the information gathered by Kendrick

and Hultgren is one of a persistent and powerful tendency towards
improvement in efficiency. Sometimes the outcome was a fast, some-
times a slow, rate of growth in productivity. Sometimes the tendency
was entirely offset for a while by cyclical and random factors. But
only twice was the interruption long enough to prevent productivity
from reaching a new high within five years.

Because the rate of increase in productivity has been far from
uniform, the user of productivity figures must know the period to
which they relate. Rates of productivity increase derived from one
period will differ, sometimes considerably, from those derived from
a longer, or shorter, or altogether different period.

10See Moses Abramovitz, Resource and Output Trends in the United States
since 1870, National Bureau of Economic Research, Occasional Paper 52,
1956. A section of Kuznets' forthcoming report on Capital in the American
Economy is devoted to long waves in output, capital and the ratio of capital
to output. Abramovitz is currently studying this class of phenomena and
related factors; for a progress report see the 38th Annual Report of the
National Bureau, 1958, pp. 47-56.

"A word of caution: The dating is very rough; and the levels of peaks in
rate of increase vary greatly among themselves, as do the levels of troughs.
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PRODUCTIVITY AND THE INCREASE IN NATIONAL PRODUCT

The nation's product or real income - the terms are interchangeable
- may be said to have grown through increase in the volume of
resources available for use in production, and through increase in
productivity or the efficiency with which these resources are turned
into product. Measurement of these two sources of increase in
product suggests their relative importance over the past sixty-eight
years:
Each year's increase in productivity accounted, on the average,
for about half of the year's increase in product. The other half
reflected, of course, increase in resources - labor and tangible
capital.
Productivity increase accounted for a larger fraction - about
nine-tenths - of each year's increase in per capita product, with
the rise in per capita resources contributing the other tenth.
Prior to World War I, both per capita resources and productivity
grew significantly, and thus both contributed to the rise in per
capita product. Since World War I, per capita resources have
fallen slightly, but productivity has risen even more rapidly than
before - rapidly enough, in fact, to keep per capita product grow-
ing at an average rate not far below the rate for the earlier period.

The full set of statistics for the private domestic economy is set
forth in Chart 3, and the average annual rates are given in Table 5.12

These results - and the results presented earlier - can be prop-
erly understood only if certain qualifications are kept in mind.

It is evident, to begin with, that the relative contributions to
growth of product, of productivity on the one hand and of resources
on the other, that emerge from these and similar calculations,
depend on what is included in product and what is included in
resources. More exactly, they depend on the importance and rela-
tive growth of the borderline items that are or are not included in
each of these. What is in fact included is in part influenced by con-
vention and in part by the availability of statistical data.

With respect to output, we have already noticed the question of
governmental services. Similar questions arise with respect to cer-
tain expenditures by families - trade union fees and costs of getting
to work are examples; and with respect to certain expenditures by
'2The decline in labor input per capita during the period 1919-57, which
may appear puzzling, is due largely to a decline (0.6 per cent per annum)
in hours per employed worker.
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TABLE 5

Average Rates of Increase in Output, Input, and Productivity, 1889-1957
Private Domestic Economy

Average Annual Percentage
Rates of Change

1889-1957 1889-1919 1919-1957
Total Output and Input

Physical output 3.5 3.9 3.1
Labor input (weighted manhours) 1.4 2.2 0.8
Capital input (weighted tangible

capital) 2.5 3.4 1.8
Total input (weighted manhours

and tangible capital) 1.7 2.6 1.0
Per Capita Output and Input

Physical output 1.9 2.1 1.8
Labor input -0.1 0.5 -0.5
Capital input 1.0 1.6 0.5
Total input 0.2 0.8 -0.3

Productivity
Output per unit of total input 1.7 1.3 2.1

Source: Table A, and the census estimate of population growth as extrapo-
lated to 1889 by Simon Kuznets.

business - for example, subsidies to factory cafeterias, "expense
accounts," and medical services provided employees."' The main
problem, however, appears to be with respect to defense expendi-
tures by government (which has reached large proportions), and
for this reason we have presented estimates that differ in its treat-
ment (Table 1). Because the results turn out to be fairly similar,
however we measure output inclusive of governmental services (and
input inclusive of the labor and capital employed by government),
I have not taken the space to show the trends. They will be given
in detail in Kendrick's report.
More important seems to be the definition of resources. We have

measured these by weighted manhours of work done and tangible
capital available, and have thus largely excluded intangible capi-
tal. This results in some understatement of the contribution of
resources, for it is likely that intangible capital has risen in relation
to the resources we include. There is a corresponding overstatement
of the rise of productivity. It is possible that the upward shift in the
lFor recent discussions, see A Critique of the United States Income and
Product Accounts, Studies in Income and Wealth, Vol. 22, and The National
Economic Accounts of the United States: Review, Appraisal, and Recom-
mendations, both issued by the National Bureau in 1958.
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CHART 3

Output, Input, and Productivity, 1889-1957
Estimates for the Private Domestic Economy
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rate of growth of productivity after World War I, and the downward
shift in the rate of growth in per capita tangible capital at about the
same time, reflect some substitution of investment in intangible capi-
tal for investment in tangible capital.

In an important sense, society's intangible capital includes all the
improvements in basic science, technology, business administration,
and education and training, that aid in production - whether these
result from deliberate individual or collective investments for eco-
nomic gain or are incidental by-products of efforts to reach other
goals. If intangible capital were so defined, it would probably follow
that much (not all) of the increase in product would reflect increase
in resources. But so wide a definition of intangible capital would get
us no closer to determining the causes of increase in product.

With the statistics presently available we have been able to mea-
sure the direct effects, on output, of increase in labor time and
increase in volume of tangible capital. The indirect effects of the
increases in these resources, and the effects of all other causes, we
have been forced to lump together under the heading of produc-
tivity and to measure as a whole. The residue includes the contribu-
tions of the several forms of intangible capital mentioned; the
economies resulting from increased specialization within and be-
tween industries, made possible by growth in the nation's resources
and its scale of operations generally; the improvement (or falling
off) of efficiency in the use of resources resulting from change in
degree of competition, in volume, direction and character of gov-
ernmental subsidies, in the nature of the tax system, and in other
government activities and regulations; and the greater (or smaller)
benefits resulting from change in the volume, character, and free-
dom of commerce among nations.
The simple calculation presented in this section does no more

than suggest the high relative importance of the factors grouped
under productivity. But that is significant. It is, as Abramovitz has
pointed out, a "measure of our ignorance" concerning the causes of
economic growth, and an "indication of where we need to concen-
trate our attention."114 It is well to know how far short we are of
determining the sources of increase in national product.

