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LETTERS OF TRANSMITTAL

DECEMBER 23, 1980.
To the Members of the Joint Economic Committee:

Transmitted herewith is a staff study, printed separately, and tech-
nical papers which together form Volume 10 of the Special Study on
Economic Change (SSEC).

Volume 10 is entitled "Productivity: The Foundation of Growth"
and is one of 10 areas on different aspects of the economy published by
the SSEC. The SSEC was initiated in 1978 under the direction of
the former Chairman of the Joint Economic Committee, Representa-
tive Richard Bolling, then Vice Chairman Senator Hubert H. Hum-
phrey, and the former Ranking Minority Member, Senator Jacob
K. Javits. It is intended to identify major changes in the economy
and to analyze their implications for policymakers. The successful
completion of this Study will, I believe, help provide an economic
agenda for the United States for the decade of the 1980's.

The views expressed in the technical papers are exclusively those
of the authors and do not necessarily represent the views of the Joint
Economic Committee or of individual members. The staff study was
approved by the Chairman's Special Study Review Committee formed
by the Chairman, Representative Bolling, Ranking Minority Member
Representative Clarence J. Brown, and Senator Javits.

Sincerely,
LLOYD BENTSEN,

Chairman. Joit Economic Committee.

DECEMBER 19, 1980.
Hon. LLOYD BENTSEN,
Chairman, Joint Economic Committee,
Congress of the United States,
Washington, D.C.

DEAR MR. CHAIRMAN : Transmitted herewith is a staff study, printed
separately, and technical papers entitled "Productivity: The Founda-
tion of Growth," which constitute Volume 10 of the Special Study
on Economic Change (SSEC).

The SSEC was initiated under the leadership of former Chairman
of the Joint Economic Committee, Representative Richard Bolling,
Vice Chairman Senator Hubert H. Humphrey, and former Ranking
Minority Member, Senator Jacob K. Javits. The Study is divided into
10 substantive areas. which together chart major changes in the econ-
omy and analyze their implications for policymakers. Volume 10
comprises an analysis of why IT.S. productivity growth has declined
and a description of those areas where improvements in productivity
growth can be realized.



IV

Most of the major issues dealing with the U.S. economy as a whole
eventually get down to the problem of America's stagnant productivity
growth. Issues such as stagflation, Federal budget priorities, energy
conservation, research and development, government regulation, and
labor policy all have their counterpart in a discussion of productivity
growth. This study looks at all these factors as a means of emphasizing
the multifaceted aspect of the productivity problem and of the many
different policies which the United States will need to address in order
to restore the kind of growth which translates into a rising standard
of living for the average American.

It should be understood that the views expressed in the technical
papers are exclusively those of the authors and do not necessarily
represent the views of the Joint Economic Committee or of individual
members. The staff study was approved by the Chairman's Special
Study Review Committee formed by the Chairman, Representative
Bolling, Ranking Minority Member Representative Clarence J.
Brown, and Senator Javits.

Sincerely,
JOHN M. ALBERTINE,

Executive Director. Joint Economic Committee.
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THE DETERMINANTS OF THE DECLINE IN MEASURED
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By Gregory B. Christainsen and Robert H. Haveman*
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I. INTRODUCTION

Since 1965, measured productivity in the United States has had a
disappointing and largely unexplained performance. Over the entire
period, the rate of productivity change has been lower than in pre-
ceding periods. Moreover, the upward trend in labor productivity has
been broken at least twice during this period.

In this paper, we will focus on this adverse productivity pattern
and seek to understand its nature and causes. In section II, we will
describe the course of changes in productivity over the 1965-79 period.
Three time series indices of productivity will be discussed, and a de-
scription of discrepancies among them will be presented. Section III
will present a catalogue of the determinants of productivity. Changes
in any of these determinants could alter measured productivity change
and account for the post-1965 performance of this variable.

Then, in section IV, studies which have addressed the determinants
of recent productivity change will be described and critiqued. These
studies differ in their data and methods, and hence in their findings.
We will seek to understand these differences and to explain them.

In section V, we will seek to appraise the likely role of environ-
mental regulations in the observed decrease in productivity growth,
for it is with respect to environmental policy that the concern over
productivity growth and its relationship to real economic welfare can
perhaps best be put in perspective. Our appraisal will be based on the

* University of Wisconsin-Madison.



studies discussed in section IV, and will implicitly reflect our judg-
ment of the biases and reliability of these various studies. In this dis-
cussion, we will introduce a number of other considerations relevant to
forming an overall judgment on the role of environmental policy on
measured economic performance.

TI. THE FACTS OF THE PosT-196 5 REDUCTION IN PRODUCTIVITY GROWTH

In concept, a Nation's productivity can be defined simply as its
aggregate final output per unit of input. However, because of diffi-
culties in aggregating the diverse outputs and inputs of a modern
economy, the measurement of productivity performance is not a
straightforward matter. The most common-though by no means the
most analytically sound-procedure has been to measure productivity
by obtaining an estimate of final aggregate private sector output
divided by the number of person-hours of labor input used in produc-
ing this output.' This concept could be called a single-factor produc-
tivity measure, and because it does not reflect in its denominator the
full set of inputs, it has clear weaknesses. Recently, however, econo-
mists have attempted to compile series for private sector output per
total factor input and several related measures. These are designed to
avoid some of the weaknesses of single-factor productivity measures.

By any of the above measures, productivity growth in the United
States has undergone a sharp decline since the mid-1960's. From 1947
to 1966, output per person-hour in the private sector grew at an aver-
age annual rate of 3.44 percent.2 During this period there were cyclical
deviations from the trend rate of growth, but otherwise the series was
a relatively smooth one. Then, beginning in 1966 or 1967, there appears
to have been a break in the time trend. From 1966 to 1973, private
sector output per person-hour grew at an average annual rate of
2.15 percent, a decline of almost 1.3 percentage points from the earlier
period. In 1973, a further break seems to have occurred, and from
1973 to 1978 an annual rate of only 1.15 percent was registered-only
one-third of the recorded rate for the immediate post-War period and
a further decline of a full percentage point from the years of 1966-73.
Estimates for 1979 suggest a very weak performance, one well below
the rate of the 1973-78 period. An estimate from the Council of Eco-
nomic Advisers puts the 1979 rate at -0.9 percent.

If one confines attention to the private sector's nonfarm component,
a similar story emerges. Output per person-hour in this subsector
grew at an average annual rate of 2.83 percent from 1947 to 1966,
averaging about 2.8 percent between the peak years of 1948 and 1955
and about 2.7 percent between the peak years of 1955 and 1965. From
1966 to 1973, the figure fell to 1.8 percent, and the years from 1973 to

x A more satisfying procedure for measuring productivity and changes in it would be
based on a full production function analysis in which all imputs were accounted for and in
which price changes of and substitution among these imputs were also reflected. Such an
accounting of the output growth process, and indirectly, an evaluation of technical change
is found in Gollop and Jorgenson (1979) and Gollop and Roberts (1979).

2 Taken from Mark (1978). p. 486.
Economic Report of the President (1980). Such short-term changes in the productivity

index should be heavily discounted, however. In a period in which changes in the rate
of growth of output are large, such as at the start of a recession, quarter-to-qrarter
changes in the rate of measured productivity growth are not likely to reflect underlying
technical changes.



1978 saw a further decline to 1.02 percent. Again, the average for
recent years is well under one-half of the corresponding figure for the
immediate post-war period. As the economy approached peak levels
of resource utilization in 1978, the results were truly startling. Non-
farm output per person-hour grew only 0.5 percent for the year, one
of the lowest expansion year figures on record. And during 1979, the
nonfarm component fell by 1.2 percent.

The use of nonresidential business income per person employed as
a measure of productivity performance implies an even more dramatic
decline. This measure, which ignores changes in hours worked by the
labor force, showed an average annual growth rate of 2.9 percent for
1947-66. For 1966-73, it averaged 1.3 percent and for 1973-78, it actu-
ally declined by an average of 0.1 percent per year.'

Although single-factor productivity measures (e.g., output per per-
son-hour) have serious weaknesses, the picture of productivity change
which they yield is not greatly different from that of more complete
measures. While total factor productivity in the domestic business
economy grew at an average annual rate of 2.9 percent for the 1948-66
period, it grew only at a 1.4 percent rate for the 1966-76 period-once
again, the average for recent years is less than one-half that for the
immediate post-war period. The deceleration in "labor productivity"
growth was somewhat greater due to the deceleration in the growth
of capital per unit of labor which occurred after 1966. These post-war
patterns in productivity growth are summarized in table 1.

TABLE 1.- POST-WAR ANNUAL PRODUCTIVITY GROWTH RATES IN THE UNITED STATES, VARIOUS MEASURES
OF PRODUCTIVITY

[In percentl

Output per Output per Nonresidential Total factor
person-hour, person-hour, business income productivity

private nonfarm per person in domestic
sector private sector employed private business

1947 to 1966----------------------- -------- 3.44 2.83 2.9 12.91966 t 1973 -------------------------------- 2.15 1.87 1.3 21.41973 to 1978 -------------------------------- 1.15 1.02 -. 1 --------
1979 ------------------------------------- -. 9 -1.2 NA NA

I For years 1948-66.
2 For years 1966-76.

Source: Figures for output per person-hour, private sector and output per person-hour, nonfarm private sectorwere taken from Mark (1978), p. 486. Figures for nonresidential business income per person employed were takenfrom Denison (1979c), p. 21. Figures for total factor productivity in domestic private business were taken from Kendrick(1978), p. 511.

For the past three decades taken as a whole then, labor productivity
in the private business sector has grown at an average annual rate of
about 2.8 percent. However, if the trend of the first two decades had
continued, the index of labor productivity in 1980 would be about
15 percent above the level actually attained.

Significantly, there appears to have been less deceleration in pro-
ductivity growth in the economy's manufacturing sector than in other
sectors. In 1978 productivity growth was 2.4 percent, which is close to
the 1948-69 trend rate of 2.6 percent. For 1978, nonfarm, nonmanu-

' Taken from Denison (1979c), p. 21.



facturing productivity actually fell 0.3 percent so that the index of
manufacturing productivity had risen over 12 percent more than the
total nonfarm index since the base year of 1967. Productivity growth
in manufacturing was 1.8 percent during 1979-a respectable perform-
ance compared to that of the economy as a whole. In the nonmanufac-
turing sector, the most dramatic slowdown in productivity growth has
occurred in mining, construction, and utilities. Declines in these in-
dustries account for more than half the productivity deceleration in
the priva te nonfarm sector during the past decade. These patterns are
summarized in figure 1, which shows the pattern of productivity
growth in the private nonfarm economy and some of its component
sectors.

FIGURE 1.-Productivity indexes, by sector, 1948-78

19ti700

NOTE: The productivity figures in this chart hace reen adjusted for

the impact of short-term cyclical sings in the economy.
Productivity typrcally declines in the curly staIrs of a ces-
lion and increases rapidly asa recovery begins. The Federal
Reserve Board capacity utilitatio rate was used as a proy

for the economy's cyclical impact on productivity.

Source: Morgan Guarantee Survey, November 1978, p. 8.



Comparing productivity trends in the United States with those in
other countries is difficult because of differences in the nature and
quantities of statistics among the countries. There is a consensus among
the numerous studies undertaken, however, that the average annual
growth rate in labor productivity has been lower in the United States
during the post-War period than in most other industrialized coun-
tries. And according to the Bureau of Labor Statistics study of manu-
facturing productivity for 1970-74, the performance of the United
States was exceeded by all of the 11 other non-Communist countries
studied and also by 1971-75 estimates for the Soviet Union.5 Output
per person-hour is still higher in the United States than in any of these
other countries, but the gap has been closing.

III. CAUSES OF THE PosT-1965 SLOWDOWN IN MEASURED PODUCTIvrrr
GROWTH

The conventional productivity index for the economy is a ratio of
two aggregate time series-total output and total person-hours of in-
put. As a consequence, there are numerous changes in the economy
which might affect the index-some operating through the output
variable and some through the input variable. Moreover, because both
numerator and denominator are aggregate measures, compositional
changes (e.g., by industry or occupation) within either aggregate could
affect the overall productivity index.

In part because of the composite nature of this index, numerous con-
jectures have been put forward in an attempt to account for the de-
celeration that has been experienced. In this section, we identify those
factors which seem most likely to have contributed to the slowdown.
Then, we review the available quantitative studies which have sought
to decompose the deceleration into its component parts.

The Composition of Output

Two major sectoral shifts in the composition of output have been
recorded in recent decades. The first is the shift from the farm to the
nonfarm sector. Second, within the nonfarm sector, output has shifted
from manufactured goods to services.

The first shift-from the farm to the nonfarm sectors-is reflected
in the divergence in productivity change between indexes reflecting
total private sector output per person-hour and private nonfarm out-
put per person-hour. As table 1 shows, the former index has fallen
more rapidly than the latter. Because the level of labor productivity
in the farming sector has been much lower than that for nonfarm
labor, this shift has contributed to the rise in overall labor productivity
which has occurred. However, most of this shift in the labor force
occurred before 1966. Since 1967, very little additional movement has
taken place. Moreover, levels of labor productivity in the farm and
nonfarm sectors are now much closer than they have been in the past.
For this reason alone, then, one of the major sources of productivity
growth in the two decades after the War was no longer available in
the third decade. And, as a consequence, few gains in total private

I See Fabricant (1978), p. 511.



sector labor productivity have resulted from this source in recent
years.

The second shift-from manufactured goods to services-has also
contributed to the slowdown in productivity growth in the nonfarm
private business sector. The relative share of manufacturing in total
employment has been declining steadily now for two decades. And in
the most recent period from 1972-77, output in services rose 45.8
percent (in terms of 1972 dollars) while manufacturing output rose
only 39.9 percent. GNP rose 41.29 percent. Since productivity in
services has been, on average, below that in manufacturing, overall
productivity may have slowed as a result of the shifts to services.
(This slower growth in productivity in the services sector is seen in

fgure 1.)
Advances in Knowledge, R. & D.

Advances in knowledge can enhance productivity in either of two
ways. They can directly enhance the quality of inputs, or they may
enable producers to combine inputs of existing quality in a more
efficient manner. It is, of course, very difficult to say how much more
we now "know" compared with 1967 or 1973. Undoubtedly, however,
a major contributing factor to past advances in knowledge has been
research and development (R,. & D.) outlays.

As a percentage of gross national product, R. & D. spending reached
a peak in the mid-1960's during the high-water years of the NASA
space effort. At that time R. & D. accounted for roughly 3 percent of
GNP. Since 1966, however, R. & D. has undergone a slow decline until
it now accounts for only about 2 percent of the Nation's spending.
R. & D. spending by the private sector has grown steadily with GNP,
but government-financed efforts have not.

The Composition of the Labor Force

Many investigators have pointed to the changing demographic
nature of the Nation's work force as a major factor in the decline in
productivity growth. During the post-1966 period there have been
sharp increases in the labor force and in labor force participation
rates, and the age-sex composition of these increases has been heavily
weighted toward women and teenagers. In 1964. prime-age males
(those 25-54) composed 46 percent of the labor force. For 1978, the
figure was 36 percent. In part this has been due to the fact that persons
born during the "baby boom" reached working age and entered the
labor force. It. also reflects the recent explosion in labor force
participation by women.

Because they lack experience and have average education levels
below the prime-age working groups. new entrants into the labor force
are typically less productive than their more experienced counterparts.
This is most apparent in the case of teenagers. In the case of women,
barriers have existed into the more productive lines of work, irrespec-
tive of age, and women have also had relatively fewer opportunities
for training.

Moreover, with the rapid growth of women and teenagers in the
labor force, part-time employment has grown relative to full-time



employment. For this reason alone, then, measures of productivity
change which focus on people working rather than the hours they
work-such as nonresidential business income per person employed-
will show much larger declines in productivity than indicators with
more precise input measures in the denominator.,

In the future, the composition of net increments to the labor force
is expected to have a positive efiect on productivity. Because of a large
drop in the birth rate in the 1960's, relatively fewer youths will reach
woking age in the 1980's. It has been estimated that the population
aged 16 to 24 will decline by a full 6 million people. At the same time,
the number of persons 25-54--the years of peak productivity-will be
increasing substantially. In addition, women are expected to gain
incereasing access to training and more productive lines of work.

The Capital-Labor Ratio

An economy's capital-labor ratio is of substantial importance for
achieving increases in productivity, regardless of the measure used. It
is largely through new plant and equipment that more advanced
technologies are introduced into the production process. Moreover, in
the absence of increases in capital inputs, producers will experience
diminishing marginal returns to each additional unit of labor
employed. One of the most striking features of those countries which
have achieved high levels of productivity has been the accompanying
increases that have occurred in these countries' capital-labor ratios.

At the same time that the labor force in the United States has
experienced an increase in its growth rate, the country's capital stock
has grown at a somewhat reduced rate. From 1947 to 1973, the capital
stock grew at an average annual rate of 4.0 percent. Since 1973,
however, this average has been less than 2.5 percent. Net of deprecia-
tion, capital per employed person rose at an average annual rate of
about 2.0 percent from 1948 to 1969, but fell to about 1.2 percent
thereafter.

Returns to capital (profits, net interest, rental income, and deprecia-
tion) have represented about one-third of private sector income
throughout most of the post-war period. According to growth theory,
a 1 percent decline in the capital stock will then produce a one-third
percent decline in the economy's overall growth rate. A 1.5 percent
annual decline in capital stock would thus have produced a 0.5 percent
annual decline in the Nation's overall growth rate.

As previously mentioned, the decline in the growth of labor produc-
tivity has exceeded that of measures which consider total factor input
because of recent declines in the growth rate of the aggregate capital-
labor ratio.

Economies of Scale

In many industries there is a range of output levels within which
the average cost of producing a unit of output declines as output
expands. At a particular point in time, however, the demand for out-
put may be insufficient to justify output levels which would make it

a It is largely for this reason that productivity growth for the 1973-78 period was nega-tive for this measure. See table 1.



possible for these "economies of scale" to be realized. One benefit of
economic growth, then, is that over time, it may bring with it the
requisite expansion of demand that lowers average costs of produc-
tion. Put alternatively, output per unit of input -may increase with
the aggregate size of the economy. Thus, economies of scale can be
seen as both a cause and an effect of productivity growth.

Energy Price8

While for many years, United States citizens enjoyed the avail-
ability of cheap sources of energy (largely because of public policy
measures), 1973 brought an abrupt end to this situation. The quadru-
pling of the world price of crude oil by the OPEC cartel undoubtedly
had a severe effect on the productivity of the economies of the world's
industrialized nations.

Changes in relative prices may occur daily without tremendous
strain to whole economies. But the magnitude of the energy price
change, combined with the complementary nature of energy and capi-
tal, was a serious blow. The sharp hike in energy prices increased the
obsolescence rate of much of the capital already invested. Plant and
equipment intended to be used over a period of years suddenly became
less profitable to use. Moreover, there were adjustment costs as
businesses had to employ resources, first, to learn how to operate in
the new energy environment, and second, to actually make the neces-
sary adjustments in the structure of production. Moreover, while
rapidly expanding demands can lead to economies of scale which in-
crease productivity and offset the effect of rising energy prices, it is
precisely those sectors with high energy usage that have been con-
fronted with stagnant demands. Electric utilities are a case in point.

Environmental and Health-Safety Regulations

Over the past few years, government regulations have required that
an increasing proportion of the labor and capital employed by busi-
ness be devoted to the protection of employee health and safety and to
pollution abatement. While such regulations may involve substantial
benefits, their contribution to measured output-the marketed goods
and services produced-is minimal. Capital spending as a percentage
of gross national product, which has fallen to less than 9.5 percent
from a peak of 11 percent in the mid-1960's, drops to no more than 8.7
percent if one considers the investments mandated by these regula-
tions to be nonproductive.

Since 1967, there have been numerous regulations issued governing
worker health and safety. The Occupational Safety and Health Act
(OSHA) was perhaps the most noteworthy piece of legislation in this
regard. Also to be considered are safety regulations with respect to
motor vehicles and legislation to protect employee health and safety
in coal, metal, and nonmetal mining. The increase in health and safety
regulations in the mining industry 'has been particularly striking.

As for pollution control measures, these were certainly undertaken
prior to the mid-1960's (the Water Pollution Control Act of 1948, the
Air Pollution Control Act of 1955, and the Clean Air Act of 1963),
but early legislation did not affect business costs the way subsequent



measures did. The measures undertaken in the more recent period in-
clude the Water Quality Act of 1965, the Motor Vehicle Air Pollution
Control Act of 1965, and the Air Quality Act of 1967, the Clear Air
Amendments of 1970, and numerous other amendments to these basic
air and water pollution laws. State and local governments have also
passed a variety of measures and have enforced existing provisions
more strictly.

Finally, the effects of rising crime should be mentioned. The num-
ber and costs of criminal acts in the United States have caused an in-
creased share of the Nation's resources to be devoted to protection
against criminal acts instead of the production of measured output.
Thefts of merchandise directly reduce measured output.

If it is indeed the case that adapting to these changes in regulations
and criminal acts has caused inputs to be employed which make little
contribution to measured output, then measured productivity has suf-
fered on this account. Of course, if these changes have produced bene-
fits which are not captured by conventional measures, then "true" out-
put and, hence, productivity have actually been somewhat higher than
the official statistics indicate.

Other Factore

There have been several other factors cited as possible causes of the
slowdown in productivity growth. The possible disincentive effects
of the percentage of incomes taken by taxes, the disruption of expecta-
tions brought about by rapidly changing rates of inflation, and nega-
tive attitudes toward work are just a few of the many items which
might be mentioned. In general, however, the investigations which
have been made to date have relegated a minor role to these factors.
The factors we have discussed above are thought to have been among
the more decisive.

IV. STUDIEs ALLOCATING PRODUCTIVITY CHANGE AMONG ITS
DETERMINANTS

Studies of the decrease in productivity growth which have at-
tempted to allocate the observed change among its determinants have,
by and large, focused on the factors discussed in section III. There
are two basic techniques employed in these studies. One approach is
that employed by Denison in his important work on accounting for
the sources of economic growth.7 In it, separate estimates of the role
of various determinants are made, often on the basis of rough, ad hoc
analyses along with a good dose of judgment. Then the remaining,
unaccounted for residual is assigned to a broad catch-all category.
The second approach is a good bit more systematic. In it, the time
series of productivity is observed and breaks in the series are identi-
fied using statistical analysis. Then, using a time series regression
framework, the determinants of the breaks are statistically estimated
and the contribution of each is measured.

Because the studies allocating productivity change among its de-
terminants are numerous, only two will be described here. The first, an

T
Denison (1974).



allocation study by Denison, characterizes the first approach. The
second, by Siegel, is representative of the more satistical approach.

In his allocation study, Denison considers productivity in terms of
nonresidential business income per person employed and estimates the
contribution of various determinants to its growth during the 1948-69,
1969-73, and 1973-76 periods." The central problem, of course, is to
account for the slowdown in productivity growth during the latter two
periods relative to the first period. Estimates for 1948-69 are taken
from the author's "Accounting for United States Economic Growth,
1929-1969" with minor changes resulting from the measurement of
output in 1972 prices instead of 1958 prices and from revisions in the
data. The estimates for 1969-73 and 1973-76 are preliminary ones
which the author has undertaken as part of an effort to update his
earlier work.

Denison begins by adjusting his productivity data for what he terms
"irregular factors"-weather, work stoppages, and cyclical factors.
These factors are estimated to have had a trivial effect on produc-
tivity growth during 1948-69 and 1973-76, but they account for about
half of the 1-percentage point difference in the growth rates for 1948-
69 and 1969-73.

Changes in labor force characteristics are the first major set of fac-
tors to be considered. Given the author's productivity measure-which
ignores changes in the hours worked by the labor force-hours worked
is one obvious factor to consider in explaining the recent deceleration
in productivity growth. This is found to have had a negative impact
during all three of the periods under study, and this impact appears
to have increased over time. The same can be said for changes in the
labor force's age-sex composition. By way of contrast, education has
had a consistent positive impact, and its effects also appear to have
increased over time. Presumably, the health of the labor force has
improved over time, but this factor is not considered as it is by others.

The amount of capital and land with which the labor force works is
the next major category Denison examines. This, in comparison to
other studies, is not estimated to have undergone much of a decline in
its contribution to productivity growth. The reallocation of labor out
of agriculture and out of self-employment appears to have had a more
significant effect. This allocation appears to have made no contribu-
tion to productivity growth during 1973-76, whereas it made a 0.4
percentage-point-per-year contribution during 1948-69.

Changes in environmental and other regulations are also estimated
to have played a significant role. While these regulations-or the
absence thereof-are estimated to have had no impact on 1948-69
growth, by 1973-76 they are estimated to have caused an annual reduc-
tion of 0.4 percentage points.

Economies of scale arising from expanded markets are estimated to
have made a smaller contribution in recent years than they did in the
past. What is truly striking is that Denison is left with a huge residual
factor which he hibels "advances in knowledge and not elsewhere clas-
sified." This residual factor accounts for over half of 1948-69 produc-
tivity growth. For 1969-73, the figure of 1.6 percent (at an annual

8Denison (1979b).



rate) equals the measured rate of productivity growth for that period.
And for 1973-76, the residual factor suddenly drops to -0.7, which is
greater in absolute value than the -0.5 rate of productivity growth
which occurred during these years.

Denison argues plausibly that, although advances in knowledge may
have contributed less to recent growth, his study leaves unanswered
the question as to why his final category shows such a sudden decline
during the most recent period. Denison considers several alternative
explanations. He dismisses some of them-e.g., "people don't want to
work anymore"-on the grounds that they were also operative during
high-productivity periods or have only operated gradually in com-
parison to the sharp downturn in productivity growth. Inflation is
admitted to be a possible explanation, but Denison says he simply does
not know how much of a factor it has been.

The sudden increase in energy prices is estimated to have only con-
tributed 0.1-0.2 percentage points annually to the decline. But Deni-
son's analysis does not consider the long-run (dynamic) effects of the
energy problem. These involve plant adaptation costs required by the
need for fuel substitution and the increased obsolescence of some plants
and equipment attributable to energy price induced factor substitu-
tions. Denison's estimate also ignores the enormous diversions of labor
and capital to the redesign of products and the retooling for produc-
tion of them when energy prices induce a switch in the pattern of con-
sumer demand (e.g., from large to small, fuel-efficient cars).

Also troublesome are difficulties in capturing changes in technologi-
cal advance. To some extent, technological change is embodied in
physical capital, and its rate of change depends in part on the rate of
change in the stock of physical capital. By the same token, Denison's
estimate of the contribution of physical capital may be entangled with
the contributions of technology and other factors which lower the real
price of capital goods. In any case, inclusion of a variable to capture
change in R. & D. spending might have been appropriate.

Clearly, Denison's study attributes a negative and-at least through
1975-increasing impact on productivity change to environmental and
other regulations, but these regulations still appear to account for a
relatively small portion of the slowdown in measured productivity
growth. And more recent estimates done by Denison of the impact of
environmental regulations attribute only a .08 percentage point decline
to them for 1975-78.9

The second approach is illustrated by a recent article by Robin
Siegel. In it, Siegel has attempted to identify statistically breaks in
the trend of productivity growth and to account for the slowdown in
trend. 0 Utilizing Chow tests, the author found significant breaks in
both 1967 and 1973. In her statistical analysis, the change in the demo-
graphic composition of the labor force was a consistent contributor to
the productivity slowdown. From 1973 on, however, changes in rela-
tive energy prices were found to be the single most important factor.
Expenditures for pollution abatement control were a significant nega-
tive factor in the post-1967 slowdown, and continued to contribute to

9Denison (1979a).
to Siegel (1979).
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the productivity slowdown until 1975. After 1975, these expenditures
declined as a percentage of the gross national product.

Output per person-hour in the private nonfarm sector served as the
dependent variable for Siegel's regressions. Regressing this on a time
trend variable and the inverse of the GNP gap (in order to control for
cyclical factors) produced a good fit for quarterly data covering most
of the post-war period. But F-statistics on Chow tests were con-
sistently high, with severe breaks in the productivity trend indicated
for 1967 and 1973.

The goal of the analysis was thus to identify variables which could
be added to the equation to produce a consistent time trend. The change
in the composition of output away from manufactured goods and to-
ward services is one obvious factor to be considered, but it was found
that productivity in manufacturing had itself experienced a break in
trend.

In any case, the share of manufacturing in total output was added
as a variable. Also added were the percentage of prime-age males in
the labor force, relative energy prices, pollution abatement expendi-
tures as a percentage of GNP, the capital-labor ratio, and other vari-
ables. The capital-labor ratio was found to have had a significant, posi-
tive effect on productivity growth until 1973, but the ratio declined
thereafter and made no contribution.

It is noteworthy that the addition of these variables still could not
prevent F-statistics on Chow tests from being significant at the 5 per-
cent level, but Siegel points out that they are "barely significant."
Previously, they were highly significant even at the 1 percent level.

Thus, Siegel's analysis does account for a large portion of the pro-
ductivity slowdown, but the sharpness of the decline and the breaks in
trend remain unexplained. Siegel suggests looking at the age of the
capital stock, certain government regulations, and changes in attitudes
toward work. In addition to these variables, one should also employ
variables to control for education and training expenditures, expendi-
tures on research and development, and changes in scale economies.
These variables have typically been included in other analyses. Of
course, data for these variables may be difficult to obtain on a quarterly
basis, but their inclusion is likely to alter the results. It would also be
of interest to estimate the impact of the New Jobs Tax Credit, which
went into effect at the end of 1976, and which encouraged the hiring
of low-skilled workers.

Table 2 summarizes the results of the allocation studies we have been
able to identify. Each of these studies seeks to account for the differ-
ence in productivity growth from a pre-1970's period to a 1970's pe-
riod. The varying periods of comparison and varying definitions of
productivity account for differences in the percentage points of the de-
crease in productivity growth which are being allocated (see the bot-
tom row). Across all of the studies, 25 separate determinants of pro-
ductivity growth are identified.

In the studies which identified cyclical and weather effects, these
determinants generally played a noticeable role. The largest role was
assigned by Kendrick, who estimated that cyclical changes accounted
for 40 percent of change he was analyzing-0.6 out of 1.5. A somewhat
more significant role was assigned to changes in the sectoral composi-
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tion of output or the age-sex composition of the labor force. These
factors have been allocated from 11 to 40 percent of the change, with
the bulk of the estimates in the 20-30 percent range. The range of
estimated effects due to changes in the capital stock is large. One of
the analysts (Kendrick) assigns it a zero role, three assign it a 10-15
percent role, and two of the analysts (Siegel and Evans) attribute
about one-third of the total decline to the decrease in the capital stock.
Most of the researchers did not explicitly consider the role of energy
prices, wrapping it into their "residual" category. However, those
studies that did consider it allocated it a substantial role-up to one-
third of the total decrease. For environmental and other regulations,
the percentage point changes range from 0.4 (Denison) to 0.1-0.2. In
no case are pollution abatement regulations assigned more than 20 per-
cent of the responsibility for the decrease in productivity growth. The
typical estimate of the role of environmental regulations is in the
range of 5-15 percent.



TABLE 2.-CHANGE IN THE EFFECT OF VARIOUS FACTORS ON PRODUCTIVITY GROWTH
(Contribution in percentage points of various factors to the growth rate of productivity in recent years minus the contribution in past years (numbers in parentheses indicate the percentage of the change in

productivity growth explained by the factor in question)

Kutscher, Norsworthy,Mark- & Harper' &
Factor/author Denison (1)* Denison (2)b Kendrick' Siegeld Noroworthy Markf Evans, Clarkh Kunze

1. Labor market tightness ------------------------------------------- 0.2(11.1) .-...-.- --_- - - - --.- -:2. Cyclical effects -- 02(.) -0.4( '06'4
3.yWeather,e stoppages.j0.2 (6.5) (-40) -. 6 - -0.4 (-2.22)------------ ------------------------------- -0.2 (-10.5) ....

4. Shifts from manufacturing --- _ 06----------------------------01 (-67) (0)---------0 to01(0 to 0.1 to -0.1 (6.7to services. -8.3). to -6.7).
5. Shift from farm to nonfarm -0.4 (-12.9)..----0.3 (-30).. -0-1 (-6. .--. -. .- 3 2) .03 2
7. Changes in hours worket - -0.3 (-9.7)---- -0.1 (-10)
8. Labor force composition- -0.1 (-3.2) - -0.3 (-30)- 0.3 (-20)- .2 (11.1)- - 0.2 to -0.3 -0.2 to -0.3 -0.5 (-33.3)---- 0.1 (5.3)- 0(0).

(-16.6 to (-13.3 to
-25). -20).9. Education-------------- 0.4 (12.9) - 0.2 (20) - 0.2 (13.3)..-

1 0. Health and vitality ------------------------------------- 0(0) ----------------
11. Nonresidential structures -0.(-3.2) -0.1 (-10) -----------------. 0.6.(-33.3) 0 t-.5-(-33.3) -0.7 (-33.3).and equipment. 8.3). (-15.8 to12. Inveetories--------.. -0.1(-3.2)--. 0(0)----- ------------------ -63.2).
14. Economies of scale------0.2 (-6.5) (0----- 0 ---- -0.2 (-13.3)------------------------------------------------------------------------------
15. Land------ ---------- 0(0)---------- - (-0.1(-6.7)-------------------------------------------------------------------16. Energy pi ices -------------------------------------------------------- -0.7(-38.9)--------------------------------- -0.3(-20) -----------
18. Pohrlultion et---- -0. 9 02 (-20) ----------------- 0(0) -0.1 to -0.2 ---------------------------------------------- -0.1 (-4.8).

-16.6).19. Government services . .. (-2.9)____ _______ - -0.1(-6.7) -... -.- 8
20. Taxes ------------------------------------------------------ 0(0)
21. Espectation ------- ---- -------------------------------------- -0.4 (22.2).22. Formal advances in knowl-

23 nedge. 12.1 (-67.7) 0.2 (200.510) ------------------------------------------------------ -0.2 (-13.3)------------------ -0.2 (-9.5).
23. Informal advances in knowl- 0( ) - - -_- --.- -- 13.3)-.

edge.
24. D iffosion of knowledge---------------------------------- -0.15(--10)------------------------------------------------------------------------------- -1.1(-52.4)
25. Residual factors ----------------------------------- 0.1 (6.7)--------------------o-0.2 to 0.9 -0.6 to -0.9k-----------------0.6 to -1.6

(-16.6 to -(40 to -60) -1.1(-52.4) (-31.6 to
-50.) -84.2).

Total change ex- -3.L- - - 1----------1 _ 1.5 ---------- 1.8 --------- .---------- -1.5 ---------- 1.5 ---------- -1.9 --------- 2.1.
plained.

* Compares nonresidential business income per employed person in 1973-76 versus 1948-69. i Compares private nonfarm output per person-hour in 1973: 11-1976: IV versus 1955: IV-1965: II.o Compares nonresidential business income per employed person in 1969-73 versus 1948-69. i Compares private output per person-hour in 1973-78 versus 1948-65.
Compares private sector output per total factor input in 1976-76 versus 1948-66. k The portion of the decline in productivity growth not accounted for by the authors was assignedCompares private nonfarm output per person-hour in 1973-78 versus 1955-65. to the "residuals factors" category.

* Compares private output per person-hour in 1966-77 versus 1947-66. £ The sum of the component parts does not equal the total because of rounding errors.o Compares private output per person-hour in 1966-77 versus 1947-66.I Compares private nonfarm output per person-hour in 1968-77 versus 1947-68. Sources: Denison (1979b), Kendrick (1978), Siegel (1979), Kutscher, Mark, and Norsworthy (1977),
h Compares 1973-77 versus 1966-73 and is emphasized as a tentative estimate. Mark (1978), Evans (1978), Clark (1978), and Norsworthy, Harper, and Kunze (1979).



V. PRODUCTIVITY GROWTH, ENVIRONMENTAL REGULATIONS, AND
EcoNoMic WELFARE

Our survey of the studies which have investigated the causes of the
post-1965 slowdown in productivity growth has produced no real con-
sensus on the relative magnitudes of the contribution of the factors
studied. The changing demographic composition of the labor force
and hours worked together with sectoral shifts seems to receive sub-
stantial weight in most estimates, accounting for between 20 to 30
percent of the observed slowdown. Not unrelated to this is the slow-
down in the rate of capital investment, resulting in a declining capital-
labor ratio and a capital stock which embodies a technology which
increasingly deviates from what is possible. Studies attribute about
20-30 percent of the slowdown to these factors as well. The third
important factor appears to be cyclical-for much of the late 1960's
and the 1970's the economy has shown many characteristics of a quasi-
permanent recession. High unemployment and low utilization of the
capital stock has persisted. These factors together with weather and
work stoppages account for another 20-30 percent of the productivity
slowdown.

If this characterization is correct, between 10 and 40 pecent of the
slowdown is to be allocated to the large number of other determinants,
of which environmental regulations are one. It seems clear that these
regulations cannot escape some of the blame. However, little evidence
exists to suggest that as much as 15-20 percent of the contribution to
the slowdown can be attributed to them. This is based in part on the
results of macroeconometric model estimates such as those of Data
Resources (1979) which emphasize that until now environmental regu-
lations have had both productivity increasing and productivity re-
ducing effects which largely offset each other. A reasonable estimate,
then, would attribute, say, 8-12 percent of the aggregate slowdown in
productivity growth to these regulations.

In arriving at this estimate, which is somewhat lower than that of
some other observers, several points should be made. First, our esti-
mate is of the effect of only environmental regulations, and not public
regulations in total. In addition to rules for residuals emissions, gov-
ernment has imposed mandates in a large number of other areas during
the last decade--occupational health and safety, energy usage, new
product introduction, plant location, transportation, and forest
management are all examples. Clearly, the total impact of these meas-
ures is in excess of that for pollution control regulations themselves.

Second, studies which have attributed substantially productivity
effects to environmental regulations have often done so in a framework
which omits the potential effects of numerous other factors. In our
view, the role assigned to the economic dislocations caused by the un-
precedented rise in energy prices has been far too small in many of
these analyses. Not only does the energy price rise induce a reduction
in energy use per unit of output, but it also requires increases in other
factors-labor, capital, and land-simply to maintain a constant level
of output. These latter inputs are included in the denominator of the
standard productivity change indicators.

Still other factors should also be mentioned. The uncertainties in-
troduced and operating adjustments required by periods of double-



digit inflation are additional independent factors in any full appraisal
of the causes of the productivity slowdown. These have been empha-
sized recently by Malkiel (Malkiel, 1979). Similarly, the last decade
has also seen an unprecedented rise in employment and total labor
force participation, even though the unemployment rate has not fallen
substantially. Increments to employment of this magnitude are bound
to encounter diminishing marginal 'productivities, which diminutions
will be reflected in measured aggregate labor productivity. Indeed, the
same periods in which productivity growth has decreased have seen
policies subsidizing incremental private sector employment. Because
such policies induce the hiring of workers whose productivity is below
market wage rates, the fall in measured productivity may actually
signal the success of these programs (Bishop and Haveman, 1979).
All of these factors have been given too little weight.

Third, it is quite possible that some portion of the observed decline
in labor productivity growth reflects a measurement problem. In a
period of rapid product price increases, aggregate time-series statistics
on changes in labor inputs may be more reliable than those for changes
in real output. Estimates of the latter variable over time must be based
on deflations using composite price indices which may contain sub-
stantial distortions in a period with rapid relative price shifts.

