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Why Growth Is Getting Harder

by Brink Lindsey

Executive Summary

For over a century, the trend line for the
long-term growth of the U.S. economy has
held remarkably steady. Notwithstanding huge
changes over time in economic, social, and po-
litical conditions, growth in real gross domes-
tic product (GDP) per capita has fluctuated
fairly closely around an average annual rate of
approximately 2 percent. Looking ahead, how-
ever, there are strong reasons for doubting that
this historic norm can be maintained.

Consider the four constituent elements of eco-
nomic growth tracked by conventional growth
accounting: (1) growth in labor participation, or
annual hours worked per capita; (2) growth in
labor quality, or the skill level of the workforce;
(3) growth in capital deepening, or the amount
of physical capital invested per worker; and (4)
growth in so-called total factor productivity, or
output per unit of quality-adjusted labor and

capital. Over the course of the 20th century, these
various components fluctuated in their contribu-
tions to overall growth. The fluctuations, howev-
er, tended to offset each other, so that weakness in
one element was compensated for by strength in
another. In the 21st century, this pattern of offset-
ting fluctuations has come to a halt as all growth
components have fallen off simultaneously.

The simultaneous weakening of all the com-
ponents of economic growth does not mean that
slow growth is inevitable from here on out. The
trends for one or more of them could reverse
direction tomorrow. Nevertheless, it is difficult
to resist the conclusion that the conditions for
growth are less favorable than they used to be.
In other words, growth is getting harder. Con-
sequently, policies that are more friendly to
long-term growth will be needed if more robust
growth is to be revived.

Brink Lindsey is a senior fellow at the Cato Institute and the author, most recently, of Human Capitalism:
How Economic Growth Has Made Us Smarter—and More Unequal.

INSTITUTE




The sluggish
performance

of the economy
since the Great
Recession is
likely to persist in
the coming years.

Introduction

The great macroeconomic disturban-
ces of the 20th century gave rise to gloomy
predictions that the bad times were here to
stay. During the Great Depression, Keynes-
ian “secular stagnationists” claimed that
slowing population growth and the matura-
tion of the industrial economy meant that
the private sector was no longer capable of
generating robust growth. Future prosper-
ity, in their view, would require increasingly
massive government spending. And dur-
ing the stagflation of the 1970s, there was
widespread hand wringing about “limits to
growth.” Heightened awareness of environ-
mental degradation, combined with a sharp
spike in oil prices, led many people to believe
that tightening resource constraints would
make the growth rates of the past unsus-
tainable.

Now, in the first great macroeconomic
disturbance of the 21st century, talk of a
prolonged slump is once again in the air.
In his provocative 2011 book The Great Stag-
nation, economist Tyler Cowen argues that
the “low-hanging fruit” of easy growth has
already been consumed and that the slow-
down in productivity growth and median
income gains over the past few decades is
the “new normal”! Meanwhile, a much-
discussed 2012 paper by economist Robert
Gordon speculates that the 250-year era of
modern economic growth may now be com-
ing to an end.? In reaching their pessimistic
conclusions, both Cowen and Gordon lean
heavily on the controversial contention that
we are quite simply running out of big new
ideas for improving consumer welfare.

Looking back at the 1930s and 1970s, we
can now see that the doomsayers back then
were confusing temporary cyclical reverses
with long-term structural barriers to growth.
Fortified by that experience, it is tempting
to dismiss contemporary growth pessimism
as yet another case of the boy who cried wolf.

It is worth remembering, however, that
the wolf does show up at the end of the story.
So is it possible that, notwithstanding false

alarms in the past, the doom-and-gloomers
have a point this time?

Yes, I believe they do. The evidence is
strong that conditions for long-term eco-
nomic growth in the United States are decid-
edly less favorable today than they were in de-
cades past. In other words, growth is getting
harder. Consequently, holding public policies
constant (a very important conditional!), we
should expect growth rates in the foreseeable
future—say, the next couple of decades—to
be lower than those that prevailed through-
out the 20th century.