14Resource and Output Trends in the United States since 1870, National
Bureau of Economic Research, Occasional Paper 52 (1956), p. 11.
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PRODUCTIVITY IN INDIVIDUAL INDUSTRIES
The rate of growth in the entire economy's productivity is the prime
fact with which we are concerned. The facts on productivity in
individual industries are worth presenting here, however, because
they help us to understand the process by which national produc-
tivity has been raised.

Rise in productivity has been a general industrial phenomenon.
Virtually every individual industry for which a reasonably ade-
quate index can be calculated shows an upward trend in output
per manhour, and this was almost as universally true of output
per unit of tangible capital and of output per unit of labor and
capital combined.
Among individual industries, as for the economy as a whole, the
rise in output per manhour - the index most commonly available
- nearly always exceeded the rise in productivity with capital as
well as labor taken into account. For some industries the differ-
ence between the two measures was considerable.
Though virtually all industries showed rises in productivity, there
was great variation among them in average rate of rise. Also, as
might be expected, individual industries generally experienced
greater temporal variation in the rate of productivity increase
than did the economy as a whole.
The industries whose productivity advanced more rapidly than
productivity in industries generally, were more often than not
also those that expanded their output and employment of labor
and capital more than industry at large. Industries in which pro-
ductivity lagged, usually had a smaller growth in output and
employment of labor and capital than industry at large - or even
a decline.
The generality of rise in productivity is the outstanding fact that

emerges when individual industries are studied. It is illustrated by
the detailed figures for five major divisions given in Chart 4, and
by the changes between 1899 and 1953 in thirty-three industries or
divisions.15

It is true that the statistics relate to a limited number of indus-
tries. The thirty-three industries for which individual productivity
indexes are available make up less than half the entire economy,
measured either by output or input. These industries, some nar-
15The detailed data are given in Table B, in the appendix.
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CHART 4

Indexes of Productivity in Five Major Industrial Divisions
Estimates for 1889-1957 or 1889-1953
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rowly and some broadly defined, are largely from the commodity-
producing sectors of the economy, and observations are for the
period beginning with 1899. Lack of data prevents giving similar
information for earlier years and for other industries - the service
industries, construction, trade, and government, and even some
individual manufacturing, mining, and utility industries.

However, it is very likely that productivity has increased not only
in the industries for which separate productivity indexes could be
calculated, but also in the others, including the service industries.
This is indicated by Kendrick's comparison of the productivity rise
in the "covered" industries with the rise in the economy as a whole
(Table 1). The implied rate of increase of productivity in the
industries not covered is of the same order of magnitude as the rate
for the aggregate of those covered. Since this estimate is subject to
considerable error, it cannot be conclusive in itself. But what we
know of technological developments and the other immediate causes
of productivity change in the service industries, for example, sup-
ports the impression of a rise.17 We know, too, that the factors that
make for increasing efficiency in the use of resources are general
in character, felt everywhere in the economy. Virtually all industries
use mechanical power and have reaped some advantages from
broadened national markets. More fundamentally, no industry has
been free of the drives that improve efficiency.

Since the indexes for individual industries are often put to specific
use, it is well to recognize that they are often less reliable than the
indexes for the economy at large. In part, the deficiency arises from
the diversity of sources from which the data on output and input
come. This causes discrepancies in the matching of output and
input. And other statistical errors are imbedded, which tend to
cancel out in the indexes for the economy as a whole.
'5Kendrick's index for manufacturing as a whole, like all such indexes, is
based on a sample of manufacturing industries. This is also true, in greater
or lesser degree, of the other industries he could cover.
17See, for example, the interesting discussion of developments in trade in
Harold Barger's Distribution's Place in the American Economy since 1869,
Princeton University Press for the National Bureau of Economic Research,
1955.

NOTES TO CHART 4 ON FACING PAGE
Labor productivity: output per weighted manhour (in the case of farming,
per unweighted manhour).
Total productivity: output per weighted unit of labor and tangible capital
combined.
Output is measured gross, except for the farming index which is net.
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Probably more important is the difficulty created by interindus-
try flows of materials, fuel, services, and semifabricated components.
For a single industry, output is generally measured on a gross basis:
that is, output is not only the value (at base-period prices) of work
done by labor and tangible capital on the goods and services sup-
plied by other industries, but the sum of the value of the work done
and the value (also at base-period prices) of these supplies from
other industries.18 Subtraction of these supplies from gross output
to yield an index of net output (as is in effect done to get the
economy-wide index of output), would solve the problem. But only
a few attempts to measure the net output of individual industries
have been made, and these (except possibly for agriculture) must
be viewed as still largely experimental and subject to considerable
error.19 With output measured gross, the supplies from other indus-
tries constitute an input on a par with the services of the labor the
industry employs and the services of the tangible (and intangible)
capital it uses. Labor and tangible capital alone thus fall short of
measuring total input - much more so than in the case of the pri-
vate economy as a whole. The usual productivity index for an indi-
vidual industry, even if broad enough to include capital in the
measure of resources used, is therefore correspondingly deficient.
For many industries, perhaps, the resulting error is small. But this
is by no means always the case, as is indicated by figures available
for agriculture (Table B).

There is good evidence, further, that improved efficiency in the
use of materials, fuel, and the like has been significant in certain
industries - for example, electric power plants - and for these, the
index of productivity based on gross output relative to input of
labor and capital alone will understate the rise of efficiency. On the
other hand, industries have generally become more specialized, and
many now purchase materials and services formerly produced on
their own premises - power used in manufacturing is an example.
This works in the other direction.

Connections of these sorts between individual industries and
other industries not only create difficulties of productivity measure-
ment, but point also to the sources of productivity increase and

18Gross output in this sense is "grosser" than gross national product, which
differs from net product only by the amount of depreciation and other capital
consumption.
19This and other problems of measurement were discussed in the most recent
meeting of the Conference on Research in Income and Wealth (October
1958). The proceedings will be published under the title, Output, Input, and
Productivity Measurement.
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diffusion. The connections provide channels along which new or
improved or lower-cost materials, fuel, power, services, and equip-
ment, as well as ideas, flow in to improve efficiency. What happens
in an industry is influenced by the diligence, enterprise, and ability
of its workers, management, and investors. It is influenced also by
the quality and quantity of what the industry obtains from the rest
of the world, domestic and foreign.