Our bottom line estimate. we would note. accounts for both the direct
and the indirect effects of environmental regulations. As a result,
whatever effects environmental regulations have on capital investment
and the capital-labor ratio are included in the estimate assigned to the
regulations. In this vein, the evidence on the adverse impact of en-
vironmental regulations on the capital stock and its productivity ap-
pears very weak." Environmental regulations-for example, those
affecting the copper industry-can have major adverse output and
productivity impacts on certain sectors or industries. These impacts
tend to be localized, however, and because of the small size of these
sectors relative to the national economy, they appear to have a rather
trivial impact on macroeconomic performance.

One basic and overriding point should be made with respect to
environmental regulations. The contributions to economic welfare
which they are intended to make are, by and large, not reflected in
marketed or measured output. These effects include improved health
(implying less demand for medical care services), longer lives, ex-
panded outdoor recreation opportunities, greater enjoyment of exist-
ing recreation opportunities, and reduced demands for cleaning and
other "defensive" activities. Were the standard productivity measures
effective indicators of economic welfare, these outputs would be in-
cluded in the numerator of the measure. Although they are difficult
to quantify, let alone value, numerous studies have indicated that
market increases in these outputs have resulted from environmental
policy. The few benefit-cost analyses which have been made of them
suggest benefit-cost ratios in excess of one.' 2 If this is in fact the case,
the effect of these regulations on "true" productivity would be positive
and not negative, and the inclusion of the outputs of these regulations
in the numerator of standard productivity measures would both offset

1 See Christainsen. Gollop, and Haveman (1980).
1s See, for example, Lave and Seskin (1977), Chapter 10, and Freeman (1979).



the negative effects of other factors on productivity growth and change
the sign of the effect attributed to environmental regulations. Given
that it is a reliable measure of "true" productivity which is desired, it
is essential that additional benefit-cost analyses of environmental and
other regulations be undertaken.
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The objective of this paper is to provide an analysis of the U.S.
economy in a context of productivity dynamics. It discusses the nature
of our current productivity crisis and how we got there; and provides
some comments on both where we might go and where we should go.

I. WHERE ARE WE?
Starkly stated:

We are in a national economic crisis which threatens not only the future
standard of living of our children, but also our very survival as a leading world
power. There are policy options available to us; but time is very short. Economic
historians might be able to identify a period of economic disturbance comparable
to the decade of the 1970's-where a slowdown in the initial year was followed
by two sharp recessions in a 10-year span-but it is doubtful. In any event, it has
become clear that economic policies which appeared somewhat successful in the
past several decades are no longer viable. Our national economy and the con-
fidence of our populace have been shaken deeply.

The economic crisis is manifested most visibly in our incredibly high
rates of inflation and unemployment.

1. The United States has the highest peacetime "core" rate of infla-
tion in our national history. It has been steadily rising all through the
1970's to levels that were unheard of, unacceptable, and unthinkable
years ago. And, unless something is done, it shows little sign of sub-
sidence in the 1980's.

The severity of the inflationary cycle which has afflicted the nation
during the past decade is clearly reflected in the figures shown below.
During the 16 years, 1951-67, the CPI had not risen more than
3 percent in any single year and reached that modest level only twice
(in 1957 and 1967). The pace accelerated during 1967-73, to an aver-

*Chairman, American Productivity Center. This paper could not have been prepared with-
out the invaluable assistance of George Sadler, senior economist, American Productivity
Center.
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age annual rate of 4.9 percent. Then it took off, with a 73-77 rate of 8.1
percent; 77-78, 9.0 percent; 78-79, 13.3 percent; and for the first 6
months of 1980, an average annual rate of 15.3 percent, with a peak
rate of 18.1 percent in March.

The rates for 1979 and for the first half of 1980 thus exceded even
the extreme inflation rate recorded in calendar 1974 (12.2 percent).
The following computations reflect not only the Consumer Price In-
dex, but also the Producer Price Index, the GNP Implicit Price and
Personal Consumption deflators:

Average annual percent of change

Indicator 67 to 73 73 to 77 77 to 78 78 to 79

Producer price index ------------------------------- 14.2 19.0 29.2 212.5
GNP price deflator'--------------------------------- 5.0 7.6 7.3 8.8
Consumer price index ------------------------------ 14.9 18.1 29.0 213.3
Personal consumption deflator I------------- 4.4 7.4 6.8 8.9

1 Change from preceding period, computed from yearly indexes.2 Annual change from December to December.
Sources: Earlier-year data: 1980 Economic Report of President. Current data: Economic Indicators, July 1980.

2. The average unemployment rate for the decade of the 70's was
over 6 percent, peaking at 8.5 percent in 1975-the highest since the
Great Depression of the 1990's. This experience contrasts sharply with
the picture of the two prior decades: in the 1950's, the average unem-
ployment rate was 4.5 percent, and in the 1960's, 4.8 percent.

As the recession has taken hold in the first half of 1980, the unem-
ployment rate has leaped to nearly 8 percent and may top the 8.5 per-
cent level recorded in the depths of the 74-75 recession, far above the
level in any other year since the Great Depression.

3. While high inflation and unemployment rates dominate the news,
there is another economic factor-our productivity dcecline-which is
probably of greater long range danger to the United States than the
other two.

4. There has been a collapse in productivity growth which began in
the mid-60's and accelerated rapidly after the 1973 oil shock. The
growth slowdown transmuted into a decline after 1978. The extent of
the collapse after 1965 appears in sharp focus in the following figures:

U.S. PRIVATE BUSINESS ECONOMY

Average annual productivity growth rate

1979-80
Productivity measure 1948-65 1965-73 1973-78 1978-79 (1st half)

Total factor.--------------------------- 3.0 2.1 0.5r -0.9 -2.3Labor I ------------------------------ 3.6 2.7 .3r -1.4 -1.1
Capital - .. 1.2 .8 .9 .1 -3.4

I Output per hour.2 Output per unit of capital input.
Source: American Productivity Center, "Total Factor Productivity Indexes," Houston, Tex., August 1980

All current indications are that the present recessionary phase of
the business cycle will persist through the remainder of calendar
1980. with only slight recovery in national output and employment



likely in calendar 1981. This business cycle performance is likely to
generate a continuing stultification in productivity performance, as
low utilization of plant capacity, coupled with high, fixed indirect
labor and capital inputs, yields low ratios of output per unit of input.

4. Directly related to our productivity stagnation is an alarming
decline in the competitiveness of the United States in the international
markets. For many years, the United States has been the world's lead-
ing exporter of manufactured prcducts. However. West Germany
has topped our annual totals throughout the decade of the 1970's.
Germany's lead was only a narrow $1.4 billion in 1970, but had risen
to $33.9 billion in 1979, a percentage differential of only 0.5 percent in
1970, but 22 percent in 1979. Japan's export value in 1970 was 62 per-
cent of the U.S. level, but had risen to 85 percent in 1979. If current
trends continue, the United States will soon become No. 3 in the manu-
factured goods export market. For France, with a 1970 manufactured
export volume only 46 percent of that of the United States, the 1979
exports had risen to 65 percent of the U.S. level:

EXPORTS OF MANUFACTURED GOODS

(Value in billions of U.S. dollars]

Federal
United Republic of Nether- United

Period States France Germany Italy lands Kingdom Japan Canada

1970---------------- 29.3 13.5 30.7 11. 1 6.8 16.6 18.1 9.7
1975---------------- 71.0 39.6 79.6 29.2 19.4 37.0 53.2 16.7
1976---------------- 77.2 42.5 90.7 31.3 22.3 39.0 64.6 20.6
1977 ---------------- 80.2 48.7 104.3 38.1 23.9 47.4 77.7 23.1
1978 ---------------- 94.5 58.8 125.2 47.6 27.8 57.6 94.2 27. 1
1979--------------- 116. 7 75. 6 150.6 49. OE 34. 5 70. 2 99. 1 30.2

These startling gains by key European nations and by Japan devel-
oped despite rapid gains in labor costs for these nations, as compared
to the United States. (The 1960-79 annual increase in hourly com-
pensation was 6.5 percent for the U.S., 15.3 percent for Japan, 10.4
nercent for Germany, 15.7 percent for Italy, and 11.5 percent for
France.) The gains were clearly due not to a great labor cost ad-
vantage, but rather to their more rapidly rising productivity,
coupled with effective industry-government collaboration for export
promotion.

Increasingly, effective competition in the world marketplace for
manufactured goods also has been mounted by the smaller but rapidly
developing East Asian nations, including Korea, the Republic of
China, Hong Kong, and Singapore, which still enjoy relatively low
wage rates.

5. As U.S. industry has struggled against these complex difficulties,
growing losses in many industries have led to a decline-almost a col-
lapse-in a number of them, such as cutlery and flatware, ceramics and
dinnerware, motorcycles. bicycles, footwear, hats, radios, televisions
and some textiles. Of perhaps even more long-run significance, inroads
have been made on both the domestic and the international markets
in some of our largest and most basic industries-such as steel. machine
tools, industrial equipment, household electric appliances and
automobiles.



The impact of these market losses upon U.S. civilian employment
has been noted increasingly in the U.S. news media. As the interna-
tional productivity differential continues or increases still further,
other U.S. basic industries appear likely to suffer increasing market
and employment losses.

II. How DID WE GET HERE?

What happened after 1965, and especially after 1973, to plunge us
into this dismal and extremely dangerous situation?

Our current situation did not "happen all at once." It is the result
of events occurring over a period of a good many years after the
termination of World War II, but with a rapid build-up following
1965.

During the two decades after World War H, the U.S. economy con-
tinued to grow, not as rapidly as other leading industrial nations, but
at a healthy clip (figures 1, 2, and 3). But seeds were being sown for a
slowdown. Most of our industry had become industrially mature, with
only a limited potential for continuing rapid productivity gains in
some industries. Our earlier youthful zing and dedication to continu-
ing rapid industrial improvement slackened. Leaders of both the Gov-
ernment and the private sector tended to rest on past laurels, convinced
that U.S. technical, scientific and managerial leadership could not be
challenged.

Concurrently, large segments of the population demanded larger
slices of the economic pie, coupled with broadened assurances of "the
good life." The euphoria of a continually growing economy, higher
earnings and more leisure time to enjoy them, bigger bank accounts,
bigger cars, better roads, larger homes, and continually rising profits
lulled both the population and the leaders of the Government, labor,
and industry into a false sense of security. Danger signals in the eco-
nomic picture were scoffed at or overlooked.

Without realizing it, we fell increasingly behind our leading over-
seas competitors in -productivity growth and international trade com-
petition during the 1950's and 1960's. By the mid-1960's, the United
States was already in economic trouble, especially in terms of inter-
national competition.

While it was certainly not generally understood as it was happening,
"hindsight" now tells us the nation was then beginning to reap an
economic problem stemming not only from our national over-compla-
cency and our conviction that we were the strongest and greatest na-
tion in the world, but also from:

1. A national tendency to consume rather than to save, resulting in
a national average ratio of savings to disposable personal income below
that of any other major industrial nation-less than one-fourth the
averages for Italy and Japan; only one-third that of France, Ger-
many and the United Kingdom; and less than half that of Canada
(figure 4).

2. A tendency on the part of too many business leaders to think and
act on a short-term basis, at the expense of future productivity capa-
bility. Too often, earnings have been disbursed as dividends which
should have been reserved for plant modernization. Marketing strate-



gies, too often, have been directed to immediate, large payoff, while
little planning has been devoted to future market potentials.

3. Adversary relationships between management. and labor have
made difficult the achievement of productivity-enhancing technologi-
cal change. Distrust and antagonism have also tended to choke off
potential labor-management cooperation in identifying both large and
small ways to improve productive efficiency on a day-to-day basis, with
an accompanying reduction in worker morale and quality of work life.

4. Greatly expanded health services, industrial safety, environ-
mental protection, and economic security for all the nation's citizens,
that have not been accompanied by adequate evaluation of their effects.
While these actions are socially desirable, they have not contributed
to productivity as conventionally measured. Edward Denison has
estimated that expenditures for many of the socially beneficial services
(together with costs of crime prevention) lowered the nation's pro-
ductivity growth rate by a full 0.5 percent per year by 1975.

Additionally, the manner in which regulations have been applied
has often magnified their economic costs, without corresponding bene-
fits (figure 10).

5. Efforts to serve as the world's economic savior and its political
policeman, efforts which involved the expenditure of many billions of
dollars; and reached nearly 80 nations. This program included a sub-
stantial transfer to other nations of the best of U.S. scientific, mana-
gerial and industrial know-how and techniques, use of U.S. patented
processes and technology on extremely favorable terms, and help in
starting up the host-country factories.

6. A growing neglect of the investment of capital needed for
improved plant and equipment. As a result, the nation has fallen in-
creasingly behind its major industrial competitors. During the quarter-
century after World War II, roughly one-third of Japan's growing
national product flowed directly into new machinery and equipment in
its factories. For Germany, France and Italy, fixed capital investment
ranged from one-fifth to one-fourth their GNP during the same
period. In sharp contrast, U.S. industrial investment was dead last
among all major industrial nations, with a capital to GNP ratio onl-
roughly half that of Japan (figures 4 and 5).

As a result, many of our competitors have maintained an average
age of industrial equipment ranging from roughly 10 to 12 or 14 years.
In the United States, in sharp contrast, estimated average age of
industrial equipment is now over 20 years. For some major, mature
industries (steel, paper and pulp, foundries and forge shops) much of
the equipment is 50 or more years old. With rare exceptions, such
aging machinery cannot compete in productivity with newer items
utilizing the latest technology. Good examples are the large basic
oxygen furnaces which constitute over 80 percent of Japan's total steel
capacity-and roughly 56 percent of that of the U.S. industry.

7. An energy crisis which has been growing for years. The crude
petroleum embargo and the subsequent price escalation dramatized an
already-existing world shortage of proved economically exploitable
natural energy resources. The supply-price shock disrupted normal
productive operations; forced radical reevaluations of ways of doing
business; and affected productivity in ways that are not yet fully
understood.



It is increasingly obvious that the revolution in energy prices and
the absolute and increasing shortages of energy supply is causing a
substitution of labor for capital and energy, with a direct, adverse
impact on productivity.

According to Edward Denison's calculations, nearly three-fourths
of the shortfall in average productivity growth between 1948-73 and
1973-76 was due to a negative "contribution" of "advances in knowl-
edge and miscellaneous determinants." 1

Dale Jorgenson and Shirley Burggraf identify the energy crisis as
the primary contributor to this shortfall. 2 Included in the problems
are:

Major energy-saving changes and adjustments in the operating
divisions of key industries;

Sudden obsolescence of about 2.5 percent of the machinery in the
top 10 industrial nations, as the most energy-intensive equip-
ment had to be overhauled, withdrawn from operation, or
replaced;

Product design and production method changes;
Increasing labor-for-energy tradeoffs, involving modifications in

both production techninues and product specifications, and can-
celling out the planned introduction of new high technology
but energy-intensive machinery and equipment.

8. Determined national efforts of our international competitors to
expand their economy through exports. The outstanding examples
most frequently cited are Japan, West Germany and France-and to
a somewhat lesser extent, Canada. Others, not so well-known but of
increasing importance are Korea, Taiwan, Hong Kong, Singapore,
Belgium, and Denmark.

All have demonstrated a high degree of competitive ability in the
international market. All of them have achieved high productivity
growth rates.

In all instances, the governments of these nations have devoted con-
tinuing support for sound industrialization, with emphasis upon high-
technology products and those with the highest export potential. These
governments have assisted private industry export efforts with sub-
stantial low-interest loans and credit guarantees, tax credits, differen-
tial domestic versus export pricing and other actions.

9. Sluggish R&D growth in the U.S. characterized the past decade,
with a drop from a 1965 high of 3 percent of GNP to 2.2 percent in
1978 and 1979. During the same period, R&D-GNP ratios have been
rising substantially in Japan, France, and Germany, our most vigorous
international trade competitors (figures 6 and 7). Further, a large
portion of U.S. R&D has been devoted to defense and space research,
in contrast to Japan and some European nations which have concen-
trated primarily on industrial R&D.

Most experts on economic growth and productivity agree that
expenditures for research and development make a significant con-
tribution to productivity growth. The relationship has been described
thus: R&D, innovation and productivity growth constitute a closed

IEdward F. Denison, "Accounting for Slower Economic Growth: The United States in
the 1970's." Brookings, 1979.

Shirley Burggraf, "The Case of the Missing Productivity." U.S. Dept. of Commerce, Eco-
niomic Research Division. Occasional Paper, January 1980.



loop: without innovation, productivity growth is unlikely to occur;
without productivity growth, capital necessary to spur further innova-
tion and improve producing equipment is difficult to assemble.

10. There has been a slow diffusion within the nation of "best
practice" productivity. The existing variations in levels of produc-
tivity as between individual plants with any industry is not generally
noted, due at least in part to the paucity of adequate data covering
recent years. This is the specific area, however, where substantial in-
creases in productivity may be achieved most rapidly, through the ac-
celerated diffusion of "best practice". The extent of the productivity
differential in various industries is highly evident in presentations
made in figures 8 and 9.

III. WHAT CAN WE Do ABouT OuR EcoNoiznc CRisis? WHERE Do
WE Go FROM HERE?

The Nation has various options as to what to do about our current
economic crisis. Currently, top officials of the federal government,
Congress, industry and academia are suggesting different approaches
to its solution.

One way is to follow traditional paths. and set up more commis-
sions or "study groups to identify the specific problems and establish
sound plans for action." Another is to keep discussing the problem in
substantial depth, in the hope that in due course it will correct itself.
And one used in recent years is to increase government involvement
in the functioning of the economy, trying more vigorously to "fine
tune" it-an approach which in the past appeared at times to work
satisfactorily. But, our experience today says these will not solve the
problem.

The United States has arrived now at a point where further delay
in action or continued application of traditional fine tuning of fiscal
and monetary policies jeopardizes our economic future. We MUST
undertake corrective action-action which is carefully organized,
broad in scope, and continuing. And, it must also be taken at the
earliest possible date.

This means that we must move away from almost singular atten-
tion on a "demand focus" and balance it with a focus on that most
fundamental cornerstone of a nation's economy-a strong produc-
tivity growth.

And, it must not focus on one aspect of productivity improvement
only, but be a broad program executed by both the private and public
sectors-and at all levels. What is needed is a "National Productivity
Program."

A National Productivity Program, involving the dedicated efforts
of both the private and public sectors, must be launched. It must
operate on four levels:

1. Government-Federal, State, and local.
2. Industry.
3. Individual firms.
4. International.



Government

1. Establish a focal point in the executive branch for a national
productivity program, charged with the responsibility for creating
and implementing an action program.

2. Charge the Joint Economic Committee of Congress with re-
sponsibility for serving as a productivity focal point in the legislative
branch, with responsibility for conducting investigations and over-
seeing needed productivity improving legislation.

3. Execute legislative and administrative action to increase capital
investment for improved industrial machinery, equipment and meth-
ods, all of which are essential for restoration of productivity growth.
This should include specific action to: accelerate depreciation allow-
ances on capital equipment, increase the investment tax credit and
expand its coverage, reduce the corporate income tax rate, eliminate
double taxation of dividends, assure rapid reductions in the rate of
interest on industrial fixed capital investment, and stimulate the rate
of private savings.

4. Remove contradictory and ill-conceived regulatory actions cur-
rently impacting productivity, including those relating to energy con-
servation, environmental protection and worker health and safety.
Require all regulatory action (existing and future) to be subjected
to "productivity impact" analysis. Equally, make certain that regula-
tions outline the desired results, with flexibility to assure that con-
formance is based on the most efficient, least costly approaches. This
does not mean that all regulations should be dropped or altered. Some
regulations are economically and socially justified, and need not be
altered.

5. Expand rapidly both basic and applied research and disseminate
the results-an essential for the accelerated technological improve-
ments required for restoration of productivity growth.

6. The Department of Commerce should carry out, in collaboration
with private industry, a systematic program of export promotion and
marketing.

7. Through all appropriate means, take action to improve the pro-
ductivity of the federal government itself, and provide assistance to
state and local governments.

Industry

1. Encourage the development of industry-wide productivity im-
provement programs, including government, business, trade associa-
tions, labor unions, professional societies, management consultants and
academia.

2. Help develop inter-firm and inter-plant productivity measure-
ment systems, and stimulate and facilitate the use of the results by in-
dividial firms in the industry.

3. Help industrial associations and/or other relevant entities to
establish programs for the collection and dissemination of "best prac-
tices" of individual industries.



4. Encourage and support classroom-type and in-plant training of
personnel in the skills and techniques needed for a high productivity
economy.

5. Assist in the establishment of labor/management cooperation pro-
grams suited to the needs of specific industries. Test various ap-
proaches, and transfer know-how on both a regional/local and in-plant
basis.

6. Assist employers in industries with fading productivity to re-train
themselves for new jobs, provide relocation assistance, and help pro-
tect the incomes during these adjustment periods.

Individual Firms

1. Organize and operate formal, sustained productivity programs,
involving management and employees.

2. Create local productivity educational programs, broadcasting the
productivity message to other firms, to community groups, and to gov-
ernment employees.

3. Organize and conduct training programs for unskilled, semi-
skilled, crafts and supervisory categories to assure a supply of person-
nel competent to cope with the demands of modern high-technology
industry. In particular, create re-training and other employee-adjust-
ment programs for those displaced by productivity-improvement
actions.

4. Organize "quality of working life" programs as an integral part
of productivity improvement programs.

5. As a part of programs for improving productivity, analyze pro-
ductivity patterns and seek out specific means for entering or expand-
ing existing participation in export markets. To this end, actively
seek out and utilize available government support services relating to
export promotion.

International

1. Seek out specific opportunities for closer contacts with productiv-

ity centers in other nations. An international productivity information
network might be a possibility.

The organization of international productivity tours would be a
logical element in this program, targeting exchanges with those na-
tions identified as of particular importance, such as Japan, France,
Italy, the United Kingdom and Germany in the developed nations
group, plus developing countries such as Mexico, Brazil, Spain and
Korea.

2. Identify and participate in programs for the extension and im-
provement of existing measurement systems for productivity at both
the macro and micro levels.

3. Develop specific programs for providing developing nations with
broadening information on U.S. products, processes and management
concepts. Provide them, upon request, specific technical assistance in
identifying opportunities for local industrial development to improve
standards of living, and help them make contact with U.S. interna-
tional companies and other U.S. organizations which are interested
in participating in such ventures.



IV. WHAT Do WE NEED To KNow ABOUT PRODUCTIVITY?

The American Productivity Center (APC) held a Conference on
Productivity Research in April 1980 to identify the priority needs
in productivity research. Over 50 papers were presented and discussed
before an audience of 350 researchers and users of productivity
research.

Among the most basic and urgent research needs identified at the
Conference were:

A. National

1. PRODUCTIVITY DECLINE

a. Reduce the size of "residual" (unexplained portion of decline)
especially 1973-79.

The largest part of the "residual" is assigned to increase in knowl-
edge and technological advance. Variables should be tested for their
association with these factors. Regional and industry studies should
be undertaken to corroborate the knowledge-technological advance
hypothesis.

b. Establish the role of energy price changes and the process through
which they affect productivity.

A review of the studies done on energy-productivity relationships
should be undertaken to compare methodology and findings. The link-
age to productivity and the means through which energy prices exert
their effects must be better understood.

2. GOVERNMENT REGULATIONS

a. Establish the direct and indirect impact of government regula-
tion on productivity.

Studies have estimated the productivity effects of regulation operat-
ing through increased costs, displacement of productivity improving
expenditures by firms and related variables. These "direct" effects
should be reaffirmed and "indirect" effects investigated, such as en-
couragement of a defensive posture by firms and diversion of resources
to non-produictive purposes.

b. Identify the productivity impact by regulatory objective, measur-
ing benefits in relation to costs.

A methodology should be created to measure the productivity im-
pacts of regulations by looking at the benefits and costs of regulatory
objectives such as pollution abatement, industry stabilization, anti-
trust and occupational health and safety.

3. ECONOMIC POLICIES

a. The role of federal taxation and investment incentives in promot-
ing productivity growth.

A comprehensive review should be made of the Federal Revenue
Code to identify the productivity effects of various provisions affect-
ing business savings, investment incentives, tax rate structure and
other similar factors. Comparisons should be made with major trading
competitors of the United States.
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b. Analyze the effects of government policies on private sector
research and development.

A review should be conducted of the factors bearing upon private
sector R&D, emphasizing the effects of government policies-including
government funding levels for R&D. Alternative policies should be
evaluated to stimulate private sector R&D.

4. MEASUREMENT

a. Multiple input measures which include labor, capital, materials,
and energy, are needed for the private domestic business economy, for
major sectors, and for individual industries.

At present, national statistics are for "labor" productivity only and
it would be helpful if all inputs were explicitly included.

b. Improvement is needed in the reliability of input and output
measures in existing productivity series. The Bureau of Labor Statis-
tics (BLS) is currently planning the conduct of further research on
the improvement of aggregate hours input series for its program,
involving weighting to reflect varying degrees of capability, etc., of
the work force. Further research will also be required.

Substantial improvement is needed in reliability and coverage of ex-
isting productivity measures for major non-manufacturing industry
sectors, including construction, transportation, and the service
industries.

c. Improved service industry and information worker productivity
measures.

Information workers account for half the labor force and more than
half the labor compensation costs. Measures of productivity for these
workers are urgently needed. The concept of productivity must be
adapted to the kinds of output produced by information workers and
measures developed for use by a wide range of organizations.

B. Industry

1. INDUSTRY STUDIES

a. Regulatory impacts by industry:
Regulation has historically affected only those industries such as

railroad transportation, that were deemed to be in the public interest.
The regulatory process has, in recent years, moved to embrace nearly
.ll industries. Some, such as coal mining, have suffered substantial
declines in productivity due to imposed safety and health require-
ments. The degree of effect among industries varies and a determina-
tion should be made of relative effects in a sample of manufacturing
and non-manufacturing industries.

b. Comparison of regulated to non-regulated industries.
Regulated and non-regulated industries should be studied in a com-

parative framework, keeping as many factors controlled as possible,
to determine differential effects upon productivity.

c. Technological transfer and diffusion, differences across industries
and within industries.

Review the process of technological diffusion and transfer. Examine
industry data and test for differences across industries and within
industries.



2. INTERFIRM COMPARISON

a. Development of standard data requirements, and a model for
inter-firm comparisons.

A "model" data set (input and output formats) for inter-firm
productivity comparisons should be specified and groups of firms in
an industry encouraged to adopt it. The data set should include price
indexes, conventions about output definition, and related plant char-
acteristic information.

Such measures are needed so that managers in various firms can
compare the productivity of their operations with those of others.
Similarly, it would be useful to have measures among industries on
a comparable basis.

b. Programs are needed to accelerate the diffusions of "best prac-
tice" among establishments, firms, and industries. Past studies have
identified the existence of major productivity differences (in both
levels and trends) among units within any industry-even those with
the same characteristics (see, for example, figures 8 and 9).

A parallel effort should involve the development of effective ways
to tap "best practice" developed in other nations, a "reverse flow" of
know-how on innovation and sound adaptation to capitalize on the
accumulated experience of both East Asian and European nations.

C. Firm

1. MEASUREMENT

a. Individual firm measurement systems need great improvement.
Currently. only a limited number of companies carry forward any type
of productivity measurement. Even for those which do, the measure is
often either too general (corporate level, or even total plant level), or
only a single input measure, such as labor productivity, is used.

For most effective use as a management tool, productivity anal-
ysis should relate to the lowest level in the firm for which decisions
are made about productivity. This may be different for different firms.

Measurement systems are needed which relate physical productivity
to input and output cost and pricing data so that physical and
financial systems are tied together. With such systems, managers can
pinpoint problem areas to identify whether physical productivity
improvement is being accompanied by proper pricing and input cost
decisions to increase profitability.

b. Inter-establishment productivity comparison systems are needed
for those firms operating a number of different establishments in the
same industry (chemicals and banks, for example). They can gain a
great deal from the conduct of productivity comparisons among the
various units.

c. Adaptation of accounting and managerial control systems to
productivity analysis.

Cost accounting and productivity analysis are closely allied crafts.
Study of the relationships offers the possibility to develop productivity
measures with adaptations of cost accounting data.

Also, rarely is productivity analysis of specific part of the mana-
gerial planning and control process in most organizations. Design of
a comprehensive planning and control system to include productivity
analysis would help meet this need.



2. IMPROVEMENT

a. Identification of leverage points for productivity improvement.
Case studies, models of the firm, and organization interviews should

be employed to identify the leverage points (activities, functions, con-
ditions) that promise the most significant increase in productivity.

Information systems and models specifying the relationships among
the variables should be developed. In particular, analytical tools must
be developed to estimate the effects upon productivity of rapid changes
in input prices. Studies should investigate ways to increase organiza-
tion adaptability to rapid price changes.

b. Criteria for effective employment of incentives and gainsharing.
Guidelines should be constructed to indicate conditions necessary

for successful adoption of incentive and gainsharing programs. Case
studies should be reviewed and a sample of firms using the program
surveyed.

c. Diagnostic instruments for productivity analysis-social and
technical systems.

Diagnostic instruments are needed to probe attitudes and behavioral
responses in work situations. Among subjects of interest are responses
to supervision, co-worker relationships, compensation, working con-
ditions, participation in decisions about work, appropriateness of the
work site, adequacy of technological support, networks of employee
interaction.

d. Critical variables involved in e'4ablishing of cooperative (joint-
effort) productivity programs.

e. Information technology will impose changes not customary among
managerial, professional and technical workers. Means of easing the
introduction of these requirements must be identified and a program
of preparation developed for use by organizations contemplating intro-
duction of office system technology.

3. ADJUSTMENT

a. Adjustment policies for rapid productivity increase and decline.

Organizations face conditions of operation that may vary beyond
the ranges expected in former years. Unusual changes in productivity
may require different policies with respect to supervision, personnel
training, and relocation. Guidelines to such adjustment policies should
be developed based upon successful practices implemented by repre-
sentative companies, new concepts, and logical extension of existing

policies.
b. Factors affecting adaptability of an organization to change.
An operating environment that is increasingly subject to change

places a premium on the ability of an organization to adapt effectively
and accomplish its objectives. Adaptability is frequently mentioned as
the most important characteristic of an organization. Factors that are
associated with adaptability should be identified and means to foster
adaptability developed.

D. International

1. MEASURES

a. Improvement of international productivity measures is needed
(both levels and trends). Existing measures of productivity compar-



ing various industrial nations leave a great deal to be desired, in both
coverage and quality. The BLS publishes, on an annual basis, manu-
facturing industry trend indexes for the top eleven industrial nations.
Occasional studies are published by the OECD, by Angus Maddison,
and by other individual researchers. None, however, provides on a cur-
rent basis guidance on relative levels and trends both for entire econ-
omies and individual sectors.

b. International comparison of enterprises in the same industry.
Comparisons across national boundaries of productivity measures

for enterprises conducting similar operations would provide informa-
tion on the range of productivity achievement. A methodology needs
to be created to obtain comparable data and to create valid com-
paIisons, allowing for differences in currencies, operating systems,
and product quality and mix.

2. OTHER

a. Comparison of economic policies undertaken by the U.S. and
major trading competitor countries.

A common set of problems has afflicted the major industrial coun-
tries during the decade of the 1970's-rising energy costs, inflation,
technological competition, rise of a post-industrial society, pressure
for expanded social services, etc. Countries have met these problems
with different degrees of success through different policy choices.
Policy effectiveness of the U.S. and its major trading rivals should be
studied and comparisons made.

b. Government-business relationships.
A description and analysis of government-business relationships in

other nations is needed to determine patterns associated with pro-
ductivity growth. Cultural and institutional factors should be studied
to analyze the desirability and feasibility of adopting them in the U.S.

c. Effects of government policies upon U.S. international
competitiveness.

The basic elements in a coordinated national policy commitment to
productivity growth should be identified and major policy provisions
designated. Policy areas should include natural resource management,
labor/management relations, taxation and expenditure, antitrust
enforcement, and education.

There are hundreds of research topics relating to economic and pro-
ductivity growth that need to be done. The above seemed, to par-
ticipants in the American Productivity Center Conference on
Productivity Research, to be among the most pressing and to promise
the greatest rewards.

V. WHAT HAPPENS IF WE DON'T AcT?

A continuation of traditional economic policies of recent years, con-
tinued complacency, inattention to productivity, and ignorance of the
realities of the world situation is the path to virtual national economic
suicide. That scenario would involve:

Continuing escalation of inflation, cutting ever more deeply into
the value of the U.S. dollar, forcing growing inequities for
persons with fixed incomes, and reducing the international
marketing capability of our industry;
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Continuing declines in innovation, R&D and essential investment
of capital for new plant and equipment;

Accelerating decline of our industrial productivity, for most, if
not all, of our major industries;

Growing unemployment, based in part on larger losses of world
market share plus losses in the real purchasing power of in-
dividual U.S. citizens; and

Continually smaller increases in real national output, with rapidly
escalating conflict between the several claimants to the ever
smaller economic pie.

The result? Growing economic and political strife, with increasing
antagonisms, work stoppages, deteriorating living standards, and in-
creasing governmental intervention into the market economy. This is
a path down which the United Kingdom has been traveling-and it
could happen here. If so, the worldwide economic impact would likely
be even larger than Britain's, since our economy is much larger.

The above speculation may sound extreme. However, it is not all
that much different from warnings recently made by members of the
Council of Economic Advisors (CEA), Professor John Kendrick,
William Freund, and other productivity analysts. Labor productivity
projections for the decade of the 80's by the CEA, made even before
the 1980 dropoff, were for a possible future growth of only 1 percent
per year. William Freund's more recent analysis has a "low-invest-
ment case" productivity increase rate of 0.9 percent for the decade of
the 1980's, or only an increase of 1.1 percent for his "base case," which
assumes a continuation of current policies, largely unchanged (figure
11).

FIGURE 1.-LONG-TERM INTERNATIONAL PRODUCTIVITY DYNAMICS: LEVELS AND TRENDS OF REAL GROSS
DOMESTIC PRODUCTS PER EMPLOYEE-HOUR, 1870-1977

GDP/hour I Average annual growth rate

1870 1950 1977 1978 1870-1913 1913-50 1950-40 1960-73 1973-78Nation

Australia ---------------- 183 71 78 85 0.9 1.4 2.8 2.5 4.2
Auctria------------------ 62 29 66 72 1.7 .8 5.9 6.0 3.8
Belgium----------------- 110 51 94 91 1.2 1.4 3.1 5.4 4.3
Canada ------------------ 89 78 88 89 2.0 2.3 3.1 3.0 1.4
Denmark ---------------- 65 43 66 64 1.9 1.6 3.0 5.3 1.3
Finland ------------------ 45 32 66 67 1.8 2.0 4.1 6.4 2.7
France ------------------ 62 44 79 87 1.8 2.0 4.4 5.5 3.9
Germany ----------------- 63 33 84 83 1.9 1.0 6.8 5.4 4.2
Italy -------------------- 60 30 68 71 1.2 1.7 4.3 6.8 4.1
Janan ------------------- 23 13 52 51 1.9 1.3 5.8 9.8 3.9
Netherlands -------------- 107 53 84 90 1.2 1.7 3.4 5.5 3.4
Norway ----------------- 60 48 86 86 1.6 2.5 4.1 4.8 4.0
Sweden ------------------ 45 55 79 79 2.4 2.8 3.5 4.5 1.4
Switzerland ------------- 80 52 65 66 1.5 2.1 3.0 3.8 1.4
United Kingdm ---------- 122 57 61 67 1.1 1.6 2.2 3.7 2.0
United States ------------- 100 100 100 100 2.1 2.6 2.4 2.6 1.1

Arithmetic average- 78 46 74 77 1.6 1.8 3.9 5.1 2.9

I GDP is measured in constant 1970 U.S. price and exchange rates.
Source: Angus Maddison, "International Productivity Comparisons-National Differentials." Paper presented at APC

Productivity Research Conference, April 1980.



The message seems clear. An early, determined and broad action
program to improve productivity, to control escalating inflation, to
reduce unemployment, and to improve our economic competitiveness,
is an absolute MUST. We should have already started.

FIGURE 2.-INTERNATIONAL COMPARISON OF POST-WAR GROWTH RATES IN MANUFACTURING INDUSTRY
OUTPUT PER HOUR, 1950-79

Average annual percent change for-

Country 1950-79 1950-67 1967-73 1973-79

United States------------------------------------ 2.4 2.6 2.9 1.5
Canada -------------- ------------------ 3.9 4.1 5.1 2.5
Japan _------------------------------------- - 8.5 9.5 10.4 4.1Belgium. .....--- ___--- ----- ------ ----- ---- 16.8 25.3 9.0 NADenmark - - - - - 5.0 4.2 8.1 4.3
France ----------------------------------------- 5.2 4.9 6.1 4.9
Germany --------------------------------------- 5.7 6.1 5.3 5.1Italy----m------------------------------------------ 6.0 6.4 7.2 3.6
United Kingd ---------------------------------- 2.7 3.0 4.2 .6

11960-79, earlier data not available.2 1960-67, earlier data not available.

Basic data: U.S. Bureau of Labor Statistics.

FIGURE 3.-TRENDS IN OUTPUT PER HOUR: MANUFACTURING, MINING, UTILITIES, AND SELECTED MANUFACTUR-
ING GROUPS, 1960-78

Relative average annual output/hour growth rates

1960-72 1972-75 1975-78 1978-79

United United United United

Industry group States Japan States Japan States Japan States Japan

All manufacturing--------------- 3.1 9.8 0.9 4.7 2.6 8.4 0.9 112.1
Iron and steel -------------- 22.4 210.4 -. 1 6.4 3.9 6.7 NA 15.4Fabricated metal products ------- 2.0 9.6 -. 9 2.2 2.3 12.1 1.0 -. 1Machinery--................... 1.7 11.8 0 6.4 .5 9.6 1.2 19.4
Stone, clay, and glass products. --- 1.4 7.5 -. 5 3.0 4.0 9.5 .2 10.3Chemicals and allied products -- 4.5 14.0 0 3.5 3.5 11.0 3.6 11.9Petroleum products'............. 3.6 14.9 2.3 1.9 3.7 1.7 -3.9 5.0Rubber products ---------------- 2.4 7.7 .7 9.0 .2 11.5 1.5 11.8Leather and leather products. ---- 1.7 3.5 5.8 3.8 .2 .8 3.7 3.6Paper and pulp ----------------- 5.4 8.9 0 5.6 3.4 9.1 3.5 10.4Textiles---------------------- 4.6 4.4 1.7 3.2 4.6 7.5 3.4 3.9Lumber and wood products 3.8 4.2 4.0 -2.3 -1.1 2.9 .6 .3Food --- __-------------------------------------- 2.0 --------- 4.0 --------- 2.2 ..--.-Tobacco 5 --------------------- 3.0 6.4 2.2 4.9 3.9 .3 -7.1 .4Mining -------------------------- 2.8 NA -5.5 6.2 -1.8 7.1 -8.7 1.7Public utilities ------------------ 4.0 NA 2.0 5.1 0 5.1 -3.8 5.3

i Figure shown is the JPC figure, to assure consistency with the several industry group data shown. In the U.S. Bureau ofLabor Statistics' release dated May 22, 1980, this figure was 8.3 percent. (APC has requested a technical explanation for thevariance, as earlier years data appeared similar in both source publications.)
21964-72.
3 For the United States, machinery except electrical for years after 1972. For Japan, includes electrical and other machinery

for all periods.
4 For Japan, includes petroleum and coal products.
5 Data sources: United States and Japan, and 1960-72, U.S. Bureau of Labor Statistics. United States 1972-79, AmericanProductivity Center (Grossman total factor productivity series, labor productivity measures Japan, f972-79, "Quarterly

Journal of Productivity Statistics," Productivity Research Institute, Japan Productivity Center, October-December 1979 andearlier issues.

