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The term "productivity" found its way into economic literature about

a century ago in the form of the marginal productivity theory of value.

There is no need of analyzing that theory before an audience of professional

economists. It is sufficient to remind you that this ib a theory which re-

lates the value of the marginal product to the value contributions of the

factors of production (land, labor, capital). However, for purposes of

this paper, I must emphasize three points: First, this equivalence of input

and output occurs at the margin; second, the inputs and output are related

in both value terms ardphysical quantities; and third, the theory attempts

to account for the division of the value product emong the factors. Thus,

according to this theory, the wages paid to labor will equal the value pro-

ductivity of labor at the margin.

From the very beginning this purely economic doctrine became entangled

with ethical concepts. This confusion of ethics and economics was due in

part (and perhaps largely due) to Karl Marx with his doctrine of surplus

value. Marx argued that all value is created by labor, but that the returns
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to labor in the form of wages do not add up to the value produced. Coe-

sequently, there is a surplus value created by the worker but not accruing

to him. According to Marx, this is the cause of business depressions and

crises.

In defending marginal utility economics against these socialist argu-

ments, sam economists attempted to justify the marginal productivity

theory of wages by arguing that these were the "right" wages, that the

existing level of wages is just what wages "ought" to be, etc. However,

later economists clarified this point. A marginal productivity theory

does not attempt to justify wage levels; it merely tries to explain them.

So much for theory. On the practical side there were two significant

developments which had an important bearing on the concept of productivity.

One of these, which began about the turn of the century, was the industrial

engineering approach of Taylor (end others) with their emphasis on, time-and-

tion study. Taylor's ides was that, at the bench or the machine, the

output of the individual worker could be vastly increased without additional

effort. Workers gnerally characterised this as a "speed up"; but in fair-

ness to Taylor it must be said that he considered this a costless (to the

worker) increase in output, and he certainly thought this increase would be

reflected in the worker's earnings. However, the important point for us

here is that Tayloriem implied a physical concept of productivity--labor

time was related to quantity of product. It also highlighted the contri-

bution to production of the individual worker--his own productivity.
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Sm years earlier the government had taken a hand in this matter.

Congress, by a joint resolution in 1894, directed the then Comissioner

of Labor to investigate and report on:

"the effect of the use of machinery upon labor
and the cost of production, the relative pro-
ductive power of hand and machine labor, the
cost of manual and machine power as they are
used in the productive industries, and the
effect upon wages of the use of machinery op-
erated by women and children; and further,
whether changes in the creative cost of products
are due to a lack or to a surplus of labor or to
the introduction of power machinery."

The survey covered over 60 manufacturing industries as well as rep-

resentative operations in agriculture, mining, quarrying, and transporta-

tion. The analysis consisted of a comparison between (a) the labor time

in hours and (b) the labor costs in dollars of the machine methods of the

1890's and the hand methods of a quarter to a half century earlier. The

year 1894 was one of depression and unemployment. The intent of the

Congress is quite clear--they were concerned about labor displacmnt by

machinery and the substitution of women and children for me workers.

Note that this study measured output in physical term, relating

labor time (and labor costs) to physical output of goods. Furthermore,

the comparisons that were made in the study were based upon average or

representative performances of firms and industries rather than upon mar-

ginal performances.
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In subsequent special studies over the next 30 years, the Bureau

of Labor Statistics continued to use this type of productivity measure-

mants, namely, relating the output of a given firm or caidity to the

men-hours of labor expended on its production. In the middle 1920's

a new idea was developed, namely, the aking of annual indexes of output

per an-hour for an industry or some particular operation. Although the

Bureau by that time was using the term "labor productivity" quite freely,

it was clearly understood that the term merely meant industrial output

expressed as a ratio to labor input.