The fact that the individual industry indexes are subject to
greater error than the national indexes partly accounts for the dif-
ferences among industries in average rate of productivity increase.
It also contributes to the greater temporal variability of the industry
indexes as compared with the fluctuations of the over-all indexes.
But these deficiencies can hardly account for all the variation in
average rate or for all the differences in degree of fluctuation. Tech-
nological development and the other immediate factors that impinge
on labor, capital, or total productivity often affect different indus-
tries at different times and in different degrees. Some of the time
and space variation in rate of productivity increase must be "real."

Industrial differences in the behavior of output per unit of capital,
especially striking, deserve comment. We noticed earlier that prog-
ress in the economy at large has led to reductions in the quantity of
capital used per unit of product, despite substitutions of capital for
labor. Over the period as a whole the phenomenon has been a
general one, but the exceptions have been many. For example, out-
put per unit of capital fell in agriculture over the twenty years
1899-1919, and more recently during 1948-53; rose during most of
the other years of the period 1899-1953; and remained unchanged
on net balance between 1899 and 1953. In manufacturing indus-
tries, also, output per unit of capital fell rather generally during
1899-1919, and in a fair number of them this was true also for
1948-53; but for the period as a whole, there was a net rise in out-
put per unit of capital in the great majority of manufacturing indus-
tries. In the case of the railroads and public utilities, the figures
suggest rather clearly that increase in the scale of operations led to
important economies in the use of fixed capital. The tendency may
have been operating in other industries also, but if so, it was over-
shadowed by other developments.

Increased efficiency in the use of supplies, materials, fuel, or
equipment, and substitution of one input for another, already men-
tioned, altered relations among industries and caused differences in
rates of growth of output and input. Further, a better than average
increase in an industry's productivity usually meant lower relative
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costs, lower relative prices (as we shall see later), and therefore a
better than average increase in its output (Chart 5). Better-than-
average increases in output were usually accompanied by better than
average increases in employment of workers and tangible capital,
despite the more rapid rise in productivity. Correspondingly, less-
than-average increases in productivity were usually accompanied by
less-than-average increases (or even decreases) in output and in
the use of labor and capital resources.20

These relations do not exhaust the channels through which pro-
ductivity and the forces back of it caused diversity in growth of
industries. The general increase in productivity and the increased
income it brought per capita raised the demand for the output of
industries that produce the goods and services on which people
spend more freely as they grow richer, and thus helped push their
output up more than that of other industries less favored - even
when their productivity lagged behind that of other industries and
their costs and prices rose. The service industries are examples.
No one concerned with the rise and fall of industries, or - to

single out a currently discussed problem - with the effects of "auto-
mation" on employment, may ignore these basic facts.

PRODUCTIVITY AND THE RISE IN REAL HOURLY EARNINGS

Productivity increase means more goods and services - more real
income - available for distribution per unit of resources. Has the
rise in productivity been reflected in the hourly real earnings of
workers, as would be expected?

Real earnings per hour of work in the private domestic economy
rose over the period since 1889 at an average annual rate about
equal to the rate of increase in product per manhour, and greater
than the rate of increase in product per weighted unit of labor
and capital combined.
During recent decades, real hourly earnings have increased more

2OCoefficients of rank correlation between the changes compared in Chart 5
are as follows: between productivity (output per unit of total input) and
output, 0.64; productivity and employment, 0.34; productivity and tangible
capital, 0.40.

It should be noted that "better than average" in the text above refers to
a comparison with the unweighted median of the thirty-three industry
changes covered in the correlation, not to a comparison with the weighted
average for the entire private domestic economy.
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rapidly, on the average, than during earlier decades. The change
in the trend of real earnings thus matches the change in the trend
of productivity noticed earlier, though the data do not permit a
confident conclusion on their relative timing.
Long-term trends in hourly earnings in individual industries
roughly paralleled the trend in the general average of hourly earn-
ings. There was little systematic difference in rate of increase in
hourly earnings between industries in which productivity rose very
rapidly and those in which productivity rose slowly; or between
those industries with high or low, or relatively rising or falling,
capital per manhour.

These facts support the conclusion of generations of economists
that over the long run the dominant factor in the general rise of
real hourly earnings has been the increase in national productivity,
and that the more rapid rise in earnings generally than in output per
unit of labor and tangible capital combined has resulted largely from
greater scarcity of labor relative to capital and from improved
quality of labor.
The facts on real earnings in the economy at large may be inferred

from the information already presented, plus one other piece of
evidence. This is an estimate of the percentage of national income
received in the form of wages and salaries, including allowances for
the labor of farmers and other proprietors. The percentage seems
to have fallen somewhat between 1889 and 1899, moved along a
horizontal trend over the period to 1929, and then returned to the
1889 level in recent decades.2' The index of real earnings per hour
of work is obtained simply by multiplying an index of this per-
centage by the index of real national product per manhour. The
derived index of real hourly earnings is shown in Chart 6, and its
rate of growth, in Table 6.

The same facts lead also, it should be noted, to the conclusion
that the rate of return on capital - total non-labor income per dollar
of tangible capital, both in constant prices - has fallen considerably
in relation to the real hourly earnings of labor, but not absolutely.
This is consistent with such other information as is available on
trends in interest rates and in rates of return on property. Produc-
tivity increase thus offset the effects of the rise in capital per worker,
21See J. Burkhead, Journal of the American Statistical Association, June
1953; D. G. Johnson, Review of Economics and Statistics, May 1954; and
Edward C. Budd, Studies in Income and Wealth, Volume 24, in preparation
for press. The underlying data are those of W. L. King, Simon Kuznets, and
the Department of Commerce.
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CHART 6

Real Hourly Earnings Compared with Productivity
and Total Input per Manhour, 1889-1957

Estimates for the Private Domestic Economy
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and prevented the appearance of the absolute long-term decline
in the rate of return on capital that might otherwise have been
expected.
The upward drift of real earnings in relation to total productivity

does not appear to be seriously in doubt, despite gaps in the under-

31



TABLE 6

Average Rates of Increase in Productivity, Total Input
per Manhour, and Real Hourly Earnings, 1889-1957

Average Annual Percentage Rate of Change
1889-1957 1889-1919 1919-1957

Output per unit of labor and capi-
tal combined, private domestic
economy 1.7 1.3 2.1

Total input per manhour, private
domestic economy 0.6 0.7 0.5

Real hourly earnings, private do-
mestic economy, all workers
(including proprietors and fam-
ily workers) 2.4 1.7 3.0

Real hourly earnings, manufactur-
ing, wage earners 2.3 1.9 2.6

Source: Tables A and C.

lying statistics, difficulties in distinguishing labor income from prop-
erty income (as in agriculture), and differences of opinion on a
variety of questions (such as whether income should be measured
before or after income tax). But it is well to check the crudely
derived data on earnings, available at best for occasional years
only, with direct evidence on the annual movement of real hourly
earnings.