It is important to note the time horizons
of this assessment. I am not focused here on
possible short-term factors that may be con-
tributing to the current weak recovery from
the Great Recession—for example, a contin-
ued shortfall in aggregate demand or dele-
veraging in the wake of a serious financial
crisis. At issue here is not the gap between
current and “potential” or full-employment
output, but rather the gap between the fu-
ture growth rate in potential output and the
long-term historical trend line.

Most of the discussion sparked by Cowen
and Gordon has focused on their claims that
big new technological breakthroughs have
been petering out. However, the case for pes-
simism about U.S. growth prospects present-
ed here does not rest on such claims. Rather,
a close empirical examination of long-term
and recent trends in the conventionally mea-
sured components of economic growth re-
veals that all of those components have been
weakening. A quick turnaround in enough
of those sources to keep the U.S. economy on
its prior long-term growth path appears dis-
tinctly improbable. As a result, the sluggish
performance of the economy since the Great
Recession is likely to persist in the coming
years.

To understand the basis for this conclu-
sion, let’s break down measured economic
growth—typically expressed as the annual
rate of increase in real, or inflation-adjusted,
gross domestic product (GDP) per capita—
into the constituent elements tracked by
conventional growth accounting: (1) growth



in labor participation, or annual hours
worked per capita; (2) growth in labor qual-
ity, or the skill level of the workforce; (3)
growth in capital deepening, or the amount
of physical capital invested per worker; and
(4) growth in so-called total factor produc-
tivity, or output per unit of quality-adjusted
labor and capital.?

Over the course of the 20th century, these
various components fluctuated in their con-
tributions to overall growth. The fluctua-
tions, however, tended to offset each other,
so that the long-term trend line of real per-
capita growth held remarkably steady at
around 2 percent per year. In the 21st cen-
tury, this pattern of offsetting fluctuations
has come to a halt as all growth components
have fallen off simultaneously.

Hours worked per capita had been buoyed
by a rising labor force participation rate
caused by the century-long influx of women
into the paid work force. But labor force par-
ticipation began falling from its 2000 peak
even before the Great Recession and has
plunged since then. Even if we get back to the
old peak, further progress will be difficult—
and further progress on the scale of past
gains is mathematically impossible. Labor
quality or skill levels benefited from big in-
creases in formal schooling during the 20th
century, but more recently gains in educa-
tional attainment have slowed and, in some
cases, even gone in reverse. The high-school
graduation rate is actually lower today than
it was in the early 1970s, while growth in the
college completion rate since 1980 has been
much slower than over the prior decades.
Meanwhile, the rate of net investment in
physical capital has been steadily slipping for
decades, dragged down by a falling savings
rate. And total factor productivity growth,
after collapsing in the 1970s, revived for a
decade beginning in the mid-1990s but has
slumped again since then.

The simultaneous weakening of all the
components of economic growth does not
mean that slow growth is inevitable from
here on out. The trends for one or more of
them could reverse direction tomorrow.

Nevertheless, it is difficult to resist the con-
clusion that the conditions for growth are
less favorable than they used to be. The rise
in labor participation during the 20th cen-
tury was a one-time achievement that can-
not be replicated on the same scale. Likewise
with the rise in formal schooling: there is
a limit to how many years spent out of the
workforce in school can ultimately pay off
in terms of higher lifetime output. Accord-
ingly, it is hard to see how future gains in
human capital accumulation can exceed or
even match what has already occurred.

Note that the conclusion presented here
that growth is getting harder does not de-
pend at all on the claim by Cowen and Gor-
don that we are running out of big new
ideas for improving consumer welfare. Pes-
simism about future growth prospects for
the U.S. economy does not require a belief
that innovation is in some long-term secu-
lar decline. Rather, it requires only the belief
that innovation will not surge so much as to
counteract the negative effects of the other
factors mentioned above. And that belief is
buttressed by solid evidence that innovation
is getting harder as well.