Source: American Productivity Center.



FIGURE 4.-RATIOS OF SAVINGS TO DISPOSABLE PERSONAL INCOME: AND RATIOS OF GROSS FIXED CAPITAL
TO GNP, SELECTED NATIONS, 1970-79

[in percent)

Federal
Republic

United of Nether- United
Period States France Germany Italy lands Kindom Japan Canada

1. Ratio of savings to dis-
posable personal in-
come:

1970 --------------- 7.4 16.7 14.6 18.8 14.0 9.0 18.1 5.3
1971--------------- 7.7 16.8 14.3 20.6 15.0 8.5 17.5 5.9
1972--------------- 6.2 16.8 15.5 21.4 15.4 10.4 18.0 7.4
1973--------------- 7.8 17.3 14.9 20.9 16.5 11.9 20.5 9.1
1974--------------- 7.3 17.4 16.1 19.2 16.6 14.4 23.7 9.9
1975--------------- 7.7 18.6 16.4 23.0 14.5 14.0 22.5 10.9
1976--------------- 5.8 16.4 14.7 21.8 14.6 13.4 22.4 10.2
1977--------------- 5.0 17.3 13.7 23.1 12.8 13.3 21.1 10.0
1978--------------- 4.9 18.2 13.8 NA 12.9 14.1 20.1 10.4
1979--------------- 4.5 17.1 14.6 NA NA 15.7 NA 10.3

II. Ratio of gross fixed capital
formation to GNP:

1969--------------- 18.1 25.4 24.1 20.1 24.3 18.3 35.1 21.0
1970--------------- 17.3 23.3 25.6 23.1 25.6 18.4 35.4 21.0
1971--------------- 17.7 23.6 26.4 20.2 25.7 18.3 34.2 22.0
1972 --------------- 18.3 23.6 25.9 19.7 23.6 18.2 34.0 21.9
1973............... 18.4 23.8 24.5 21.2 22.8 19.1 36.6 22.5
1974--------------- 17.8 24.5 21.9 22.5 21.6 20.3 34.8 23.2
1975--------------- 16.3 23.2 20.7 20.6 20.8 19.6 32.2 24.2
1976--------------- 16.4 23.3 20.6 20.1 19.2 18.9 31.0 23.5
1977--------------- 17.4 22.2 20.8 19.7 20.9 18.3 30.1 23.0
1978--------------- 18.1 21.4 21.5 18.8 21.2 18.0 30.2 22.6
1979--------------- 17.9 NA 22.9 NA NA 17.5 31.7 22.7

Basic data: U.S. Department of Commerce, International Trade Administration, "International Economic Indicators",
June 1979 and June 1980.

FIGURE 5

. Grosa Private Investment, GNP and Productivity Growth, Selected Periods

Gross Pri

Source: "Productivity and Growth: A Graphical Approach." Vladi Catto on Business
Economics, May 1979-as presented in ABC's Productivity Perspectives, 1980.
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FIGURE 6

Sources: National Science Foundation & Viadi Catto, "Productivity Growth: A Graphical
Approach."

FIGURE7.-EXPENDITURES FOR R. & D. AS PERCENT OF GROSS NATIONAL PRODUCT IN VARIOUS COUNTRIES, 1961-77

United
Year France West Germany Japan Kingdom United States U.S.S.R.

1961 - 1.38 11.25 1.39 2.39 2.74 2.641964------------------- 1.81 1.57 1.48 2.30 2.97 2.871967 __ 2.13 1.97 1.53 2.33 2.92 2.911970 ------------------- 1.91 2.18 1.79 22.23 2.64 3.231973---------------- - --- 1.77 2.32 1.89 2.05 2.34 3.661976 -. ----- ---- 1.78 2.28 1.94 NA 2.27 3.551977 ------------------- 1.79 2.26 1.92 NA 2.27 3.471978 --------------------------------------------------------------- 2.2 -1962-1979 ------------------------------------------------------------ 2.2 - ..--1969..- - -- --.-

Source: National Science Foundation.
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FIGURE 8-PRODUCTIVITY LEVELS (VALUE ADDED PER PRODUCTION WORKER HOUR) FOR SELECTED INDUS-

TRIES IN 1976

Average Low 2d quartile 3d quartile 4th
all quartile quartile

IC Code No.: Industry, plants average Average High Low Average High Low average

Men's and boys' shirts---..-- 9.11 4.56 7.10 8.40 5.91 9.59 10.36 8.40 17.67
Wood household furniture.... 8.55 5.99 8.29 9.12 7.42 10.01 11.22 9.12 14.44
Petroleum refining ---------- 78.73 16.87 39.83 58.94 26.27 80.77 106.50 58.94 184.02
Footwear, men's and wom-

en's .------------------- 8.06 4.54 6.48 7.19 5.70 8.09 9.09 7.20 11.75
3312: Blast furnaces, steel

works and rolling mills..-- 21.71 9.63 17.32 19.74 14.44 22.73 25.99 19.70 34.00
3511: Machine tools (metal

cutting) .--------------- 21.66 8.56 15. 57 17. 38 11.82 19. 52 21. 77 17. 38 29. 56
3542: Machine tools (metal

forming).--------------- 19.01 11.45 16.44 17.93 14.95 21.79 26.92 17.98 35.05
3573: Electronic computing

equipment-------------- 42.95 4.74 14.52 21.26 6.09 30.27 40.40 21.26 86.21

Source: American Productivity Center. Based on a special printout by Bureau of the Census from Annual Survey
of Manufactures establishment tapes.

FIGURE 9.-INDICATIONS OF PRODUCTIVITYI VARIANCE AMONG PLANTS IN 14 INDUSTRIES, 1967

Mean ratio of productivity in
most efficient quartile-

To least efficient
To average quartile

Hydraulic cement - - --............................ ................
Blast furnaces and steel mills...... ........................ ......
Steel pipe and tubes.....------------------------ .-------------- .------- .-----
Aircraft.. ----.----..-.- --..................................................
Aircraft engines and engine parts-..-.----.................................
Other aircraft equipment .. -------.-.-.......................................
Cotton weaving............ .-----------------....- -......................
Women's hosiery, except socks...................................-------
Knit fabric-..--. ----- ----- .--- --.-- . --- ----. ---- --------- --------
Tufted carpets.. --------..-...................-...........................
Sawmills. ........................... .....- ........ _.....------.......
Tires.. _... --------............................. ......-----.............
Aluminum rolling and drawing.................. - - - - -...... _............
Footwear, except rubber - - - - - --.....-..-- - - - - -- - .-

1.71 2.97
1.41 2.96
1.58 2.89
1.28 4.54
1.58 4.05
1.65 3.57
1.50 2.40
1.60 2.80
2.20 4.90
1.90 5.20
1.70 4.10
1.40 3.20
1.50 4.00
1.50 2.50

I Value added per production worker hour.
Source: U.S. Bureau of Labor Statistics, "Technological Change and Its Labor Impact in Selected Industries." Bulletin

1856 and 2005.

FIGURE 10.-CAPITAL EXPENDITURE BY BUSINESS FOR POLLUTION ABATEMENT BY INDUSTRY, 1976-79

[Business pollution abatement expenditures as percent of total capital expenditures for plant and equipment]

1976 1977 1978 1979 I

All industries ------------------------------------- 5.6 5.1 4.5 4.3
Manufacturing .------------------------------------ 8.3 7.0 5.8 5.5
Nonmasufactu ring --------------------------------- 3. 5 3. 5 3. 5 3.4
Selected industries:

Primary metals -------------------------------- 15.7 15.7 12.6 12.5
Stone, clay, glass------------------------------- 6.1 7.3 6.6 5.7
Paper --------------------------------------- 14.7 13.8 7.1 7.2
Chemicals ----------------------------------- 11.4 10.2 7.8 7.2
Petroleum ----------------------------------- 10.9 8.2 8.3 8.0
Public utilities --------------------------------- 9.1 8.8 8.6 8.4

I Preliminary.

Source: U.S. Bureau of Economic Analysis.
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FIGURE 11.-PROJECTIONS OF PRODUCTIVITY FOR PRIVATE BUSINESS ECONOMY, 1980-90

Average annual
Source Time period percent change Assumption

1. Labor productivity: Output per hour:
Bureau of Labor statistics---------------- 1980-85 1.9-2.1

1985-90 2.3-2. 5
Council of Economic Advisers . --------- 1980-82 1.0

1982-85 1.5-2.0
Data Resources, Inc..-------- ---------- 1979-85 1.5

1986-90 1.9
(1979-90) 1.7

Fortune Magazine (A. Greenspan) ------- 1979-89 2.1 No economic upsets now evident.J. W. Kendrick ------------------------- 1980-90 2.1 Basic scenario.
1980-90 3.4 Hligh-gruwth'.

New York Stock Exchange (William
Freund) ---------------------------- 1980-90 .9 Low investment.

1980-90 1. 1 Base case.
1980-90 2.0 High investment.

2. Total factor productivity; J. W. Kendrick - .- 1980-90 1.6 Basic scenario.
1980-90 2.6 High growth scenario.

Sources: U.S. Bureau of Labor Stastics, Monthly Labor Review, December 1978. Data Resources, Inc., "U.S. Long-Term
Review", fall 1979. Bowen, Wm., in "Better Prospects for Our Ailing Productivity", Fortune, December 3, 1979. Kendrick,
John, "Productivity Trends and the Recent Slowdown: Historical Perspective, Causal Factors, and Policy Options" in
"Contemporary Economic Problems: 1979", the American Enterprise Institute, Washington, D.C. Freund Wm., "Building
a Better Future-Economic Choices fcr the 1980's" New York Stock Exchange, New York.
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APPENDIX

APPENDIX FIGURE 1

Capital, Labor, and Total-Factor Productivity in U. S. Private Domestic
INDEX Economy, 1948-79
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APPENDIX FIGURE 2.-TABLE OF SUPPORTING DATA (FOR APPEND'X FIGURE 1)

CAPITAL, LABOR, AND TOTAL-FACTOR PRODUCTIVITY IN THE U.S. PRIVATE DOMESTIC ECONOMY, 1948-79
[1967=100]

Output per unit Output per unit Total-factor
of capital input of labor productivity

1948 ------------------------------------------------- 77.7 51.7 57.9
1949 ------------------------------------------------- 74.9 52.7 58.2
1950 ------------------------------------------------- 79.1 57.1 62.7
1951 ------------------------------------------------- 81.0 59.0 64.6
1952 ------------------------------------------------- 81.8 61.0 66.4
1953 ------------------------------------------------- 83.9 63.3 68.7
1954 ------------------------------------------------- 81.4 65.0 69.5
1955 ------------------------------------------------- 85.5 67.8 72.6
1956 ------------------------------------------------- 85.6 69.2 73.7
1957 ------------------------------------------------- 84.7 71.5 75.2
1958 ------------------------------------------------- 81.9 73.4 76.0
1959 ------------------------------------------------- 86.2 75.6 78.7
1960 ------------------------------------------------- 86.5 77.1 79.9
1961 ------------------------------------------------- 86.5 79.6 81.7
1962 ------------------------------------------------- 90.1 83.2 85.3
1963 ------------------------------------------------- 92.1 86.7 88.4
1964 ------------------------------------------------- 94.9 90.3 91.7
1965 ------------------------------------------------- 98.8 93.6 95.3
1966 -------------------------------------------------- 108.7 96.8 98.0
1967 -------------------------------------------------- 100.0 100.0 100.0
1968 -------------------------------------------------- 102.1 104.5 103.7
1969 -------------------------------------------------- 101.9 103.1 102.7
1970---------------------------------------------------- 98.7 106.1 103.6
1971---------------------------------------------------- 99.1 119.2 186.4
1972 -------------------------------------------------- 102.9 113.6 109.9
1973 -------------------------------------------------- 105.7 115.9 112.4
1974 -------------------------------------------------- 101.3 113.9 109.5
1975---------------------------------------------------- 98.8 115.9 109. 8
1976 -------------------------------------------------- 103.3 113.8 110.2
1977 -------------------------------------------------- 107.4 116.4 113.4
1978 -------------------------------------------------- 110.5 1 17.7 115.3
1979 ----------------------------------- --- --- -------- 110.6 116.1 114.3

Source: American Productivity Center and Kendrick and Grossman.

APPENDIX FIGURE 3.-TRENDS IN OUTPUT PER HOUR AND CAPITAL/LABOR RATIO, PRIVATE BUSINESS SECTOR,
1948-79

[1967=100]

Capital/labor
Output per hour ratio

1948 ------------------------------------------------------------- 51.7 66.6
1949 ------------------------------------------------- 52.7 70.5
1950 --------------------------------------------------- 57.1 72.2
1951 ------------------------------------------------------------- 59.0 72.
1952 ------------------------------------------------------------- 61.0 74.6
1953 --------------------------------------------------- 63.3 75.5
1954 ------------------------------------------------------------- 65.0 79.8
1955 ------------------------------------------------------------- 67.8 79.4
1956 ------------------------------------------------------------- 69.2 80.8
1957 ------------------------------------------------------------- 71.5 84. 3
1958 ------------------------------------------------------------- 73.4 89.6
1959 ------------------------------------------------------------- 75.6 87.6
1960 ------------------------------------------------------------- 77.1 89.2
1961 ------------------------------------------------------------- 79.6 92.0
1962 ------------------------------------------------------------- 83.2 92:4
1963 ----------------------------------------------------------------------- 86.7 94.1
1964 ----------------------------------------------------- ------------- 90.3 95.1
1965 ---------------------------------------------------------------------- 93.6 94.7
1966 ----------------------------------------------------------------- 96.8 96.1
1967 ------------------------------------------------------------ 100.0 100.0
1968 ------------------------------------------------------------ 104.5 102.4
1969----------------------------------------------------------------- 103.1 101.2
1970 ------------------------------------------------------------ 106.1 107.4
1971----------------------------------------------------------------- 110.2 111.2
1972 ------------------------------------------------------------ 113.6 110.4
1973------------------------------------------------------------ 115.9 109.7
1974----------------------------------------------------------------- 113.9 112.4
1975----------------------------------------------------------------- 115.9 117.3
1976----------------------------------------------------------------- 113.8 110.2
1977 ------------------------------------------------------------ 116.4 108.4
1978----------------------------------------------------------------- 117.7 106.6
1979 ----------------------------------------------------------------------- 116.1 105.0

Source American Productivity Center.
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APPENDIX FIGURE 4.-TOTAL-FACTOR PRODUCTIVITY BY MAJOR INDUSTRIES OF THE ECONOMY

[Selected periods, 1948-781

Average annual rates of change

1948-78 1948-45 1965-73 1973-78

Manufacturing------------------------------------ 2.0 2.5 1.8 1.0
Food.--------------------------------------- 2.8 2.7 2.6 3.2
Tobacco-------------------------------------- 2.3 2.4 3.2 .7
Textiles-------------------------------------- 3.2 3.7 2.3 3. 1
Apparel--------------------------------------- 2.6 2.0 3.2 3.5
Lumber-------.. ------------------------------ 2.9 4.8 .8 -. 1
Furnitre...---------------------------------- 1.8 2.2 1.3 1.1
Paper.-------------------------------------- 2.1 2.1 3.9 -1.0
Printing and pablishing -------------------------- 1.6 2.5 .6 .2
Chemicals ------------------------------------- 2.9 3.5 3.6 -. 2
Petroleam------------------------------------ 2.3 3.0 1.3 1.5
Puetreum..-..--------------------------------- 1.7 2.2 1.8 - 1
Rubber.................---------------------- 1.2 .9 1.8 1.0
Stoe, clay sd glass---------------------------- 1.4 1.9 .6 1.2
Primary metals------------------------------- -. 1 .7 .4 -3.4
Fabricated metals------------------------------- 1. 1 1.5 .9 .4
Machinery, excludes electrical -------------------- 1.0 1.3 1.1 -. 4
Electrical machinery----------------------------- 3.5 4.3 3.1 1.8
Transportation equipment.------------------------ 2.7 3.3 1.4 2.8
Instruments ..---------------------------------- 2.4 3.4 2.0 -. 1
Miscellaneous manufactures----------------- ---- 2.6 2.1 3.0 3.6

I The sew APC total-factor productivity series relateto weighted inputaf laboraodof capital(land, buillings, machis
ery sod equipment, invextories sod financial capital) to the outputs-fur the total private b siness economy, for malor

segments and sectors, and for the 20 manufacturing industry groups. The outputs in this series are those computed and

published in the U.S. Department of Commerce's national product/national income accounts, as expressed in real (infla -
tion adjusted) value added by each segment of the economy, cumulative to the total real gross national product. The real
input costs of materials, components, and fuels consumed by each designated segment is excluded from both the output
and the input sides.
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APPENDIX FIGURE 5.-AVERAGE ANNUAL CHANGE IN OUTPUT PER EMPLOYEE-HOUR, IN SELECTED INDUSTRIES

Industry title 1947-73 1973-78

Iron mining, usable are -------------------------------------------------------- 4.1 -1.3
Copper mining, recoverable metal --.-------------------------------------------- 2.9 7.0
Coal mining ---- __---------------------------------------------------------- 5.0 -3. 5
Nonmetallic minerals --.--------------------------------------------------- I 4.1 .8
Crushed and broken stone ------------------------------------------------- 2 4.4 1.6
Fluid m ilk -- - - -- - - -- - - -- - - -- - - -.-- -- - - -- - .-- - - -- - -' 4.0 3.1
Preserved fruits and vegetables --------------------------------------------- 2.9 1.5
Fhnur and other grain mill pradacts--------------------------------------------- 4.0 3.7
Cereal breakfast foods ------------------------------------------------------- 2.1 .8
Rice milling -------------------------------------------------------------- 52.9 4 3.8
Wet cars milling----------------------------------------------------------- 53. 9 1 11.2
P rred feed far animals and fowlsn------------------------------------------- 54.1 46.2
Baery prducts ------------------------------------------------------- 2.4 2.1
Sugar ------------------------------------------------------------------------ 4.0 .4
Candy and other confectionary products.... . ..------------------------------------- 3.6 .2
Malt beverages ------------------------------------------------------------- 5.2 7.5
Bottles and canned soft drinks . . . ...--------------------------------------------- 1.8 6.2
Tobacco products ---...------------------------------------------------- - 3.2 3.2
Hosiery -----..------------------------------------------------------------- 5.6 8.1
Sawmills and planing mills --------------------------------------------------- 33.1 1.4
Paper, paperboard and puI mills ----------------------------------------------- 4.0 2.1
Corrugated and solid fiber boxes --.-------------------------------------------- 3.5 2.6
Synthetic fibers ---.------------------------------------------------------------ 5 5.8 6.4
Paints and allied products ------------------------------------------------ 32.7 3.9
Petroleum refining ------------------------------------------------------------ 5.7 1.1
Tires and inner tubes --------------------------------------------------------- 4.0 2.8
Footwear ----. ....------------------------------------------------------------ 1.3 .6
Glass containers. ---..-------------------------------------------------------- 1.7 2.0

dr u1no..r02Hydraulic cement ---------------------------------------------------------- 4.51.
Ca y constructian pradacts ------------------------------- ------------------- 3 33.5 3. 4

Concrete products ---. ..------------------------------------------------------ 3.3 4.8
Steel...... -----.------------------------------------------------------------ 1.8 -. 7
Primary copper, lead, and zinc ---.---------------------------------------------- 2.3 1.5
Primary aluminum.. . . . ..----------------------------------------------------- 4.3 -1.5
Copper rolling and drawing -.-. . ..----------------------------------------------- 3.0 1.5
Aluminum rolling and drawing -.--------------------------------------------- 5.5 1.8
Metal cans ------..----------------------------------------------------------- 2.3 4.6
Major household appliances. ---.----------------------------------------------- 3 5.5 3.0
Radia and felevisian recei ving sets -------------------------------------------- 3 4.8 '2.2
Matar cubicles and equipment------------------------------------------------ 4'3.7 3.9
Railroad transportation. ..-. ..--------------------------------------------------- 4.1 .9
Intercity trucking .------------------------------------------------------ 12.7 1.4
Air transportation ---..------------------------------------------------------- 7.5 5.1
Petroleum pipeline ----------------------------------------------------------- 9.9 4.5
Telephone communications.---..---------------------------- ------------------- 6.3 8.1
Gas and electric utilities.--------------------- -------------------------------- 6.7 1.4
Retail food stores.- ....- .--- ..---- .------ .---------- .- .------ .---------- .---- ... 3 2.8 - .2
Gasoline service stations -. .. ..------------------------------------------------- 83.8 4.9
Eating and drinking places --------------------- --------------------------- 3 1.8 -1.5
Hotels, motels and tourist courts -. .-----------------.--------------------------- a 2.4 .6
Laundry and cleaning services---------------------------------------------- 1.7 1.0

1 1954-73.
2 1956-73.
3 1958-73.
4 1973-77.
51963-73.
* 1957-73.
7 1951-73.
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APPENDIX FIGURE 6.-GROWTH OF OUTPUT PER PERSON AND EMPLOYMENT BY SECTOR

[Average annual compound growth ratesl

Output per person employed 1870-1950 Rate of growth of employment 1870-1950

Agri- Agri-
culture Industry Services GDP culture Industry Services Total

(a) 1870-1950:
Germany.- - - - - - - - - - -  0.2 1.3 0.7 1.2 -0.1 1.4 1.5 0.9
Italy---------------- .5 1.4 .6 .9 .1 .7 1.2 .5
Japan2.............. .7 1.7 .5 1.1 .1 1.7 1.9 .8
United Kingdom....- 1.4 1.2 .2 .8 -1.1 .9 1.3 .8

Arithmetic average. .7 1.4 .5 1.0 -. 3 1.2 1.5 .8

51871-1950; 2 1906-50.
Data source: Monographic studies on growth in these countries, Germany from W. Hoffmann & Associates, Italy from G.

Fua, Japan from Ohkawa & Associates and from employment data supplied by Umemura, United Kingdom from Feinstein.

Output per person employed 1950-76 Rate of growth of employment 1950-76

Agri- Agri-
culture Industry Services GOP culture Industry Services Total

(b) 1950-76:
Austria------------- 6.0 5.2 2.9 5.1 -3.8 0.5 1.7 0.0
Denmark------------ 3.7 3.6 1.6 2.8 -3.0 .5 2.2 .8
Finland------------- 5.6 4.1 1.9 4.3 -4.2 1.2 3.1 .4
France-------------- 4.7 5.0 2.8 4.4 -3.3 .7 1.8 .5
Germany ------------ 5.8 5.4 2.9 4.7 -3.8 .8 2.0 .7
Italy--------------- 5.6 4.3 1.8 4.2 -3.4 2.3 2.6 .7
Japan-------------- 6.2 8.3 4.0 7.2 -3.7 3.3 3.8 1.5
Netherlands--------- 4.8 5.3 2.0 3.4 -1.8 .4 2.2 1.2
Norway------------- 4.3 3.7 2.3 3.4 -3.5 .9 2.6 .9
Sweden------------- 4.6 3.9 1.6 2.8 -3.8 .2 2.3 .7
United Kingdom.-.-. 4.0 2.6 1.3 2.3 -2.1 -. 3 1.0 .3
United States-------- 5.1 2.8 1.4 1.8 -3.3 .9 2.4 1.5

Arithmetic average- 5.0 4.5 2.2 3.9 -3.3 1.0 2.3 .8

Data source: GDP by sector from "National Accounts of OECD Countries" 1950-68 edition for 1950-60, 1960-71 edition for
1960-70, an 1 1970-76 edition for 1970-76. GDP measured at 1963 prices for 1950-70 and at 1970 prices frim 1370 onward. In
some cases adjustments were necessary to achieve consistency of treatment in the linked series. Official figures of Japanese
output by sector in constant prices are not published and our estimate is derived from physical output indicators for
agriculture and industry, with service output treated as a residual. The distribution of employment between sectors in
1950 was derived from OECD publications for Austria, Netherlands, Norway and the United States, from P. Bairoch, The
Working Population and Its Structure," Brussels, 1968 for Denmark, Finland, Germany and Sweden, and from monographic
material elsewhere-France, (Malinvaud), Italy (Fua), Japan (Bank of Japan), United Kingdom (Fuinstein). The German
figures are adjusted to include West Berlin throughout

Reprinted from Angus Maddison, "Long Run Dynamics of Productivity Growth", Banca Nazonale del Lavoro Quarterly
Review, March 1979.

APPENDIX FIGURE 7.-DIRECT RELATION OF PRODUCTIVITY AND UNIT LABOR COST GROWTH

[In percent]

Compensation Output Unit labor
per hour - per hour = cost

Selected years changes in:
1955 ----------------------------------------------- 3.7 4.1 -0.4
1957 ----------------------------------------------- 5.9 2.2 3.7
1963 ----------------------------------------------- 3.7 3.5 .2
1967 ----------------------------------------------- 5.8 1.9 3.9
1969 ----------------------------------------------- 6.5 -. 2 6.7
1973 ----------------------------------------------- 7.5 1.5 6.0
1975 ----------------------------------------------- 9.9 1.9 7.9
1979 ---------------------------------------------- 9.3 -. 9 10.3

Source: William Freund, New York Stock Exchange, "Research a Higher Standard of Living," 1979.
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APPENDIX FIGURE 8.-WAGES, REAL EARNINGS, OUTPUT PER HOUR, AND UNIT LABOR COSTS, 1947-79

Output per man-hour Compensaticn per hour Unit labor cost Real hourly earnings

Private Manufac- Private Manufac- Private Manufac- Private Manufac-
business turing business turing business turing business turing

1947------ 52.3 55.6 35.1 36.8 67.1 66.2 52.5 55.0
1948______ 54.4 59.2 38.1 41.0 70.1 69.2 52.9 56.8
1949------ 55.3 61.4 38.8 42.8 70.2 69.7 54.4 60.0
1950______ 59.7 64.9 41.6 45.0 69.6 69.4 57.7 62.4
1951------ 61.5 67.0 45.6 49.5 74.3 73.9 58.6 63.7
1952--- 63.0 68.2 48.6 52.7 77.1 77.3 61.1 66.3
1953.._ 65.3 69.4 51.8 55.7 79.3 80.2 64.6 69.5
1954.__ 66.5 70.5 53.5 58.2 80.5 82.5 66.5 72.3
1955___ 69.2 74.0 54.9 60.4 79.3 81.6 68.5 75.4
1956___ 70.2 73.5 58.6 64.3 83.5 87.5 72.0 79.0
1957 .._.. 72.3 75.0 62.5 68.1 86.5 90.8 74.2 80.8
1958___ 74.2 74.6 65.4 71.1 88.2 95.4 75.6 82.2
1959___ 76.8 78.1 68.5 74.0 89.1 94.8 78.5 84.8
1960___ 78.1 78.8 71.4 77.0 91.4 97.7 80.5 86.9
1961___ 80.6 80.7 74.2 79.3 92.1 98.3 82.8 88.5
1962_____ 84.4 84.5 77.7 82.5 92.1 97.7 85.7 91.1
1963.____ 87.7 90.4 80.7 85.1 92.0 94.2 88.0 92.7
1964___ 91.3 95.2 85.1 88.9 93.2 93.4 91.6 95.7
1965._. 94.7 98.2 88.4 90.9 93.4 92.6 93.6 96.8
1966______ 98.0 99.7 94.9 95.2 96.8 95.4 97.3 97.8
1967_.. 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0
1968___ 103.3 103.6 107.6 107.0 104.1 103.3 103.3 102.7
1969 - . 103.5 104.9 114.9 114.0 111.0 108.7 104.8 103.8
1970-.. 104.2 104.5 123.1 121.7 118.2 116.5 106.0 104.7
1971._.___ 107.7 110.4 131.4 129.8 122.0 117.6 108.4 107.0
1972 - - 111.4 116.0 137.7 137.0 125.4 118.1 110.9 109.3
1973______ 113.6 119.4 151.1 147.0 133.1 123.2 112.9 110.5
1974______ 110. 1 112.8 164.9 161.4 149.8 143. 1 111.8 109.3
1975______ 112.4 116.3 181.3 179.4 161.3 154.3 111.8 111.3
1976._. 116.4 123.4 197.2 195.1 169.4 158.2 115.6 114.5
1977______ 118.6 127.5 213.0 212.4 179.6 166.6 117.4 117.0
1978______ 119.2 198.0 231.2 229.5 194.0 179.4 118.3 117.5
1979____ 118.1 130.2 252.8 250.5 214.0 199.4 116.3 115.2

Source: U.S. Bureau of Labor Statistics.

APPENDIX FIGURE 9.-IMPORTANT DETERMINANTS OF FUTURE PRODUCTIVITY
GROWTH

1. The level of economic activity and plant capital utilization.
2. Capital investment (for improvement of capital-labor ratio and application

of newer technology).
3. R&D (for advancement of methods and making capital more productive).
4. Investment in environmental and safety improvements (a short-term deter-

rent to growth of measured productivity).
5. Government regulation (could inhibit innovation and adds "paperwork" not

countable as output).
6. Age of industrial plant (related to degree of use of newer technology and

to potential for further diffusion).
7. Age-sex-education mix of the labor force.
8. Labor and management attitudes, values, and styles.
9. Structural composition of output (shift of workers from agriculture essen-

tially completed, but shift to services, for example, could still be significant).
10. Energy cost (influences to capital design and capital-labor ratio).
11. General economic distortions (e.g., inflation or possible substantial diver-

sion of capital and R&D to defense).

APPENDIX FIGURE 10.-TRENDS AND PROJECTIONS OF CAPITAL/LABOR RATIO AND LABOR INPUTS

Average annual percent change in civilian labor force

Persons with 1
Capital/ or more years

Period labor ratio Total Men under 25 Women of college

Actual:
1950-65----------------- 2.6 1.2 1.4 2.4 3.7
1965-73 ---------------- 3.1 2.0 4.8 3.5 5.4
1973-79. ---------------- .6 2.4 2.7 3.9 6.2

Projected:
1377-85 -------------------------------- 1.9 .4 2.8
1980-85 ---------------- 1.0-1.5 ------------------.------------.--.--.-...-.-.--.-..-..--.------
1985-90---------------- 2.0-2.4 1.1 1.7 1.7
1980-90 ---------------- 1.5-2.0 ---------------------------------------------- 2.6

Source: U.S. Bureau of Labor Statistics.

69-170 0 - 81 - 4
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APPENDIX FIGURE 11.-SOURCES OF GROWTH IN TOTAL-FACTOR PRODUCTIVITY, PRIVATE DOMESTIC
ECONOMY, 1948-78

Average annual percent of change Change from
1948-66 to

1948-66 1966-73 1973-78 1973-78Item

Real gross product - - - -- - - - - - - -- - - - -
Total-factor input-- - - - - - -- - - -- - - - - -

Labor ---- --- --- --- --- ---- --- --- --- .--
Capital - - - - - - - - - - - - -

Real product per unit of labor - - - -
Capit 1/labor substitution . .. . .--- --- --- .-.---

Total-factor productivity -- -- - -- - -- - -- -
Advances in knowledge- --.................... __._-

R.& D. stock ---- --- ---- --- ---- --- -- .- ---
Inform al - - - -..- -.- - .- -
Rate of diffusion --

Changes in labor quality -- -- - -- - .- - .- ..-.-
Education and training......--- ..---- .---------- .-
H ealth ------ ------ ------ ---- .--- .--- -----
Age/sex com position.------ .----- .---------- .---

Changes in quality of land ---- .......- ...------ .------
Resource reallocations.. ------.....................

Labor ..-..-- -
Capital - - - - - -

Volum e changes....---------------- .- .------ .-------
Economies of scale - - - - - -
Intensity of demand

Net Government impact
Services to business - - - - - - - - - - - - -
Regulations -------------------------------------

Actual/potential efficiency and not elsewhere classified...

3.9 3.5 2.4 -1.5
1.1 1.9 1.6 - - - - - - -

.4 1.4 1.3 .------- --
2.8 3.3 2.3 -------------

3.5 2.1 1.1 ---- ....- .---
.7 .5 .3 -------------

2.8
1.4
.9
.3
.2
.6
.6
.1
.1

.8

.4

.4

.4

.4

.1
-. 1
-. 4

.8 2.0

.8 .6

.6 -------.------

.2 ---.--------.-

.7 .1
.8 -------------
.1 ----------- .
.2 ---..---------

-. 2 .2
.3 -. 5
. 1 ---- --.-- -----
.2 ----.-------..

-. 1 -. 5
.2 ...........

- .3 ------------.-
-. 3 .3

.1 ------------
-. 4 ------------
- .4 -----.--------

Source: John W. Kendrick, "Productivity Trends and the Recent Slowdown: Historical Perspective, Causal Factors, and
Policy Options", 1979, in "Contemporary Economic Problems, the American Enterprise Institute, Washington, D.C.

APPENDIX FIGURE 12.-U.S. PRIVATE DOMESTIC BUSINESS ECONOMY: ALTERNATIVE PROJECTIONS OF REAL
PRODUCT AND PRODUCTIVITY, BY COMPONENTS, 1980-90

Basic High growth

Average annual rates of change:
Real gross product --. ..------------------------------------ -------------- 3.4 4.8
Total factor input --- ..----------------------------------------------- 1.8 2.2

Labor ----------------------------------------------- -------------- 1.3 L4
Capital --. . . ..------------------------------------.-----------------3.2 4.5

Real product per labor hoer ----------------------------- --------------- 2.1 3.4
Capital/labor substitution ------------------------------------------------ .5 .8
Total factor productivity ...---------------------------- ---.-------------- 1.6 2.6
Sources of productv ty growth: Percentage point contribution:
Advances in knowledge -------------------------------------------------- .9 1.3

R. & D. stock ---------------------------------------------------. 6 .8
Informal ---.-------------------------------------- ---------------. 2 .3
Rate of diffusion------------------------------------------------- .1 .2

Changes in labor quality ---------------------------------------------- LB 1.1
Education and training --------------------------------------------. 8 .9
Health -------------------------------------------------------------
Age/sex composition--------------------------------------------

Changes in quality of land--- ----.-..--------------------- -------
Resource reallocations ------------------------------------------------. 2 .2

Labor . ....------------------------------------- ------------
Capital ----------------------------------------------------------

Volume changes ---- -------------------------------------------
Economies of scale .---------------------------- -------------------. 3 .5
Intensity of demand ------------------------------------------------- .I .1

Net Government impact. --------------------------------- --------------. 2
Services to business ------------------------------ ------- --------
Regulations .-..------------------------------------- ------ -------

Actual/potential efficiency and s.e.c -------------------------------------- -4-.

Zero or negligible.
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APPENDIX FIGURE 13.-PROJECTED INTERNATIONAL PRODUCTIVITY TRENDS, GDP PER EMPLOYEE

[Constant dollar basis, international price weights]

Year United States France Germany Japan Canada

1. Level of productivity (1978 U.S.=
100):

1978 ------------------------- 100.0 85.6 85.6 63.0 96.1
1979 -------------------------- 99.1 88.2 88.1 65.8 95.1
1980 -------------------------- 98.6 89.9 90.3 68.1 95.1
1981 -------------------------- 98.9 92.6 93.0 70.9 96.6
1982 -------------------------- 99.9 95.7 96.7 73.8 98.5
1983 -------------------------- 101. 4 99. 2 100.6 77.2 100.5
1984 ------------------------- 103.2 103.2 104.0 80.8 102.5
1985 ------------------------- 105.3 107.3 108.8 84.7 104.5
1986 ------------------------- 107.4 111.6 113.1 88.7 106.6
1987 ------------------------- 109.5 116.0 117.1 93.0 108.8
1988 ------------------------- 111.7 120.6 122.4 97.8 111.0
1989 ------------------------- 113.9 125.5 127.3 103.1 113.2
1990.------------------------- 116.2 130.5 132.4 108.8 115.5
1991.------------------------- 118.5 135.7 137.6 114.8 117.8
1992.------------------------- 120.9 141.1 143.2 121.1 120.1

2. Productivity growth rates:
1979-------------------------- -. 9 3.0 3.5 4.5 -1.O
1980 -------------------------- -. 5 2.0 2.3.5 0
1981--------------------------- .3 3.0 3.0 4.0 1.5
1982-------------------------- 1.0 3.3 4.04.20
1983-------------------------- 1.5 3.4520
1984-------------------------- 1.8 4.0 4.7
1985-------------------------- 2.0 4.8
1986 -------------------------- 4.81987-------------------------- 4.8
1988 __-.------------------- 5.21989. ...- .- .--- .....- .-- .-- .- 5.4
1990..-- ..---- .-- ....- ..------ 5.5
1991...._ ---..........- . 5.5
1992 _------------------------ 5.5

Average rates:
1979-85-------------------------- 1.0 3.3 3.6 4.3 1.6
1985-92 -------------------------- 2.0 4.0 4.0 5.2 2.0

Sources: 1379, actuals, OECD. 1980, best estimates using Economic Report of the President and OECD. 1981-84, best
estimates based on OECD and work of J. Kendrick, L. Klein, and W. Freund. 1985-92, best estimates based on various
reports of probable economic patterns. Basic data from U.S. Bureau of Labor Statistics, 1978.

APPENDIX FIGURE 14

Sources: Economic Report of the President: 1978 and 1980.

U.S. Balance In World 1Wade
(in billions of U.S. dollars)

Country 1965 70 73 74 75 76 77 78 79
United States 4.3 0.8 -e.2 -9.5 4.2 -14.6 -36.3 -39.4 -36.4
West Gernany 3 4.3 1.7 19.7 15.2 13.7 16.6 20.7 1.1

Japan .3 .4 -1.4 -6.6 -2.0 2.4 9.8 18.5 -6.4
OPEC 4.2 76 19.3 85.9 58.8 70.6 63.2 38.8 95.8

1957
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PRODUCTIVITY's ROLE IN THE ECONOMY

One of the primary sources of a rising standard of living for all
Americans has been our ability to produce more goods and services
with less labor. This comes about by increasing the inputs of capital,
materials, and energy relative to labor and by combining all inputs
more and more efficiently. In recent years the ability to raise our stand-
ard of living has faltered. In particular, the way we combine the
various production inputs, productivity, has shown no improvement.
After experiencing productivity growth of 2.3 percent per year for
the 20 years following World War II, it grew about 2.0 percent from
1965 to 1973 and just over 1.0 percent from 1973 to 1979. Based on
the most recent data, we actually produced less efficiently in 1979 than
in earlier years. Reversing this decline in productivity growth is the
greatest challenge facing our economy today. This is the only way
we can simultaneously solve the problems of inflation and unemploy-
ment and restore hope to the American people for a brighter future.

This paper seeks to explain the interactions among productivity
growth and various other aspects of our economy: economic growth,
inflation, taxes, employment, and international trade. While many of
these relationships are implicitly understood by economists, it is very
difficult to find a clear exposition of them in economic literature. Pro-
ductivity growth was such a stable and predictable factor in the
economy for so many years that when it was discussed at all, the dis-
cussion was confined to those final chapters in the economics books
which students never seemed to get around to reading. Now that pro-
ductivity has become a "problem," a new examination of the subject
is in order.