For this purpose we make use of the index of real hourly earn-
ings of manufacturing wage earners since 1889 shown in Chart 6
and summarized in terms of its average annual rate of increase in
Table 6. The index, greatly improved over that previously available,
we owe to Albert Rees and Clarence Long, who re-examined the
available wage statistics for the period prior to World War I, recon-
sidered the methods and weights used in combining them into an
index, and constructed a new cost of living index.
The agreement between the two indexes is surprisingly good. Of

course, the index of real hourly earnings for the entire private econ-
omy covers also the real hourly earnings of manufacturing wage
earners, and some degree of similarity must therefore be expected.
However, wage earners in manufacturing have seldom numbered
more than a fourth or fifth of all workers, and the parallelism is so
close as to indicate virtual identity of the long-term percentage
change in the real hourly earnings of manufacturing wage earners
with the percentage change in the real hourly earnings of all other
workers -that is, those in non-manufacturing and the salaried
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workers and proprietors of manufacturing - except possibly in the
recent period.22

The parallelism is all the more surprising because the economy-
wide index reflects the increase in wages caused by the shift of
workers from low-pay industries, such as agriculture, to high-pay
industries, whereas the manufacturing index reflects such shifts only
within the manufacturing sector. Further, the manufacturing index
relates to wage earners alone, and thus cannot reflect adequately the
rise in hourly earnings that might be expected to result from invest-
ment in education.23 However, the index of hourly earnings of
factory wage earners has undoubtedly been affected by factors
peculiar to manufacturing, and these might have worked to push up
relative earnings in factories. It is tempting to speculate further
about the complex of factors that lies behind the similarities between
the two indexes of hourly earnings, but this is hardly worth while
before more work has been done to improve the estimates;24 and in
any case speculation can only prompt - not take the place of -
the hard labor of unraveling and weighing the factors involved.

This much seems clear and is important: Both the manufacturing
index and the index for the entire private economy show that real
hourly earnings rose substantially more rapidly than productivity
over the period 1889-1957.
22Even for the recent period the difference is less than appears in Chart 6
and the figures underlying it. The earnings index for the entire private
economy includes certain supplementary wage benefits that the index for
wage earners in manufacturing does not. (See the brief discussion in the last
section of this paper.)
280n the other hand, it is possible that the portion of hourly earnings earned
on investment in education has risen no more rapidly, on net balance, or
perhaps even less rapidly, than the earnings of labor of a constant "quality"
- just as the return to tangible capital has risen no more rapidly.

This possibility has been suggested by Gary Becker, who is in charge of
the National Bureau's study of investment and the returns on investment in
education. Becker will deal with many questions over which I must slur -
the effect of education on length of working life, the fraction of earnings
that represents amortization of invested capital, etc. Some of these questions
have been discussed in the National Bureau's study of Income from Inde-
pendent Professional Practice by Friedman and Kuznets (1945).
24The new index for manufacturing prior to 1914 is probably as good an
estimate as we shall have. How much change will be made in the manufac-
turing index after 1914, which is being re-examined by Leo Wolman, remains
to be seen.
The index for the private economy as a whole is quite rough, as has been

indicated. One question not mentioned relates to the deflator, for which
several alternatives are available. These move rather differently, as is shown
in a note to Table C, although not so differently as to alter our main
conclusions.
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The new index of real hourly earnings in manufacturing, as well
as the derived index of real hourly earnings for the entire private
economy, leads to a substantial revision of prevailing impressions
concerning the historical relation between productivity and real
wages prior to World War I. It has long been thought, for example,
that real hourly wages in manufacturing rose by only 8 per cent
between 1890 and 1914, despite much greater concurrent increases
in productivity. Rees's index for the twenty-four-year period shows
a much larger gain in real wages, a rise that is much more in line
with the productivity increase of the time.25 The present data indi-
cate that real hourly earnings have normally, not always, moved up
more rapidly than national productivity - output per unit of labor
and tangible capital - and that, as in the case of national produc-
tivity, the rate of increase in real hourly earnings was greater in
recent decades than in earlier decades.
To help explain the greater rise in real hourly earnings than in

productivity two factors were singled out at the beginning of this
section: increasing scarcity of labor relative to capital, and improved
quality of labor. The trend in both combined is suggested by the
rise of total input (weighted manhours and tangible capital) per
manhour, in Chart 6. On each of the two factors a comment is
necessary.

First, the decline in labor input relative to capital (or to total
input) is not unambiguous evidence of increasing labor scarcity.
The technological and other changes that have played a part in
raising efficiency might also have altered the relative usefulness of
labor and capital - an essential ingredient in their scarcity - in
favor of the one or the other. If the technological and other changes
back of productivity increase were not neutral in this respect, they
would have tended to push the rate of return for labor relative to
that for capital in one or the other direction.

Second, the shift of labor from lower- to higher-pay industries is
at best a very rough measure of the improvement in the quality of
the labor force. If more adequate allowance could be made for
quality improvement, our measure of labor input would probably
rise more than is now indicated; labor input relative to tangible
capital would decline less; and productivity would rise less. Our
inability - as yet - to measure quality of labor adequately thus
probably leads us to overemphasize in some degree the contribution
of productivity and labor scarcity to the rising trend of real hourly