What are the policy implications of this
analysis? It follows that, if conditions for
growth really have deteriorated, then the
public policies that delivered a certain rate
of growth in the past will no longer suf-
fice to maintain that growth rate in the fu-
ture. In other words, policies that are more
friendly to long-term growth will be needed
if more robust growth is to be revived. In the
quest to improve the U.S. economy’s growth
prospects, the lowest-hanging fruit now ap-
pears to be policy change.

Labor Force Participation
and Hours Worked
per Capita

All other things being equal, any growth
in the labor force translates into growth
in GDP: more workers equal more output.

Pessimism about
future growth
prospects for the
U.S. economy
does not require
a belief that
innovation is in
some long-term
secular decline.



The steady
movement of
women out of
the home and
into the paid
workforce
powered a
significant
increase in the
labor force
participation
rate.

Figure 1
Labor Force Participation Rate by Gender
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Source: Historical Statistics of the United States, 2013 Economic Report of the President.

But to result in higher GDP per capita, the
labor force has to grow faster than the over-
all population. In other words, the labor
force participation rate (LFPR) needs to rise.
Thus, one way of achieving a higher GDP
per capita is for a higher percentage of the
population to be engaged in making GDP.

Over the course of the 20th century, the
U.S. economy benefited from precisely this
dynamic. Specifically, the steady movement
of women out of the home and into the paid
workforce powered a significant increase in
the labor force participation rate—that is,
the percentage of working-age Americans
that are engaged in paid employment or ac-
tively looking for work. As shown in Figure 1
and Table 1, the female LFPR rose from only
18.8 percent in 1900 to 59.9 percent in 2000.
As a result, the overall LFPR jumped from
50.2 percent to 67.1 percent.*

But the year 1999, as it turns out, current-
ly stands as the high-water mark of women
in the work force. Female LFPR dipped cy-

clically during the 2001 recession, but then
never regained (much less exceeded) its pre-
recession levels.

Male LFPR, meanwhile, has been falling
gradually for decades due to delayed entry
into the work force because of more years
spent in school, increasing life expectancy,
and earlier retirement, with the latter two
yielding more years spent in retirement. As
a result, overall LFPR stood at 66.0 percent
in 2007 on the eve of the Great Recession—
down from the 67.1 percent peak that held
from 1997-2000 and lower than it had been
since 1988. The Great Recession and the
ensuing sluggish recovery pushed overall
LFPR all the way down to 63.7 percent by
2012—lower than at any time since 1979.°

Accordingly, robust growth in participa-
tion will be needed just to get back to the
peak level of 2000. Any efforts to boost la-
bor-force participation, however, will have
to contend with the aging of the population
and the shrinking, relative to the entire adult



Table 1

Labor Force Participation Rate by Gender (Percent)

Total Male Female
1900 50.2 80.0 18.8
1910 53.3 81.3 23.4
1920 50.3 78.2 21.0
1930 49.5 76.2 22.0
1940 52.9 79.0 25.4
1950 54.1 80.2 30.9
1960 56.1 78.8 34.9
1970 59.0 77.8 41.9
1980 63.8 77.4 51.5
1990 66.5 76.4 57.5
2000 67.1 74.8 59.9
2010 64.7 71.2 58.6
2012 63.7 70.2 57.7

Source: Historical Statistics of the United States, 2013 Economic Report of the President.

population, of the cohort of prime working-
age adults. Labor-force participation is typi-
cally highest between the ages of 25 and 54,
as younger adults are more likely to be in
school and older adults are more likely to
be retired. As of 2000, the prime-working-
years age bracket constituted 43.6 percent
of the total population, while the 55-and-
over age bracket accounted for 21.1 percent.
In that year, the oldest baby boomers were
54, so the entire baby-boom generation was
in its prime working years. As we move for-
ward in time, however, baby boomers start
moving into the older age bracket and the
relative size of the prime-working-years age
bracket starts to shrink. Thus, by 2010, the
25-54 bracket had shrunk to 41.2 percent
and the 55-and-over bracket had grown to
24.9 percent.® According to projections by
the Bureau of the Census, in 2020 the 25-54
bracket will have declined further to 38.4
percent while the 55-and-over bracket will
have risen to 28.7 percent.”