Furthermore, since current employment statistics in those days

covered only production workers, it was the mn-ours of these workers

whch were used for the calculation of annual indexes of output per m-

hqur. Since the purpose was to measure trends (not levels) of produc-

tivity, this limitation was not considered serious. However, since Wbrld

Var II, nonproduction workers, such as office workers and other white-

collar workers, have been expanding in practically all manufacturing in-

dustries, while production workers have been declining in a good many in-

dustries. Therefore, production workers are no longer reasonably representa-

tive of trends in the total employment in manufacturing. So at the present

tine, the Bureau of Labor Statistics, wherever the data permits, is intro-

ducing measures of total employment, including both production workers and

office workers, ih calculating productivity trends.
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During the great depression of the 1930's, public attention was

centered upon problems of unemployment. This wa the tim when may

people attributed unemployment in large masure to the displacement

of ma by machines. World War II demenstrated the futility of this

theory. It became evident that the unelom et of the 1930's was not

due to mechanization as such, but to other eamues. Furthersore, it

was also clear that the introduction of new technology is a slow process,

perhaps quite spectacular in specific productive operations and indus-

tries, and very important over a long time *pan, but small in relation to

the total sweep of the American economy over a short period of tim.

After World War II some nw developmts created some additional

needs for productivity measurement. One event was the passage of the

Eployment Act of 1946, through which the Nation upmood its determination

to maintain high levels of employmt under practically all circstances.

The Act was passed at a time when there was great concern about a possible

postwar depression with consequent unemployment of millions of workers.

The primary emphasis of the Act was on stability, meaning the elimination,

or at least the mitigation, of cycles of prosperity and depression.

As the fear of depression faded with the passage of years, attention

shifted to the rate of growth of the conomy. The elimination of cycles is

in itself a factor making for faster growth, because there is some ground

for thinking that alternative swings of prosperity and depression may slow

down the growth of the economy to som extent. Rowever, the remaining pro-

blem then was, is the economy growing as fast as it could? It was on this
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point that there was renewed interest in productivity measurement for

the economy as a whole, since productivity is a primary factor in deter-

mining the rate of growth. This type of productivity measurmeet is a

global concept, relating the Nation's total output of goods and services

to the total labor time expended in production.

Another postwar development was the application of the productivity

idea to collective bargaining. In the General Motors agreement with the

United Automobile Workers in 1948, the company agreed to pay each year a

wage increase based upon technological progress. The wording of the section

in the General Motors contract is as follows:

The annual improvement factor provided herein
recogaises that a continuing improvemnt in the
standard of living of employees depends upon
technological progress, better tools,. methods,
processes and equipment, and a cooperative
attitude on the patt of all parties in such pro-
gress. It further recognizes the principle that
to produce more with the same amount of hman
effort is a sound economic and social objective.

The word "productivity" is not used, nor is there specific reference to

output per man-hour. Neither is there any mention of the rate of increase,

the length of the trend, or the scope of the concept.

This brief, historical review does not by any means exhaust the list of

the concepts and the measurements of productivity, but it should be suffic-

ient to show how diverse these concepts and uses are. No wonder the term

productivity is confusing to both economists and to laymen, and no wonder

there are may proposed measures of this factor.



And there are indeed productivity measurements of many different

dimslions. At one extrem is the simple measurement of the output

of units of product by the individual worker or crew. This is a measure

of physical output, but it is directly converted into value for the wage

earner by the hourly wage, by the piece rate, or by incentive bonuses.

Furthermore, since the machines and the processes are definitely fixed

when the wage rates are set, the variations in output can be attributed

to the efforts of the individual worker (or the crew). It is not sur-

prising that many workers have firm ideas about the output. of goods being

directly due to the skill and effort of each individual worker.

The mployer looks at this type of productivity measurement in a

s*mewhat different way. He is less interested in such productivity ex-

pressed as output per art-hour than he is in the reverse form of expres-

sion--man-hours per unit of product. In this way he ca measure the m t

of labor time required for an operation, and thus can calculate his labor

costs, as well as gauge the places where substitution of capital for labor

will be profitable.

Management has a continuing interest in reducing costs of operation,

including labor costs. Since wages ca seldom be cut except ia extrn

depression, this interest takes the form of trying to reduce the nfer of

men required for the operation, or to increase the output within the se

labor time. This is the aspect of labor-management relations which takes

the form of disputes over "working rules", "customary work practices",

'restriction of output", etc. The comlexity of this issue becomes evident
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when we consider the many thousands of plants and industries in which local

work practices differ. Management's interest is to make changes; labor's

interest is to try to control or participate in these changes. But these

local conditions can be different, not only iong industries but even among

plants within the same company.

At an intermediate level we have productivity statistics for an in-

dustry, codbintng or averaging the data for individual firm. However,

the more comn type of industry data are chronological indexes measuring

chaes in output per man-hour from year to year. Such indexes can be

derived from production data for the industry as a whole, which can be

matched with comparable employment data showing the man-hours of work.