25See his comment in the National Bureau's 38th Annual Report, p. 60.
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earnings, and correspondingly to underemphasize the contribution
of investment in education and other forms of personal capital.
The information we have on the economy as a whole provides

strong evidence of the competition in the markets for goods, labor,
and capital that causes real hourly earnings to rise with national
productivity and the other factors mentioned. Additional important
evidence is provided by the developments in individual industries
(Chart 7).
As we should expect to find in a competitive economy, the trends

in productivity in individual industries and the trends in their hourly
earnings are only weakly correlated. That is, hourly earnings in
different industries moved up at fairly similar rates. The parallelism
we noticed between the trend of real hourly earnings in manufac-
turing and in the economy at large is a fairly general phenomenon.
We find also, as we should expect, that there is a stronger relation

between an industry's trend in productivity and the trend in its
product prices.26 As a rule, in industries with high rates of produc-
tivity increase, product prices fell in relation to the prices of other
goods, while in industries with low rates of productivity increase,
relative prices of products usually increased.
To find closely parallel changes in the average rates of wages and

salaries paid by different industries would be surprising. The Ameri-
can economy is one in which economic advance has brought not
only greater efficiency but also other changes - in the type of labor
used by different industries, in the relative scarcity of the skills they
employ, in the values placed on the various noneconomic advan-
tages and disadvantages of working in them, and in other determi-
nants of demand and supply. So continuous has the flow of changes
been that adjustment to them has never stopped. The exceptions to
the rule are therefore many in Chart 7, and they invite study.
As for the general level of real wages, a fuller explanation of its

historical changes must take account also of the behavior of money
wages, retail prices, and productivity during the business cycles and
periods of inflation and deflation that are found in the record of the
past seven decades. And it is hardly necessary to add that it must
take account of still other factors peculiar to particular periods, as
well as of the more or less gradual changes in the markets for labor,
goods, and capital that have taken place over the years.

26The strength of each of the relations is measured by the coefficient of rank
correlation. Between change in productivity and in hourly earnings, it is
+0.23, according to Kendrick's calculations. Between change in productivity
and in price, the coefficient of correlation is much higher, -0.56.
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But the chief determinants of the longer-run trends in the general
level of real wages and in the level of real wages in individual indus-
tries appear to be those with which we began our discussion.

RECENT PRODUCTIVITY TRENDS IN PERSPECTIVE

Recent events are always of special interest. We therefore now take
a closer look at productivity and a few related changes since World
War II, viewing them in the perspective of the full record. For the
private domestic economy we find that:

Output per manhour (and much the same may be said of output
per weighted manhour) rose between 1945 and 1957 at an average
rate that was high, though not unprecedently so, for a twelve-year
period. The postwar rate was significantly higher than the average
rate over the full period 1919-57, and still more so than the rate
over 1889-1957.
Tangible capital was pushed up at an extraordinarily high rate -
faster than in any preceding period of similar length. Since out-
put rose at a rate only moderately better than average, output
per unit of tangible capital fell.
Output per unit of labor and capital combined rose during
1945-57 at a rate slightly better than the long-run average and
about the same as the average for 1919-57.
Real hourly earnings in manufacturing - not including certain
types of supplementary employee remuneration - rose about as
rapidly as over the full period 1919-57, and therefore less rapidly
over the postwar period than output per manhour and more
rapidly than total productivity. The postwar difference between
the annual rates for real hourly earnings in manufacturing and
total productivity appears to have been about the same as the
difference over the longer period 1919-57 and between 1889 and
1919.
Most of these facts have already been presented in the charts

above. The set of calculations provided in Table 7 may be helpful.
It should be emphasized that because of cyclical and other fluctua-
tions in the figures, the average rates of change over the postwar
period were calculated by comparing the average level in 1945-48
with the average in 1953-57; and that we are focusing on output,
input, and earnings expressed only in real terms (that is, adjusted
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for price change), and are thus passing over aspects of recent devel-
opments that are crucial for the problem of inflation.

It may surprise those people who have heard of the "new" tech-
nological age that output per manhour (and also output per weighted
manhour) rose during the period after the war at an average rate
that, though high, was within the range of experience for earlier
periods of similar length. Even if the average postwar rate is calcu-
lated for the period beginning with 1947 and ending with 1955, it
is not without an earlier parallel.

The index of output per unit of labor and capital combined is, of
course, a weighted average of the labor and capital productivity
indexes. Since output per unit of tangible capital fell substantially
between 1945 and 1949, and then fluctuated about a fairly constant
level, output per unit of labor and capital combined rose much less
rapidly than output per manhour. The considerable diversity of
experience to which total productivity was subjected during the
postwar period averaged out to an annual rate of 2.1 per cent for
the period as a whole - the same, as has been mentioned, as the
average for the longer period 1919-57.

The rise in real hourly earnings relative to total productivity came
mainly in the second half of the period. In manufacturing, for
example (which appears to have had a fairly typical experience),27
real hourly earnings rose between 1948-53 and 1953-57 about five
per cent more than total productivity. Over the full postwar period
- comparing 1945-48 with 1953-57 - real hourly earnings in
manufacturing rose at a rate approximately halfway between the

27Indexes of real average (gross) hourly earnings of production workers or
nonsupervisory employees in the nonagricultural industries for which data
are available are as follows for selected periods:

1945-1948 1948-1953 1953-1957
Metal mining 100.0 112.7 137.9
Railroads (Class I) 100.0 119.3 137.7
Bituminous coal mining 100.0 115.7 134.0
Building construction 100.0 111.1 131.0
Electric light and power 100.0 107.7 126.7
Manufacturing 100.0 109.2 125.5
Retail trade 100.0 108.0 123.6
Hotels (year-round) 100.0 107.1 123.3
Wholesale trade 100.0 106.4 123.1
Telephone 100.0 105.9 122.5
Laundries 100.0 101.0 107.6
(The hourly earnings are those reported by the U.S. Bureau of Labor Sta-
tistics, deflated by the BLS consumer price index. The averages are calculated
with the terminal years - for example, 1945 and 1948, in the case of 1945-
1948 - given half weight.)
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TABLE 7

Rates of Increase in Productivity in the Private Domestic Economy,
and in Real Hourly Earnings in Manufacturing, 1945-1957

1945-46
1946-47
1947-48
1948-49
1949-50
1950-5 1
195 1-52
1952-53
1953-54
1954-55
1955-56
1956-57

1945-48 to 1948-53
1948-53 to 1953-57
1945-48 to 1953-57

P R IVATE D OM E S T I C ECON O M Y

Output per Output per Output per Output per
unweighted weighted unit of unit of
manhour manhour tangible labor and

capital capital
combined

Annual Percentage Rate of Change
-5.1
0.4
3.4
3.8
7.8
2.5
2.1
4.0
2.4
4.8
0.8
2.5