Productivity and Inflation

Various studies by the Joint Economic Committee, the New York
Stock Exchange, and others have established the link between pro-
ductivity and inflation. Too often this link has been inadequately
understood. A common failing is to explain the link by referring to a



definitional relationship which states that the growth in unit labor
costs is equal to the difference between the growth in employee com-
pensation and the growth in labor productivity. By showing a high
statistical correlation between the growth in output prices and growth
in unit labor costs, one conclusion seems all but inevitable: Slower
productivity growth will result in an accelerated rate of inflation.

Actually, this "explanation" is not an explanation at all. The defini-
tion tells us nothing more than that the growth in unit labor costs must
equal the difference between the growth of employee compensation and
the growth of labor productivity. Thus, if the decline in productivity
growth is accompanied by a corresponding decline in employee com-
pensation, unit labor costs will not increase.

Growth of employee compensation is determined by a whole host of
complex factors including, among other things, people's inflationary
expectations and general labor market conditions. Of immediate con-
cern here is the nature of the relationship between productivity growth
and the growth of employee compensation. The relevant question is,
what effect might a decline in productivity have on employee
compensation?

There is a common view that the productivity slowdown has been
an important factor responsible for the accelerated growth of employee
compensation. The argument runs as follows. When sizable real wage
increases are realized year after year, as they were in the 1950's and
1960's, people come to expect that this will be continued. The mecha-
nism for achieving these expected real gains takes the form of nominal
wage increases in excess of the rate of inflation. However, if actual
productivity growth falls short of the expected increase in real wages,
the expected real gains will not be realized. The increased growth of
nominal wages will simply be withheld down in real size through
higher-than-expected increases in prices.

The failure of workers to experience the real wage increases ex-
pected induces them, so it is argued, to press for still higher nominal
wage increases. Of course, since it is impossible for those expected real
income gains to be realized in the absence of sufficient productivity
growth, those higher nominal wage increases will simply be translated
into yet higher rates of inflation in unit labor costs and prices. In this
manner, slower productivity growth becomes one of the contributing
factors to the all-too-familiar wage-price spiral.

If workers set their nominal wage demands to achieve a given
growth in their real after-tax incomes, slowed productivity growth
may result in even greater wage inflation. This is simply the result
of a tax system that pushes people into higher tax brackets when their
nominal incomes rise. In order to achieve a target rate of growth in
real after-tax income, workers must raise their nominal wage demands
to offset both the expected rate of inflation and the larger tax bite. If
productivity growth is not large enough to pay for both the higher
taxes and the expected inflation, then workers will again see their
hopes frustrated as their demands for higher nominal wages are
translated into more inflation.

The validity of the argument that slower productivity growth re-
suilts in an accelerated increase in employee compensation rests square-



ly on the proposition that workers do not adjust their expectations for
real income growth downward when productivity growth slows. The
situation is further aggravated if workers are trying to achieve an
after-tax income target.

While this argument has a certain intuitive appeal, it is extremely
difficult to find empirical evidence that the deteriorating productivity
performance has been an important cause of accelerating inflation. In
fact a recent study by Freund and Manchester' found that the im-
pact of productivity growth on compensation was not statistically
significant. Another study by Eckstein 2 examined the core rate of
inflation from 1965 to 1979. This study found that from 1970 to 1973,
the declining productivity trend was a significant factor in worsening
core inflation; but over the entire period, other factors which deter-
mine the cost of capital (interest rates, price expectation, equity
values) were far more important. In moving from the core rate of
inflation to the actual rate of inflation, the impact shocks (farm price
increases, tax hikes, currency devaluations, and minimum wage in-
creases) and demand pressures must be added-again factors unre-
sponsive to productivity growth.3 Other studies have placed larger
emphasis on the growth of the money supply as the primary causal
factor in accelerating inflation.

On the whole, there is little evidence to support the increasingly
popular notion that the productivity decline has been the major
explanatory factor in our deteriorating inflation performance. Fur-
thermore, even if it is true that a slowed rate of productivity growth
adds to inflation in the manner described above, it does not follow
necessarily that an increase in productivity growth will slow inflation.
In theory, the adjustment of workers' real income expectations may be
asymmetrical; that is, they may steadfastly resist downward revisions
in their real income expectations but readily adjust them upwards in
the face of more rapid productivity growth. If this is true, the reduc-
tion in unit labor costs brought about by higher productivity growth
would be offset, at least in part, by a higher rate of increase in nominal
wages. Thus, it is possible that reduced rates of productivity growth
will exacerbate inflationary pressure, but that higher productivity
growth rates will not provide an equal measure of relief.4

I U.S. Congress, Joint Economic Committee, "Productivity and Inflation," by William
C. Freund and Paul B. Manchester (Washington, D.C.: Government Printing Office. 1980).

2 U.S. Congress, Joint Economic Committee, "Tax Policy and Core Inflation," by Otto
Eckstein (Washington, D.C.: Government Printing Office. 1980).

The actual inflation rate is the sum of the core, shock and demand inflation rates.
The core rate is the trend increase of the costs of the factors of production. It originates
in the long-term expectations of inflation In the minds of households and businesses, in the
contractual arrangements which sustain the wage-price momentum, and in the tax system.
Inflationary expectations and, therefore, the core rate, are Influenced by the shock and
demand inflation rates. The demand Inflation rate is dependent upon the utilization rates
of resources derived from the level of aggregate demand and factor supplies. The shock
inflation rate is, by definition, exogenous to the analysis. It Is determined primarily by
noncontrollable conditions: OPEC political-economic decisions, weather and crop condi-
tions, and so forth. Ibid.

4It is in any case true that workers' real income expectations are an important
determinant of inflationary pressures. Wages and salaries constitute 75 percent (and
sometimes more) of the Gross National Product. Self-employed farmers and small busi-
nessmen, whose incomes are essentially wages, generate as much as 6-7 percent of
national income. With profits making up perhaps 12 percent. there is only 6-7 percent
left for capital costs. In short, labor costs in the form of wages and salaries are a key
component of total costs and are, therefore, a major determinant of prices.



Inflation and Productivity

The link between productivity and inflation goes in both directions.
Just as a slowdown in productivity growth may increase inflation
through the behavior of wages, an increase in inflation may slow pro-
ductivity growth through the behavior of profits. This latter phenom-
enon is rather complicated and requires special attention.

Begin with the tax treatment of depreciation expenses and inven-
tories. Under current law, firms are allowed to expense their plant and
equipment on a "historic cost" basis only. But if inflation is pushing
current replacement costs above the historic level, then the tax allow-
ance designed to finance the replacement of this equipment when it
becomes obsolete will be too small, and current profits will be too large.
If profits are too large, then the taxes paid on those profits will also
be too large, leaving less money to be distributed to shareholders or
reinvested for future growth.

A similar phenomenon occurs when inflation pushes up the value
of goods held in inventory. Because the "profits" generated by inflated
inventories must be used to replace those inventories at the higher cur-
rent prices, taxing these illusory profits also reduces the funds avail-
able to the firm for distribution to its shareholders or reinvestment.5

Thus, the interaction between inflation and the tax treatment of depre-
ciation and inventories can reduce the funds available to finance future
growth.

The magnitude of the overstatement of corporate profits caused by
inflation and the effect this has on real after-tax returns are matters
of considerable dispute. Many argue that just as profits are overstated
because the replacement cost of capital and inventories have risen, they
are understated because rising inflation rates reduce the real value of
corporate debt. In an inflationary environment, the nominal interest
costs deducted by corporations in calculating their taxable profits
reduce dramatically the real cost of borrowed funds. By itself, this
results in the understatement of real profits and, in addition, appar-
ently enhances the attractiveness of debt as opposed to equity financing
of corporate expenditures.6

5 Many firms value their materials-goods inventories at prices corresponding to the
oldest items in inventory; hence the reason for the accounting name FIFO-first in, first
out. Under existing tax laws, the increase in the price of inventories between the date of
purchase and use in production is treated as a realized gain and is included in the taxable
profits of firms using the FIFO accounting method. However, if inventory levels are to
be maintained, these gains will be absorbed by currently purchased higher priced replace-
ment material inputs. This has led some to conclude that such capital gains should be
treated, not as part of current operating profits, but as a change in the liquidation value
o' firms using FIFO. (See, for example, Henry Aaron, ed., "Inflation and the Income Tax"
(Washington, D.C.: The Brookings Institution, 1976, p. 13.). For firms using the FIFO
method, these holding gains on inventories are largely eliminated.

Interestingly, only 30 percent of combined manufacturing and trade inventories are
covered by LIFO (last in. first out) at present; the other 70 percent are broken down as
follows: FIFO, 25 percent; average cost 17 percent; actual cost, 6 percent; standard cost,
18 percent; and other. 4 percent. All methods other than LIFO result in some degree of
profit over-reporting during periods of inflation. From "Manufacturers' Shipments, In-
ventories and Orders." Publication M3-1.8, the Annual Benchmark Publication for 1967
through 1978.

* The increased relative reliance on debt financing by corporations in an Inflationary
environment is emphasized by Robert Eisner, "The Outlook for Business Investment," in
"Capital for Productivity and Jobs." E. Shaprio and W. Shite. eds. (Englewood-Cliffs,
N.J. : Prentice-Hall, 1977) and N. F. Tideman and D. P. Tucker, "The Tax Treatment
of Business Profits under Inflationary Conditions," in Henry Aaron, op. cit. As an illus-
tration, we note that corporate net interest payments as a percent of total corporate
income (measured as the sum of inflation-adjusted, before-tax profits plus net interest
payments of nonfinancial corporations) rose from an average of about 9 percent in the
period 1960 to 1965. to 25 percent in the 1970s, reaching a high of nearly 33 percent In
1975.



It turns out that in recent years the decline in real corporate in-
debtedness has been huge. It has been estimated by George Von
Furstenburg and Burton Malkiel that the inflation-induced reduction
in real indebtedness of corporations caused by the higher volume of
nominal interest payments amounted to about $28 billion in 1977.7
This decline in real indebtedness offsets almost exactly the estimated
increase in the real tax burden caused by the inadequacy of deprecia-
tion allowances and the illusory inventory profits gains during 1977.8
This means that inflation during 1977 did not result in a reduction in
real after-tax returns for the corporate sector as a whole.

A number of economists, the most notable being Martin Feldstein
and Lawrence Summers, dispute this contention." They argue that,
for a correct treatment of corporate debt, we need to consider more
than the tax paid by corporations; we need to include as well the tax
paid by the individuals and institutions that supply capital to the

(corporate sector. According to this view, the lower effective tax rate
for corporations caused by reductions in the real value of corporate
debt is offset, more or less, by the higher effective tax rates levied on
those individuals and institutions who purchase corporate debt. Cor-
porate lenders are taxed on their full interest income. including that
part of their return that merely reflects an inflation premium. The
higher taxes paid by lenders almost exactly offset the lower taxes paid
by borrowers. Thus, putting both the lending and borrowing sides
together, it is appropriate to ignore the debt side of the corporate
balance sheet.'o

If one accepts the Feldstein-Summers argument, there can be little
doubt that recent high inflation rates have substantially increased the
effective tax rate on corporate source capital income. However, not
everyone agrees that the correct treatment of corporate debt necessi-
tates the integration of the taxes paid by corporate borrowers and
corporate lenders. An integration of the two taxes may be deemed
appropriate from the point of view of tax equity (on the grounds that
the ability-to-pay principle can be applied legitimately to individuals
only and that all taxes therefore should be imputed to them), but
when the concern is with investment incentives, the case is far from
clear. As Richard Musgrave argues, ". . . the corporation is not merely
a conduit. Far from it. It is the major decisionmaking unit. Invest-
ment decisions are made by managers whose primary concern is with
the corporation tax, and not the taxes paid by suppliers of outside
funds." 1

If, following Musgrave, we reject the Feldstein-Summers argu-
ment then the inflation-induced overstatement of profits arising from
historic cost depreciation and illusory "inventory profits" must be
netted against the inflation-induced understatement of profits arising

,George M. Von Furstenburg and Burton G. Malkiel, "Financial Analysis in an Infla-
tionary Environment," The Journal of Finance, XXXII, 2 (May 1977) : 159.

See, for example, Martin Feldstein and Lawrence Summers. "Inflation and the Taxa-
tion of Capital Income in the Corporate Sector," Discussion Paper No. 698, Harvard
Institute of Economic Research, Harvard University, April 1979.

o Ibid.
10 This treatment implicitly assumes that taxes paid by corporations are not shifted

back through lower profits and dividends to their shareholders. To the extent that this
is not the case, and to the extent that corporate shareholders are also lenders, this
conclusion would have to be modified.

u Richard A. Musgrave, "Tax Policy and Capital Formation," A paper presented at the
NTA-TIA Conference on Tax Policy, Washington, D.C., May 15, 1979.



from the reduction in real corporate indebtedness to arrive at a more
accurate measure of the effect of inflation of real after-tax returns.
What then has been the net effect of inflation on real after-tax returns
in the post World War II era? Based on this adjustment, chart 1
suggests there is little evidence that aggregate real after-tax profits
have been severely and persistently damaged as a result of inflation."

CHART 1.-Inflation-adjusted profits related to replacement value of equity
capital.

7

6

9

s9o7 96 1 0 GI 82 63 64 a5 G6 67 as of 70 75 72 7 74 7 76 77 78

1957 4. tw960 47 1965 6.1 1970 4.7 1975 55
I9M 3. 1951 44 1966 9.7 1971 52 176 57
lo5 5 5962 I 0 967 7.6 1972 59 t977 59

1963 83 198 7.5 1073 57 1978 64
' 064 7.6 5969 61 tS74 3.6

As shown below, the real after-tax return, measured as the ratio
of after-tax, inflation-adjusted profits to the replacement value of
equity capital invested in business, stood up remarkably well in 1977
and 1978 when compared with historical figures. True, real after-tax
returns in 1977 and 1978 were substantially below the rates experi-
enced during the Vietnam war years, and they took a real beating in
1969 and again in 1974 but, as Malkiel concludes: "There is no evi-
dence of a persistent deterioration in the profit picture." "

The conclusion that the after-tax return on capital investment has
been unaffected by inflation is also supported by Fraumein and Jor-
genson. After examining rates of return by industrial sector for the
entire postwar period, they concluded that there are surprisingly large
differences in the rates of return among sectors and that these differ-
ences had persisted with very little change throughout the 1948-76
period."

Nevertheless. if the rates of the past couple of years persist into the
future. we are still left with the nagging question: What factors were

= Burton G. Malkiel, "Productivity-The Problem Behind the Headlines," Harvard Busi-
ness Review (May-June 1979) : 85.

13 Ibid., p. 84.
I4 Barbara M. Fraumein and Dale W. Jorgenson, "Rates of Return by Industrial Sector

in the United States, 1948-1970," Paper presented to the annual meetings of the American
Economic Association, December 28-30, 1979.



responsible for the very sharp increase in real after-tax returns during
the 1960s, and what accounts for their decline in the late 1970s to levels
approaching those witnessed in the 1950s? There are, unfortunately, no
clear-cut answers to this question. However, in our estimation, tax
policy changes enacted in the early 1960s, most notably the liberaliza-
tion of depreciation allowances for tax purposes and the investment
tax credit, were major contributing factors to the improved profit
picture of the corporate sector in the mid-1960s. Since that time, a
number of events occurred that served to nullify the effects of the ear-
lier more liberal tax policy changes.

It is not entirely clear what conclusions we should draw from the
profit picture represented in chart 1. Feldstein and Summers would
argue that because the tax liabilities of corporate creditors were ig-
nored in the calculations, the real after-tax returns reported above are
overstated, the degree of overstatement being larger the higher the
rate of inflation. Thus, it is not at all obvious that the returns for 1977
and 1978 "stood up remarkably well" by historical standards. More-
over, even if we reject the Feldstein-Summers argument, the actual
profits performance of the corporate sector is not the only, or even the
most important, determinant of business investment spending. The
most important consideration, and this point is recognized by Malkiel,
among others, is the profits firms expect from their investments. Thus,
the sluggish pace of investment spending during the recovery from
the 1973-75 recession might well be explained by relatively low ex-
pected profits.

Expected profits, of course, are much more elusive conceptually than
actual profits because so many complex factors enter into the formula-
tion of a businessman's expectations. The question that is of immedi-
ate concern here is the extent to which profits expectations deteriorate
in an environment characterized by high and variable rates of inflation.

Although there are no clear-cut answers to this query, there exists
some indirect evidence to suggest that high and variable rates of infla-
tion increase the riskiness of business investment. The effects of in-
creased risk premiums are many. First, the minimally acceptable rates
of return that must be surpassed by new investment projects is raised
in response to increased risk premiums; many investment projects that
would otherwise have been undertaken in the absence of increased risk
premiums are now abandoned. Second, increased risk tends to alter the
structure of investment spending away from projects that yield a
revenue stream over an extended period of time in favor of projects
that promise short-time gains and quick payoffs. Third, increased risk
premiums increase the relative attractivness of real estate shelters and
municipal bonds and other financial investments.

Because risk premiums are not directly measurable, it is necessary
to resort to indirect methods. One method commonly employed is to
measure risk as the spread between the yield on the highest quality
security of a given maturity and the yields on lower quality bonds of
comparable maturity. If we compare the yield on high quality long-
term government bonds with the yields on high- and medium-quality,
long-term corporate bonds, the spread in yields can be used as a meas-
ure of the market's assessment of the additional risk attaching to
corporate securities. The spread itself may not be an especially good



measure of the risk premium in an absolute sense, but movements in
the spread over time are widely viewed as being highly correlated with
changing risk premiums.

The movement of these spreads is documented for the period 1960
to 1979. As is apparent from both series, the spreads narrowed through
the mid-1960's and then increased sharply reaching a peak in 1974,
narrowing again in the period of 1975 to 1978 and widening once again
in 1979. It is probably no coincidence that the movement of these
spreads is rather closely correlated with changes in the overall rate of
inflation though one needs to add that the variability in the risk premi-
ums could also have been the result of, among other things, changing
health and safety regulations and uncertainties with respect to future
energy policies. Nevertheless, high and variable rates of inflation are
probably an important factor.

In summary it doesn't make much difference whether the rate of re-
turn has been substantially unchanged or whether it has fallen, the
result is the same. If inflation causes profits and taxes to be over-
stated, that means inflation will reduce funds available for future
investment and growth. If inflation raises the risk premium, that,
too, means that some projects, particularly those with a long payoff,
will not be undertaken. In either case the capital-to-labor ratio is
likely to fall, and long-term productivity growth will decline as a
result.

The relationship between inflation, profits, productivity, and capital
formation is more complicated than the above discussion implies. First,
policies designed to step up the rate of investment spending must be
set in the overall context of general macroeconomic policies. Yet these
macroeconomic policies are, themselves, influenced by inflation and
productivity growth. An earlier report of the Joint Economic Com-
mittee explores in some detail the automatic response of monetary
and fiscal policy to an increase in the rate of inflation and in the im-
pact of inflation on the policymaking process itself.15

Second, after adjusting for the automatic restriction in fiscal and
monetary policies induced by inflation, policymakers must be alert to
the danger that actions intended to produce a long-range improvement
in capital spending could, in the short run at least, exacerbate in-
flationary pressures. If the economy is operating at or near its po-
tential, the increase in aggregate demand occasioned by an increase in
investment could contribute to inflation directly unless offset by lower
spending elsewhere. The design of macroeconomic policies to ensure
that overall demand pressures do not mount becomes critical in this
context; at or near full capacity, macroeconomic policy must be aimed
at changing the mix of output, not the overall level of aggregate
spending.

Third, even with properly adjusted macroeconomic policies, if the
capital goods industry is operating at or near capacity, increased in-
vestment spending could cause a rapid escalation of capital goods
prices that might not be offset by price declines elsewhere. Therefore,
the magnitude of the policy-induced stimulus to investment spending
must be conditioned by the state of demand in the capital goods
sector as well as in the overall economy.

15See The 1977 Midyear Review of the Economy, Joint Economic Committee, September
26, 1977 for a complete discussion.



The energy problem, confronting the United States and the world
economy further complicates the relationship between inflation, profits,
productivity, and the rate of capital formation. Independent of its
influence on our general rate of inflation, higher energy prices affect
capital expenditure decisions directly. The available empirical evi-
dence suggests that energy and capital are, in the short run at least,
complementary as opposed to substitutable inputs. In other words, an
increase in the price of one decreases the quantity demanded for both.

As energy and capital costs have risen, several things have hap-
pened. The increase in capital costs relative to labor costs has spurred
the search for technologies that are more labor intensive. This
directly reduces productivity growth. At the same time, rising
energy costs have made a significant part of the capital stock
economically obsolete. This has caused a larger than normal fraction
of new investment to be devoted to the replacement of the existing
capital stock. It has also made businessmen unwilling to commit sig-
nificant resources to capital investment when they know that invest-
ment may rapidly become obsolete.16 This creates real problems for
productivity growth, but it also creates measurement problems with
the conventional depreciation formulas used by the Bureau of Eco-
nomic Analysis. The result is that productivity growth may actually
be worse than indicated by the current statistical measures.'7 Finally,
to the extent that higher energy prices have shortened the economic
life of capital equipment, the problems discussed earlier concerning
the interaction of taxes and depreciation are worse than indicated.'8

Productivity and the International Sector

The decline in the growth of U.S. labor productivity, most notably
its decline relative to the productivity growth performances turned in
by our trading partners, is often identified as a major factor responsi-
ble for both the dollar's weakness on the world's currency exchanges
and the large U.S. trade deficit. There is undoubtedly some truth to
this view, but the relationship is not as simple and direct as many
would have us believe.

In general, it cannot be argued that slower productivity growth
necessarily causes a deterioration in our balance of trade or a weaken-
ing of the dollar internationally. For example, since a slowed rate of
productivity growth relative to the rates recorded abroad implies a
correspondingly slower relative rate of growth of domestic income,
the demand for imported goods by U.S. residents will, other things
constant, grow less rapidly than the demand for our goods abroad."
This results in an improved trade balance and a stronger dollar in-
ternationally. Conversely, an acceleration of our productivity growth,
by accelerating the growth of domestic relative to foreign incomes to
that extent will worsen our trade balance and weaken the dollar.

1o For further evidence on this, see Ernst R. Berndt and Dale W. Jorgenson, "How En-
ergy. and Its Cost, Enter the Productivity Equation." IEEE Spectrum, October 1978.

17 J. R. Norsworthy and Michael J. Harper. "The Role of Capital Formation in the Re-
cent Slowdown in Productivity Growth." Working Paper 87. Office of Productivity and
Technology, Bureau of Labor Statistics. U.S. Department of Labor. January 1979.

Is The importance of the role energy has played in the U.S. productivity decline is sub-
ject to debate within the economics profession. See the paper by Christainsen and Haveman
in this volume for a discussion of the conclusions reached by different researchers.

n9 The relationship between aggregate productivity growth and aggregate Income growth
is not as direct as this sentence imolies. To the extent that a slowdown in productivity
growth stimulates an increase in the labor force, the loss of income may be recouped.
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In other respects, however, a slower relative rate of productivity
growth will cause our balance of trade to deteriorate and bring down-
ward pressure on the foreign exchange value of the dollar. To the
extent that a slowdown in U.S. productivity growth causes the prices
of U.S. goods to rise relative to the prices of foreign goods, the re-
sultant substitutions on the part of both domestic and foreign resi-
dents in favor of foreign goods will cause the U.S. trade balance to
deteriorate. Of course, if the foreign exchange value of the dollar falls
as a consequence of the trade balance deterioration, this will help stem
the deterioration itself by lowering the relative price of U.S. goods
in foreign markets.

The role of the dollar in international energy trade further compli-
cates the situation. Since international contracts to buy and sell oil are
normally denominated in dollars, a fall in the foreign exchange value
of the dollar means that energy prices for oil importers (except the
United States) fall. It also means that the purchasing power of oil ex-
porters falls. If exporters respond by raising the dollar price of their
oil to offset the drop in the foreign exchange value of the dollar, in-
flation in the U.S. will be higher relative to other oil importing
countries. This would cause a further deterioration in our balance-of-
trade position. The increase in the dollar price of oil would also in-
crease the demand for dollars in the foreign exchange markets by
non-U.S. oil importers. The impact of this on the foreign exchange
value of the dollar will depend upon how the oil importing countries
spend their dollars.

It is important to recognize in this whole discussion that it is the
relative rates of productivity growth in our actual and prospective
export- and import-competing industries that are most important. The
impact of a decline in the overall productivity growth rate is indirect
and affects the export- and import-competing industries only through
its effect on the overall level of prices and wages. It is, therefore, quite
possible for a decline in the economy's overall productivity per-
formance to have relatively little impact on the foreign trade sector.

Again, to the extent that the value of the dollar declines in response
to these trade developments, at least part of the relative increase in the
price of U.S. goods will be offset, a development that will serve to limit
the adverse trade balance effects. Moreover, even though some indus-
tries might experience a loss in competitiveness in world markets, the
balance-of-trade effects could be partly neutralized by an increase in
the relative competitiveness of other industries whose productivity and
price performance are more favorable.2 0 The conclusion of these con-
siderations is that there is no direct and unambiguous relationship be-
tween productivity growth and our balance of trade.

2 It is worthwhile putting this point somewhat differently. Had there been no overall
productivity growth decline or any decline in the growth of productivity in our existing
export- and import-com e ing industries, the fact that some industries were experiencing
an increase in their relative competitiveness means there would probably have been an
improved trade balance. In the face of a decline in productivity growth, the trade balance
might fail to improve, or even deteriorate, though the adverse effects will be smaller
because of our increased relative competitiveness in certain goods. To the extent that
the trade balance effects are neutralized in this manner, there will be no observable de-
terioration in our trade balance as a consequence of the productivity slowdown.

Althou h the argument is theoretically true, to the extent that U.S. relative competi-
tiveness is improving in industries which have not been traditionally export oriented,
there may be a considerable time lag before these industries realize their potential in-
ternational market and begin to exploit it. Information costs may be very high here.
Therefore, it is reasonable to conclude that the quantitative impact of this factor will be
much more significant in a long-run equilibrium than in a short-term disequilibrium
state.



The relationship between U.S. productivity growth and the foreign
exchange value of the dollar is somewhat clearer. The value of the
dollar is determined by the demand for and supply of dollars on the
world's currency exchanges. U.S. productivity growth is but one of
the innumerable forces that affect the demand for and supply of dol-
lars, and its influence is registered indirectly, not directly.2 Neverthe-
less, there is considerable evidence in support of the proposition that
higher inflation rates in the United States (relative to inflation rates
abroad) will cause the foreign exchange value of the dollar to decline.
Thus, to the extent that a slower rate of productivity growth accelerates
the United States inflation rate, it will cause the dollar to depreciate
in value.

Unfortunately, the effect of a slowed rate of productivity growth
does not end with a decline in the value of the dollar. Dollar deprecia-
tion, by boosting import prices, further aggravates domestic inflation.
In the short run this causes an even sharper decline in the dollar and
higher rates of inflation. Appropriately, this process has been dubbed
a "vicious circle." 22 Of course, this process cannot go on forever. The
higher relative prices of foreign goods will eventually cause a reduc-
tion in consumption as buyers shift to domestically produced import-
competing goods. Also, to be perpetuated, the higher rate of inflation
must be validated by a more rapid expansion of the domestic money
supply. This is not an entirely unrealistic prospect in view of the "real"
(i.e., employment and output) adjustments the economy would have
to suffer in order to arrest and partially reverse the excessive dollar
depreciation. In any event, the inflation problems caused by a slowed
rate of productivity growth are exacerbated by the resultant foreign
exchange pressures on the value of the dollar.

Productivity, Growth, and Employment

The foregoing discussion has considered the interactions between
productivity, inflation, taxes, profits, and foreign trade. Underlying
this discussion has been an implicit notion that all of this has an im-
pact on economic growth. Without repeating all of the arguments
aluded to in earlier contexts, that notion needs to be made more
explicit.

Economic growth is nothing more or less than the output that re-
sults from the combination of a series of physical inputs: labor, capital,
materials, and energy. The manner in which these inputs are combined
determines productivity. One might view productivity as the glue that
holds everything else together.

n For a detailed discussion of the forces affecting the foreign exchange value of the
dollar, see the Joint Economic Committee, "Review of the Economy. October 1978," Chap-
ters 1 and 2.

2 One must be careful not to confuse "vicious circle" symptoms with the differences in
the Inflation performance of an economy under fixed versus flexible rates. It is a well-known
proposition that an economy that pursues policies resulting In a higher rate of Inflation
domestically than abroad will discover that its domestic rate of inflation will be lower under
fixed as opposed to freely floating (or partially managed) exchange rates. Under fixed rates
of exchange, it will "export" some of its inflationary pressures abroad, the consequence
of expanding monetary reserves in foreign countries brought about by the intervention
operations of foreign monetary authorities. For a detailed discussion of these matters. see,
for example, the JEC "Review of the Economy, October 1978," and Thomas D. Willett,
"Floating Exchange Rates and International Monetary Reform," (Washington, D.C.: The
American Enterprise Institute, 1977).



Taking this approach, one can easily see that changes in any of the
material inputs can change economic growth. If, for example, high
taxes reduce profits and raise the cost of capital, this would discourage
the use of capital and would result in lower economic growth. But one
can also see that changes in productivity, changes in the strength of
the glue that holds things together, can also result in changes in eco-
nomic growth.

In recent years there has been a variety of changes in the inputs
that produce economic growth. Large increases in the real price of
energy have upset the normal production relationships rendering large
parts of our capital stock obsolete. Changes in the age structure of our
population and in social attitudes toward work have produced large
increases in the labor input relative to the other inputs. The physical
scarcity of many resources has reduced our freedom to consume these
resources. All of these factors have contributed to unsticking some of
the productivity glue that helps to produce economic growth.

The situation has gotten so bad, in fact that for the past few years
there has been no productivity glue. From 1973 to 1979 productivity
did not grow. This meant that all economic growth had to come from
growth in one or more of those physical inputs: labor, capital, mate-
rials, or energy. And we know that most of the increase in growth has
come from the increase in the labor input.

While there is nothing wrong, per se, in increasing growth by
increasing the labor input, this does not allow for any rise in the
standard of living of the American people. An increase in our living
standards might be achieved by increasing other inputs, but limits on
our physical resources make this unlikely. All that remains is produc-
tivity. If we want to raise the standard of living for Americans, we
must restore the productivity growth that holds everything else
together. And, thus, total economic growth and productivity growth
must go hand in hand if we are to continue to enjoy a rising standard
of living.
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Our daily lives are surrounded with measures of productivity, meas-
ures that relate one or more inputs to output. At breakfast we may
worry about the number of calories per serving. On the way to work,
miles per gallon. And at work, widgets per employee hour or perhaps
bushels per acre. Each of these measures presents us with a ratio that
compares a well defined output to a specified input.

But what does a well known business magazine mean when it says
that "[T]he increase in the output of the American workforce during
the past six years has proved a disappointment."? Or to what inputs
and outputs is the Bureau of Labor Statistics (BLS) referring wvhen
it puts out a press release that begins with : "Productivity in the pri-
vate business sector decreased 1.6 percent at a seasonally adjusted rate
in the fourth quarter of 1979."?

Is the business magazine implying that American workers are get-
ting lazy? Does the Government mean to imply that the private busi-
ness sector simply produced less in the fourth quarter than in the third
quarter? Of course, neither of these inferences is necessarily correct,
but these examples of how the term "productivity" is bandied about
by economists and the press serve to illustrate the need for a clear
understanding of just exactly what it is we are talking about in the
Great Productivity Debate.

WHAT IS PRODUCTIVITY?

Most general references to "productivity" are to the rate of change
in labor productivity, that is the rate of change in real output per hour
of labor input in the private business sector. This is the most compre-
hensive measurement published by the Federal Government for relat-
ing inputs to outputs in our Nation's economy. However, it is certainly
not the most comprehensive measurement possible and should be
more accurately identified as a "partial productivity" measurement.

The production of goods and services in any economy, industry, or
firm requires a range of resources used as inputs which are commonly
grouped in three categories: Land, labor, and capital. For example,



the production of a copper tube requires several gradations of inputs
from each of these categories: Copper ore is a highly specialized land
input; the labor inputs of miners, foundry workers, and office managers
cover a broad spectrum of skill levels; and the various types of ma-
chinery, from bulldozers and smelting furnaces to typewriters, involve
an equally broad spectrum of capital inputs. Thus, a measure of labor
productivity for the private business sector is a broad aggregate meas-
ure in the sense that it pits a wide range of labor inputs against a wide
range of goods and services outputs, and yet it is a limited measure in
the sense that it does not include capital or land, the other primary
inputs, to any production function.

This is not to say that inferences cannot be made about these other
inputs based on an output-to-labor productivity ratio. A decline or even
a slowdown in the growth of this ratio, for example, may imply sev-
eral different things about the other primary inputs. One source of the
decline may be a rapid growth of relatively unskilled labor inputs.
Another source might be a failure of capital or possibly even land in-
puts to grow at a pace properly matched to the rate of labor inputs.
And yet another source might be a decline or slower growth in the pro-
ductivity of capital inputs, which may be due to technology advance,
energy costs, health and safety improvements, or a host of other fac-
tors. In any case, the lack of clarity provided by the official labor pro-
ductivity measures about the behavior of other primary inputs to pro-
duction have led some economists, most notably those of the Joint
Economic Committee and the National Academy of Sciences' Panel to
Review Productivity Statistics, to recommend that the BLS provide
measures of "multi-factor" (that is multi-input) productivity.

The focus of this paper is on the problems of measuring labor pro-
ductivity. It will not seek to make the case for new measures of multi-
factor productivity but instead will attempt to summarize the problems
we now confront in our present BLS measures of labor productivity.

CURRENT STATE OF THE ART: LABOR PRODUCTIVITY MEASUREMENT

Measurements of productivity, in order to be accurate, must fulfill
two basic requirements. First, the input and output data must refer
to the same specific productive activities. And second, outputs must
be measured independently of inputs. Of course, these are theoretical
requirements and are not always met in practice.

The BLS series on changes in output per worker hour in the pri-
vate business sector consists of a ratio where the numerator measures
changes in the real output of the sector and the denominator meas-
ures changes in the total hours of all people who produce this output.

The numerator of the private business sector series is derived from
measures of the gross national product (GNP) and its components, as
compiled by the Bureau of Economic Analysis (BEA). The GNP
measures the market value of the output, the capital and labor re-
sources that generate servable income transactions, plus the imputed
product of some resources for which here are no observable market
transactions, such as the benefits of owner-occupied homes and food
produced and consumed on farms. However, BLS subtracts the meas-
ures of output for household employment of domestic workers, em-
ployees hired directly by government, and not-for-profit organiza-
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tions from GNP because the present measures of output for these
sectors are based only on the amounts of labor inputs that are used.
BLS also excludes from ouput the imputed rental value of the bene-
fits of owner-occupied homes because there is no way to obtain good
measures of the maintenance labor input associated with this out-
put. Thus, the numerator of the BLS output measure is equal to the
gross domestic business product in constant dollars minus the con-
stant dollar imputed value of the benefits of owner-occupied homes.

The denominator of the private business sector series is the un-
weighted sum of the hours of all workers in the production of the
output measured in the numerator of the productivity ratio. The
hours data contained in the denominator are based primarily on sam-
ple data from two sources: The current employment statistics (CES)
program, which covers about 80 percent of the private business sec-
tor, and the Current Population Survey (CPS) which includes the
remainder, primarily agriculture and self-employed workers.

It should be pointed out that both the input and the output meas-
ures used for the private business sector series come from different
sources and sometimes involve imputations or assumptions. In con-
trast to only two sources used for measuring labor input, the output
data comes from several different sources such as the Census Bureau's
Survey of Retail Trade, the Monthly Selected Receipts Survey, the
Annual Housing Survey, and several other surveys.

In fact, about 5 percent of the output measure included in the pri-
vate business sector labor productivity ratio consists of activities
where measurement of output is based on labor input. These are ac-
tivities for which an hourly earnings index is used as a proxy for a
price index to deflate current dollar spending and include such activi-
ties as shoe repair, household services, insurance, bank services to in-
dividuals, spectator sports, clubs, and the services of proprietary
hospitals and schools. This is a clear example of where current prac-
tice in measuring productivity departs from our second theoretical
requirement of such measurements, that is that measurements of in-
puts and outputs be independent of one another.

In addition to the broad measure of labor productivity in the pri-
vate business sector, the BLS also produces measures of output per
worker hour for the various divisions that make up the sector, al-
though only those for the manufacturing industries are published.
The numerators (output) of these measures are based on the BEA
measures of real gross product originating (value added) by indus-
try. These output measures depend on the use of a detailed input-
output analysis using the annual Survey of Manufactures data on
the current dollar value of total shipments deflated by the appropri-
ate Producer Price Index figures. One-half of the manufacturing
data on real value-added outputs requires the deflation of both pro-
duction and purchases, hence the origin of the "double deflation"
method about which more will be said later.

PROBLEMS WITH CURRENT MEASUREMENT METHODS

Generally speaking, there are several areas where the measurement
of both outputs and labor inputs involve conceptual as well as infor-
mational gaps. Output measures provoke questions about treatment



of capital, quality-of-life, and quality-of-product measures as well asunaccounted-for shifts in the composition of output and factors ofproduction. Input measures raise questions about the use of hoursunweighted by skill level and the inclusion of paid vacations, as wellas the exclusion of some supervisory work hours.
One area of controversy in the measurement of output is how capitalinvestments should be treated. At the present, the BLS output measureis defined as gross rather than net of capital depreciation. There wouldbe no difference between the effects of a gross and a net output measureon the growth rate of the resulting productivity ratio if net outputand depreciation grow at the same rate in real terms. However, if realnet. output and real depreciation grow at different rates, there wouldbe a difference in the resulting productivity growth rates. Whilepresent evidence indicates that gross and net productivity showsimilar secular rates of growth, an analysis of the sources of growthwould show a larger contribution from capital and a smaller contribu-tion from other sources if the gross rather than the net measure is used.Proponents of the net-of-depreciation output measure argue thatdepreciation represents a "using up" of capital goods that havepreviously been produced and hence should not be included in the out-put measure. On the other hand, the proponents of the gross outputmeasure argue that there is no more reason to exclude capital con-sumption from the output measure than there is to exclude other goodsand services that do not contribute directly to well being, such asnational defense, crime protection, and antipollution equipment. Thesegoods and services are part of the output of marketed, labor inputwhether or not they are desired for their own sakes.

Some would take this argument further, pointing out that researchand development is presently treated as consumption or an inter-mediate good rather than being included in final output. The exclusionof research activity from real output lowers measured productivity inthe short run until the benefits of the research are realized inconventional output.
Some critics have argued that the concept of economic output usedin the National Income and Product Account (NIPA) does not pro-vide a consistent measure of welfare or quality of life. Some activitiesthat contribute to the quality of life, such as parental care for children,are excluded from the NIPA, while the costs of such necessary evilsas crime prevention are included in output measures. The same is trueof unmeasured outputs of cleaner air and water and safer workplaces,all of which have associated costs that are included in the NIPAoutput measures. For example, some research indicates that if the out-put of homemakers were included in the NIPA measurements of out-put, the large numbers of women leaving homemaker roles for jobs inthe business sector would have resulted in a noticable productivity in-crease. However, while it is generally agreed that these outputs arevaluable, it is very difficult to get timely and objective measures oftheir value.
Another set of problems in measuring output arises from the treat-ment of quality changes in the price indexes used to deflate current-dollar output. When a product is replaced by an improved productthat sells for a higher price, the improved quality must be measured or



else the price increase will tend to bias real output and productivity
downward. BLS price indexes presently account only for improve-
ments in products and services that are associated with higher costs to
the producer. For example, a car that used to include a radio only as
optional equipment but now includes the radio as standard equipment
is judged to be improved by the cost of the radio to the producer. On
the other hand, no allowances are made for higher research and
development costs or technological changes not associated with
production costs. One good example of this was the replacement of the
large mechanical electric desk calculators which cost about $1,000 by
pocket electronic calculators which cost about $200 when first intro-
duced. The pocket calculators, which performed more functions more
quickly and quietly, were treated as a new product by the Consumer
Price Index and hence show no price change at the transition. If the to-
tal number of calculators produced remained the same during transi-
tion, this would have meant that BLS measures would have shown an
80 percent drop in the output of calculators, while in reality, the out-
put of calculators actually stayed the same, or it could be argued,
improved.