The result provides an annual index of output per man-hour which can then

be computed year after year.

However, industry production indexes can't always be built from physical

output figures, which are sometimes so diffuse and variable as to render it

difficult to combine them all in an industry-wide figure. When an industry

has a single basic product, such as coment, the physical output method is

practicable. In may areas, however, where physical output data are not

available or adequate, alternative methods such as price deflation of value

of output may be used. Another approach to the development of output per

m-hour measures involves the deflation of value added by appropriate price

indexes. The result gives in constant dollars the net value added from year

to year, which is an approximation of the real product. This method (or an
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approximation of it) is used in the computation of productivity indexes

for groups of industries, for major sectors of the economy, and for the

economy as a whole.

The Bureau of Labor Statistics has published within the past year a

series of indexes of output per an-hour over the period 1947-58 for the

private economy as a whole, for agriculture and nonagriculture separately,

and for anufacturing and noaufacturiug within noaiculture. These

data show that output per rn-hour for the total private economy increased

at a rate of from 3 to 3h percent per year on the average.

The range is due mostly to differences in the method of computing

man-hours. The Bureau of the Census asks householders to report the hours

they actually worked, excluding holidays, vacations, and sick leave; such

a report represents the actual time spent at the plant. On the other hand,

the Bureau of Labor Statistics asks employers to report the total hours

paid for, including paymts to employees on leave, vacation, etc. The

actual difference between the two man-hourmea etsmay be due to statis-

tical differences as well as conceptual differences.

Some economists have criticized the Bureau of Labot Statistics for

using this "hours paid" concept instead of "hours actually worked"; but

our judgmnt is that both figuras arenecessary and useful. One of the

more important statistical series issued each month is the average hourly

earnings of production workers in several hundred industries. If productivity

and earnings trends are to be compared, both should be computed on the s*_
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basis. That is to say, "hours paid" should be used In both series--or

beth should be on an "hours worked" basis.

To return to the trends picture, the sector makin the meot spec-

tacular progress since World War TI is agriculture. (Chart 1) From

1947 to 1958 the output per mm-hour In agriculture are than doubled--

an anual average rate of increase of 6.2 percent. The high productivity

rate for the eon as a whole, during this postwar period, has been due

almost entirely to the perfor ce of agriculture, with an average rate of

gain mare than ;wice as fast as the entire private nonfam economy (2.4-

2.9 percent per year). Manufacturing averages somewat higher than the

rest of the private nonfarn sector. Among the industries in this fa

sector are w1hlesale and retail trade.

A word of caution is necessary con ring productivity in agriculture.

It is true that agriculture has forged far ahead since 1947, but this does

not shm that the level of productivity on farm is ahead of the level in

nonfam Industry. On the contrary, the level of output per rn-hour in

agriculture has in the longer past been behind that of industry ia general,

and far behind that of uany individual industries. What has happened

recently is that agriculture is catching up with industry's productivity

levels.

The close connection between productivity and real wages has long been

recognized-by econmistse. In the short ru, wages can gain at the expense

of profits, interest, rent, royalties, taxes or other shares in the total
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product. Or, in a particular industry or sector of the economy, the

workers can obtain real differential advantages in wages ever workers

in less prosperous industries. But for the economy as a whole in the

long run, the general level of real wages tends to rise only as fast

As productivity increases. A rising standard of living fora nation

is obtained largely from productivity gains.

We have two charts which illustrate this point. One shows output

per ma-hour in manufacturing for the 25-year period, 1914-39* coMred

to the real earnings of factory workers. Despite all the in ciz

in the data, two points stand out: First, the general treads of the

two series are quite similar; but, second, there are wide variations

from year to year. Of course, this close correspondence for ufctur-

ing was somewhat fortuitous. A principle which holds for the econo as

a wole is not necessarily valid for major sectors. Factory workers

miht have-achieved gaius in real wages at the expense of other classes

of workers; or conversely, they might have contributed their productivity

gains to real wages elsewhere. T chart se to indicate that they

reaped their ova productivity gains.

The next chart shows a similar c arion for the period 1947-58.