-5.2
-0.6
2.9
4.4
6.5
1.S
1.5
3.2
3.1
4.7
0.6
2.4

-6.5
-2.4
-1.4
-4.6
5.5
0.3

-0.3
-0.2
-4.4
5.7

-1.2
-1.9

-5.5
-1.0
2.0
2.3
6.3
1.3
1.1
2.4
1.2
5.0
0.2
1.3

Average Annual Percentage Rate of Change
3.4 2.8 -1.0 2.0
3,2 2.9 0.0 2.2

3.3 2.9 -0.5 2.1

Real Hourly
Earnings in
Manufac-
turing

-2.1
-0.5

1.4
4.8
3.6
0.5
2.7
5.1
1.9
4.2
3.8
1.0

2.2
3.1
2.7

Source: Tables A and C. The estimates for the more recent years are preliminary. In calculating
the averages for 1945-48, 1948-53, and 1953-57, terminal years were gven a weight of one-half.

corresponding rates for output per manhour and output per unit
of labor and capital. Real hourly earnings in the economy as a whole
seem to have risen more rapidly than in manufacturing, however,
and therefore more rapidly than both output per manhour and total
productivity during the postwar period. Since the economy-wide
index of earnings covers supplementary employee benefits, and the
manufacturing index does not, some difference in this direction is
to be expected.28 But the estimate for all workers is probably too
rough to be taken seriously as an accurate indication of the trend
over so short a period.

Indeed, in any analysis of trends in the postwar period it is neces-
sary to keep in mind not only that there have been considerable
year-to-year variations in the rate of growth in real wages, in pro-

28SeM the discussion in the second paragraph following.
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ductivity, and in the relation between the two, but also that the
figures are subject to a considerable margin of error, especially large
in proportion to the annual changes. Although the data for recent
years are, as a rule, more complete and of better quality than those
for the earlier decades, they suffer in some degree from the usual
statistical deficiencies.

Further, the recent period has seen a number of developments
that serve to feed doubts about the precision of the estimates. These
include a growing disparity between hours worked and hours paid
for, a matter stressed first by the presentation of two alternative esti-
mates of output per manhour in the January 1958 Economic Report
of the President and second by the prospective initiation by the
Bureau of Labor Statistics of a periodic survey to measure the differ-
ence between hours paid for and hours worked in manufacturing
industries.29

Also of growing importance have been items of supplementary
employee remuneration - "fringe benefits" - that do not enter the
usual calculations of hourly earnings. In 1953 manufacturing estab-
lishments reporting such items to the Bureau of Labor Statistics paid
out 7 cents per payroll hour for private pensions credits, 3 cents for
"insurance, health, and welfare," and 6.5 cents for such legally
required payments as Old Age and Survivors insurance, unemploy-
ment and workmen's compensation, and state temporary disability
insurance.30 The total of these amounted to almost 9 per cent of
the 1953 payroll of reporting establishments. The percentage was
undoubtedly smaller in earlier years and larger in later. The rise

29The two Economic Report estimates of average annual percentage change
in output per manhour in the private economy differ as follows with respect
to growth between 1948-53 and 1953-57. (Year-to-year changes, of course,
differ even more widely.) Based on manhours paid for (as estimated on the
basis of Bureau of Labor Statistics data), output per manhour rose at an
average annual rate of 3.0 per cent. Based on manhours worked (as estimated
on the basis of Bureau of the Census data), the rate of increase was 3.5
per cent.

Kendrick's series falls about midway between the two, though his index,
like the second one above, is based primarily on hours worked. But there are
other sources of difference between his and the other indexes in the choice
of the weight-base and of employment estimates, and in the treatment of
income on foreign assets.

3tProblems in Measurement of Expenditures on Selected Items of Supple-
mentary Employee Remuneration, Bulletin No. 1186, Department of Labor,
1956. The study was undertaken by the Bureau of Labor Statistics with
financial assistance from the National Bureau.

Kendrick's index of real hourly earnings in the economy at large includes
an allowance for these items, as estimated by the Department of Commerce.
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in the real hourly earnings of factory workers in recent years has
thus been understated.

Less clear in their effect on the postwar statistics are difficulties
in the estimation of tangible capital. These have been caused by
inflation, coupled with the prevalence of original-cost depreciation
accounting; and by a number of temporary and permanent revisions
in the internal revenue code governing the calculation of depreciation
changes.

Developments since the war have affected not only the statistics
that one must use to describe the course of events. As is always the
case, these developments have also generated new factors that played
a part in recent events. Some are factors that will persist and influ-
ence the trends of the future. Others will turn out to be peculiar to
the period. A detailed study of the period is essential if the nature
and significance of these new factors are to be assessed. Essential
also is a study of the longer record. For only in the light of the longer
record can the new factors be recognized and weighed.

Even our brief survey of this record suggests, however, that the
postwar period probably resembles past periods more than it departs
from them. In the recent, as in the early decades of the period since
1889, the main source of the rise in real wages is to be found not
in special factors but in the persistent features of our economic
development - the upward trend in productivity and the upward
trend in tangible and other capital per worker.
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TABLE A

Annual Indexes of Output, Input, and Productivity, 1889-1957
Estimates for the Private Domestic Economy