As mentioned earlier, about 5 percent of private business sector
output measurements depend on hourly wage indices, primarily in
consumer services industries. By compromising the principle of in-
dependent measurement of inputs and outputs, some measurement
error is inevitable in this portion of the private business sector
productivity. While this would not appear to create much bias when
measuring productivity changes from period to period using this
same methodology, changes in the composition of demand over time
could raise or lower the proportion of private business sector output
that would be subject to measurement using this "compromised"
methodology. Thus, there is the potential for some bias in the private
business sector productivity measure over time.

Shifts among factors of production also create the possibility for
some error in output measurement, particularly in industry measures.
Estimating changes in the real volume of purchased materials and
services used per unit of output is difficult, since existing data sources
seldom contain direct data on the current product mix of the purchased
inputs. This creates measurement problems even for industries where
the preferred "double-deflation" measure is used, since deflators are
constructed from information in past input-output matrices which
may not reflect the current mix of purchased inputs. This problem is
perhaps most important in relation to the changing relative prices of
energy and energy-intensive products. Most presently used input-
output matrices are based on data gathered in 1967; and although
these matrices will soon be updated, they will be updated only through
1972.

Most of the problems in the denominator of the labor productivity
ratio have to do with developinq more precise measurements of hourly
labor inputs. These inputs are estimated as the product of the number
of workers and average hours per worker. At present, average hours
include all hours paid for by employers, rather than all hours spent
working. The basic difference between the two concepts is paid leave,
including paid vacations, holidays and sick leave. Inclusion of this



difference biaseq the productivity measurement downward, particu-
larly since paid leave time -has been on the rise during recent years.

Another difficulty with the hours input data is that they do not now
include all workers. For example, both mining and manufacturing
data cover all production workers, while data for other industries
cover all nonsupervisory workers. Average nonproduction worker
hours in manufacturing are presently estimated by holding them con-
stant since 1962, while average supervisory worker hours in all other
industries are assumed to be equal to nonsupervisory average hours.
These methods were used to estimate about 18 percent of the total non-
agricultural workers' hours in 1977, and 28 percent of all workers on
the payroll in mining and manufacturing.

A third area of difficulty with labor input data is that BLS uses
measures of hours that are unweighted for skill levels. As a result,
one hour of unskilled labor, such as a ditch digger using a pick and
shovel, is treated equally with one hour of skilled labor, such as a
construction worker operating a backhoe. If labor inputs were skill
weighted, then measured productivity would generally increase if
businesses were able to substitute lower skilled labor for higher skilled
labor through capital investments and technological advancements.
The weighting of labor inputs for skill levels is also particularly im-
portant with reference to demographic trends, where the recent in-
fusion of relatively inexperienced and unskilled youth into the labor
force has had a significant effect on labor productivity measures. Some
private investigators have used wage rates to determine the weights
for different skill levels, assuming that prevailing wage differentials
reflect the different productive capacities of different types of workers.
However, this assumption may not be entirely accurate, particularly
with respect to the effects of race and sex discrimination on wage rates.

NET EFFECT OF CONCEPTUAL BIAS AND MEASUREMENT ERRon

In light of the various problems of measuring productivity discussed
above, the obvious and most important question is: What is the net
effect? Estimating the net effect created by these problems is extremely
difficult and in some respects almost begs the question-if the net effect
were known, then there would be little difficulty in compensating for
these problems. However, based on a conceptual analysis of the prob-
lems inherent in the present productivity measures, some comments
about the direction of the resulting measurement bias can be made.

While the inclusion of some "quality of life" measures would cer-
tainly cause current measures of labor productivity to increase, it is
neither theoretically imperative nor practically possible that they be
included. Rather, some of the improvements in the quality of life
resulting from "negative" expenditures necessarily included in the
measurement of output, such as pollution abatement, crime control,
national defense, and other things, are reflected in lower health and
income costs, greater economic stability (and lower interest rates), and
the opportunity to translate these savings into other more productive
investments. In this sense, the direction of bias created by the current
practice of excluding some measures of quality of life improvement
from output is indeterminant. While labor productivity may grow



more slowly in the short run because of the "negative" expenditures,
many of these expenditures are one-time costs and if they are effective,
they may result in higher future output levels.

Problems associated with changes in product quality generally exert
a downward bias on the rate of labor productivity. This is true not only
of such small items as calculators, but also of housing, where improve-
ments in the size, structure type, and standard accessories have been
quite substantial in recent years. In both cases, changes in quality are
not always appropriately reflected in the price index used for deflat-
ing output, hence causing a general tendency toward a downward bias
in the real output measure. Although any attempt to determine the
magnitude of this bias would be subjective, it is not likely that it
would be very large. Furthermore, while the absolute size of this bias
may be increasing over time, its relative size, that is relative to total
output, is likely to be fairly constant over time. Thus, the net effect of
this type of measurement problem on the rate of labor productivity
growth would not be significant.

One problem that has been growing larger over time is in cases
where the measurement of output is based on labor input. While this
problem affects only about 5 percent of final demand, generally in
consumer services, this sector has been increasing as a proportion of
final demand over time. One clear indication of this is the fact that the
proportion of personal consumption expenditures for services has
increased by over 15 percent during the last 20 years.

The error resulting from the problem is likely to bias the produc-
tivity measurement downward. Since an hourly earnings index is used
to deflate final demand in this sector of the economy, any increases in
wages that might be due to greater productivity on the part of the
wage earners in these consumer service industries would be treated as
price increases. And although it is generally recognized that the out-
put of these industries is closely related to the labor input, improve-
ments in service worker skills and productivity are not unlikely, par-
ticularly in light of recent large increases of young people and women
employed in these industries and their potential for skill development
as their experience increases.

Industry measures of output also suffer from a downward bias that
has been increasing over time, particularly because of the effects of
relative price changes on the input-output matrices used to derive in-
dustry output. The sharp increases in the real price of energy in 1973
and more recently in 1979 can be expected to cause industries to shift
away from energy-intensive inputs. However, since the present input-
output matrices are based on pre-1973 data, the intermediate inputs
that are netted out of industry output measurements may be signifi-
cantly overestimated, hence creating a downward bias for industry
productivity growth measures.

In the denominator of the labor productivity ratio, the trend toward
increasing paid leave for employees also tends to bias the rate of labor
productivity growth downward. This trend may not be very signifi-
cant, particularly since it may be offset by the large influx of new and
young workers into the labor force. These workers have low seniority
and hence are not entitled to as much of these leisure benefits as older
workers. However, while the trend in paid-leave hours may not be
significant now, it may increase in importance in the future as young or
new workers increase their entitlements to paid leave.
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Another more controversial issue relating to the measurement of
inputs is whether or not these inputs should be weighted according to
skill levels. If some such weighting scheme were implemented, some
of the recent declines in the rate of productivity growth would be
erased. For example, if hours of labor input during the past decade
were weighted in relation to the average skill level of the labor force
in 1970, then the large influx of youth and women into the labor force
during the last 10 years which created a sizable addition of hours by
workers with generally below-average, on-the-job-specific skills would
have lowered the total labor input and hence raised the rate of pro-
ductivity growth.

While it could be argued that the education and training skills of
these new labor force entrants rose considerably during this time, it
should be noted that education and other formal training are not
perfect substitutes for on-the-job-specific skills, even though they are
factors that affect the long-term productive potential of the work
force. Opponents of the skill-weighted labor input approach argue
that the labor productivity measure is intended to reflect changes in
the overall skill level of the labor inputs to the economy, and any
skill-weighted adjustment to those measured inputs would defeat the
purpose of the labor productivity measure. However, other intended
objectives of the labor productivity measure should also be con-
sidered, such as the measure's ability to focus on the behavior of
policy-sensitive variables, that is those factors which policy decisions
can alter to either improve or discourage the rate or productivity
increases. In this sense, the skill-weighted labor input method would
be preferable because it would separate the effects of exogenous demo-
graphic changes on the rate of productivity growth.

Implicit in such a measure would be a skill-adjustment factor,
which, when added back in, would permit both a policy-focused labor
productivity measure and the broader total labor productivity measure
to be calculated. However, it is important to remember that the bias
created in the present labor productivity growth measure by the lack
of a skill-weighted method arises from a conceptual distinction about
the purpose of the measure rather than a shortcoming between theory
and practice.

One additional factor affecting the accuracy of productivity sta-
tistics not previously discussed is what is more narrowly defined as
"measurement error." Measurement error is not a conceptual problem
but rather is a more mechanical problem related to the collection of
data and the aggregation of data from various sources and surveys
used in the labor productivity measure. Since all surveys are accom-
panied by some margin of error in observation, whether they rely on
sampling procedures or universal reporting, the labor productivity
measures are not immune from measurement error. However, this dif-
ficulty becomes compounded when the results of several different sur-
veys are aggregated to produce a single estimate, as in the case of most
published labor productivity measures. As a result, the well estab-
lished methodologies for estimating sampling error that are applied
to other official statistics like the unemployment rate cannot be ap-
plied to official productivity measures, and new methods for making
such an estimate are necessary. Furthermore, the direction of this
error is not a known factor. Presumably the errors of observation in
the different surveys would be distributed randomly, creating an equal



likelihood for error in either direction. Thus, the magnitude of the
measurement error, as well as the direction of this error, is indetermi-
nant, although it is likely that the margin of error on both sides of the
"true" productivity measure is at least as large as the widest margin
of error in any of the individual surveys used to compile the produc-
tivity estimate.

What is the net effect of the conceptual biases and measurement
error for official labor productivity measures? Clearly, the above dis-
cussion suggests that there is a noticeable downward bias in produc-
tivity measures. Since the areas where these biases appear are in the
growing sectors of the economy, this suggests a downward bias in the
rate of labor productivity growth over time. How large this bias may
be is unclear; it is entirely likely that it is within the range of sta-
tistical significance. Since this is not an empirical analysis, further
research would be necessary to substantiate the conceptual analysis
presented here and to determine the relative magnitude of the bias, if
in fact it exists. Additional research would also be necessary to deter-
mine the breadth of the margin of error in official productivity
measures.

INTERNATIONAL LABOR PRODUCTIVITY COMPARISONS

As a general rule, the problems associated with measuring domestic
productivity are compounded in any attempt to make international
comparisons of productivity growth rates. While this does not mean
that such comparisons are not useful-indeed they are-it does mean
that they should be used with a somewhat larger grain of salt.

Briefly, international comparisons have been prepared by the Orga-
nization of European Economic Cooperation in the 1950s, the Inter-
national Comparisons Project of the United Nations and the World
Bank in the late 1960's and 1970's, and the Bureau of Labor Statistics
in 1978. The BLS study was the most extensive, showing international
comparisons for the years 1950, 1955, and 1960 to 1976 that include
the United States, Canada, Japan, France, Germany, Italy, and the
United Kingdom. Most of these productivity growth measures are
presented in terms of changes in gross domestic product (GDP) per
employed civilian, with the GDP measures deflated by measures of
purchasing power parity in each country.

Although there are several problems associated with these com-
parisons, such as the use of different types of surveys in different
countries to come up with price and output measurements of similar
products, one of the clearest examples of these problems is the measure
of labor inputs used. By expressing the productivity growth ratio in
terms of GDP per employed civilian, many labor market factors and
trends are obfuscated. For example, any diverging trends in different
countries in employment-to-population ratios, labor market partici-
pation by youth and women, migrant labor, part-time versus full-time
work, average weekly hours, and paid leave are all overlooked in this
kind of rough estimate of productivity. As a result, much caution
should be used in interpreting and drawing any conclusions from these
international comparisons.
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discuss the concept of productivity and the various factors which
influence changes in productivity. The report concludes that produc-
tivity improvement merits high priority in both private and public
sectors, and the costs and benefits of the various means of raising pro-
ductivity need careful assessment, and that there is much room for
improvement in the measurement of productivity and in an under-
standing of the factors that contribute to productivity growth.

INTRODUCTION

Focus oJ the Report

Three propositions underlie this report. First, increases in produc-
tivity are desirable. Productivity, according to most experts, is a major,
if not most important, factor in the increases in living standards in
the western world. John W. Kendrick, a leading expert on productivity
trends in the United States, opens his 1977 study, "Understanding
Productivity" with the sentence: "The chief means whereby human-
kind can raise itself out of poverty to a condition of relative material
affluence is by increasing productivity." 1 Solomon Fabricant, author
of A Primer On Productivity, writes, "Everybody in the economy
stands to gain directly from higher productivity or to lose from lower
productivity." 2 Similarly, Lester Thurow of the Massachusetts Insti-
tute of Technology states:

Since productivity determines how fast standards of living can rise, any de-
cline in the rate of growth of productivity has potentially serious implications
for the future. Each of us in particular, and all of us in general, are going to be
able to afford fewer goods and services (including leisure) than we would be
able to afford it productivity were growing more rapidly.'

Other factors that contribute significantly to economic welfare in-
clude of course increases in employment and utilization of productive
capacity.

While higher productivity is an important goal of public policy, it
is not necessarily at any given time the most important. There are
observers who feel that present emphasis on higher productivity may
be excessive. Thus, for example, the M.I.T. management professor, Jay
Forrester, recently suggested that improving productivity is of little
help when U.S. productivity is at the highest level in history; instead
he advised business leaders to concern themselves with the threat of
growing economic, social, and political turmoil outside their corpora-
tions, instead of working on internal changes to create productivity
gains.4

Michael Maccoby in The Gamesman suggests that the emphasis
in corporate business generally on increases in output and profits,
which are in large measure dependent on rising productivity, often

'.Kendrick. John W. Understanding Productivity; An Introduction to the Dynamics of
Productivity Change. Baltimore. The Johns Hopkins Press, 1977. p. 1.

2 Fabricant, Solomon. Testimony Before the Joint Economic Committee. June 8, 1978
In U.S. Congress, Joint Economic Committee. Special Study on Economic Change. Hear-
ing. Part 2, June 8-14. 1979. p. 499.

sThurow, Lester. The U.S. Productivity Problem. Data Resources U.S. Review. August
1979, p. 1.14.

4 Jones. William H. Relatively minor gains predicted In productivity. Washington Post,
October 3, 1979. p. D12.
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conflicts with such important human values as compassion, friendship,
and satisfying craftsmanship.5

The second proposition underlying this report is that recent declines,
in the rate of increase in productivity have had adverse effects on the
United States and its economy. This lag in productivity growth is
widely believed to increase production costs, encourage the inefficient
use of increasingly scarce resources, lower U.S. competitive capabil-
ity in world markets, excerbate inflation, jeopardize job security, and
increase labor-management tensions. Even though the level of U.S.
productivity is high compared to that of the rest of the world, the
decline in the rate of productivity growth is of serious concern to many
in public and private life.

The third propostion is that there is a vast array of ways in which
productivity can be increased. Many can be undertaken by individuals,
firms, and organizations in the private sector; others require govern-
ment action.

It should be stressed that improving productivity is not a costless en-
deavor and that many of the ways of increasing productivity take
a long time to be effective. They require the investment of resources
in research and development, education and training, and plant and
equipment. Many efforts to raise productivity are resisted because of
their negative impact on employment, at least in the short run, and
because they may add to pollution and accelerate the depletion of re-
sources. Solomon Fabricant noted in a 1978 paper:

One of the most significant sources of resistance to productivity improvement
is the widespread association of the concept with the loss of jobs and unemploy-
ment. The question of labor displacement has troubled people since the early
days of the machine age. There is no doubt that automation, mechanization, or
any advance which makes for higher labor productivity can wipe out jobs. The
immediate effect of increases in output per hour is to reduce employment per
unit of output. If output is unchanged and hours of work remain the same, this
reduction in employment per unit makes for a reduction in the industry's aggre-
gate employment. However, if output is increased, employment can remain the
same or be expanded.'

It has, in fact, been demonstrated that industries with above-aver-
age productivity gains have tended to increase employment more than
those with below-average productivity increases. Similarly there is
greater danger of lay-offs in firms with technologically backward
managements than where managements are innovative and progres-
sive.7 Nevertheless, the fear of job loss is real and the impact on par-
ticular workers may be serious, unless adequate provisions are made
for retraining, retirement, and severance pay. This fear is a main fac-
tor in much of the opposition of many labor unions to a good many
private and public sector endeavors to raise productivity.

Thc interactions of productivity and other economic phenomena are
often complex and difficult to trace. For example, productivity ad-
vances are widely considered to contribute importantly to a lessening

'Macco'b. Michael. The Gamesman, New York, Simon and Schuster, 1976. Ch. 7, TheHead and the Heart.
aFabricant, Solomon. Productivity Growth: Purpose. Process. Prospects. and Policy,

iu U.S. Congress. Joint Economic Committee. Special Study on Economic Change. Hear-
ing ... Part 2. June 8-14, 1978. p. 525.

'Ibid., p. 525.



of inflation. At the same time, inflation is seen as a cause of lower pro-
ductivity because of its adverse effect on capital formation and risk-
taking. Similarly, increases in productivity are likely to encourage
greater capital formation and oputput closer to productive capacity.
At the same time, increased capital formation and higher capacity
utilization are seen as tending to raise productivity. "Strong produc-
tivity growth lifts G.N.P. growth, and strong G.N.P. growth feeds
back on productivity." 8

Structure of the Report

There are many ways in which the various means to increase pro-
ductivity might be classified, such as short-run and long-term; mac-
roeconomic and microeconomic in nature; and political, economic, and
social measures. In this paper, the primary distinction to be made is
between private sector and public sector means of raising productiv-
ity, Chapter III dealing with the private sector and Chapter IV deal-
ing with the public sector comprise the major part of this report.
There chapters also include a brief consideration of the principal in-
stitutional and organizational provisions, private and public, that
have been undertaken in the United States to increase productivity.
Introductory to these two chapters are two brief chapters, one out-
lining the concept of productivity and its significance, and second pro-
viding an indication of what various analysts consider to be the major
factors that account for and contribute to increases in productivity.

I. THE CONCEPT OF PRODUCTIVITY

Productivity is a term used to measure the efficiency of the utiliza-
tion of resources. In a fundamental sense, therefore, productivity is
an expression of the relationship between the output of goods and
services and inputs of resources-labor, capital, and natural resources.
It can be expressed by the ratio 0/I, where 0 designates output, and
I inputs.9 More specifically, the denominator of this ratio consists of
the weighted sum of all of the inputs used in production. Such a ratio
may refer to the entire national economy, to a specific industry, or to
a particular enterprise or plant. However, the empirical measurement
of total factor productivity, in particular the weighting of inputs, is
so complex and difficult that it is rarely attempted on any broad scale.

Instead, a number of partial measures of productivity are generally
used. Of these the most common is labor productivity, or output per
unit of labor input, usually measured by number of hours worked.
This is the earliest form of productivity measurement, originating in
the Bureau of Labor of the Interior Department in the 1880s. It is
still the mostly widely cited indicator of productivity.

Other partial productivity measures include capital productivity,
the ratio of output to amounts of capital input, and output per unit

& Bowen, William. "Better Prospects for Our Ailing Productivity." Fortune, v. 100,
December 3, 1979, p. 77.

o Efficiency and productive efficiency are sometimes used as synonyms for productivity
as defined here. Herbert Simon has noted, for example, "In recent years. 'efficiency' has
acquired a second meaning : the ratio between input and output." Simon, Herbert.
Administrative Behavior. (2nd ed.) p. 180.



of land. The latter is frequently expressed in terms of yield per acre,
one of the most common measures of agricultural productivity.

A particular productivity ratio, taken by itself, is not as significant
as the changes in that ratio over time, or that ratio as related to
comparable productivity ratios in comparable industrial firms, eco-
nomic sectors, or different countries. "Productivity measures assume
significance in comparisom-intertemporal and interspatial."' 0

II. FACTORS INFLUENCING PRoDuCTIVrrY

A necessary condition for adoption of policies, private and public,
to raise productivity is an understanding of the factors that enter into
changes in productivity. These range from long-range characteristics
of a nation's people to immediate specific actions of an individual or
group.

On a fundamental level, social values, institutions, and the legal
framework of a nation are key determinants of productivity. They
are often cited to explain differences in productivity among nations,
regions, and other social groups. They involve such attributes as desire
for material advancement, innovativeness, ability and willingness to
save, and attitudes towards work and workmanship. These values are
translated into such determinants of productivity as capital invest-
ment, research and development, education and training, health, safety
and mobility.

In a direct sense, as Solomon Fabricant has pointed out, rising pro-
ductivity depends on better quality of labor, more tangible capital
goods, and on the greater efficiency in the use of labor and tangible
capital goods. Of these three, Fabricant claims that it is the last that
bulks largest as source of increased output per man hour in the United
States." William Bowen, writing in Fortune of December 3, 1979,
states, "Let it be firmly said that improvements in productivity come
largely from nonlabor factors, notably technology and tangible
capital." 12

Productivity is also affected by such economic considerations as
economies of scale, degree of capacity utilization, availability of re-
sources, extent and type of domestic and foreign competition, govern-
ment monetary, fiscal, and regulatory policies, business cycles, and
labor-management relations.

In short, as Solomon Fabricant has pointed out:
... the high productivity of the American economy is the end result of a great

many different activities involving decisions by millions of scientists, engineers,
and technicians in laboratories and industries, educators in schools, universities
and training centers; managers and owners of production of facilities; workers
and their families and unions; and government officials. Increases of this coun-
try's output per hour over the long run is the result of the energy, ingenuity, and
skill with which all of us, individually and as a Nation, manage our resources of
production."

1o Kendrick, John W. Understanding Productivity. p. 13. For further information on
the concept of productivity, see: Fabricant, Solomon. A Primer on Productivity, 1969.
Ch. 1, -"What Productivity Is," p. 3-11; and Kendrick, John W. Understanding Pro-
ductivity, 1977. Ch. 2 "The Concept, Measurement and Meaning of Productivity,"
p. 12-18.

1t Fabricant. Solomon. A Primer on Productivity, 1969. p. 73.
Bowen, William, op. cit.. n. 70.

13 Fabricant, Solomon. A Primer on Productivity, 1969. p. 73.



The measurement of these factors presents formidable difficulties.
Many of the factors are closely linked, such as capital investment and
the technology in which it is invested. Productivity trends vary greatly
by industry and occupation. In some, notably many of the industries
in the service sector, satisfactory measurement standards are still lack-
ing. Likewise, such intangible factors as work ethic, worker morale,
and a nation's social values defy numerical measurement, although
they may be highly significant.

Further, as noted above, a satisfactory measurement of total factor
productivity is rarely achievable on any broad scale, and the limita-
tions of partial factor productivity, such as output per hour of labor
input, are often overlooked.

Substantial progress has nonetheless been made in measuring many
of the essential elements of productivity change. Recently, the work of
Edward Denison has attracted particular attention. Denison has at-
tempted to estimate the impact of the following factors on produc-
tivity in the United States, as reflected in national income per person
employed in nonresidential business:

Changes in labor utilization rates.
Changes in sex-age composition of labor.
Changes in education of labor force.
Changes in work experience of labor force.
Changes in allocations of resources.
Changes in scale of operations.
New or strengthened government regulations in the areas of pollu-

tion abatement and the protection of worker safety and health.
Resources devoted to crime prevention, and the cost of dishonesty

and crime.
Fluctuations in demand, including shifts in demand between high-

productivity and low productivity industries.
Changes in weather.
Changes in work stoppages.-

Denison calculates that all of these posited factors account for less
than half of the drop in productivity growth since 1973, the remainder
being attributed to a residual consisting of advances in knowledge and
miscellaneous determinants. 5

14 Denison, Edward F. Explanations of Declining Productivity Growth. Survey of Cur-
rent Business. v. 59, August 1979: 1-24.

13 Edward Denison lists the following 17 possible factors for the sharp decline in pro-
ductivity since 1973 which he did not measure, and no one of which seemed to him able
to provide a probable explanation of drop:

(1) Curtailment of expenditures on research and development.
(2) Decline in opportunity for major new advances in knowledge.
(3) Decline of Yankee ingenuity and deterioration of American technology.
(4) Increased lag in application of knowledge due to aging of capital.
(5) Diversion of input to comply with government regulations, except for pollution

and safety.
(6) Government imposed paper work.
(7) Regulation and taxation: Diversion of executive attention.
(8) Government regulation: Delay of new projects.
(9) Regulation and taxation: Misallocation of resources.
10) Effects of high tax rates on incentives and efficiency.
11) Capital gains provisions of the Revenue Act of 1969.
12) 'People don't want to work anymore."
13) Impairment of Efficiency due to inflation.

(14) Lessening of competitive pressure and changes in the quality of management.
15) Rise in energy prices.
16) Shift to the services and other structural changes.
17) Possible errors in data.



Not surprisingly other economists differ with Denison on the weight
to be placed on the various factors contributing to the decline in pro-
ductivity growth since 1973. For example, some place considerably
more emphasis on energy prices and others on a decline in the rate of
capital formation.16

Certain demographic and economic trends may have a beneficial
impact on productivity in the 1980s, even without specific produc-
tivity initiatives within the public and private sector, such as those
outlined below in this report. The expected decrease in the number of
young people entering the labor force in the early 1980s and the grow-
ing experience of the large number of women who entered the labor
force in the 1970s, will result in a more productive work force. An
increase in the growth rate of the gross national product and in the
capital-labor ratio is expected by several economic analysts in the
1980s, especially if the rate of inflation can be lowered.

Both trends would tend to raise productivity, as would lowering
inflation itself. Some, although far from all, economists believe that
the burden of regulatory costs which had a substantial negative im-
pact on productivity in the late 1960s and 1970s will lessen in the
1980s."

On the other hand, important factors that contributed to vigorous
productivity gains in the two decades between 1947 and 1966 are un-
likely to be repeated in the 1980s. These include the shift of farm popu-
lations to urban areas, the rising levels of education, and the availa-
bility of cheap energy. 8

While Denison, Fabricant and others mentioned thus far have
looked at factors of productivity change largely from a macro-eco-
nomic perspective, important contributions towards explaining
changes in productivity have been made at the micro-economic level of
the firm.

Significant exploration of essentially micro-economic reasons for
variations in productivity in various firms has been undertaken by
Harvey Leibenstein in the process of which he has developed a con-
cept he has termed X-inefficiency."9 Leibenstein noted that differences
in productivity among firms are great, greater than could be reason-
ably accounted for by traditional micro-economic theory which as-
sumes that firms will minimize costs for any given output, or that with
given inputs the greatest number of outputs would be produced.

Leibenstein differentiates between allocative efficiency and X-effi-
ciency. Allocative inefficiency is the inefficiency caused by market prices
which fail to allocate inputs and outputs in the most efficient manner,
due to such factors as monopoly and trade restrictions. He notes that
these misallocations are relatively small, according to most empirical

16 See: Fisk, John. U.S. Labor Productivity: Trends and Economic Impact. (Report No.
79-248E). Washington, Library of Congress. Congressional Research Service. Dec.6, 1979. 42 p. On energy prices, see: Siegel. Robin. Why Has Productivity Slowed Down?Data Resources U.S. Review, March 1979, pp. 1.59-1.65. On capital formation, see Nors-worthy, J. R. and others. The Slowdown in Productivity Growth: Analysis of Some Con-tributing Factors. Brookings Papers on Economic Activity, no. 2. 1979: 387-421. andClark, Peter K. Capital Formation and the Recent Productivity Slowdown. Journal of
Finance, v. 33. June 1978: 965-75.

17 Bowen, William. op. cit., pp. 70, 74.
u Ibid., p. 74. 77. 83.
1 See especially his Beyond Economic Man; A New Foundation for Microeconomics.1976. 297 p.



studies. X-inefficiencies are those usually associated with factors in-
side an enterprise and consist of inefficiencies in: (1) labor utilization;
(2) capital utilization; (3) time sequence; (4) extent of employee co-
operation; (5) information flow; (6) bargaining; (7) credit avail-
ability utilization; and (8) heuristic procedures.20 In short, "X-effi-
ciency theory is concerned with the relation of differential motivation
to effort and consequently to cost and quality of output." 21

It may be suggested that some of this inefficiency may result from
passive or negative attitudes within segments of management and
labor. In some firms, most frequently in mature industries, stress on
improving productivity appears to be subordinate to a reluctance to
take risks and a willingness to be satisfied with maintaining an ac-
ceptable share of the market. Some observers also argue that in re-
cent years many workers have adopted a more casual attitude toward
their work with a resultant decline in care and attention to qualify
and quantity of output and in workplace discipline.

As a result of the prevalence of various forms of X-inefficiency,
production in general will not be at the point of optimum output. As
a corollary, in general firms can increase output without increasing
the number of employees or technical knowledge.

III. PRIVATE SECTOR WAYS TO RAISE PRODUCTIVITY

Introduction

The concern with the decline in the growth rate of productivity has
resulted in considerable agitation for a broad series of governmental
measures to bring about an upswing in productivity. While some such
measures may well be desirable, it is generally agreed that most in-
creases in productivity are attributable to private enterprise. 22 Solo-
mon Fabricant refers to this often neglected fundamental fact as
follows:

The main sources of increase in the productivity of labor are, by far, actions
by individuals in pursuit of their private interests. It is to improve their own
knowledge that students spend their time and energy and their parents' money
on education. It is to add to their own capital that families and corporations
save. And they seek ways to increase the efficiency with which their labor and
capital are used in order to get more for themselves."

Similarly, Mark Perlman has recently concluded:
Our national concern should shift from the macro indexes to an emphasis on

the micro process of improving the performance of individual production units.
Whether the individual solutions will depend upon improved capital inputs via
new technology or better utilization of the present capital stock, the decisions
will be made by managements concentrating on raising the output/input ratios.
Thus, one key to the solution is clearly at the plant or firm level; macro
analysis may reflect what is happening, but one major part of the 8olutions is
on the micro level."

" Lelbeastein, Harvey. X-efficency: From Concept to Theory. Challenge, v. 22, Sep-
tember-October 1979. p. 14.

Ibid., p. 22.
22 The private sector accounted for 89 percent of gross national product in 1979.
2 Fabricant, Solomon. A Primer on Productivity, 1969. p. 151.
24 Perlman, Mark. One Man's Baedeker to Productivity Growth Discissions, Ameri-

can Enterprise Institute. Contemporary Economic Problems. 1979. Washington. Ameri-
can Enterprise Institute for Public Policy Research. p. 112.
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Despite the self-interest which would suggest a strong move toward
high productivity on the micro level, there is evidence that many in-
dividuals and enterprises customarily operate at far less than optimum
productivity levels. For example, it has been shown that in many in-
dustries the productivity of the best practice firms during the 1960s
was often more than twice as large as for the average firm.2 5

E. E. Lawler III, an organization specialist at the University of
Michigan, claims: "Even the most conservative studies seem to sug-
gest that individual incentive plans can increase productivity from
10 to 20 percent." 26

This apparent failure of many firms to reach anything approaching
optimal productive efficiency has led to attempts to find plausible rea-
sons for this phenomenon and to a broad range of recommendations
for increasing productivity within the firm. There are many "how to"
books and articles designed to help interested persons, particularly
management personnel, improve productivity within their organiza-
tions. There are also a growing number of productivity centers in the
private and governmental sectors which are available to assist busi-
nesses in increasing their productivity.

Re8ponsibility for Raising Productivity

The chief responsibility for raising productivity in the private sec-
tor is usually seen as residing in management. This view prevails in
many manuals on how to increase productivity. Management con-
sultant John Patton has said:

Declining productivity is not entirely the fault of organized labor . . . it is
not entirely the fault of our patronizing, interfering government . . . It is not
entirely the fault of shiftinpr attitudes of our younger generation . . . the real
fault les squarely at the feet of management, for not seizing the initiative to
take remedial actionY

More succinctly, in the words of former chairman of the board of
General Motors, Richard C. Gerstenberg, "Better productivity results
from better management." 28

Others feel that workers must assume a greater share of the re-
sponsibility for improving productivity. Paul Mali, a management
consultant, argues:

Because American workers want quality in the work life and are demanding
more from the economy than it can produce, they must accept, along with man-
agement, the responsibility for the consequences of their demands. They must
join with management for improved productivity. They will share the gains.
American workers want a higher standard of living, more leisure time, higher
quality of work life, cleaner air, and better education. Merely raising wages,
taxes, and prices won't get these; they will only produce inflation. What is needed
is to distribute the responsibility for productivity to all parts of our work
society."

25 Salter, W. E. G. Productivity and Technical Change. 2nd ed. Cambridge, England, Cam-
bridge University Press, 1966. Similar findings based on earlier data are found in: Davison,
J. P. and others. Productivity and Economic Incentives. London, Allen C. Unwin, 1958. Ch.
1 and ch. 8.

26 In Katzell, Mildred. Productivity: The Measure and the Myth. New York, AMACOM,
1975. p. 5.

27 Ross, Joel E. Managing Productivity. Reston, Va., Reston Publishing Co., 1977, p. 6.
28 Ibid., p. 6.
2 Mali. Paul. Improving Total Productivity. New York, John Wiley, 1978, p. 16. See

pp. 19-28 below for ways of obtaining greater worker involvement in raising productivity.



Regardless of the extent of responsibility for raising productivity
that may rest with labor, the government, and the consuming public,
the main focus continues to rest with management. The effectiveness
of the use of incentives, communication, planning, measurement, and
all other specific means available for raising productivity, several
of which are outlined below, depends basically on the policies and
actions of all levels of management. The quality of supervision and
the priorities given by management to specific efforts to raise produc-
tivity related to other organizational goals will be prime determinants
of productivity gains.

It has been suggested that supervisors who are supportive of their
staff and demonstrate leadership that is employee-centered rather than
job-centered are likely to achieve appreciable productivity gains.

Management must also be alert to the need for organizational changes
when a business or service enterprise grows and expands its functions
or scope of operations. Unless specifically controlled, organizational
growth can lead to complexity, wasted time, burdensome paperwork,
and rising costs that can have serious adverse impacts on productivity.

List of Recommendations for Private Sector Ways
To Raise Productivity

The following list of steps individuals, firms, and institutions in the
private sector can take on their own to to raise productivity is m re
illustrative than comprehensive. It includes recommendations and pro-
posals which have been found to have been instrumental in improving
productivity in various situations in the past. Some of the recom-
mendations will, of course, be more cost-effective than others in any
given case. Many of them are broad in scope and can be subdivided to
a considerable degree. Some overlap among them is also to be expected.
Most of them are considered in more detail below.30

(1) Improvement in tools and other technology.
(2) Improvements in procedures, including layout and workflow.
(3) Greater stress on and allocation of resources to research and

development.
(4) Higher capital investment in plant and equipment with poten-

tial for higher productivity.
(5) Greater managerial ability, effort and focus on productivity.
(6) More rapid adjustment to changing supply and demand

factors.
(7) More effective motivation of employees.
(8) Better communication with and among employees.
(9) Provision of safe, clean, and well designed work places.
(10) Effective training and promotion programs for employees.
(11) More accurate and meaningful measurement of productivity.

Factors Influencing the Quality and Quantity of Labor Output

Much of the stress on productivity improvement in the private sector
is on raising labor productivity. Such a direction is to be expected,
first because, in most firms and industries, labor costs are the largest

* See especially the chart below which points up many of these factors and how they
interact with one another.



component of total costs, and second because there appear to be a large
number of ways in which labor productivity can be increased. How-
ever, it should be recalled that non-labor factors, such as technology
and tangible capital are widely considered to be the major sources of
productivity increases.3'

The means for such increases in productivity that are outlined below
are derived, for the most part, from a number of manuals and texts
that focus on how to lift productivity at the firm or plant level,32

publications of the National Center for Productivity and Quality of
Working Life, and a few of the major private productivity centers in
operation, particularly the American Productivity Center, Houston,
Texas, and the Work in America Institute, Scarsdale, N.Y. Most are
directed at the various levels of management which are in the best
position to put productivity recommendations into effect.

Labor productivity is heavily determined by the various factors that
influence the quality and quantity of labor output, including such basic
elements as rates of pay, working conditions, education, and training
of workers, and worker motivation. The chart presents, in graphic
form, many of the factors which contribute to labor productivity and
some of the relationships among them.

One can begin with such obvious elements of productivity as tech-
nology, management skills, and labor skills. The role of technology in
raising productivity has been abundantly illustrated. Improving the
quality of tools and machinery has been a factor in increasing pro-
ductivity throughout human history. Firms which are alert to tech-
nological innovation and devote resources to such innovation are more
likely to increase productivity than those that remain satisfied with
the status quo. "Organizations that invest higher proportions of rev-
enues and time for R. & D. are the organizations that have a greater
leverage toward productivity gain." 33

Clearly technological innovation and expanded research and devel-
opment require investment of capital. In fact, of all public policy rec-
ommendations for increasing productivity, those related to expanding
the availability of capital are the most common (see below). But to a
substantial extent, private management has considerable discretion in
determining the timing and volume of new capital investment and in
the direction such investment should take.

Closely related to encouragement and adoption of new technology,
and sometimes even more important, is better utilization of given tech-
nology. As James Utterback, a specialist industrial innovation at the
Massachusetts Institute of Technology, recently stated: "Small step-
by-step changes in product and process often add up to much greater
advances in product quality, performance, and productivity than do
this initial more dramatic changes." " These shop floor improvements
include such elements as improved work-flow and layout, and redesign-
ing of work patterns, among other reasons to reduce boredom and

81 See, II. Factors Influencing Productivity, above.a The following are the primary sources consulted : Hinrichs, John R. Practical Manage-
ment for Productivity. New York. Van Nostrand Reinhold, 1978. 192 p.; Hornbruch, Fred-erick W. Raising Productivity. New York. McGraw-Hill, 1977. 339 p.; Mall, Paul. Im-
proving Total Productivity. New York, Wiley, 1978. 409 p.; Ross, Joel E. Managing Pro-
ductivity. Reston, Va., Reston Publishing Co., 1977. 191 p.; Sutermeister, Robert A. People
and Productivity. (3rd edition). New York. McGraw-Hill, 1976, 475 p.

33 Mall, Paul. Improving Total Productivity, p. 32.
* Bowen, William, op. cit., p. 86.
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tedium. In a good many production processes it has been found that
productivity increases when the scope of workers' responsibility
increases, when they are given responsibility for a more complete part
of the production process, one with a clearly defined beginning, middle,
and end.

Higher productivity also calls for managerial ability to adjust rap-
idly to changing supply and demand situations. In a period, such as
the present, in which unforeseen supply shortages in energy and raw
materials can develop over a short period of time, the importance of
such practices as recycling of materials, substitution of materials, and
adjustment of delive schedules is increased.

With respect to la r compensation, the importance of tying re-
wards and benefits to productivity increases is often stressed. A fre-
quent source of employee unrest and dissatisfaction arises when man-
agement fails to let workers share tangibly in the gains resulting from
increases in productivity.