In this case we have usod the real product per - r for the total

private eoo ned two kinds of real cm ation - for the total private

econm and for the private nonfarm, that is, cluig fre' comes

and farm wages. The general corresponce of the productivity end
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compnsation trends is quite evident. it is equally clear that in the

middle years of the period nonlabor factors were getting some benefit

from productivity gains, while in recent years real compensation has

run ahead of productivity. Over the entire period the change in real

compensation per man-hour has been about the sme as the increase in

overall output per man-hour.

However, this economic truism concerning productivity and real wages

does not readily lend itself to statistical measurement nor does it pro-

vide precise policy guidance. What is the long-run trend in productivity

for the economy as a whole? Measurements of productivity trends can

differ widely, depending on the length of the period of time covered, the

specific statistical methods selected, and the uses to which the results

are to be put.

Our analysis in this paper has surely denstrated the multitude of

concepts and measures which come under the general term "productivity".

Consider how remote from each other are (a) measures of output of indivi-

dual workers and crews, and (b) a comprehensive measure of trends in output

per man-sotu for the economy as a whole. It is difficult to connect two

such reae ideas in any meaningful way.

This problem has been sharpened during the past decade because of the

rapid growth oe future or deferred wage increases negotiated through col-

lective bargaining contracts. Mention was made earlier of the General Motors

contract of 1948. It is interesting to trace the expansion of this idea

since that first contract was negotiated.
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Thk tie-up between productivity and future annual wage increases

did not attract much attention at first. In fact, some labor and

mmnagenit groups tended to condm the General Motors contract. How-

ever, when the outbreak in Korea occurred, with price and wage stabiliz-

ation on the horizon, literally hundreds of contracts were negotiated

on this pattern. These were negotiated in the hope and expectation that

such contracts would be accepted by a wage stabilization agency (as in

fact they later were). In the period of price stability following Korea,

some labor groups tended to lose interest in quarterly escalation based

on the Consumer Price Index. However, the concept of long-term collective

agreements, with annual increases projected several years into the future,

continued to grow. So while index escalation declined for several years,

productivity escalation increased.

These future or deferred wage increases were not always tied to pro-

ductivity gains. In the General Motors contract, there was cleai*ecognition

of the responsibility of the union to cooperate in bringing about the in-

creases in productivity which would warrant the increases in wages. In

many of the now agreements for deferred wage increases there was no such

contractual provision; in fact, there was often no indication at all of any

connection between the wage increases and productivity.

With the new upward surge of the Consumer Price Index, 1956-1958, there

was a renewal of interest in price index escalation, and the number of workers

under such escalation increased to new peak levels--about 4.5 million.
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At this time, a new factor entered the picture, namely, nationwide

concern about the problem of inflation. The doctrine ws advanced that

wage increases should not exceed productivity increases, for otherwise

prices would rise and inflation would continue. Critics of these long-

term escalation agreements assigned these contracts a major responsibility

for creeping price inflation. However, som studies by the Bureau of Labor

Statistics have shown that workers under these contracts have not fared

any better over the years than other workers who negotiated annual wage

increases without escalation. Then the arg-ent shifted toward a slightly

different direction, naewly, that wage increases negotiated by strong

unions in prosperous industries, perhaps those with high productivity

gains, have spread to other industries and occupations less prosperous

and perhaps with little or no productivity increases. According to this

theory, it is the rapid spread of wage increases throughout the economy

which force up labor costs and cause higher prices.

One difficulty with this theory is that we do not have enough infor-

matioa on wases (and salaries) to test the idea. We don't know how fast

wage increases spread from industry leaders to the less prosperous industries,

to novinv,-cm workers, to salaried office workers and to the different sections

of the cova-mry. It was for this reason that Congress this year provided

funds to the Buneau of Labor Statistics to develop a comprehensive program

of wage statistics which would provide answers to some of these questions.
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In this discossion there has been no mention of monetary policies

or fiscal policies, and their influence on price and wage levels. This

omission is deliberate, but it is not because monetary and fiscal factors

are considered unimportant. No analysis of inflationary trends would be

complete without them. However, this paper is concerned with institutional

factors, such as labor-management relations, through which monetary and

fiscal policies are injected into the stream of economic life.

At the collective bargaining table, or in the unilateral wage deter-

minations by nonunion employers, these overall natioaal policies seem

very remote, and seldom have much to do with the specific decisions of

workers or employers. This paper is directed toward this latter aspect

of the problem.