I N P U T

Manhours Tangible Capital Total Input, Weighted'
GROSS

PHYSICAL Un- Un-
YEAR OUTPUT weighted Weighted weighted Weighted Estimate A Estimate B
1889 22.3 51.1 44.6 30.7 29.8 44.5 39.8
1890 24.2 53.0 46.2 32.2 31.1 46.3 41.3
1891 25.3 54.3 47.6 34.0 32.8 47.8 42.8
1892 27.7 56.1 49.5 36.0 34.8 49.6 44.8
1893 26.3 55.5 48.6 37.8 36.6 49.9 44.8
1894 25.5 53.5 46.1 39.1 37.7 49.0 43.6
1895 28.8 56.8 49.9 40.6 39.2 51.8 46.7
1896 28.1 56.8 49.9 42.1 40.6 52.3 47.2
1897 31.0 58.6 51.7 43.4 41.7 53.9 48.7
1898 31.6 58.9 51.9 44.8 43.1 54.6 49.3
1899 34.6 63.2 56.7 46.2 44.4 57.9 52.9
1900 35.5 63.9 57.5 47.7 46.1 58.9 54.0
1901 39.6 66.7 60.7 49.1 47.6 61.3 56.7
1902 39.8 69.6 64.3 50.6 49.3 63.7 59.7
1903 41.9 71.6 66.6 52.4 51.3 65.6 61.9
1904 41.2 70.6 64.9 53.7 52.8 65.4 61.3
1905 44.3 74.0 69.0 55.2 54.2 68.2 64.4
1906 49.6 77.0 72.4 57.4 56.3 71.0 67.5
1907 50.5 78.7 74.3 59.5 58.6 72.8 69.5
1908 46.0 75.3 70.1 61.2 60.4 71.2 67.4
1909 52.1 79.4 74.9 62.6 61.8 74.4 71.0
1910 52.5 81.5 77.5 64.4 63.7 76.4 73.3
1911 54.5 83.0 79.0 66.1 65.7 77.9 75.0
1912 57.3 85.6 82.2 67.5 67.3 80.2 77.7
1913 59.7 86.3 83.2 69.2 69.4 81.2 79.0
1914 54.8 84.7 80.7 71.0 71.5 80.7 78.0
1915 56.4 83.9 80.4 72.5 73.2 80.6 78.3
1916 65.1 90.0 88.3 73.6 74.4 85.1 84.1
1917 63.0 91.9 90.7 75.0 76.3 86.8 86.3
1918 67.5 91.1 90.0 76.3 78.4 86.7 86.5
1919 69.7 88.2 86.7 77.5 80.3 85.1 84.9
1920 70.0 89.4 87.9 78.9 82.0 86.4 86.2
1921 67.5 80.5 77.8 79.8 83.2 80.3 79.3
1922 71.8 86.5 84.6 80.8 83.8 84.9 84.4
1923 82.0 93.4 93.0 82.9 85.5 90.4 90.9
1924 83.6 91.2 90.0 85.5 87.7 89.6 89.3

Source: John Kendrick, "Productivity Trends in the United States" (in preparation), Appendix A.

aEstimate A is a weighted combination of unweighted manhours and unweighted tangible capital.
Estimate B is a weighted combination of weighted manhours and weighted tangible capital.
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PRODUCTIVITY: OUTP UT P ER

Unit ot
Manhour Tangible Capital Unit of

Un- Un- Total Input (weighted)
weighted Weighted weighted Weighted EstimateA EstimateB YEAR

43.6 50.0 72.6 74.8 50.1 56.0 1889
45.7 52.4 75.2 77.8 52.3 58.6 1890
46.6 53.2 74.4 77.1 52.9 59.1 1891
49.4 56.0 76.9 79.6 55.8 61.8 1892
47.4 54.1 69.6 71.9 52.7 58.7 1893
47.7 55.3 65.2 67.6 52.0 58.5 1894
50.7 57.7 70.9 73.5 55.6 61.7 1895
49.5 56.3 66.7 69.2 53.7 59.5 1896
52.9 60.0 71.4 74.3 57.5 63.7 1897
53.7 60.9 70.5 73.3 57.9 64.1 1898
54.7 61.0 74.9 77.9 59.8 65.4 1899
55.6 61.7 74.4 77.0 60.3 65.7 1900
59.4 65.2 80.7 83.2 64.6 69.8 1901
57.2 61.9 78.7 80.7 62.5 66.7 1902
58.5 62.9 80.0 81.7 63.9 67.7 1903
58.4 63.5 76.7 78.0 63.0 67.2 1904
59.9 64.2 80.3 81.7 65.0 68.8 1905
64.4 68.5 86.4 88.1 69.9 73.5 1906
64.2 68.0 84.9 86.2 69.4 72.7 1907
61.1 65.6 75.2 76.2 64.6 68.2 1908
65.6 69.6 83.2 84.3 70.0 73.4 1909
64.4 67.7 81.5 82.4 68.7 71.6 1910
65.7 69.0 82.5 83.0 70.0 72.7 1911
66.9 69.7 84.9 85.1 71.4 73.7 1912
69.2 71.8 86.3 86.0 73.5 75.6 1913
64.7 67.9 77.2 76.6 67.9 70.3 1914
67.2 70.2 77.8 77.0 70.0 72.0 1915
72.3 73.7 88.5 87.5 76.5 77.4 1916
68.6 69.5 84.0 82.6 72.6 73.0 1917
74.1 75.0 88.5 86.1 77.9 78.0 1918
79.0 80.4 89.9 86.8 81.9 82.1 1919
78.3 79.6 88.7 85.4 81.0 81.2 1920
83.8 86.8 84.6 81.1 84.1 85.1 1921
83.0 84.9 88.9 85.7 84.6 85.1 1922
87.8 88.2 98.9 95.9 90.7 90.2 1923
91.7 92.9 97.8 95.3 93.3 93.6 1924

(table concludes on next pages)
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TABLE A, concluded

I N P U T

Manhours Tangible Capital Total Input, Weighteda
GROSS

PHYSICAL Un- Un-
YEAR OUTPUT weighted Weighted weighted Weighted Estimate A Estimate B
1925 86.6 94.5 93.6 88.2 89.8 92.7 92.5
1926 92.0 97.8 97.5 91.6 92.7 96.0 96.1
1927 93.0 97.2 97.3 94.6 95.4 96.5 96.8
1928 93.9 98.1 97.9 97.5 97.7 97.9 97.8
1929 100.0 100.0 100.0 100.0 100.0 100.0 100.0
1930 90.8 93.1 91.9 101.7 102.0 95.2 94.3
1931 84.0 85.4 82.3 101.9 102.1 89.4 87.1
1932 71.8 75.6 71.2 100.3 99.9 81.5 78.1
1933 70.0 74.9 70.5 97.6 96.5 80.3 76.7
1934 76.9 73.6 70.8 95.2 93.8 78.8 76.3
1935 83.8 77.6 74.9 94.2 92.5 81.6 79.1
1936 94.5 83.4 82.6 94.1 92.5 86.0 85.0
1937 101.0 88.6 87.4 95.3 93.8 90.2 88.9
1938 95.4 81.0 79.3 95.9 94.6 84.4 82.8
1939 104.1 85.2 84.2 96.0 94.3 87.7 86.6
1940 110.2 88.9 88.6 97.3 95.9 90.9 90.3
1941 130.4 96.9 99.3 99.7 99.0 97.6 99.3
1942 142.6 104.4 108.6 101.6 101.7 103.9 107.1
1943 153.1 108.2 114.2 101.6 101.8 106.8 111.5
1944 162.8 106.7 112.7 100.7 100.9 105.5 110.1
1945 160.4 100.9 106.3 99.7 99.8 100.7 104.9
1946 153.5 101.7 107.3 100.9 102.1 101.6 106.2
1947 157.4 103.9 110.6 104.0 107.3 104.0 110.0
1948 163.8 104.5 111.9 108.0 113.3 105.4 112.3
1949 162.9 100.1 106.6 112.2 118.1 102.8 109.1