The contribution to productivity of work places that are clean, well
lighted and ventilated, and which create lower risks of accident and
illness is generally recognized. On the other hand, not all measures
aimed at safer and more healthful working conditions necessarily
raise productivity. The most efficient speed for operating a given piece
of machinery may not be the same as that that would minimize the
risk of accident. (The same dilemma is confronted in determining ac-
ceptable speed limits on the nation's highways-the advantages of
greater speed having to be offset against the increased risks of more
material damage, more severe accidental injury and more deaths.)
Further, the degree of acceptable risk and discomfort will vary by
industry and occupation. In any case, the incentives for managements
to improve safety and health conditions at work sites as economically
as possible are strong and are enhanced by union and other social
pressures for improved environmental, health, and safety standards.
Failure of firms to abide by such standards is likely to be reflected in
worker dissatisfaction and unrest and consequently in lowered output.



MAJOR FACTORS AFFECTING EMPLOYEES' JOB PEIqFORMANCE AND PRODUCTIVITY
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Motivation

The importance of motivation as a force for productivity gains is
stressed by many experts in productivity management in the firm.
Leibenstein, whose x-efficiency concept has been referred to above, puts
primary emphasis on differences in motivation, or in the motivational
system, to explain differences in productivity among establishments.
He states:

I suggest that the main differences [in productivity] can be explained by the
motivations of the firm's members during their work, by the motivational at-
mosphere they find on the job, and on the type of Interactions and influences
toward work and production that people have on each other as well as the atti-
tudes they bring to the work context. These factors are probably the most
significant ones in explaining differences in productivity in the same industry
and between countries at roughly similar stages of development."1

At another point, he develops this emphasis on the importance of
motivation as follows:

A major element to be kept in mind is that although productivity depends on
motivation, motivation is not a purchasable input in the marketplace. Managers
must regard motivation as an input in the production process. It is as important
to production as steel or nails or raw materials or energy. For different degrees
of motivation different outputs result for the same other inputs. Although what
managers do is part of the motivation-creating process, it is only part of it.
Managers must know not only how they influence motivation but how the activ-
ities that they do not normally associate with motivation in fact contribute to
the motivational structure of the firm. In other words, problems may be created
by management not only by the problems they recognize but by the problems
they create but fail to recognize because they do not inquire about the conse-
quences on motivation that results from decisions, changes, and general behavior.
Although these may be intrinsically difficult to handle, they certainly cannot be
answered if they are not asked."

However, practical means of utilizing different forms of motivation
(or motivators) to achieve higher productivity are often difficult to
put into effect. There are good reasons for this difficulty. People vary
in their response to particular incentives or motivators. What energizes
some individuals may turn others off. Further, key motivators for a
given individual will vary in importance over time. Where more money
in a job may be a prime motivator at the beginning of a career, often
this is replaced in degree of importance by such other incentives as
opportunities for advancement, opportunities to demonstrate creativity
and particular skills, recognition for accomplishment, and more leisure
time. Similarly, motivations at various levels in an organization will
differ in relative importance. Finally, indivduals respond to many
different kinds of motivation simultaneously; no one or two will be
adequate. Some motivators are effective for extended periods of time,
others erode quickly. Those concerned with motivation will need to be
alert to the effectiveness of the various kinds of incentives to produc-
tivity and to be willing to make changes and adjustments in motivation
as needed. In essence, increasing productivity requires as high degree
of alignment as possible between the needs and expectations of em-
ployees and the objectives and targets of the organization.

a Liebenstein, Harvey. Beyond Economic Man; A New Foundation for Microeconomics,
1976. v. 270.

* Ibid., p. 257.



The importance of respect as a motive was stressed by James F.
Lincoln, founder of the Lincoln Electric Company, Cleveland, Ohio,
a medium-sized company which has engaged in a number of innova-
tive management practices. In 1946, he wrote:

The incentive that is most insistent in all people is the development of self-
respect and the respect of their contemporaries. The worker wants most of all to
be a man among men. Earnings that are the reward for outstanding performance
are one evidence of this ability. Progress in his position and responsibility are
others. He wants the feeling that he is part of the team. He wants to feel that
his efforts are nece-sary to make the activity a success. He wants to feel that he
has been a part in a project that is worthwhile and has succeeded because his
ability was needed in it. Money alone will not do the job."

Joel Ross lists the following nine important motivators that he main-
tains need to be taken into account if an organization is to bring about
changes that are necessary to increase productivity and profitability:

(1) Work that is challenging, creative, and interesting and provides as op-
portunity for "stretch" performance.

(2) Participation in decisions that have a direct effect on the individual's
job.

(3) Compensation that is tied to performance and to sharing in productivity
gains. This requires realistic appraisal.

(4) Communication and authority channels that are simplified.
(5) Supervision that is competent.
(6) Recognition of achievement.
(7) Self-development opportunity.
(8) Opportunity for stewardship, care of and attention to customer and co-

worker needs.
(9) Organizational styles and patterns that are more flexible."

Quality of Working Life

It will be seen that many of these motivators are elements in the
concept, "quality of working life," a concept that has spawned a con-
siderable literature and organizational changes in the past decade.
According to Paul Mali, "The chief component of the quality of
work life is the strong desire for workers to influence and have some
say in connection with how their own work is planned, distributed,
executed, and evaluated." 3

Katzell and Yankelovich list the following strategies for improving
the quality of working life:

. . . giving them [workers] work which more completely utilizes their apti-
tudes and skills, providing helpful and considerate supervision, composing har-
monious work groups, affording opportunities for upward and lateral mobility,
giving workers a voice in decisions which affect them, and improving working
conditions so as to increase comfort, health, and safety."
While improving the quality of working life has, in many instances,
contributed to a rise in productivity, the relationship between the two
is complex and variable. As Katzell and Yankelovich conclude on the
basis of a large number of case studies:

If there is any one fact that stands out clearly from the massive accumulation
of data, it is that worker job satisfaction and productivity do not necessarily

37 Lincoln, James P. Lincoln's Incentive System. New York, McGraw-Hill, 1946. pp. 46-47.
3 Ross. Joel. Managing Productivity, pp. 27-28.
s Mall, Paul. Improving Total Productivity, p. 14.
'0Katzell. Raymond A. and Daniel Yankelovich. Work, Productivity, and Job Satisfac-

tion. New York, Psychological Corporation, 1975, pp. 4-5.



follow parallel paths. This does not mean that the two objectives are incom-
patible, for there is evidence that it may be possible to achieve them together.
Nor does it mean that the two goals are totally independent of one another.
Under certain conditions, improving productivity will enhance worker satisfac-
tion and improvements in job satisfaction will contribute to productivity. What
it does mean is that there is no automatic and invarient relationship between
the two. Indeed, the two objectives are so loosely coupled, there are so many
intervening links between them, and the relationship is so indirect, that efforts
which aim primarily at improving worker satisfaction on the assumption that
productivity will thereby automatically increase are more likely than not to
leave productivity unchanged, or at best to improve it marginally, and may even
cause it to decline. . . . Substantial and enduring improvements in performance
as well as job satisfaction appear to require that an integrated combination of
methods that relate the human to the economic concerns must be employed in
order to bring about large-scale and enduring improvements in both domains
simultaneously. Thus, there may be ways to achieve both goals, even though
they are functionally independent, but not by means of any single-target pro-
gram or standard formula that can be applied uniformly to any and all situa-
tions.'

Improved Communication

Ranking near motivation in importance as a factor in labor produc-
tivity is improved communication at all levels of supervision and
among workers. This is a multi-faceted recommendation that appears
in various guises. Some have given it top ranking as a way to raise
productivity. Thus the National Center for Productivity and Quality
of Working Life in its final report (1978) states that in the construe-
tion industry, "the greatest potential for productivity improvement
lies not in the area of increased capital and technology, but rather in
the area of increased communications and information." 4 2 Similarly
in coal mining, "Cooperative discussion with managers and union offi-
cials has made it clear that the primary need at the present time is for
improved communications throughout the industry." 4 3

The following are some of the productivity recommendations that
relate to improved communications. Sharing of information related to
the operation and future of a company or industry, particularly as it
affects the worker, both in the short-run and the long-run, is generally
beneficial. "Employees produce more when they know the score." "

Employee participation in decisionmaking heightens their sense of
responsibility and willingness to improve their output.

In general, employees respond favorably to clear statements of the
goals of the organization as well as the goals expected of them. A
corollary is the need for feedback about the results of their work and
a system of appropriate rewards for desired accomplishments.

Communication among peers can help provide support and
reinforcement for desired performance. It also can be used to foster
competition among teams that will frequently be an incentive for
higher outputs. As a rule, the likelihood of such competition being
successful depends on the assurance to the worker that he will be
appropriately rewarded for the additional output resulting from the
competitive effort.

41 Ibid.. pp. 12 and 13.
42 National Center for Productivity and Quality of Working Life. Productivity in the

Changing World of the 1980's: The Final Report of the National Center for Productivity
and Quality of Working Life. 1978. p. 79.

SIbid., pp. 74-75.
46 Hornbruch, Frederick W. Raising Productivity, p. 76.



Mea8urement of Productivity

The importance of measurement as an aid toward increasing
productivity is widely recognized. Paul Mali, in Improving Total
Productivity, stresses the idea "that productivity must be measured
before it can be improved." 45

Productivity data are useful for a variety of purposes. They can
signal the need for corrective action if targeted goals or norms are not
reached. They can provide the means for measuring the effects of
initiatives taken to improve productivity performance. They permit
comparison of performances of various organizational units and of
other companies in the industry or industries in which the firm
operates. They are essential for sound budgeting and planning in such
areas as personnel recruitment, training, investment, and procurement
programs.

Perhaps the chief benefit of a productivity measurement system is its psycho-
logical effect-increasing the productivity-consciousness of the employees,
particularly the management and supervisory personnel. If the measurement
system is linked to company-wide productivity improvement programs, benefit
can be derived by channeling increased productivity-mindedness into efficiency-
promoting efforts throughout the work force."

Quantitative measurement greatly facilitates objectives and fair
evaluation of work performance. Admittedly not all work can be
quantified in a meaningful way. Quantified measurement tends to be
best suited for structured repetitive tasks. Qualitative evaluation is
required for creative, abstract, and non-repetitive tasks. In practice,
both qualitative and quantitative measures are useful for evaluating
most work performance.

The kinds of measurement undertaken in a firm or organization vary
widely in meaningfulness and utility. Meaningful measurement relates
to the objectives of a firm or organization. Where these goals are diffi-
cult to quantify-as is the case in many services and non-profit or-
ganizations-measures of output or other activity have sometimes been
used that bear little relation to objectives. For example, mileage logged
by police vehicles or number of traffic summons issued are often used
as measures of the effectiveness of police programs, but are actually
very poor criteria for measuring success in crime prevention.

Some management experts hold that productivity measurement
rather than hours worked on the job should be the basis for compen-
sation to employees.

Productivity data on individuals should be the basis on which to justify price
increases, wage hikes, and salary adjustments. Performance contracting with
employees rather than time contracting opens up a viable direction to control
inflation while providing benefits to organizations and their employees. 47

It should be recognized that in many industries and trades prevail-
ing production methods make it difficult to achieve this objective.
Stress on productivity can lead to sacrificing quality in the interest
of raising output. In addition, alleged misuse of productivitiy meas-
urement by management has been the rationale for union opposition
to such measurement as the basis for compensation in a number of
instances.

" Mall. Paul. Improving Total Productivity, pp. 102-103.4 6 Kendrick. John. Understanding Productivity, p. 128.
* Mall, Paul. Improving Total Productivity, p. 27.
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Institutional Structure8 Within the Private Sector To Inwrease
Productivity

As already noted, productivity increases are more dependent upon
the degree of efficiency and innovativeness within private enterprises
than on specific acts of government. Beyond the prevailing business
structures and practices geared to achieve higher productivity, there
have been a number of further organizational developments which
focus specifically on productivity gains. One such is the establishment
of in-plant joint labor-management committees in many corporations
and other businesses. Usually such committees are formed as a result
of some crisis within the firm or industry which makes clear the need
for joint efforts to increase productivity. A major impetus to such joint
committees came during World War II when there was a strong de-
mand for increased production to meet war requirements. Many of
these committees were dropped after the war.

Beginning in the 1950s, a new plan of labor-management coopera-
tion, called the Scanlon Plan, evolved in the interests of greater effi-
ciency and productivity. It involved a system of plant-wide bonus pay-
ments based on estimated savings in labor costs. A committee structure
to obtain worker participation in cost reduction was a key feature of
the plan. About 500 plants in the United 'States and Canada have
adopted the plan, but it has made little headway in the largest firms,
where the relationship between individual performance and reward is
more difficult to demonstrate and group incentives lose their impact.48

Other types of joint committees are included in labor-management
contracts between companies and unions, many of them major ones in
their respective industries. The prototype of most of these agreements
was in the contract agreed upon in 1971 by the United Steelworkers
of America and major steel companies. It provided for establishment
of a joint advisory committee on employment security and plant pro-
ductivity at each plant of the signatory companies. By 1975, there were
230 such committees and their concerns had been extended to a num-
ber of matters beyond the original scope. However, they are still found
in only a small fraction of all collective bargaining contracts. They
appear to have been most successful in such industries as steel, auto-
mobiles, railroads, and retail food where competitive pressures or
industrial relations have been difficult. The failure to achieve further
growth is due in part to mistrust by union representatives of produc-
tivity efforts, which have been equated with speed-up time and motion
tactics, and of failure to distribute productivity gains equitably. As a
rule union-management cooperation appears to be more likely to suc-
ceed when dealing with productivity and quality of work than with
such issues as job security, earnings, and fringe benefits, which are
the traditional subjects of collective bargaining.

Productivity efforts have also expanded at the community level,
with the establishment of area labor-management committees. During
World War II, about 5,000 such committees were formed to boost war
production, but almost all were disbanded at the end of the war. A re-

" U.S. National Commission on Productivity and Work Quality. A Plant-Wide Produc-
tivity Plan in Action: Three Years of Experience with the Scanlon Plan. Washington, 1975.
54p.



cent resurgence has resulted in the establishment of an estimated 300
such committees, the largest in Pittsburgh, Pennsylvania and Buffalo,
New York. A National Association of Area Labor-Management Com-
mittees was formed in 1978. These committees have been successful
in such endeavors as preventing strikes, attracting new industries,designing plant expansion, engaging in skills-training programs, im-
proving communications between management and labor, and cam-
paigning against burdensome regulations.' 9

One of the most widely publicized community labor-management
committees was established in 1973 in Jamestown, New York. It was
able to turn around the decline of business and employment in the
community, reduce strikes and grievances, increase employment and
training, and attract new businesses to the community.

Another institutional approach to raise productivity, beyond the
plant and community level, is seen in the establishment of produc-
tivity centers in many parts of the country. These centers, many of
which are affiliated with colleges and universities and have a State or
regional focus, attempt to disseminate information in the interests of
raising productivity and often quality of working life as well. By 1978,
there were a total of 20 such centers, as listed by the National Center
for Productivity and Quality of Working Life." Most are less than
ten years old. Perhaps the largest and best known are the American
Productivity Center of Houston, Texas, and the Work in America In-
stitute in Scarsdale, New York.

The American Productivity Center, Houston, Texas, was established
in February 1977. By 1979, it had obtained funds totaling $13 million
from over 100 corporations and foundations. It has a staff of 50, which
was expected to grow to 75 by the end of 1979, 20 of whom are associ-
ates detailed from corporations and other institutions for limited
periods of time. Its services to individual companies or industry
groups include information, research and development, education and
training, and assistance in the design and implementation of appropri-
ate productivity measurement and improvement programs.5'

Among its programs and activities to improve productivity are
publications and other communications media with information on
productivity and productivity awareness, appraisals as to where pro-
ductivity improvements can be made, briefings for individual com-
panies on productivity improvement programs, development of
productivity data, and sponsorship of labor-management conferences.

The Work in America Institute is a non-profit organization sup-
ported by a wide spectrum of corporations, foundations, unions, and
the Federal Government. It is organized into three divisions. The
Communications and Clearinghouse Division collects, develops, and
disseminates information about issues affecting productivity. Its Edu-
cation and Training Division provides education and special training
for union leaders, managers, government officials, and educators
through conferences, seminars and special briefings. Its Technical As-

4OPonular, John J. Solution: a Community Labor Management Committee. Labor-Mqnarement Pelations Service Newsletter, v. 10, November 1979. T. 2.5 National Center for Productivity and Onality of Working Life. Directory of Produc-
tivity and Quality of Working Life Centers. Fall, 1978. 79 p.51 U.S. Congress. House Committee on Small Business. Productivity and the U.S. Econ-
omy. Hearing . . . , March 14, 1979. pp. 24-42.



sistance and Policy Studies Division provides guidance to interested
organizations in applying tested techniques for improving produc-
tivity. Its publications and activities have received considerable
attention.

During the almost three years of its existence (November 1975-
September 1978) the National Center for Productivity and Quality of
Working Life, a Federal governmental agency, conducted and coor-
dinated a range of activities that bear considerable resemblance to
those of the two private productivity centers just described.

In its final report, the National Center summarized the scope of its
activities as follows:

To explore the major opportunities for improving productivity, the Center
has convened panels of experts from business, labor, consumer groups, the uni-
versities, and governments; it has conducted and commissioned studies to sup-
plement existing information; it has held conferences and workshops on various
aspects of productivity; and it has sponsored demonstration projects to encourage
the adoption of "best" practices in the public and private sectors. The Center's
Board of Directors has identified four broad policy areas in which labor, man-
agement, and Government could develop and implement programs to improve
productivity: (1) accelerating technological changes; (2) encouraging capital
investments; (3) developing human potentials; (4) Improving relationships be-
tween business and government.'

IV. PUBLIC SECTOR WAYS To INCREASE PRODUCTIVITY

Introduction

There is no clear dichotomy between governmental and non-govern-
mental steps to raise productivity. Many of the proposals mentioned
above for raising productivity in the private sector apply equally to
the public sector. Governmental organizations and private institutions
alike are actively engaged in such productivity programs as dissemi-
nation of information on productivity techniques by means of publica-
tions, presentations in other media, workshops and seminars, encour-
agement of research and development, and developing better methods
for measuring productivity. Government and private enterprise alike
have contributed to productivity gains in such endeavors as the space,
national defense, and agricultural research programs.

Several of the factors which determine changes in the nation's pro-
ductivity, up or down, do not lend themselves to desirable or even
acceptable governmental action in a democratic society. A review of
the causes for recent declines in productivity by Edward Denison (see
above) demonstrates this point.

Thus, a growing proportion of youth and women in the labor force
has been found to be a contributing factor in the decline of produc-
tivity since 1966. There seems no socially accepted reason for having
the Government take steps to reverse this trend. This does not, of
course, preclude the possibility of the Government providing incen-
tives for education and training of new workers, among others.

Some have argued that the shift in the proportion of output away
from the goods sector to the service sector may have had a negative

52 U.S. National Center for Productivity and Quality of Working Life. Productivity in
the Changing World of the 19SO's. The final report of the National Center . .. 1978, pp.
25-26. See pp. 51-52 below for the place of the National Center for Productivity and
Quality of Working Life in the chronology of recent government agencies focusing on pro-
ductivity, and for the present role of the Federal Government in furthering productivity.



impact on productivity. Although the validity of this claim has been
disputed by others, at least in recent years, and the inconclusiveness of
productivity data in the service sector makes it difficult to warrant any
firm conclusion on this trend, there would seem to be no sound reason
for the Government to attempt to reverse or modify this movement
towards the service sector.

The rise in energy prices has been a contributing factor to inflation,
to higher production costs, and to a slackening of demand for large
automobiles and other items whose production or use requires high
energy consumption. All of these developments tend to have a nega-
tive impact on productivity, at least in the short-term. However, given
the present and prospective shortages of cheap energy sources, any
short-run attempts of the Government to lower such prices would
appear to be counterproductive. On the contrary, productivity increases
in the face of high and rising energy costs, require shifts to production
and consumption of goods and services with smaller energy require-
ments.

A number of Government policies and programs can have a favora-
ble impact on productivity, even though they are primarily designed
to fulfill other primary objectives. Thus monetary and fiscal policies
designed to curb inflation and to ameliorate business cycles, to the
extent they are successful, can be expected to have a favorable impact
on productivity. Programs that stimulate economic growth will make
possible productivity gains resulting from larger amounts of savings
and investment in new and more efficient plants and equipment and
from economies of scale. Federal expenditures on the space program
and on development of national defense hardware often have spinoffs
that add to productivity in the private sector.

List of Recommendations for Public Sector Ways to Raise Productivity

A partial listing of the "menu of choices" open to governments, and
in particular the Federal Government, for raising productivity fol-
lows. No attempt is made in this listing to assess the relative impor-
tance of the various entrees and side dishes in the menu, their digesti-
bility, or the extent to which they will satisfy the appetite. The choices
are rarely easy, in part because of the lack of knowledge as to which
policies and programs will be most effective. Solomon Fabricant illus-
trated this dilemma neatly when he wrote:

We are not certain, for example, what an additional tax dollar invested in
elementary education would yield in higher national productivity as compared
with what that dollar would yield if invested in higher education, or in education
as compared with roads, or with roads as compared with antitrust or anti-
discrimination enforcement; or what the dollar would yield if taxes were not
raised and the dollar were left in private hands. Even when we are pretty sure
that another dollar (or million dollars) would raise productivity most effec-
tively if invested in education, we may have doubts about investing a second
dollar (or million dollars), for expenditure in any direction usually encounters
the "law of diminishing returns". We may believe that mergers tend to reduce
competition and thus to discourage innovation, but we may also believe that large
firms are better able to invest in the risky business of research and development
and we may therefore be uncertain just when the social advantages of a merger
are offset by its social disadvantages."

Ls Fabricant, Solomon. A Primer on Productivity, pp.. 153-154.



Sometimes measures to raise productivity in one sector of the econ-
omy may have adverse effects on another or on the economy at large.
For example, tax concessions that reduce Federal revenue or increased
Federal expenditures for specific programs, such as education and
training, may make more difficult the stemming of inflation. Further,
the costs of some of the ways to boost productivity may bear dispropor-
tionately on particular segments of the population. Reduction of
tariffs or of farm price supports may be cited as examples.

Thus this list of 18 proposals is only a partial checklist of alterna-
tives for consideration, not a list of recommendations. Following this
list is a further discussions of the first ten items. These ten are the most
frequently mentioned, and/or are those that warrant more discussion.

(1) Monetary and fiscal policy to promote economic growth and
fight inflation.

(2) Incentives to increase capital formation, such as reduction
or elimination of the corporate income tax, elimination of double
taxation of dividends, accelerated depreciation allowances, invest-
ment tax credits, shifting of taxes on savings to taxes on
consumption.

(3) Incentives to increase research and development expendi-
tures, including tax concessions for research and development out-
lays, subsidies for research and development outlays, direct
Federal research and development expenditures, and patent
reform.

(4) Reform and where appropriate reduction or elimination of
Federal regulations and regulatory programs that have adverse
effects on productivity.

(5) A central productivity agency to focus greater government
and public attention and effort on productivity.

(6) Increasing productivity within the Federal, State, and local
governments.

(7) Promoting the shift from low-productivity to high-pro-
ductivity industries.

(8) Greater support of education and vocational and occupa-
tional training, and redirection of such support in the direction of
increasing their impact on productivity raising.

(9) Assisting small business by management aids, productivity
councis and centers, and other incentives for innovation.

(10) Reducing crime.
(11) Programs to improve measurement of productivity.
(12) Enforcement and possible expansion of anti-trust legisla-

tion and administration to combat inefficiencies due to monopoly
and oligopoly.

(13) Establishment of production goals or "bogeys" for public
utilities and natural monopolies which would enable firms to earn
rates of return at the upper limit of an established range.

(14) Improving the infrastructure of the nation by building of
roads, water and sewage facilities, waterways, and other utilities.

(15) Reducing barriers to international trade, such as quotas
and tariffs.

(16) Reducing constraints to job mobility.
(17) Reducing racial and other discrimination.
(18) Permitting the immigration of larger numbers of skilled

workers.



Monetary and Fiscal Policy to Promote Economic Growth and Fight
Inflation

Creating an economic climate that encourages productivity growth
in the private sector is basic and as important as any of the other meas-
ures which focus more specifically on productivity per se. To the extent
that fiscal and monetary policy is successful in lowering the rate of
inflation and in stimulating economic growth, productivity gains are
highly probable. On the other hand, policies which permit the continua-
tion of a high rate of inflation and economic stagnation or recession
can be expected to act as deterrents to productivity growth. Of course,monetary and fiscal policies encompass so many specific Federal ac-
tions that they inevitably include many of the specific narrower recom-
mendations that follow, such as tax incentives and increased Govern-
ment outlays for specific productivity raising purposes.

Incentives To Increase Capital Formation

An estimated 20 percent of the postwar improvement in produc-
tivity is derived from the increase in tangible capital (including struc-
tures, equipment, and inventories) per labor hour.- Thus the decline
in the rate of capital accumulation and investment has been one of
the most widely cited reasons for the drop in productivity. From 1968
to 1978, the annual average increase in plant and equipment invest-
ment was 2.6 percent in constant dollars, compared to 6.2 percent in
the previous decade.1' Between 1948 and 1973, the ratio of capital to
labor grew an average of nearly 3 percent a year. Since 1973, the
annual rate of increase has dropped to 13/4 percent.58 In addition, the
share of capital investment devoted to environmental compliance has
increased, leaving less to be devoted to increasing output. For the past
20 years, the rate of capital investment in the United States has been
lower than in those industrial nations having higher productivity
growth rates.

Since a prime determinant of the rate of capital formation is the
state of the economy and the outlook for economic growth, the whole
arsenal of Government measures to combat inflation and unemploy-
ment and to encourage economic growth come into play as major
policy options to be considered as ways to increase capital investment,and thereby productivity.

There have been many proposals specifically geared to encouraging
greater capital formation, including a large number of Congressional
recommendations for favorable tax treatment and other incentives.
Tax proposals to stimulate private investment and saving include the
following:

(1) Reducing the effective corporate income tax rates by one or more of thefollowing measures: (a) further acceleration of depreciation charges for taxpurposes; (b) reduction of corporate income tax rates by decreasing the 22percent normal rate, decreasing or graduating the present 26 percent surtaxapplicable to incomes above the $25 thousand surtax exemption, increasing the

" U.S. National Center for Productivity and Quality of Working Life. Final Report,1978,. 35. The Center notes : "The effect of capital investment, of course, cannot be dis-entangled from that of the technology It carries.,,
19 Committee for Economic Development. Stimulating Technological Progress. New York,1980. p. 2.
w U.S. Economic Report of the President. January 1979. p. 68.



surtax exemption, or by some combination of these alternatives; (c) elimination
or reduction of the double taxation of corporate dividends; (d) increase of the
investment tax credit from 10 percent to, possibly, 15 percent, preferably on a
permanent basis.

(2) Adjustments of the personal income tax such as (a) extension of the
50 percent maximum marginal rate on "earned" income to property or capital
income; (b) reducing personal income taxes generally, and reducing the steep-
ness of graduation of marginal rates; (c) strengthening tax incentives for
personal saving.

(3) Revision of capital gains tax including reduction of capital gains tax
rates, annual exemption of a specific amount, and more symetrical treatment of
capital gains and losses."

Kendrick notes that to be effective, these tax incentives require that
complementary macro-economic policies be expansive, and not off-
setting.58

Other governmental incentives designed to add to the availability
of savings and investment funds have been advocated. Again, com-
batting inflation is given high priority, since the current inflation
with expectations of its continuation tends to encourage individuals
to make purchases before prices rise further, even at the cost of reduc-
ing their savings with the result that investment funds are dimin-
ished. Various tax proposals, in particular the value added tax
(VAT), have as a principal objective making savings more attractive
and consumption less so. VAT is a tax imposed on each stage of pro-
duction and distribution (manufacturing, wholesaling, and retailing)
and thus can be considered as a multi-stage sales tax. It has been
advocated not only as a way to increase the incentives to save and
invest, but also to make possible the reduction of other taxes and
improvement in the U.S. balance of trade.

Incentives for greater savings also include reducing or eliminating
the tax on income from various forms of saving, e.g., interest and divi-
dends. In addition, reduction of the Federal deficit and resultant need
to borrow in capital markets is seen as a way to encourage investment.
To the extent that Government borrowing competes with private in-
vestment needs, it tends to push up interest rates, and thus acts as a
drag on private investment.

It needs to be recognized that achievement of the higher investment
by any of the means mentioned above will require a diminution of
current consumption. As Robert J. Samuelson recently said, "We have
neglected the future and now it's neglecting us." "

Finally, it needs to be noted that greater capital investment will not
necessarily increase productivity. The effectiveness of capital invest-
ment as a stimulus to productivity thus depends largely on its inte-
gration with technological innovation and managerial leadership. As
Bowen notes in Fortune, December 3, 1979, "For example, when a
manufacturing plant adds capacity by acquiring more of the same
kinds of machines it's already using, there is no obvious gain in pro-
ductivity except for whatever improvement in efficiency is associated
with the newness of the additional machines, and perhaps some econ-

M Kendrick, John W. Productivity: A Program for Improvement. U.S. Congress, Joint
Economic Committee. Special Study on Economic Change. Hearings . . . Part 2. June 8-
14. 1978. Washington, U.S. Government Printing Office, 1978, pp. 627-628.

: Ibid.. v. 628.
Samnelson. Robert J. A Skeptical Look at Productivity. National Journal, v. 11,

August 18. 1979. p. 1376.



omies of scale. When there is a large productivity-enhancing content
in capital investment, it usually involves the introduction or diffusion
of technological improvements of some kind." 60

In addition, the productivity potential of investment will vary by
industry. For example, Lester Thurow has pointed out that if more
investment went to construction, "we would be allocating more re-
sources to an industry with a negative rate of growth of productivity.
This negative effect on aggregate productivity could easily be larger
than the positive effects of a larger capital stock in other in ustries. 61

Iwnentive8 To Increase Research and Development Ewpenditures

The importance of research and development to advances in produc-
tivity is generally agreed upon, although it is often difficult to deter-
mine the time span before results of research and development are
actually transformed into productivity gains. Some observers feel
that declines in research and development expenditures in relation
to total output have been a factor in lower productivity in the 1960's
and 1970's. Others are skeptical that the sharp drop in productivity
since 1973 can be attributed significantly to lower research and de-
velopment outlays or suport by the Federal Government, but agree
that greater emphasis on R. & D. could be helpful in raising produc-
tivity in the 1980's.

expansion of R&D is a promising way of promoting future productivity
growth. Available studies, though limited in scope, indicate that the social rate
of return on R&D is high. This, when combined with the inability of firms f1-
nancing successful R&D to capture more than a fraction of that return for
themselves, provides Justification for policies either to raise that fraction or to
increase Governmental support."

Federal support for research and development can include: (1) tax
credits for research developments; (2) Federal contracts and grants
in support of civilian technology; (3) relevant research and develop-
ment work in its own laboratories and experiment stations; (4) in-
surance of a portion of private credit to firms for R. & D. and other
innovation costs; (5) purchasing policies and procedures to encour-
age technological change in the private sector; and (6) regulatory
policies to encourage R. & D. in the private sector.

The Federal Government is already actively engaged in several of
these ways to encourage productivity-raising R. & D. Its investment
tax credits and other forms of tax expenditures to increase capital
investment are used in part by firms to undertake more research and
development than they otherwise would. According to the National
Science Foundation, Federal Government obligations for research and
development amounted to an estimated $26.3 billion in 1978, com-
pared to $14.6 billion in 1965. The largest proportion of these Fed-
eral funds were utilized by private industry, followed by the Federal
Government itself, universities and colleges, and other non-profit in-
stitutions.

0 Bowen, William. on. cit.. V. 86.
61 Thurow, Lester. The U.S. Productivity Problem. Data Resources U.S. Review, v. 7.

August 1979. p. 1.19.
a3 Denison, Edward F. Explanations of Declining Productivity Growth. Survey of Cur-

rent Business, August 1979. pp. 7-8.



There is evidence that other countries are providing greater incen-
tives for research than the United States, including tax incentives for
the establishment of research facilities, subsidies, cash grants, inter-
est-free loans, guarantees and greater than 100 percent deductibility of
research expenses. Canada offers tax-free grants-in-aid for up to 50
percent of the cost of new research facilities (including land) and
operating costs, reimbursement of the salaries of technical personnel
on approved research projects, and current deductibility of all re-
search costs undiluted by the grant. Japan's research incentives in-
clude subsidies, cash grants repayable only from successful projects,
long-term low-interest loans from special development banks, a 25
percent tax credit for increases in industrial research over base pe-
riod expenditures, and exclusion from taxable income of 70 percent of
royalties received from export of technology. Many European coun-
tries have extensive programs for tax credits, accelerated deprecia-
tion allowances, low-interest loans, and outright grants for perform-
ance of research and development. 63

While it is not to be expected that these foreign incentive programs
can be transplanted directly to the United States, they do suggest
the kind of expanded incentives for research and development assis-
tance that may have a positive effect on productivity.

In addition the American Chemical Society proposes the following
other approaches particularly applicable to U.S. industrial and eco-
nomic systems that should be considered and evaluated:

Inclusion of R&D expenses under the 10-percent investment tax credit provi-
sion.

Initiation of a technological depletion allowance program.
Deduction (or accelerated depreciation) of the cost of new technology or

patents.
Special, low capital gains taxation for small businesses engaged in R&D.
Institution of an option for small businesses to capitalize their research

expenditures.
Direct deduction from federal income taxes of all expenses incurred in the

performance of research associated with federal regulations. This deduction
can be prorated, at 80 percent for example, so that the federal government and
companies can share the expenditures roughly in proportion to the direct bene-
fits obtained from the research.

Increase of federal support of basic research in universities to compensate for
decreased basic research in industries.

Encouragement of cooperative research between universities and private
industries."

Other suggestions for encouraging research and development could
include modification of antitrust regulations to permit easier pooling
of research efforts, for example by joint ventures, 5 a uniform patent
and licensing policy for Government-sponsored research, strengthen-
ing of the present patent system better integration of antitrust and
patent laws.

63 American Chemical Society. Innovation and Private Investment in R. & D. Chemical
and Engineering News, v. 57, April 30, 1979. p. 43.

"5Ibid., p. 43.
" It may be noted that most applications for joint ventures are approved by the Antitrust

Division of the Department of Justice. It has also been argued that in many instances pool-
ine of resources may not be essential for the encouragement of research and development.
Pooling seems to be most desirable for high-cost, high-risk "breakthrough" oriented proj-
ects. (National Academy of Engineering. Advisory Subcommittee on Regulation of Industry
Structure and Competition. Draft Report, December 20, 1978. p. 35.)



Some steps in this direction are under consideration. On October 31,
1979 President Carter submitted to the Congress proposed legisla-
tion to establish a uniform policy for patents developed with Federal
research funds. On October 30, the Senate passed S. 1477, 96th Con-
gress, which included a provision for a new Federal appeals court
for patents. In December 1979, the Senate Judiciary Committee ap-
proved a bill, S. 414, 96th Congress, that would give small businesses
and universities exclusive rights to market products arising from
Federally funded research.6 6

The effectiveness of these various ways of stimulating research and
development is not easy to determine. Some methods are believed to
be relatively undesirable as Government policy. For example, many
economists believe that a general tax credit for research and develop-
ment would be fairly ineffective, since it would reward many firms for
doing what they would have done anyway, and would encourage the
same kinds of R. & D. that are already being done. They believe that
a more selective technique would be preferable. Similarly, some econo-
mists and others believe that the present patent policy of the United
States, by providing patent holders with a monopoly right to exploit
their patents, in fact slows down the dissemination of inventions
and of related technology, thereby impeding potential gains in
productivity.

Others believe that the direct contribution of publicly financed
R. & D. contributes little to growth of output, because of its specificity
and concentration on a small number of defense-oriented industries.
On the other hand, at least one study (by Chase Econometrics) re-
ports high rates of return for expenditure on space-related R. & D.67

Government Regulation and Productivity

Regulatory policies of the Federal Government have in many cases
had an adverse effect on productivity by discouraging innovation, by
adding production costs that cannot be utilized for increasing output,
and by reducing labor's efficiency. On the other hand, in certain cases,
some regulations have stimulated new industrieg and processes that
have had a positive effect on productivity.6

It also needs to be recognized that there are differing universes for
measurement of productivity and often difficulties in making measure-
ments accurate enough to be significant. Frequently cited are the in-
creased outlays plants and companies are forced to make to comply
with environmental regulations that are therefore not available to in-
crease output; this diversion has the effect of lowering the measurable
productivity of the plant or company. On the other hand the social
productivity, which takes into account the economic gains derived by
workers from improved health and lower accident rates and by other
plants and communities whose anti-pollution expenditure can be re-

ad See also: Committee on Economic Development. Stimulating Technological Progress.
New York, January 1980. pp. 51-57.

a7 Evans, Michael. The Economic Impact of NASA R&D Spending. Bala Cynwyd, Pa.,
Chase Econometric Associates. Inc.. April 1976.

a' Grabowski. Henry and John Al. Vernon. The Impact of Regulation on Industrial In-
novation. Washington. National Academy of Sciences, 1979. 64 p. Examples of industries
whose innovativeness is affected by regulation are given on pp. 51-52.



duced and whose attract labor and capital enhanced may, in whole or
in part, offset the productivity loss to the individual plant or company.

Even with acceptance of many of the goals of regulation-improved
air and water quality, safer work places, and control of natural mon-
opolies, for example-there appear to be ways in which regulatory
programs can be modified in ways which would be advantageous to
productivity. Less reliance on direct controls and standards, and more
on economic incentives to reach regulatory objectives-for example
effluent charges-has been widely recommended. Regulatory agencies
could make greater efforts to determine costs of compliance with pro-
posed regulations as compared to anticipated benefits before promul-
gating them. They should also determine the extent to which such
regulations act as a deterrent to innovation and increased productivity.
Reduction of regulatory delays and uncertainty would have a similar
positive effect. Finally, outright deregulation in several areas can be
considered, especially in situations where regulatory policies stifle in-
cipient competition, and where such competition could be expected to
encourage innovation and greater emphasis on productivity. Moves
towards deregulation of various transportation modes and cable tele-
vision are efforts currently underway in this direction.

Central Federal Agency To Coordinate and Foster Eforts
to Raise Productivity

Several observers maintain that the Federal Government is not
concentrating sufficient resources and effort to raising productivity.
They feel that there should be a strong central agency to assume leader-
ship in this field. They point to a positive relationship between na-
tional productivity programs and sustained productivity growth in
foreign countries that have such programs. They suggest that the con-
spicuous success of U.S. Governmental promotion of productivity in
agriculture should be followed in other areas.

A number of steps in this direction have already been taken by the
Federal Governmeilt in the last decade. On June 17, 1970, President
Nixon announced appointment of a National Commission on Produc-
tivity, with representatives of business, labor, the public, and Govern-
ment. It was given legislative sanction by the Economic Stabilization
Act of 1971. In 1974, the name of the agency was changed to the
National Commission on Productivity and Work Quality. In 1975, its
functions were assumed by the National Center for Productivity and
the Quality of Working Life under the National Productivity and
Quality of Working Life Act of 1975.69 However, this center was
abolished as of September 30, 1978, after reports of the Government
Accounting Office and study by the Office of Management and Budget
concluded that it was not sufficiently effective to warrant continuation.
This lack of effectiveness was due, it is claimed, in part at least to lack
of internal government support, inadequate authority, internal man-
agement deficiencies, and to some degree of opposition by organized
labor.70 In its place President Carter, by Executive Order 12089,

* See above.T0 See: U.S. Comptroller General. Report of the Congress of the United States. The Fed-
eral Role of Improving Productivity-Is the National Center for Productivity and Quality
of Working Life the Proper Mechanism? (FGMSD-78-26). Washington, D.C. General Ac-
counting Office, May 23, 1978. 78 p., especially pp. ill-lv, 37-42.