The interaction of the debate on inflation from the viewpoint of

national economic policies with the labor-management negotiations at

company or industry levels has further confused the relationships between

productivity, prices and wages. What are the actual productivity gains

to which reference is made? Do they refer to productivity of the nation

as a whole, or the industry, or the firm for which the contract is being

negotiated? From the point of view of the worker, the productivity which

he sees is that in his own plant or in his own work. But it is quite

clear that wages throughout the nation cannot be determined on the basis

of the productivity of the plant or industry. Over the lat 11 years

(1947-1958), the productivity in agriculture has more than doubled. At



the ame time, there are other industries in which there has been scarcely

any gain at all. Should agricultural wages therefore be doubled, while

in these other industries they should not be increased at all? This

next chart shove the extreme variation which occurred in the man-hour

outputs of 34 manufacturing industries in the seven-year period, 1919-26.

The wage changes in these industries during that period showed no such

variation.

It is quite obvious that plant or industry productivity does not

govern wages. A much more potent factor is the competitive relationship

of jobs and occupations in the labor market. Workers with the same skill

or occupation try hard to get the saw wage, whether they are working in

a prosperous industry or a declining one. Agricultural wages and farmers'

incomes have shown some gains as a result of the high productivity'during

the last decade, but the biggest factor in that productivity has been the

decline in the number of farmers and farm workers. These have shifted from

agriculture to other industries where wages were higher. In other words,

productivity has been accompanied by the elimination of jobs.

If productivity in the individual plant or industry is not the right

measure, then perhaps it is the average productivity of the economy as a

whole which counts. This means that the average wage (and salary) gains

in a given year would not be higher than the average productivity gain for

that year.
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One difficulty here is that productivity gains do not rise in a

smooth trend. In some years, the figures are quite spectacular, but

in succeeding years they may be rather small. In 1950, as compared

with 1949, the gain was about 6 percent; likewise in 1955. But in

1956-58, the gains were less than 2 percent per year. It is quite ciear

that the close relationship between productivity and real wages grows

out of general trends and does not reflect annual fluctuations.

The other statistical problem is the measurement of the wage and

salary increases which are to be matched with productivity. The actual

statistics which are most widely available are average hourly earnings

in several hundred industries, but these constitute only the most general

approximation of wage changes. The average earnings can be influenced

by changes-in the composition of the labor force. For example, the

elimination of some unskilled occupations and an increase in the skilled

could cause the average hourly earnings for a firm or industry to rise,

even though there had been no change in the wane rates for either of these

groups. (Of course, under some circumstances the reverse actually happens,

namely, average hourly earnings decrease because of ^ decline in the highly-

paid skilled workers.)

But even if average hourly earnings were acceptable " a crude measure

of wage rates, they are not a true indicator of total labor payments by the

employer. In addition to cash wages, ny workers in recant years have re-

ceived extensive fringe benefits, sucha" penions, holidays with pay, sick
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leave, etc. These fringes constitute actual costs to the employer. How-

ever, no adequate statistics on the extent of these fringe benefits, in-

dustry by industry, are available. It was for this reason that the Bureau

of Labor Statistics was authorized this past year to undertake detailed

studies of the extent and volume of these benefits. In some industries the

employer costs of these benefits are quite substantial. In relating pro-

ductivity to wages, therefore, these must be added to the average hourly

earnings or to the cash wage rates.

Then there is still another factor which must be taken into account

in comparing productivity and wages. That is the effect of shifts of

manpower from one industry or occupation to another. When a lowage worker,

sueh as a farm sharecropper, leaves the farm and fine a job in industry,

he produces gains in both productivity and wages by the shift. Since he

is moving from a low-productivity industry to a high-productivity industry,

the productivity figures for the nation as a w1hle will show an increase.

However, at the same time, he moves from lower wages to higher wages, thereby

raising the average income of the conity. It is the shift itself which

produces both gains.

Now to conclude. Surely this review of productivity statistics amply

dmonstrates the problems faced by labor and management, by economic analysts,

by government policy makers and by the general public in trying to make use

of this vital, dynamic factor in our economy, namely, productivity. It is

to be hoped that the statisticians will be able to develop more and better
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Informatio on the vrious form of productivity, end that the economists

will Mltiply their efforts to analyze and clarify the relationship of

productivity to prices, wages, the standard of living, ad the Nation's

*conomic gtwth.