1950 178.7 101.9 109.8 116.3 122.8 105.0 112.6
1951 188.5 105.1 114.4 121.5 129.1 108.6 117.5
1952 194.0 105.7 115.7 125.8 133.2 110.0 119.4
1953 202.9 106.3 117.2 129.6 139.6 111.3 121.9
1954 199.5 102.1 111.8 133.0 143.6 108.6 118.5
1955 217.3 106.1 116.3 137.1 148.0 112.6 122.9
1956 222.6 107.8 118.4 142.1 153.4 115.0 125.7
1957 225.2 106.4 116.9 146.5 158.2 114.8 125.5
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PRODU CT IV ITY: OUTP U T P ER

Unit of
Manhour Tangible Capital Unit of

Un- Un- Total Input (weighted)
weighted Weighted weighted Weighted EstimateA Estimate B YEAR

91.6 92.5 98.2 96.4 93.4 93.6 1925
94.1 94.4 100.4 99.2 95.8 95.7 1926
95.7 95.6 98.3 97.5 96.4 96.1 1927
95.7 95.9 96.3 96.1 95.9 96.0 1928
100.0 100.0 100.0 100.0 100.0 100.0 1929
97.5 98.8 89.3 89.0 95.4 96.3 1930
98.4 102.1 82.4 82.3 94.0 96.4 1931
95.0 100.8 71.6 71.9 88.1 91.9 1932
93.5 99.3 71.7 72.5 87.2 91.3 1933
104.5 108.6 80.8 82.0 97.6 100.8 1934
108.0 111.9 89.0 90.6 102.7 105.9 1935
113.3 114.4 100.4 102.2 109.9 111.2 1936
114.0 115.6 106.0 107.7 112.0 113.6 1937
117.8 120.3 99.5 100.8 113.0 115.2 1938
122.2 123.6 108.4 110.4 118.7 120.2 1939
124.0 124.4 113.3 114.9 121.2 122.0 1940
134.6 131.3 130.8 131.7 133.6 131.3 1941
136.6 131.3 140.4 140.2 137.2 133.1 1942
141.5 134.1 150.7 150.4 143.4 137.3 1943
152.6 144.5 161.7 161.3 154.3 147.9 1944
159.0 150.9 160.9 160.7 159.3 152.9 1945
150.9 143.1 152.1 150.3 151.1 144.5 1946
151.5 142.3 151.3 146.7 151.3 143.1 1947
156.7 146.4 151.7 144.6 155.4 145.9 1948
162.7 152.8 145.2 137.9 158.5 149.3 1949
175.4 162.8 153.7 145.5 170.2 158.7 1950
179.4 164.8 155.1 146.0 173.6 160.4 1951
183.5 167.7 154.2 145.6 176.4 162.5 1952
190.9 173.1 156.6 145.3 182.3 166.4 1953
195.4 178.4 150.0 138.9 183.7 168.4 1954
204.8 186.8 158.5 146.8 193.0 176.8 1955
206.5 188.0 156.7 145.1 193.6 177.1 1956
211.7 192.6 153.7 142.4 196.2 179.4 1957
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TABLE C

Indexes of Real Hourly Earnings, 1889-1957

Private
Domestic

Manufacturing, Economy,
Wage Earnersa All Workersb

47.3 47.0
48.5
48.5
48.9
51.3
49.5
50.1
52.1
51.2
50.2
53.1 53.4
54.4
56.1
58.1
58.3
57.4
59.0
61.8
61.3
60.4
61.8 62.3
62.9
64.2
64.6
67.4
66.5
64.7
70.3
70.6
74.6
83.5 77.5
83.9
87.3
88.6
92.7

Year
1924
1925
1926
1927
1928
1929
1930
1931
1932
1933
1934
1935
1936
1937
1938
1939
1940
1941
1942
1943
1944
1945
1946
1947
1948
1949
1950
1951
1952
1953
1954
1955
1956
1957

Private
Domestic

Manufacturing, Economy,
Wage Earnersa All Workersb

96.9
94.4
93.9
96.0
99.3
100.0 100.0
100.1
102.6
98.9
103.6
120.5
121.3
121.4
131.5 125.3
134.6
138.0
143.0
150.1
158.5
168.1
175.4
172.3
168.6
167.8
170.1 166.0
178.2
184.6
185.5
190.6
200.3 210.3
204.2
212.7
220.7
223.0 237.6

"Source: Hourly earnings for 1919-57 are those of the Department of Labor; 1890-1914, Rees,
"Real Wages in Manufacturing, 1890-1914" (typescript, 1958); 1914-19, interpolated by the
index for payroll manufacturing industries given by Douglas, Real Wages in the United States,
1890-1926 (Houghton-Mifflin, 1930); 1889, Rees's figure for 1890 extrapolated by data in Long,
Wages and Earnings in the United States: 1860-1890, in press. The cost of living index for
1914-57 is that of the Department of Labor; 1890-1914, Rees; 1889-90, Long.
bSource: Kendrick, Chapter V. This index is derived by multiplying the index of real gross
national product per unweighted manhour (in the private domestic economy) by an index of
the estimated percentage of national income (also for the private domestic economy) received
by wage earners, salaried workers and entrepreneurs. The deflator involved is the implicit index
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Year
1889
1890
1891
1892
1893
1894
1895
1896
1897
1898
1899
1900
1901
1902
1903
1904
1905
1906
1907
1908
1909
1910
1911
1912
1913
1914
1915
1916
1917
1918
1919
1920
1921
1922
1923



of price of the national product at "factor cost." Alternative indexes of real hourly earnings,
obtained by deflating by the implicit index of national product price at "market" (A, below) or
by the BLS-Rees-Long index of the cost of living (B, below), are as follows:

1889
1899
1909
1919
1929
1937
1948
1953
1957

A
52.1
59.2
64.9
76.6

100.0
120.5
171.8
209.6
236.8

B
54.0
60.3
74.3
82.3

100.0
118.2
176.7
215.0
249.0

Index A is given in the work by Kendrick cited. It should be noted that Kendrick's deflators, and
the deflators in the sources he used, were calculated before the new indexes of Rees and Long
were available.
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