October 23, 1978, established a National Productivity Council consist-
ing of representatives of 10 Federal agencies with responsibilities for
productivity, under the chairmanship of the Office of Management
and Budget.71 Its first order of business was determination of the ap-
propriate role of the Federal Government in improving productivity
in the private and public sectors, support of productivity efforts of
State and local governments, and a survey of measurements of prod-
uctivity and study of ways to improve them.

In establishing the National Productivity Council by executive
order, President Carter indicated that the major responsibilities for
productivity improvement will fall upon the Department of Com-
merce, the Department of Labor, the Office of Personnel Management,
and the Office of Management and Budget. The Department of Com-
merce's responsibility is overview and promotion of technological in-
novation, including improved management systems and production
methods, and collection and dissemination of information on produc-
tivity and productivity improvement. That of the Department of
Labor includes productivity measurement and productivity growth
through improved and innovative utilization of employee skills and
capability, and labor management cooperation in productivity growth.
The Office of Personnel Management is responsible for improvements
in productivity of the Federal work force. The Office of Management
and Budget is responsible for assuring that productivity concerns are
taken into account in regulatory policy and regulatory analyses.

Critics of the National Productivity Council regret the dispersal of
productivity functions among various agencies and lack of a single
focal agency to promote productivity gains. They point to the fact
that the National Productivity Council has only met three times since
it was established in October 1978. They note that, thus far, the
council is working primarily toward improving productivity within
Government. They feel that the Federal Government now lacks
sufficient commitment to encourage greater productivity in the econ-
omy as a whole, specifically in the private sector. Whether the Federal
Government is now exercising adequate leadership and involvement
in productivity improvement remains open to debate.

Steps To Improve Productivity Within the Government Sector

Since Federal, State, and local governments in the aggregate account
for a large segment of the Nation's output of goods and services, the
Nation's productivity is significantly affected by productivity in the
public sector. Increases in Government productivity will have a posi-
tive effect on over-all productivity performance. It must be recog-
nized, however, that published measures of productivity almost always
exclude Federal, State, and local government services. Therefore, im-
provements in Government productivity will not be reflected directly
in available productivity statistics.

71 These agencies are the Office of Management and Budget, the Department of the Treas-
ury, the Department of Commerce, the Department of Labor, the Council of Economic Ad.
visers, the Council on Environmental Quality, the Council on Wage & Price Stability, the
Office of Personnel Management, the Office of Science and Technology, and the Office of
the Special Representative for Trade Negotiation.
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Even though the profit incenfive for raising productivity may be
lacking in Government operations, there are many steps that govern-
ments at all levels can take to increase their efficiency and productivity.

These include such measures as: (1) faster adoption of new tech-
nology; (2) greater capital commitments for investments that would
expedite technological improvements; (3) better management control
and stronger incentives for productivity improvement; (4) analyzing
operations to discover and adopt more efficient methods; and (5) im-
proved personnel management.

In essence, many of these recommendations are, of course, similar
to those discussed above for the private economy.

Many of these and related steps are being undertaken to some ex-
tent. In the Federal Government, the Office of Personnel Manage-
ment is actively involved in proorams to enhance Federal productiv-
ity. Some believe that the Federal Government could utilize the
system of grants-in-aid and loans to State and local governments
to foster better management of federally assisted State and local
programs.

This approach is being recommended by the National Productivity
Council study team examining Federal actions to support state and
local government Droductivity improvement.

The two priority items recommended by this study team are im-
proving the grants system and rationalizing existing and future pro-
ductivity support activities. Three other specific efforts that the study
team recommends for the Federal Government are:

Increasing the ability of 'State and local management to iden-
tify and implement productivity improvements;

Finding solutions to State and local service delivery problems
through research and development of improved methods and
technologies; and

Providing information and assistance on improved methods
and technologies to help State and local governments effect pro-
ductivity improvements."

Promoting Shifts From Low- to High-Productivity Industrime

To the extent that increasing productivity lowers unit costs and
prices to consumers, it can be expected that high-productivity indus-
tries will be able to increase their share of the consumer's dollar while
low production industries will find their share shrinking.73 Such shifts
are often slow to materialize while low-productivity industries resort
to such actions as asking for protection against imports and for other
forms of Government assistance, and resorting to advertising and other
publicity campaigns. Following the lead of Japan and other countries,
some experts have suggested that the United States Government should
not attempt to rescue firms in the less productive sectors of the economy,

72 National Productivity Council Study Team. Report to the National Productivity
Council. Federal Actions to Support State and Local Government Productivity Improve-
ment Draft. August 1979. p. 99.

* See: Fabricant. Solomon. Productivity Growth: Purpose. Process Prospects and
Policy, in U.S. Congress. Joint Economic Committee. Special Study on Economic Change.
Hearings, Part 2. June 8-14, 1978. p. 522.



but rather encourage the shift of human and capital resources into
new and expanding industries. Along this line Carl Madden, formerly
Chief Economist of the United States Chamber of Commerce, main-
tained that:

. . . productivity gains will depend on the speed with which labor and capital
can be moved from industries in which the costs of energy, resources and pollu-
tion are high relative to the value of output to industries where the ratios are
lower. Shifts of capital and labor to recycling, to substitutes of communications
for transportation, to move information, images, and ideas with far less expendi-
ture of energy, seem likely."

As8istance to Small Busine8

Although the productivity record of small business is necessarily
mixed, it is plausible to believe that Government assistance can do a
good deal to increase the productivity of smaller firms. Many small
businesses have made impressive productivity gains through introduc-
tion of inventions, innovations in production or marketing techniques,
good labor-management relations, and drive for economic growth and
profit. Nonetheless, there is in much small business a potential for
increases in productivity that would benefit significantly from various
kinds of Government assistance. Productivity centers and councils
can provide helpful information and guidance to small business man-
agement and serve as a clearing house for information on ways to
raise productivity in a broad variety of ways. Government can pro-
vide incentives for innovation that have already been cited above.
Through patent and antitrust enforcement, it can help protect small
businesses against unfair competition from, or dominance by, large
firms in their particular fields.75 While not all government assistance
to small business will raise productivity, the net impact of the kinds of
measures indicated here is likely to be favorable.

Greater Support of Education and Vocational Training

In the long run, increasing education and vocational training have
been shown to be highly effective in raising productivity. Admittedly
there is some evidence to suggest that in the 1980s the productivity
gains to be derived from more education may be less than in recent
decades since the increase in the average number of years of schools
is expected to be very slight, much less than the post-war period to
date." It seems likely, however, that greater attention of many educa-
tional and training programs to productivity and productivity gain
possibilities would have a positive impact on productivity. Options
open to the Government include more favorable tax treatment of fam-
ily and firm expenditures for education and of contributions to educa-
tional institutions, and judicious grants or loans to educational institu-
tions, their facilities and their students.

7' Madden. Carl H. Toward a New Concept of Growth: Capital Needs of a Post-Industrial
Society. In U.S. Congress. Joint Economic Committee. U.S. Economic Growth From 1976
to 1986: Prosnects, Problems, and Patterns. Volume 8, Capital Formation: An Alterna-
tive View. Studies . . . December 27, 1976. (94th Congress, 2d Session. Joint Committee
Print.) Washington, D.C. 1976. p. 24

75 See above
70See Bowen, William, op. cit. p. 74.



Reducing Crime

Crimes, such as pilferage, shoplifting, vandalism, and embezzlement,
have had adverse effects on productivity, necessitating as they do added
inputs, such as employment of guards, watchmen, and detectives, pur-
chase of electric surveillance equipment, and construction of more
crime-resistance facilities, without adding to outputs. For the economy
at large, it means devoting more resources to secure law and order.
Reducing crime involves multipronged approaches that may take some
time before it can be reflected in higher productivity. Approaches that
have been suggested include more efficient and equitable administra-
tion of criminal justice, better education, greater employment oppor-
tunities, particularly for disadvantaged youth, and rehabilitation of
slum and rundown urban neighborhoods, and greater employee involve-
ment in business decisions and profit sharing.

. Programs To Improve Measurement of Productivity

Improving the measurement of productivity has already been stressed
as one of the important ways in which private enterprise can contribute
to better productivity. Interest in problems of productivity measure-
ment has intensified with the low rate of productivity growth in recent
years. Consequently a Panel to Review Productivity Statistics in the
National Academy of Sciences, under the chairmanship of Albert Rees
of Princeton University, was commissioned to prepare a critical report
on concepts and techniques of productivity measurement. Its report,
"The Measurement and Interpretation of Productivity," issued late in
1979, concluded that problems of measurement error did not contribute
significantly to the lag in the measured growth of productivity. It did
suggest the development of multifactor productivity series. A study
team of the National Productivity Council, headed by a representative
from the Bureau of Labor Statistics, is preparing an assessment of the
technical feasibility, costs, and value of implementing the Panel's
recommendation.

V. CoCLUSION

This report has set forth a broad spectrum of measures that have
been advocated and often given favorable consideration in the interest
of raising productivity. As has been shown, many steps can be taken
to raise productivity by individuals and firms in the private sector
without Government involvement or sanction; others involve Gov-
ernment leadership or participation.

The limitations of this paper bear repetition. It does not set forth a
recommended program or package of programs on productivity. It
does not advocate any specific measure or group of measures. It tries
to emphasize that all measures have their limitations and their costs.
Some measures may have a positive impact on productivity in the
short run and no effect or even a negative effect in the longer run. For
many of the measures, the impact on productivity is difficult to measure
or uncertain. Some measures may raise productivity in a particular
industry or firm, but their favorable impact may be offset in other
segments of the economy. Sometimes productivity gains are won at the
expense of other societal values.



Recent research on productivity reemphasizes that there is a great
deal of uncertainty and some disagreements as to the causes for the
decline in U.S. productivity in the past decade. This uncertainty and
disagreement is naturally reflected in the uncertainty and disagree-
ments on particular measures to raise productivity.

Thus, from the productivity literature surveyed in the course of
preparation of this report, the three following general conclusions
would appear warranted:

(1) Continuing concern with productivity in the United States and
with ways to increase it is justified in view of the importance of pro-
ductivity increases to the health of the American economy and the
welfare of the American people.

(2) Productivity improvement needs to be undertaken on a broad
front, by the public and private sector alike. No single approach
toward increasing productivity can be safely pursued. The costs and
benefits of the various measures need to be carefully assessed and
evaluated.

(3) An ongoing need remains for improvements in the measurement
of productivity and for a much broader understanding of the factors
that contribute to changes in productivity.
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I. INTRODUCTION

The purpose of this paper is twofold. It will present and interpret
the results of four policy proposals aimed at stimulating capital in-
vestment through alterations in the Federal tax structures as meas-
ured by the Wharton Annual and Industry Econometric Forecasting
Model.' An evaluation and comparison of the four proposals will fol-
low, with the main focus centered on absolute and relative effects of
policy changes upon productivity, inflation, corporate profits, unem-
ployment, and other major barometers of the economic climate. The
impacts of the policy changes on manufacturing industries and con-
tract construction will be highlighted. To achieve these goals the paper
will outline assumptions common to all four policy scenarios, make
comparisons of particular policies with the control solution (the base-
case), and make a comparison between the four scenarios to assess
relative impacts on various policies. The four tax policy proposals
include decreasing the Federal corporate tax rate by 8 percent, in-
creasing the investment tax credit rate on equipment from 10 to 20
percent (plus extending the 20 percent credit rate to structures and
automobiles), and accelerating the depreciation allowance rates on
capital stock by first 50 percent and then 70 percent. It will be seen
below that the investment tax credit rate was found to have the
strongest impact of the four experiments, followed by the 70 percent
reduction in useful lives for tax purposes. The other experiments tied
for last in terms of strength of impacts.

II. THE POLICY SiMULATIoNs

The nature of econometric modeling requires a formulation of as-
sumptions for variables exogenous to this model. For the present
study, reasonable assumptions were first drawn for the basecase sce-

*Wharton EPA, Inc.. Philadelphia, Pa.
, Information concerning the structure of the Wharton Annual and Industrial Model

is contained in the Wharton Annual Model Equation Book.
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nario to estimate the most likely play of events, and then altered to
implement the desired policy changes. To simulate the four policy
proposals, it was necessary to alter five of the assumptions used in
the basecase. Four of these alterations in assumptions are common to
all four policy scenarios, differing in magnitude but not direction.

Policy Assumptions Common to All Ewperiments

The following is a list of the common assumptions:
(a) Discount rate, Federal Reserve Bank (FRMDNY).-One of the

primary results of increasing productivity should be a reduction in
the underlying inflation rate. Under these circumstances the discount
rate (at which the Federal Reserve lends to member banks) is pro-
jected to fall, reflecting the Federal Reserve's attempts to maintain
a real rate of interest at the 31/2 to 4 percent historical level. Assumed
reductions in the discount rate imply reductions in short and long term
bond rates, raising the present discounted value of future income
streams and depreciation deductions. Any move in this direction by
the monetary authorities would therefore stimulate business invest-
ment and be in line with administrative goals.

(b) Balance of payments, exports, and import.-An increase in
real GNP by 1 percent is normally accompanied by an associated
growth in imports of approximately 1 percent. The corresponding
growth in exports, however, depends on both the price of domestic
goods relative to foreign prices and the levels of output being achieved
by the U.S. trading partners. Due to limitations in the trade sector
of the model, the improvements in the U.S. export position, due to
increased domestic productivity and the associated lower U.S. infla-
tion, were entered into the model by judgmentally increasing the ex-
port trade variables to reflect the amount of productivity achieved by
each policy.

(c) Federal Government expenditures, grants-in-aid (GVGIA$).-
Nominal grants-in-aid to State and local governments are decreased
(from the base solution) over the forecast period. This reduction comes
from the necessity of the Federal Government to reduce some of its
financial obligations as it experiences a loss in corporate tax revenues.
At the same time, the improvements in the general economy, along
with maintaining existing tax structures for States, result in increases
in the funds flowing into the State treasuries. This enables a reduc-
tion to occur in the grants-in-aid while State governments continue
to enjoy a net surplus of funds over the forecast period.



(d) Federal Government ewpenditure8, net interest paid
(YINIGF$).-Reductions in Federal revenues caused by decreasing
corporate tax accruals are initially expected to increase the Federal
deficit. Even if the corporate tax base eventually increases enough (due
to the stimulative effect of the policies) to offset the tax rate reduc-
tions, Federal borrowing will need to be increased temporarily from
the basecase unless substantial cutbacks are made on the expenditure
side.

Scenario Descriptions

1. A CORPORATE TAX CUT OF 8 PERCENTAGE POINTS

The first proposed method for stimulating investment and increas-
ing productivity is to decrease the Federal tax rate on corporate earn-
ing by 8 percent.

The theory behind such legislation states that the tax cut would
lower the cost of capital relative to labor (and other costs) thereby
creating an incentive for firms to choose more capital intensive and
higher labor productivity production methods. The increased cor-
porate tax flow from the legislation will be largely absorbed by in-
creased corporate fixed investment. As noted above, the increased pro-
ductivity associated with each piece of tax legislation would be re-
flected in lower rates of inflation.

To assess the effects of this proposal, the effective tax rates of each
sector were reduced by a factor of 0.174, i.e., by 0.38/0.46, where 0.46
is the base line effective tax rate. The results for this simulation are
summarized in table 1.

It can be seen from the table that cutting corporate taxes has only a
relatively weak effect on increasing real productivity. Over the first 5
years of the forecast, productivity (real output per person in manu-
facturing (XVGMFPP)) grows at an average annual rate of 2.5
percent in the alternate, while growing at 2.48 percent in the basecase
solution. Investment and productivity in both the durable and non-
durable goods industry, as well as productivity per person for all
industries, show similar moderate real gains.

The forecasted "relatively mild" productivity growth increase is
not inconsistent with the extensive empirical evidence that suggests
that "capital deepening" has not been and can not be expected to be a
major source of increased productivity growth. On this point see Ed-
ward F. Dennison, "Accounting for the United States Economic
Growth" (the Brookings Institution, 1974).



TABLE 1.-A CORPORATE TAX CUT OF 8 PERCENTAGE POINTS

[Growth rate in percent]

5-yr 5-yr 5-yr 5-yr
growth growth growth growth

1980 1985 rate 1990 rate 1995 rate 2000 rate

Selected indicators:
Real gross national product (billions, 1972 dollars):

Base case.....-.. ..---------------------------- 1,407.7 1,599.7
CTC8..--- ..---- .- .- .---- .------ .- .--- .- .--- .- . 1,408.5 1,609.9

Real per capita disposable income (thousands, 1972
dollars):

Base case. ..----------------------------------- 4.382 4.384
CTC8. . ..-------------------------------------- 4.385 4.857

Productivity per person, all manufacturing (thousands,
1972 dollars):

Basecase..----------------------------------- 8.326 9.411
CTC8. . ..-------------------------------------- 8.329 9.449

Corporate profits before taxes (billions, current dollars):
Basecase . . ..----------------------------------- 229.0 332.9
CTC8. ..------------------.-------------------- 230.1 344.2

Unemployment rate (percent):
Base case . . ..----------------------------------- 7.99 8.63
CTC8 -..-------------------------------------- 7.97 8.31

2.59 1,863.1
2.70 1,877. 1

3.10 2,163.0
3. 11 2,179.7

0.01 5.412 4.30 6.119
2.07 5.439 2.28 6.147

3.03 2,499.0
3.03 2,518.9

2.49 6.927
2.47 6.953

2.48 10.808 2.80 12.407 2.80 14.434
2.55 10.876 2.85 12.511 2.84 14.562

7.77 572.9 11.46 1,015.6 12.13 1,559.2
8.38 599.8 11.70 1,076.4 12.40 1,681.3

1.55 5.57 -8.38
0.84 5.29 -8.60

4.09 -5.99
3.99 -5.40

3.98 -0.54
3.91 -0.40

Federal Government surplus or deficit (billions, current
dollars):

Base case. . . ..---------------------------------- -25.9 6.3 ----.-..---...
CTC8. . . ..------------------------------------- -43.1 -14.8 -.---.....--.-

Net change . . ..--------------------------------- -17.2 -21.1
Real output:

Durables:
Basecase...----------------------------------- 214.1 250.6
CTC8 . . ..-------------------------------------- 214.4 253.6

Nondurables:
Base case. . ..----------------------------------- 143.4 168.5
CTC8 .. ..-------------------------------------- 143.4 169.5

Primary metals:
Base case ..----------------------------------- 21.7 24.0
CTC8. ...-------------------------------------- 21.7 24.2

Contract construction, nonresidential:
Basecase ------------------------.---------- 12.1 10.6
CTC8 . . ..-------------------------------------- 12.1 10.9

Fabricated metal:
Basecase. . ..----------------------------------- 22.0 24.1
CTC8 . . ..-------------------------------------- 22.1 24.4

Motor vehicles:
Base case ...----------------------------------- 35.5 40.9
CTC8. . ..-------------------------------------- 35.5 41.4

17.9 --------------
- 25.6 -.-.----...-..

19.3 -------------- 27.3 -----------.. .
-68.2 -------------- -115.4 ............

...--.-----.-. -43.5 -------------- -87.5 -------------- -142.7 .--..-...--.--

3.19 295.1 3.32 334.7 2.52 369.8 2.05
3.42 299.0 3.34 338.3 2.50 374.3 2.04

3.28 207.8 4.28 255.3 4.20 323.8 4.87
3.40 209.2 4.30 257.1 4.21 325.0 4.80

2.04 27.1 2.46 28.9 1.29 31.2 1.54
2.20 27.3 2.43 28.4 1.14 30.9 1.35

-0.26 11.6 1.81 12.1 0.84 12.3 0.32
-0.20 11.9 1.77 12.5 0.98 12.8 0.47,

1.80 25.9 1.45 26.0 0.07 24.6 -1.10
2.00 26.3 1.51 26.5 0.15 25.1 -1.07

2.90 47.0 2.81 54.5 3.00 62.5 2.78
3.10 47.8 2.91 55.2 2.92 63.5 2.84



It should be noted that the increase in the productivity growth rate
as a consequence of the hypothesized corporate tax cut is not only mild,
it is largely transitory. When averaged over the entire 21-year period
of the forecast, the difference in the growth rates for the two fore-
casts rounded to 0.0 percent. Note that the transitory nature of the
growth rate increase is wholely consistent with the dictates of neo-
classical growth theory.

While the overall effect on the economy of the corporate tax rate
decrease is forecasted to be slight, the 1980-85 impact is somewhat
stronger in the areas where one would expect it to be. The 5-year
output growth rates (1980-85) for durables are generally stronger
than for nondurables, with fabricated metal products and motor ve-
hicles showing increased growth rates of .2 percent per year. In con-
trast to these results, note that the forecasted impact on contract
construction (nonresidential) is virtually zero. The results for this
policy experiment are summarized in table 1.

2. AN INCREASE IN THE INVESTMENT TAX CREDIT TO 20 PERCENT

The next policy proposal seeks to increase the marginal investment
tax credit rate on equipment structures, and automobiles to 20 percent.
The rationale for this type of tax incentive (and all other incentives
schemes discussed herein) is essentially the same. Lowering the invest-
ment tax credit reduces the (user) cost of capital relative to labor,
thereby creating a tendency for firms to pursue capital deepening. The
results are summarized in table 2.

While the increase in real GNP over the base case amounts to 21
billion after 21 years of policy simulation, most of the increases occur
in the first 10 years. The initial effects of the investment tax credit on
business investment decisions take roughly one year to be seen.

In general the forecasted impacts of the investment tax credit
changes described above are somewhat stronger than for the corporate
tax cut, but still relatively mild and transitory as they were found to
be for the latter case. The 1980-85 forecasted average manufacturing
productivity growth rate was found to be increased by nearly 0.3 per-
cent. This was accompanied by a comparable reduction in the rate of
GNP inflation. Durable manufacturing output received the greatest
stimulus with the real output growth rate for that sector increasing
by 0.7 percent over 1980-85 period. This compares to a 0.3 percent
increase for nondurable manufacturing. The non-residential contract
construction output growth rate showed a moderate 1980-85 average
growth rate increase, approximately 0.2 percent. The output growth
rate increases for the durable two digit manufacturing sectors are
roughly in line with that for total durables.



TABLE 2.-AN INCREASE IN THE INVESTMENT TAX CREDIT TO 20 PERCENT

[Growth rate in percenti

5-yr 5-yr 5-yr 5-yr
growth growth growth growth

1980 1985 rate 1990 rate 1995 rate 2000 rate

Selected indicators:
Real gross national product (billions, 1972 dollars):

Base case --------------------------------- 1,407.7
ITC20 .-- - - 1,410.2

Real per capita disposable income (thousands, 1972
dollars):

Base case ----------------------------------- 4.382
ITCO20O ------------------------------------- 4.388

Productivity per person, all manufacturing (thousands,
1972 dollars):

Base case------------------------------------ 8.326
1T1020 ------------------------------- 8.3

Corporate profits before taxes (billions, current dollars): 8.0
Base case------------------------------------ 229.0
ITC20 ------------------------------------- 230.2

Unemployment rate (percent):
Base case------------------------------------ 7.99
ITC 20--------------------------------------- 7.94

Federal Government surplus or deficit (billions, current
dollars):

Base case----- ------------------------------ -25.9
ITC 20-------------------------------------- -40.6

Net change - ..-------------------------------- -14.7
Real output:

Durables:
Base case------------------------------------ 214.1
ITC 20 ------------------------------------- 215.0

Nond urables:
Base case------------------------------------ 143.4
ITC 20 -------------------------------------- 143.5

Primary metals:
Base case----------------------------------- 21.8
ITC 20 -------------------------------------- 21.8

Contract construction, nonresidestial:
Base case------------------------------------ 12. 1
ITO 20 -------------------------------------- 12.2

Fabricated metal:
Base case------------------------------------ 22.0
ITC020 -------------------------------------- 22.1

Motor vehicles:
Base case------------------------------------ 35.5
ITC020--------------------------------------- 35.6

1,599.7
1,630.1

4.384
4.889

2. 59 1, 803. 1
2.94 1,896.0

0.01 5.412
2.18 5.456

3.10 2,163.0 3.03 2,499.0 2.93
3.07 2,188.1 2.90 2,520.0 2.86

4.30 6.119 2.49 6.927 2.51
2.22 6.121 2.32 6.898 2.42

9.411 2.48 10.808 2.80 12.407 2.80 14.434 3.07
9.553 2.76 11.069 2.98 12.733 2.84 14.768 3.00

332.9 7.77 572.9 11.46 1,015.6 12.13 1,559.2 0.95
361.6 9.45 647.7 12.36 1, 184.3 12.83 1,883.5 9.72

8.63 1.55 5.57 -8.38 4.09 -5.99 3.98 -0.59 i

8.04 0.25 5.71 -6.62 4.96 -2.78 4.93 -0.12 0

6.3---------------- 17.9---------------- 19.3---------------- 27.3 -------
-32.6--------------- -74.2--------------- -151.1--------------- -231.1 -------

-38.9--------------- -92. 1--------------- -170.4 4--------------- -258.4------------

250.6 3.19 29i.1 3.32 334.2 2.52 369.8 2.05
260.5 3.91 305.2 3.22 341.5 2.27 376.5 1.97

168.5 3.28 207.8 4.28 255.3 4.20 323.8 4.87
171.3 3.60 211.0 4.26 257.3 4.05 322.7 4.63

24.2 2.11 27.0 2.21 28.2 0.87 30.0 1.25
24.8 2.61 27.7 2.24 28.8 0.78 30.5 1.15

10.6 -0.26 11.6 1.81 12.1 0.84 12.3 0.32
11.7 -0.08 12.9 1.97 13.4 0.76 13.7 0.44

24.1 1.80 25.9 1.45 26.0 0.07 24.6 -1.10
25.0 2.49 27.0 1.55 27.2 0.15 26.0 -0.90

40.9 2.80 47.0 2.82 54.5 3.00 62.5 2.78
42.6 3.65 48.4 2.85 54.5 2.40 61.5 2.45
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3. A 50-PERCENT DECREASE IN THE ALLOWABLE USEFUL LIVES FOR

TAX PURPOSES

The results for this simulation were virtually identical to those for
the corporate tax cut. These two experiments showed the weakest
impacts of the four experiments reported and the reader is referred
to the table 3.



TABLE 3.-A 50-PERCENT DECREASE IN THE ALLOWABLE USEFUL LIVES FOR TAX PURPOSES

5-yr growth 5-yr growth 5-yr growth 5-yr growth
1980 1985 rate 1990 rate 1995 rate 2000 rate

Selected indicators:
Real gross national product (billions, 1972 dollars):

Base case.. ..--------------------------------- 1,407.7 1,599.7 2.59 1, 863. 1 3.10 2,163.0 3.03 2,499.0 2.83
ADR50. . . ...----------------------------------- 1,411.8 1,610.0 2.66 1,873.4 3.08 2,174.1 3.02 2,508.1 2.90

Real per capita disposable income (thousands, 1972
dollars):

Base case. . ..---------------------------------- 4.382 4.384 0.01 5.412 4.30 6.119 2.49 6.927 2.51
ADR50.. ..------------------------------------- 4.387 4.861 2.07 5.434 2.25 6.126 2.43 6.919 2.56

Productivity per person, all manufacturing (thousands,
1972 dollars):

Base case. ..----------------------------------- 8.326 9.411 2.48 10.808 2.80 12.407 2.80 14.434 3.07
ADRSO. . ..------------------------------------- 8.331 9.462 2.57 10.900 2.86 12.521 2.81 14.514 2.99

Corporate profits before taxes (billions, current dollars):
Base case.----------------------------------- 229.0 332.9 7.77 572.9 11.46 1,015.6 12.13 1,559.2 8.95
ADR50------------------------------------ 227.5 340.0 8.37 596.6 11.90 1,077.6 12.55 1,676.5 9.24

Unemployment rate (percent):
Base case. ..----------------------------------- 7.99 8.63 1.55 5.57 -8.38 4.09 -5.99 3.98 -0.54
ADR50. --------------- .-- ----------- --. .7.46 8.37 2.33 5.52 -7.99 4.19 -5.36 4.14 -0.24 -

Federal Government surplus or deficit (billions, current 0
dollars): OD

Base case -..---------------------------------- -25.9 6.3--------------5 6 .17.9-------------- -- 19.3 ------------------ ----27.3.
ADR50. ...------------------------------------ -30.9 -18.4 -------------- - 30.3 -------------- -43.7 -------------- - 57.1 -----.---.---

Net change -.-------------------------------- -5.0 -24.7 -------------- -48.2 -------------- -63.0 -------------- -84.4 .--....-.-.-.-
Real output:

Durables:
Base case ..----------------------------------- 214.1 250.6
ADR50. ..------------------------------------- 214.6 253.5

Nondurables:
Base case ----------------------------------- 143.4 168.5
ADR50. .------------------------------------- 143.4 169.3

Primary metals:
Base case ----------------------------------- 21.7 24.0
ADR50...------------------------------------- 21.8 24.2

Contract construction, nonresidential:
Base case ----------------------------------- 12.1 10.6
ADR50. . .------------------------------------- 12.1 11.0

Fabricated metal:
Base case ----------------------------------- 22.0 24.1
ADR50. .------------------------------------- 22.1 24.4

Motor vehicles:
Base case -.----------------------------------- 35.5 40.9
ADR50 ------------------------------------- 35.6 41.4

3.19 295.1 3.32 334.2 2.52 369.8 2.05
3.38 297.2 3.23 335.3 2.44 369.4 1.96

3.28 207.8 4.28 255.3 4.20 323.8 4.87
3.37 208.4 4.24 255.5 4.16 320.5 4.64

2.04 27.1 2.46 28.9 1.29 31.2 1.54
2.11 27.0 2.21 28.2 0.87 30.0 1.25

-0.20
-0.18

1.80
2.00

11.6 1.81 12.1 0.84 12.3 0.32
11.9 1.58 12.5 0.99 12.7 0.31

25.9 1.45 26.0 0.07 24.6 -1.10
26.2 1.43 26.4 0.15 25.0 1.08

2.80 47.0 2.82 54.5 3.00 62.5 2.78
3.06 47.3 2.70 54.4 2.84 61.8 2.58
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4. A 70-PERCENT DECREASE IN THE ALLOWABLE USEFUL LIVES FOR

TAX PURPOSES

The impacts reported for this case are probably closest to those re-
ported for the Investment Tax Credit case, but slightly weaker. The
reported 1980-85 increase in productivity growth was 0.2 percent for
this experiment compared to 0.3 percent for the Investment Tax Credit
case. The real GNP growth rate differential between the two experi-
ments is the same (about 0.1 percent). Again, manufacturing durables
output receives greater stimulus than nondurables. The durables
growth rate (1980-85) increase 0.5 percent compared to about 0.3 per-
cent for nondurables. Again, contract construction output growth
rates show essentially no change (see table 4).



TABLE 4.-A 70-PERCENT DECREASE IN THE ALLOWABLE USEFUL TAX LIVES FOR TAX PURPOSES

[Growth rate in percentl

5-yr 5-yr 5-yr 5-yrgrowth growth growth growth1980 1985 rate 1990 rate 1995 rate 2000 rate

Selected indicators:
Real gross national product (billions, 1972 dollars):

base case --------------------------------- 1,407.7 1,599.7 2.59 1,863.1ADR7 ----------------------------------- ,409.9 1,623.4 2.86 1,889.9Real per capita disposable income (thousands, 1972
dollars):

Base case ----------------------------------- 4.382 4.384 0.091 5.412ADR70O-------------------------------------- 4.392 4.888 2.18 5.459
Productivity per person, all manufacturing (thousands,

1972 dollars):
Base case ---------------------------------- 8,326 9.411 2.48 10.808ADR70O-------------------------------------- 8,336 9.614 2.68 10.996

Corporate profits before taxes (billions, current dollars):
Base case ---------------------------------- 229.0 332.9 7.77 572.9ADR7 m r en------------------------------------- 225.6 357.4 9.63 037.6Unemployment rote (percent):
Bose case ----------------------------------- 7.99 8.63 1.55 5.57ADR70 ------------------------------------- 7.94 7.97 0.07 5.23

3.10 2,163.0 3.03 2,499.0 2.93
3.09 2,185.0 2.94 2,522.4 2.92

4.30 6.119 2.49 6.927
2.23 6.138 2.37 6.931

2.81 12,407 2.80 14,434 3.07
2.93 12, 030 2.81 14, 661 3.03

11.46 1,015.6 12.13 1,559.2 8.95
12.27 1,141.3 12.30 1, 777.6 9.26

-8.38 4.09 -5.99 3.98 -0.54 '
-8.08 4.26 -4.02 4.15 -0.52

Federal Government surplus or deficit (billions, current
dollars):

Base case ---------------------------------- -25.9 6.3 -------------- 17.9 ------ -------- 19.3 -------------- 27.3 --..-....--.--ADR70------------------------------------ -37.2 -41.8 -------------- -55.7 -------------- -93.2 -------------- -120.5 --...--.----
Netchange _ _------------------------------- -13.3 48.1 -------------- -73.6 -------------- -112.5 -------------- -147.8 -.--..---...--Real output:

Durables:
Base case ---------------------------------- 214.1 250.6 3.19 293.1 3.32 334.2 2.52 369.8 2.05

NondR7ab70s ------------------------ ...-.....- 214.8 257.1 3.66 302.0 3.27 339.0 2.34 374.3 2.00
Base case ----------------------------------- 143.4 168.5 3.28 207.8 4.28 255.3 4.20 323.8 4.87ADR70 ------------------------------------- 143.5 170.8 3.55 210.5 4.27 257.0 4.07 322.8 4.66Primary metals:
Base case ----------------------------------- 21.7 24.0 2.04 27.6 2.46 28.9 1.29 31.2 1.54ADR70 s t ni------------------------------------ 21.8 24.5 2.36 27.3 2.18 28.5 0.86 30.3 1.23Contract construction, nonresidential:
Base case ----------------------------------- 12.1 10.6 -0.26 11.6 1.81 12.1 0.84 12.3 0.32ADR7 O------------------------------------- 12.1 11.3 -0.14 12.4 1.87 12.9 0.79 13.2 0.46Fabricated metal:
Base case ----------------------------------- 22.0 24.1 0.18 25.9 1.45 26.0 0.07 24.6 -1.10ADR70 ---c---------------------------------- 22.1 24.7 0.20 26.7 1.57 26.8 0.07 25.5 -0.98Motor vehicles:
Base case ----------------------------------- 35.5 40.9 2.87 47.0 2.82 54.5 3.00 62.5 2.78ADR70------------------------------------- 35.7 42.1 3.35 48.2 2.74 54.8 2.60 62.3 2.60
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The recent report, "Tax Policy and Core Inflation"' explored the
effects of limited tax measures designed to stimulate corporate capital
formation. Reductions in the economic lives used for depreciation and
modest increases in investment tax credits were applied in an economy
benefiting from cautious demand management. The tax measures rep-
resented a $10.3 billion reduction in the 1980 economy. The results
were encouraging but moderate: even with unemployment held in the
61/2 to 7 percent range, the improvement in the core inflation rate was
only 1 percent by the mid-1980's. That exercise followed the method-
ology of using demand management to hold the unemployment rate
unchanged in order to isolate the pure supply economics effects. It also
assumed that the real increase of energy prices was beyond policy in-
fluence, which put quite discouraging limits on any improvement in
the core inflation rate.

Following completion of that study, the Joint Economic Commit-
tee has requested a fuller exploration of possibilities, setting aside the
political and budget constraints which limit tax actions to modest
scale. The question was posed: What would it take to bring the core
inflation rate down dramatically, not allowing political constraints
to rule out possible solutions?

Making the variations in policy much larger, DRI has run a series
of simulations with its 800-equation Model of the U.S. Economy and
its Core Inflation Model to explore a broader range of policy options.
For this study, the problem is posed as follows: What would it take
to lower the core inflation rate to less than 5 percent by 1990? With
that objective, the goal becomes how to minimize the unemployment
required to achieve it, using various policy alternatives.

Three cases were analyzed through a series of policy simulations to
find the best solutions that would meet the fixed anti-inflation goal.

*President, Data Rpsonrces. Inc.
I Otto Eckstein. "Tax Policy and Core Inflation," Joint Economic Committee print, Con-

gress of the United States. April 10. 1980. (U.S. Government Printing Office, Washing-
ton: 1980), 65 pp.
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In case 1, policy is confined to the traditional demand management.
Government spending is reduced to hold down aggregate demand to
such a degree that the specified objective of core inflation is reached.
In case 2, a very large tax reduction to stimulate corporate capital
formation is applied at the beginning of the period, large enough to
bring down the core inflation to the specified goal of less than 5 per-
cent by the end of the decade. In case 3, it is assumed that enough
progress is made on the oil problem to hold OPEC prices to a con-
stant real level defined in terms of U.S. inflation. The same supply-
side tax cut is then applied, but because the shock element of inflation
from OPEC is reduced, unemployment does not have to be kept so
high though still above the goals considered desirable in the past.

The conclusions of this set of exercises are clear:
(1) Demand management alone-budget and money supply con-

trol-imposes enormous social burdens to achieve the desired
goal of bringing core inflation down to 5 percent by 1990.

(2) Supply measures to boost industrial capital formation make
it possible to reach the core inflation goal with considerably
less unemployment, but the measures are very large and
unemployment is above historical rates.

(3) A solution to the energy problem would open up a far more
attractive set of choices, and would allow policy to operate
the economy if not at full employment, at least with unem-
ployment that is in the range of historical experience. The
task left to new manpower policies would be of a magnitude
that should be doable.

CASE 1. DEMAND MANAGEMENT ONLY

A series of model simulations identified the necessary budget policy,
one that is very restrictive, with Federal Government spending as a
whole down to 19.7 percent of GNP. This is much lower than the 1980's
estimated 23.0 percent Federal share. It implies an increase in total
spending of just 0.5 percent a year in real terms. Its attainment is
inconsistent with maintaining existing commitments for benefit pro-
grams and increases in real military outlays. If this spending path
cannot be achieved, as is most probable, personal taxes could be raised
or monetary policy tightened to accomplish the same demand
reduction.

Government spending for goods and services was set at a level
sufficiently low to achieve the prespecified target of a core inflation
rate of less than 5 percent by 1990. With such policies, the economy
would operate with considerable slack throughout the decade. High
unemployment and low utilization rates of industrial capacity would
serve to disinflate gradually the economy. Sensitive prices would re-
main relatively low. The wage increases of unorganized workers
would slow down because of continuing excess unemployment. The
more sluggish, cost-based prices would gradually respond to lower
labor costs. Ultimately, even the contracts of the most strongly orga-
nized workers would show diminishing gains because of the improved
price performance (table 1).
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Monetary policy in this and the subsequent exercises is managed to
accommodate the goals of fiscal policy. Real short-term interest rates
are maintained at the same values as in the recent DRI trend pro-
jection. This interest rate path keeps real short-term rates in the range
of -1.12 to 0.56 percent. Thus, the looser economy is not allowed to
produce lower real interest rates which would gradually reverse the
demand weakness. The. growth in the narrow money supply in case 1
is 4.1 percent in the first five years of the decade, considerably less
than the 6.1 percent figure of the last five years, and consistent with
the monetarist prescription of an orderly reduction in the long run
money supply target.

The results of this classic, Keynesian exercise of restraining demand
management are successful in the sense of achieving the 5 percent core
inflation target, but are a failure in other terms. Unemployment aver-
ages 8.9 percent in the first balf of the decade, remaining near the
peak of the current recession levels, and can be allowed to improve
to only 8.4 percent in the second five years. In the absence of dramatic
innovations in the labor market, the unemployment rates of nonwhite
workers would be averaging 16.1 percent for the decade, the rate for
teenagers would be 19.8 percent. There is no need to spell out the social
implications or the political impossibility of pursuing this approach.

TABLE 1.-COMPARISON OF SIMULATIONS

un percent]

1960-69 1970-80 1981-85 1986-90

Unemployment rate:
Demand restraint only --------------------------- 4.8 6.3 8.9 8.4
Corporate tax incentives ----------------------------------------------- 7.8 7.3
Constant real energy price ---------------------------------------------- 7.2 6.0

Potential real GNP growth:
Demand restraint only ---------------- 3.9 3.1 2.3 2.0
Corporate tax incentives - -....----------------------- 2.8 2.6
Constant real energy price ---------------------------------------------- 3.0 2.7

Productivity:
Demand restraint only --------------- 2.5 .9 .7 1. 1
Corporate tax incentives ----------------------------------------------- 1.2 1.4
Constant ergy price-- . -.-.-.-...---.- 1.5 1.6

Capital Stock Growth:ry p ie- - - - - - - - - - -- - - - - - - - - - - - - - -

Demand restraint only --------------------------- 4.5 3.0 1.4 1.7
Corporate tax incentives ----------------------------------------------- 3.6 2.5
Constant real ene y price .- - - - - - - -- --.-..--- 4.3 3.3

Investment share of G NP:
Demand restraint only------------------------ -- - 9.8 10.2 9.3 8.6
Corporate tax incentives .----------------------------------------------- 11.7 11.0
Constant real energy price - ---------------------------------------------- 12.1 11.7

Core I nflation:
Demand restraint only --------------------------- 1.7 6.5 8.7 5.8
Corporate tax incentives -- -- .-. - -- -- - -- - ..- -- -- - -- -- -- -- - _-7.9 5.7
Constant real energy price ---------------------------------------------- 7.6 5.5

The poor results achieved by this method are not entirely due to
the sluggish responsiveness of the price level to reduced aggregate
demand. An economy operating far below its normal growth path
also suffers on the supply side. The share of the gross national product
that would be plowed back into nonresidential fixed investment would
be held down to 9.0 percent, below the historical average of 9.8 percent
for the postwar period, and obviously inadequate considering the
special investment needs created by the search for domestic energy
sources and the need for pollution abatement. Labor supply growth



would also be affected somewhat because of the inadequacy of job
opportunities for potential new workers and some acceleration of
worker retirements. The decline in the number of hours worked in
the low-demand scenario, compared to the recent DRI Trend fore-
cast is 6.8 billion hours, or 4.2 percent of all hours by 1990. Produc-
tivity performance would also be hurt. The low volume of capital
formation would fail to equip workers with increasing amounts of
capital. A slack economy would cause overhead labor to be used at less
than full effectiveness and production processes to operate below the
best volumes.

CASE 2. CORPORATE TAX INCENTIVES To BoosT INVESTMENT

A core inflation rate of 5 percent or less can be reached at con-
siderably less social cost if the tax system is used to stimulate capital
formation. The core inflation rate depends critically on the productiv-
ity trend, which in turn can be improved by equipping workers with
more capital and by reducing the average age of the capital stock.
In addition, the cost of capital is an important determinant of core
inflation, and tax incentives such as depreciation reform or investment
tax credits can reduce the average effective cost of capital to business.

The DRI U.S. Macro and Core Models were used to search for the
optimal magnitude of tax incentives to achieve the 5 percent core
inflation goal. In determining this optimum-keeping in mind that
this exercise was conducted without political constraints-it was dis-
covered that tax incentives would be pushed to their maximum point
where the corporate income tax produces virtually no revenue. This
result was achieved by shortening economic lives of equipment to 5.1
years and buildings to 10.2 years, and by boosting the investment tax
credit to an effective rate of 22.8 percent. The corporate income tax
would be kept at the current rate of 46 percent, so business would have
to engage in the investments in order to receive the benefits of the
incentives.

In actuality, it would not be possible to use the corporate income
tax to this extent because of the distribution of profits among com-
panies. With depreciation lives and investment tax credits of the
stipulated magnitude, there would be many companies where tax
liability was exhausted before incentives could be fully applied, even
with carryovers of losses. The deficit would be increased by $40 bil-
lion in 1985 and 4104 billion in 1990, or an enlargement of 0.9 and
1.6 percent of GNP. If the extra deficits are unacceptable, monetary
policy would have to be eased, which would create some extra infla-
tion. Real government spending rises 1.0 percent a year.

As a result of the generous investment incentives, the share of the
gross national product that is reinvested reaches 11.7 percent over the
next five years, and remains high at 11.0 percent in the 1986-1990
period. In consequence, the capital stock .rows by 3.6 percent in the
first half and 2.5 percent in the second half of the decade. The produc-
tivity advance improves to 1.3 percent for the full interval, which is
still below historical Performance: varins continiiin damap'inq fbe-
tors, such as demographic changes and high energy costs. prevent full
productivity recovery. Potential GNP grows by 2.7 percent for the
decade, which is more than half a point better than its growth under
the demand restraint scenario.



Most important, the unemployment rate that can be reconciled
with the achievement of the anti-inflation objective is improved dra-
matically. Whereas the demand policy required an average unemploy-
ment rate of 8.7 percent for the decade, the corporate tax incentives
improve the supply side of the economy sufficiently to make a some-
what less restrictive demand policy possible and allow unemployment
to improve to 7.8 percent in the first half of the decade and to 7.3
percent in the second half. Should new approaches to manpower policy
be developed and applied, the unemployment goals could be improved,
of course.

An increase in the investment share of GNP from the historical
norm of 9.8 percent to an estimated 11.7 percent over the next five
years raises the question whether the capital goods industries could
meet the volume of demand with which they would be confronted. It
has long been recognized in business cycle theory that a high volume
of investment will drive up the price of capital goods, thereby lower-
ing the profitability of investment and possibly terminating the in-
vestment boom.

The DRT model consists of equations derived from the data of the
postwar period, when the investment ratio approached 11 percent only
briefly. Consequently, the equations for the prices of capital goods do
not fully reflect the potential inflationary effect which would be cre-
ated by a sizable increase of the investment ratio beyond its historical
range. Yet earlier econometric researches by Wilson, 2 performed for
this Committee two decades ago indicated that machinery prices do
respond quite strongly to variations in demand.

A small econometric investigation was undertaken to help define
how the model would have to be modified to deal with this particular
instance of a simulation exercise going well beyond the range of the
historical experience. On the basis of this study, a simulation rule was
entered into the model which assumed that the response of the relative
price for machinery with respect to the investment ratio has an elastic-
ity of 0.5, for example, a 10 percent increase in the investment ratio
from say, 10.5 to 11.6 percent, would boost machinery prices by an
extra 5 percent.

CASE 3. CORPORATE INVESTMENT INCENTIVES PLUS STABILITY
or ENERGY PRICES

The previously discussed simulations carry over the DRI long-term
forecast assumptions about OPEC prices. They assume that the real
OPEC price, defined in terms of the U.S. price level, will be increasing
by 6.1 percent a year until 1985. and by 2.9 percent thereafter. This
assumption contributes to a shock inflation factor of 1.6 percent a year
until 1985, and 1.2 percent thereafter. This must be overcome by in-
creased weakness in the economy so that demand serves as an offset,
or by supply policies which create offsetting cost reductions.

To take the OPEC assumption as given may be political realism,
indeed it may even be overoptimistic. But in a study free of the limit-
tations of administrative and political feasibility, it would certainly
be inappropriate to take this assumption as if it were engraved in
stone. The United States has a variety of options to escape the stran-

2 Thomas A. Wilson. "The Analysis of lfaehlnery Prices," Study of Employment Growth
and Price Levels, Joint Economic Committee Print, 1959.

89-170 0 - 81 - 8
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glehold of OPEC. Much has been done: The energy legislation passed
in the last two years permits domestic oil and gas prices to move
gradually toward world prices, to encourage the substitution of other
energy sources for oil, and to encourage conservation. Progress on man-
datory conservation standards for residential buildings and appliances
has been slow, and government programs to develop new energy
sources such as synthetic fuels are only now entering the beginnings
of the development stages. If the United States were to place stability
of world energy prices higher on its priority lists, we might well be
able to achieve this goal through stronger incentives to domestic oil
and gas producers and through policies to permit the greater use of
coal or nuclear power.

Without attempting to detail a full energy scenario, a simulation
was run in which the real price charged by OPEC is kept constant.
This would not imply unchanging energy prices. The legislated do-
mestic decontrol path is assumed to proceed. The greater substitution
of natural gas and coal for oil would also imply bigger increases for
those fuels. Thus, the assumption of real constant OPEC prices im-
plies a nominal increase of the composite wholesale price for energy
of 12.3 percent a year for the decade.

These energy price assumptions were combined with the corporate
tax incentives of the previous solution. The fiscal policy required to
achieve the predetermined goal of a core inflation rate below 5 percent
by 1990 was then calculated by using the model in a series of optimiz-
ing runs. The resultant policy is less extreme than in the previous
cases, but the trend in real government spending is still held to a mod-
est 2.0 percent a year.

The conclusions of the resultant simulation are very positive. With
the constant real OPEC price, unemployment can be brought down
to an average of 7.2 percent for the first half of the decade, and 6.0
percent for the period 1986 to 1990. With shock inflation held down,
there is a closer coincidence between the "natural" unemployment rate
defined by normal search and turnover phenomena in the labor market
and the "noninflationary" unemployment rate necessary to avoid a
worsening of core inflation.

This solution produces an extraordinarily high rate of investment
for the economy. The investment share of GNP is 12.1 percent for the
first half of the decade, much beyond historical experience and 0.4
points higher than in case 2. For the second five years of the decade,
the investment share is 11.7 percent, an even larger differential com-
pared to case 2. Once the inflationary pressure from OPEC prices is
taken out of the picture, the economy can handle a higher rate of
investment while still achieving progress on core inflation. This is a
vicious circle: the higher investment rate reinforces the progress on
inflation through its effects on productivity.

The investment program triggered by the tax incentives and fos-
tered by the better energy situation is very large. The 12.1 percent
investment ratio produces a growth in the capital stock of 4.3 percent,
which is higher than the historical record. This program really would
be a "rein dustrialization" of the American economy.

The effect on potential real GNP growth is also quite striking. With
both strong supply policies and constant real OPEC prices, the growth



rate of potential GNP returns to a 3.0 percent rate in the first half of
1980, the rate which prevailed in the 1950's. The even higher potential
growth of the 1960's and early 70's is not repeated because the growth
of the labor force is smaller, technological progress is not fully restored,
and the industrial mix of output is not as favorable. In the second
half of the 1980's, when labor force growth slows considerably, the
growth of potential GNP drops to 2.7 percent, but that is still suffi-
ciently high to allow the achievement of large real wage gains that
match historical performance.

COMPARISONS SUMMARY

Table 1 and charts 1 to 3 contrast the various solutions. Chart 1
shows the three paths of unemployment under the three assumptions,
showing that demand policies alone keep unemployment very high,
that the tax incentives achieve a somewhat better unemployment path
but not one that would be socially desirable. Only the combination of
investment stimulus and solution of the OPEC price problem opens up
the possibility of reconciling the postulated improvement of the core
inflation rate to 5 percent by 1990 with an average unemployment rate
of 6.0 percent for the second half of the decade.

Chart I
Change in the Capital Stock
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Chart 2 shows that the share of GNP invested in the capital stock
is boosted to high rates by historical standards, through the use of the
tax incentives, and is boosted even further if the policy can be applied
in a context of constant real energy prices.

Chart 2
Investment Share of Total GNP

(Percent)
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1980 1970 1980 1990

The increased level of investment converts into major increases in
the capital stock. As chart 3 shows, the tax incentives restore the capi-
tal stock growth to the historical norm, and if applied in the constant
real energy context, even boost it to rates that have not been seen in
modern times.

The improved growth of the capital stock creates a restoration of
the improvement in the capital-labor ratio that characterized the
century-long high productivity trend that has been at the center of U.S.
economic development. This improvement in the capital-labor ratio
is at the root of the productivity improvements shown in table 1. A
fuller summary of the solution results and of the historical data is
shown in the tables in the appendix.
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Chart 3
The Unemployment Rate

(Percent)
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APPENDIX TABLEs
TABLE 1-A.-COMPARISON OF SIMULATIONS

[In percent]

1960-69 1970-80 1981-85 1986-90

Unemployment rate:
Demand restraint only --------------------------- 4.8 6.3 8.9 8.4
Corporate tax incentives --..----------------------------------------------- 7.8 7.3
Constant real energy price ---------------------------------------------- 7.2 6.0

Potential real GNP growth:
Demand restraint only --------------------------- 3.9 3.1 2.3 2.0
Corporate ton incentives ------------------------------------------------- 2.8 2.6
Constant real energy price------------------------------------------------ 3.0 2.7

Productivity:
Demand restraint only --------------------------- 2.5 .9 .7 1.1
Corporate tax incentives ..----------------------------------------------- 1.2 1.4
Constant real energy price ---------------------------------------------- 1.5 1.6

Capital Stock Growth:
Demand restraint only --------------------------- 4.5 3.0 1.4 1.7
Corporate tax incentives .. .. ._----------------------------------------------- 3.6 2.5
Constant real energy price ---------------------------------------------- 4.3 3.3

Investment share of GNP:
Demand restraint only --------------------------- 9.8 10.2 9.3 8.6
Corporate tan incentives-------------------------------------------------- 11.7 11.0

Cnstant real energy price ----------------------------------------------- 12.1 11.7
Core inflation:

Demand restraint only --------------------------- 1.7 6.5 8.7 5.8
Corporate tax incentives .. . . ..----------------------------------------------- 7.9 5.7
Constant real energy price _.---------------------------------------------- 7.6 5.5
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TABLE 2-A.-SIMULATION RESULTS: DEMAND MANAGEMENT ONLY

1980 1981 1982 1983 1984 1965 1986 1987 1988 1989 1990

Policy:
Average tax lifetime, equip-

ment (years).----------- 11.1 11.1 11.1 11.1 11.1 11.1 11.1 11.1 11.1 11.1 11.1
Average tax lifetime, build-

ings(years) -.-...-..... 22.8 22.8 22.8 22.8 22.8 22.8 22.8 22.8 22.8 22.8 22.8
Investment tax credit rate

(percent) ...-------------- 8.6 8.6 8.6 8.6 8.6 8.6 8.6 8.6 8.6 8.6 8.6
Corporate profit tax accruals

as a percent of cash flows-- 20.4 18.8 19.4 19.3 19.4 19.6 19.4 19.7 20.4 20.3 20.5
Energy:

OPEC price--.............. 66.3 20.5 18.8 12.3 9.2 9.2 8.4 7.5 7.1 6.4 6.0
Composite energy price._47.4 30.2 22.8 13.3 10.4 11.2 10.8 10.0 9.9 9.4 9.1

Unemployment and inflation:
Unemployment rate (percent)- 7.6 8.8 8.9 9.0 9.1 8.8 8.8 8.7 8.3 8.1 8.2
Consumer Price Index..-.---13.3 9.1 9.7 7.8 6.6 6.4 6.2 5.8 5.6 5.3 5.2
Coreinflation rate........... 8.9 9.1 9.2 9.2 8.5 7.7 6.9 6.2 5.6 5.2 4.8
Shockinflation rate.........2.3 2.1 1.7 1.0 0.8 0.8 0.8 0.8 0.7 0.6 0.6
Demand inflation rate--..---. 2.1 -2.1 -1.2 -2.4 -2.7 -2.1 -1.6 -1. 1 -0.7 -0.5 -0.3

Investment, capital stock, and
output:

Investment share......... 10.6 10.0 9.5 9.2 9.0 8.9 8.8 8.6 8.6 8.6 8.5
Capital stock............. 3.0 1.9 1.3 1.1 1.2 1.3 1.4 1.5 1.8 2.0 1.9
Productivity.............. -2.1 -0.9 1.2 1.0 1.3 1.2 0.8 1.3 1.1 1.1 1.1
Realwages............. -1.7 -0.8 0.3 1.3 1.5 1.2 1.0 1.0 1.1 1.1 0.9
Potential GNP.............3.0 2.5 2.4 2.3 2.2 2.0 2.0 2.0 2.0 2.0 1.9

TABLE 3-A.-SIMULATION RESULTS: CORPORATE TAX INCENTIVES

1980 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990

Policy:
Average tax lifetime, equip-

ment (years)........... 11.1 5.1 5.1 5.1 5.1 5.1 5.1 5.1 5.1 5.1 5.1
Average tax lifetime, build-

ings (years)............ 22.8 10.2 10.2 10.2 10.2 10.2 10.2 10.2 10.2 10.2 10.2
Investment tax credit rate

(percent)--.............. 8.6 22.8 22.8 22.8 22.8 22.8 22.8 22.8 22.8 22.8 22.8
Corporate profit tax accruals

asa percent of cash flows- 20.4 8.9 8.1 5.5 2.1 0.6 0.1 0.1 1.0 1.1 0.3
Energy:

OPEC price.-.............. 66.3 20.8 21.6 17.2 11.8 10.5 10.1 9.0 8.7 8.1 7.4
Composite energy price...-..-47.4 30.4 24.8 17.9 13.6 12.8 12.5 11.7 11.6 11.2 10.6

Unemployment and inflation:
Unemployment rate (percent)- 7.6 8.5 7.9 7.6 7.6 7.5 7.5 7.6 7.2 7.0 7.3
Consumer Price Index...--13.3 9.3 10.4 9.4 8.1 7.5 7.1 6.6 6.3 6.2 6.2
Coreinflation rate---------- 8.9 8.5 7.6 8.0 8.0 7.4 6.8 6.1 5.6 5.2 4.8
Shockinflation rate---------2.3 2.1 1.9 1.5 1.1 1.0 1.0 0.9 0.8 0.7 0.7
Demand inflation rate..-..-- 2.1 -1.3 0.9 0 -0.9 -0.9 -0.7 -0.5 -0.1 0.3 0.7

Investment, capital stock, and
output:

Investment share.......... 10.6 10.4 11.5 12.5 12.3 11.8 11.6 11.2 11.0 10.8 10.2
Capitalstock-............. 3.0 2.4 3.9 4.5 3.9 3.5 3.1 2.8 2.7 2.5 1.6
Productivity.............. -2.1 -0.6 1.8 1.3 1.4 2.1 1.5 1.8 1.5 1.3 1.1
Real wages.......... ... -1.7 -0.8 0 0.7 1.4 1.7 1.7 1.6 1.6 1.5 1.1
Potential GNP------------- 3.0 2.5 2.5 2.9 3.1 3.0 2.9 2.7 2.6 2.5 2.3
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TABLE 4-A.-SIMULATION RESULTS CORPORATE TAX INCENTIVES PLUS CONSTANT REAL OPEC PRICE

1980 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990

Policy:
Average tax lifetime, equip-

ment(years).----------- 11.1 5.1 5.1 5.1 5.1 5.1 5.1 5.1 5.1 5.1 5.1
Average tax lifetime, build-

ings (years).------------ 22.8 10.2 10.2 10.2 10.2 10.2 10.2 10.2 10.2 10.2 10.2
Investment tax credit rate

(percent) ...-------------- 8.6 22.8 22.8 22.8 22.8 22.8 22.8 22.8 22.8 22.8 22.8
Corporate profit tax accruals

asa percentof cash flows.. 20.4 8.8 8.8 6.8 2.3 0.1 0 0.1 0.4 0.1 0
Energy:

OPEC price ...-------------- 66.3 14.1 9.3 8.9 8.1 7.1 6.3 5.8 5.6 5.3 5.0
Composite energy price----47.4 27.2 15.7 10.5 10.7 10.6 9.9 9.6 9.9 9.8 9.7

Unemployment and inflation:
Unemploymentrate(percent). 7.6 8.5 7.6 6.7 6.6 6.6 6.5 6.4 5.9 5.7 5.7
Consumer Price Index---- 13.3 9.1 9.3 8.4 7.6 7.2 6.7 6.2 6.1 5.9 5.9
Core inflation rate---------- 8.9 8.5 7.3 7.5 7.6 7.2 6.5 5.9 5.4 5.1 4.8
Shockinflation rate--------- 2.3 1.9 1.5 1.2 1.0 0.9 0.9 0.8 0.8 0.7 0.7
Demand inflation rate---.... 2.1 -1.4 0.5 -0.3 -0.9 -0.8 -0.7 -0.5 -0.1 0.1 0.4

Investment, capital stock, and
output:

Investment share ---------- 10.6 10.3 11.6 13.0 13.0 12.5 12.1 11.9 11.8 11.6 11.2
Capital stock-------------- 3.0 2.4 4.2 5.5 5.0 4.2 3.7 3.5 3.4 3.2 2.5
Productivity ------------- -2.1 -0.5 3.0 2.0 0.7 2.0 1.9 2.0 1.6 1.3 1.4
Real wages..-------------- -1.7 -0.6 0.7 1.1 1.5 1.8 1.9 2.0 2.0 2.0 1.8
Potential GNP------------- 3.0 2.5 2.6 3.1 3.5 3.4 3.1 2.8 2.7 2.6 2.5

TABLE 5-A.-SUMMARY OF HISTORICAL DATA

1960 1961 1962 1963 1964 1965 1966 1967 1968 1969

Policy:
Average tax lifetime, equipment

(years) .--------------------- 15.1 15.1 14.1 13.1 13.1 13.1 13.1 13.1 13.1 13.1
Average tax lifetime, buildings

(years) --------------- - 22. 8 22.8 22. 8 22.8 22. 8 22. 8 22.8 22.8 22.8 22.8
Investment tax credit rate (percent).. 0 0 3.3 4.1 4.9 5.8 4.7 4.8 6.1 1.1
Corporate profit tax accruals as a

percent of cash flows.----------- 29.0 28.6 26.8 27.3 26.3 25.7 25.9 24.7 27.1 26.5

EnerP:EC price. . . ..-------------------- NA 0 -1.6 -1.1 -5.0 0 0.8 4.3 -1.7 7.1
Composite energy price------------ 1.0 1. 1 -0.5 -0.4 -2.7 1.8 2.5 2.3 -1. 1 2.0

Unemployment and inflation:
Unemployment rate (percent) - 5.5 6.7 5.6 5.6 5.2 4.5 3.8 3.8 3.6 3.5
Consumer Price Index ...------------ E 1.1 1.2 1.2 1.3 1.6 3.0 2.8 4.2 5.4
Coreinflation rate.--------------- 3.1 2.1 1.3 1.1 1.0 0.6 0.9 1.6 1.9 3.0
Shock inflation rate -------------- 0.1 0 0.1 -0.1 -0.2 0.3 0.7 0 0.2 0.5
Demand inflation rate ------------ 1.6 -1.1 -0.3 0.2 0.6 0.7 1.4 1.2 2.1 1.9

Investment, capital stock, and output:
Investment share ---------------- 9.4 9.0 9.1 9.0 9.4 10.4 10.8 10.3 10.3 10.6
Capital stock.-------------------3.1 2.7 3.3 3.4 4.3 6.0 6.7 5.1 5.0 5.0
Productivity -.-------------------- 1.0 2.7 4.2 3.4 3.4 3.3 2.4 1.6 3.2 -0.2
Real wages ------------------- 1.4 2.2 1.6 1.3 1.2 1.7 1.4 2.3 2.0 2.1
Potential GNP .... ----------------- 3.5 3.5 3.5 3.4 3.4 3.5 4.2 4.9 4.6 4.2

1970 1971 1972 1973 1974 1975 1976 1977 1978 1979

Policy:
Average tax lifetime, equipment

(years) ---------------------- 13.1 11.1 11.1 11.1 11.1 11.1 11.1 11.1 11.1 11.1
Average tax lifetime, buildings

(years) -.-------------------- 22.8 22.8 22.8 22.8 22.8 22.8 22.8 22.8 22.8 22.8
Investment tax credit rate (percent).. 0 3.1 5.3 5.6 5.6 8.1 8.1 8.1 8.1 8.4
Corporate profit tax accruals as a

percent of cash flows.----------- 24.1 23.5 22.3 22.7 22.0 20.4 21.6 21.6 22.1 21.3

Eneruy:C price -...------------------- 1.7 5.0 5.4 23.7 204.9 11.6 -3.0 7.8 0.4 47.6
Composite energy price ------------ 5.3 8.5 3.0 13.2 55.0 17.7 8.3 13.8 6.7 26.5

Unemployment and inflation:
Unemployment rate (percent)----- 5.0 6.0 5.6 4.9 5.6 8.5 7.7 7.0 6.0 5.8
Consumer Price Index.. .------------ 5.9 4.2 3.3 6.2 11.0 9.1 5.7 6.5 7.7 11.3
Core inflation rate --------------- 4.1 4.3 4.2 4.4 6.0 7.8 7.7 7.7 8.0 8.2
Shock inflation rate -------------- 0.4 0.7 0.8 2.9 3.8 1.2 0.6 0.8 1.0 2.2
Demand inflation rate ------------- 1.4 -0.7 -1.7 -1. 1 1.2 0.2 -2.6 -2.0 -1.3 0.8

Investment, capital stock, and output:
Investment share -------------- 10.2 9.8 10.0 10.4 10.7 9.8 9.7 10.0 10.4 10.8
Capital stock..------------------ 3.7 2.8 3.2 4.0 3.5 1.6 1.6 2.3 3.3 3.9
Productivity ..------------------- 0.1 3.1 3.5 1.8 -3.1 2.0 3.5 1.6 0.5 -1.1
Real wages .-------------------- 2.0 2.6 2.9 0.6 -2.6 0.3 2.1 1.7 1.3 -0.8
Potential GNP ------------------ 4.1 3.4 3.0 3.0 3.3 3.3 2.6 2.6 2.9 3.3
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TECHNICAL APPENDIX

THEORY OF CORE INFLATION

While the full core inflation analysis was set forth in the earlier Joint
Economic Committee print, Tao Policy and Core Inflation, April 10, 1980, it may
useful here to summarize the underlying theoretical structure. Let the total
inflation rate of a period be equal to the sum of the three separate inflation
sources: core, demand, and shock.

(1) P=P+Pd+p.

where p is the inflation rate, p., is the rate, pd is the demand rate, and p, is the
shock rate.

The core rate of inflation can be viewed as the rate that would occur on the
economy's long-term growth path, provided the path were free of shocks, and
the state of demand were neutral in the sense that markets were in long-run
equilibrium. The core rate reflects those price increases made necessary by in-
creases in the trend costs of the inputs to production. Th ecost increases in turn
are largely a function of underlying price expectations. These expectations are
the result of previous experience, which, in turn, is created by the history of
demand and shock inflation. In a competitive, Cobb-Douglas economy with Hicks-
neutral technological change, the long-term equilibrium price, p. can be written
as,'

(2) pa=Aq.lwae-bt

where q is the rental price of the capital required per unit of output, w is the
wage rate of the unit labor requirement, h is the aggregate factor productivity
rate of technological progress, and a and a. are the Cobb-Douglas factor share
weights which, under the assumption of constant returns to scale, must sum to
unity.

The core inflation rate is the change in the long-term equilibrium price along
the balanced growth path. It can be written

(3) p.,=aq+a2w-h

The rental price of capital depends on the relative price of capital goods, de-
preciation and tax parameters, and the financial cost of capital. Let

3 For a fuller theoretical treatment of equilibrium price in this particular macro context,
see William D. Nordhaus, "Recent Development in Price Dynamics." in Otto Eckstein, ed.,
The Econometrics of Price Determination. Federal Reserve Board, 1972, pp. 28-30, and
James Tobin, "The Wage-Price Mechanism: Overview of the Conference," ibid, pp. 5-7.
Nordhaus shows the equilibrium price results under various production functions besides
the standard Cobb-Douglas case.
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(4) q=a(r, Jq)

where r is the composite cost of financial capital and J. is the composite tax
variable on capital and its income. Financial cost is determined by the long-

The Core Inflation Rate and
the Consumer Price Index
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term inflation expectations embodied in nominal interest rates and equity yields,
so that

(5) q=a(p*,,Jo)

Similarly, wages on the equilibrium path are determined by the price expecta-
tions underlying wage claims and possible tax effects J., or
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(6) w= p(p I, J,)

Therefore, the core rate of inflation depends on long-term price expectations
in labor and capital markets, tax provisions, and factor productivity, i.e.,

(7) pe=aia(pq, J.) +a,(pe., J.)-h

Price expectations are formed on the basis of inflation experience, as measured
by distributed lags on actual prices, and need not be the same for bond buyers
as for workers. Thus,

(8) p,= a( Ex( , J +a, ((5up,)J.)-h
(t=1 t=0

Since the actual inflation of a period, t, is composed of the three components,

(9) Pt=Pct+Pdt+P.t,

and the core inflation rate is affected by the actual record of inflation as processed
into current expectations, the core inflation rate can be written in terms of
previous demand and shock inflation, productivity and taxes,

(10) pe0=56(pdt, pdt-1- * *, P.1, pat-1. . ., ht, ht-. .. ., Jet, Jqt-. .. ., Je, J.i-. . .)

The demand inflation rate will depend on utilization rates of resources derived
from, the level of aggregate demand and factor supplies. Presumably both the
unemployment rate and the operating rate of physical capital are pertinent, and
the effects are nonlinear. Thus,

(11) Pd= y(u 1 , nap).

The shock inflation rate is, by definition, exogenous to the analysis. While,
in fact, such shocks as OPEC and food prices are in part endogenous with
aggregate demand playing the conventional price-lifting role, they are considered
here to be determined primarily by noncontrollable conditions: OPEC political-
economic decisions in one case, weather and crop conditions in the other. Govern-
ment shocks, such as payroll taxes, are exogenous because they are considered
to be policy levers.

Core inflation can be expressed, then, in terms of the previous history of
aggregate demand, shocks, and productivity, where the latter two factors are
mainly expressions of supply-side phenomena and exogenous cost shifts. Thus,

(12) peI=f(unt, un-.1. ., u,,p, Ucapt-. . ., pet) pot-i h, ht- 1 .
jet, Jqt-i- - J., J.- ...)

Shocks and the NoninflationarU Unemployment Rate

The conceptual structure of equations (1-12) can be used to analyze various
macro relationships, but the extensive lag structure hides significant analytical
conclusions. A two-period simplification allows these conclusions to emerge.

Suppose the two periods are the present, to, and the past, t 1. Also, suppose
price expectations are formed in the same way by the suppliers of labor and
capital, and the tax effects are excluded. Also, suppose utilization in labor and
physical capital markets is the same and measured by u. As before.

(13) Po.=P.o+Pdo+Po-

The core inflation rate is formed from the expectations process.

(14) po= apeo= ap-i.

The coefficient a subsumes the expectation of factor suppliers for a positive real
return which may or may not be offset by actual factor productih ity gains. The
coefficient # is a measure of the completeness of the learning process in the
formation of price expectations. Then,
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(15) Po=Cad-1+Pdo+Po,.

and
(16) palP-1=a#+pdo/-1Pn.P-1*

Suppose p,.=O and p,.=O, i.e., demand at its equilibrium level and there are
no shocks. Then,

(17) p.lp- xap.

Under a unit elasticity of expectations which would be rational along the
equilibrium path,

(18) a =l, so Po= -1,

or the inflation rate remains unchanged and price expectations are fulfilled.
Suppose

(19) pd=y(u*-u)

where u* is the natural rate of unemployment based on friction and search
phenomena in the labor market. Then,

(20) p0/p-1= apfy(u*-u)/p-ifpeolp-,.

In order to leave the inflation rate unchanged, i.e., p*/p-,=1, with a0=1.

(21) y(u*-u)=p..,
or

(2 1a) u=lZ(u*, p.,)=u**.

Let u** be the solution of 21a) for given u* and V,., and let us call it the non-
inflationary unemployment rate.

The Noninflationary and the Natural Unemployment Ratea

The distinction between u*, the natural unemployment rate, and u**, the non-
inflationary unemployment rate is fundamental: u* is the rate at which the level
of demand does not add to inflation. It is derived from the organization of the
labor market, the demographic situation, search, phenomena, the nature of tax
and transfer incentives and other labor supply considerations. If unemployment
is at the natural rate but there are shocks, the actual inflation rate will exceed
the core rate and gradually worsen it. If inflation is not to become worse in the
presence of shocks, unemployment must exceed the natural rate to serve as an
offset, i.e., u**>u*.

The current structure of the economy, following nearly a decade of underinvest-
ment, creates one other distinction: the natural rate of unemployment is not
associated with equilibrium in total factor use. Thus, when the labor market Is
in equilibrium at u*e, the capital market is in diequilibrium, or uk#=u*k, and
there is demand inflation originating in an excessively high rate of utilization of
phyical capacity.

Tracing the Source8 of the Inflation Proces8

The various inflation components must be pursued further to their root causes.
The productivity trend in the core inflation rate is partly determined by the
rate of capital formation, human resource investment, and technological progress.
The resource utilization rates depend on private spending propensities and fiscal
and monetary policies which determine aggregate demand. A theory of invest-
ient is needed for capital supply, a theory of labor-force participation for labor

supply.
To trace fully the three components of inflation to their causes requires a full

description of the economy such as is represented in a complete macroeconomic
model. The core inflation model is drawn almost entirely out of the 800-equation
DRI Quarterly Econometric Model of the U.S. Economy. Thus, there is no need
to develop a special purpose theoretical or empirical model to conduct a full core
inflation analysis.'

4 The core inflation analysis can also be treated as a stand-alone analytical device in
which its inputs-the level of aggregate demand, the shock rate, the rental price of capital,
the rates of wage and productivity increase--are treated as exogenous.
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Apart from the particular decomposition of the problem into its three com-
ponents to provide analytical focus, the core model makes strong empirical state-
ments only in one crucial regard: the formation of price expectations for de-
termining long-run capital and labor costs is a gradual learning process rather
than a quick response to policies or other particular events. The theory is con-
sistent with a weak form of the rational expectations viewpoint that price ex-
pectations are free of bias in the long run, but it is inconsistent with the stronger
viewpoint that these price expectations are formed quickly from particular an-
nouncements, exogenous events, or movements in such variables as the money
supply or actual prices observed over a short time.



RESULTS OF SURVEYS

During the winter of 1979-80, the Joint Economic Committee un-
dertook a survey to try to determine the impact that various tax
proposals might have on capital spending. The questions were in-
cluded in the capital spending survey made by McGraw-Hill and the
survey of business executives made by the Gallup Economic Service.
In each case businessmen were asked how various commonly discussed
tax policy changes would affect their investment behavior over the
short, intermediate, and long terms.

The results of these two surveys are interesting and are reported
here. Although such surveys are necessarily subjective and do not
produce definitive answers, when combined with other economic in-
formation, they can provide some useful insights. It is interesting, for
example, that the survey results show the same conclusion as some
recent econometric evidence which indicates that easing depreciation
schedules may be preferable to the investment tax credit for encour-
aging long-run investment.'

In the McGraw-Hill survey, businessmen were asked to choose the
tax cut which would have the greatest impact on their capital spend-
ing plans 3 to 5 years out and longer than 5 years. They were given
five choices: A reduction in the overall tax rate; an increase in the
current investment tax credit; faster depreciation; a reduction in the
capital gains tax; or an expansion of the investment tax credit to
include new and rehabilitated structures.

Looking at the intermediate term (3 to 5 years), very few business-
men chose a reduction in capital gains or an expansion of the invest-
ment tax credit to include new and rehabilitated structures as the tax
reduction which would have the greatest impact on their spending
plans. Only 2 percent of all business and 2 percent of all manufactur-
ing chose a reduction in capital gains taxes; 7 percent of all business
and 6 percent of all manufacturing chose an expansion of the credit.
Among the remaining choices faster depreciation was thought to have
the greatest impact; 42 percent of all the business category chose
faster depreciation as compared to 22 percent choosing an increase in
the investment credit; and 27 percent choosing a reduction in the
overall corporate rate. Within the manufacturing sector, the durable
goods producers showed a stronger preference for accelerated depreci-
ation--49 percent-while 17 percent chose the investment credit and
27 percent chose the corporate rate reduction. The nondurable and
nonmanufacturing industries showed about a 36 percent preference
for accelerated depreciation.

See, for example. TU.S. Cnar~s. Joint Economle Committee. Tax Policy and Core Infla-
tion by Otto Eckstein (Washington, D.C.: Government Printing Office, 1980).
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When the same question was asked with reference to the long run
(greater than 5 years), there remained a substantial lack of interest
in a reduction in capital gains or an expansion of the investment tax
credit. The proposal which businessmen claimed would have the
greatest impact was a reduction in the overall corporate rate (42 per-
cent for all business; 45 percent for all manufacturing). Between the
remaining choices, faster depreciation was strongly preferred over
an increase in the investment credit (35 percent to 12 percent for all
business, 34 percent to 11 percent for all manufacturing).

If the results of the two tax cuts aimed directly at encouraging
investment-accelerated depreciation and the investment credit-are
combined, the survey shows that these measures would have a stronger
impact on business capital spending than a simple reduction in the
corporate rate. This impact, however, diminishes as one looks further
into the future.

The Gallup survey of business executives involves a sample roughly
21/2 times as large as the McGraw-Hill survey and includes many small
and medium sized businesses. The question was phrased somewhat
differently-the size of the tax cut was specified to be about $15 billion.
The same five tax cuts were used, but about 20 percent of the sample
chose the new categories, "Don't know" or "none of the above will
have an impact on investment plans." The results of the Gallup survey
were qualitatively similar to those of the McGraw-Hill survey. The
two preferred tax reductions were a reduction in the overall corporate
tax rate and faster depreciation with faster depreciation showing a
greater impact in the intermediate period and the corporate rate cut
being more important for long-term investment. The investment tax
credit was a poor third choice in its impact on the 3 to 5 year period
and was indistinguishable from the other choices in influencing long-
term investment behavior.

The results of the two surveys are shown in table 1.

TABLE I

Expansion of
investment taxReduction in Increase in credit to include

overall car- current in- Reduction new and reha- Don't knowporate tax- vestment Faster de- in capital bilitated struc- or none will
rate tax credit preciation gains tax tures impact plans

McGraw-Hill:
Intermediate term:

Total durables ----.--.. 27 17 49 3 5 NATotal nondurables -..--- 26 28 36 1 9 NAAll manufacturing.--.--- 27 21 44 2 6 NAAll nonmanufacturing... 29 25 36 1 9 NAAll business--------- -- 27 22 42 2 7 NALong run:
Total durables ..------- 43 10 35 4 8 NATotal nondurables.----.. 48 13 33 3 4 NAAll manufacturing ------ 45 11 34 4 6 NAAll nonmanufacturing... 35 13 39 4 9 NA
All business.------------ 42 12 35 4 7 NAGallup:

Intermediate term----------- 29 19 32 11 12 21Long run ------------------- 30 11 27 13 11 24