The most comprehensive measure of how
hard Americans collectively are working for
pay (and thus to produce GDP) is not the
LFPR, but rather annual hours worked per
capita. This broader measure reflects not only
the LFPR but also the average hours worked
per year by each member of the labor force. Fig-
ure 2 and Table 2 show the historical trends.®
Putting aside the big plunge during the Great
Depression and the big spike during the mo-
bilization of World War II, the overall picture
is one of a gradual decline between 1900 and
1964, a gradual rise between 1964 and 2000,
and a resumption of decline so far in the 21st
century.

This is a rather different picture than the
steady rise in LFPR over the course of the
20th century. So what explains the differ-
ence? In particular, why were average annual
hours worked per capita falling during the
first six-plus decades even as the LFPR was
steadily climbing? For one thing, average
weekly working hours per employed person

Any efforts to
boost labor-force
participation will
have to contend
with the aging of
the population.



Figure 2
Average Annual Hours Worked Per Capita
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Source: Valerie Ramey, Current Population Survey.
Table 2
Average Annual Hours Worked Per Capita
Years Average Annual Hours Worked per Capita
1900-1909 1032.8
1910-1919 1049.4
1920-1929 973.0
1930-1939 805.8
1940-1949 977.1
1950-1964 808.2
1965-1979 783.5
1980-1989 869.4
1990-2000 927.9
2001-2011 922.7

Source: Valerie Ramey, Current Population Survey.

declined significantly during the 20th cen- that doesn’t show up in the GDP statistics.
tury as better-paid workers opted to “pur- But much of the apparent rise in leisure
chase” more leisure—an increase in welfare actually represents a big shift of younger



Americans out of the work force and into
secondary and postsecondary schooling.
Looking just at the population aged 14 and
older, the increase in average hours spent
in school amounted to 37.5 percent of the
decrease in average hours worked.” This in-
crease in schooling is best understood, not as
consumption like leisure, but as investment
in human capital. It therefore contributed
to higher growth in the form of increases in
both labor quality and productivity.!”

In any event, the last third of the 20th
century witnessed a clear and substantial
rise in annual hours worked per capita—a
27 percent increase between 1964 and 2000.
During this period, the rise in labor inten-
sity provided a substantial boost to overall
economic growth. Between 2000 and 2010,
by contrast, average annual hours worked
per capita fell by 10 percent. And when la-
bor intensity is falling, that means the other
components of growth must compensate or
overall economic performance will suffer.

How important is all of this? Compare
the growth records of two periods: 1973-
1990 and 1990-2007. Both are periods of 17
years; both began and ended in the last year
of an economic expansion. The earlier period
included oil shocks, stagflation, a deep reces-
sion in the early 1980s, and disappointing
growth in labor productivity at an average
annual rate of only 1.33 percent. By contrast,
the latter period experienced only two mild
recessions while labor productivity growth,
fueled by advances in information technol-
ogy, surged to an average annual rate of 2.33
percent.!!’ Nevertheless, annual growth in
real GDP per capita averaged 1.93 percent
during 1973-1990—slightly better than the
1.85 percent average annual growth that pre-
vailed during 1990-2007.! How was that
possible?

The answer lies in the recent turnaround
in labor participation and intensity. Between
1973 and 1990, the LFPR climbed from 60.8
percent to 66.5 percent; between 1990 and
2007, it dipped slightly to 66.0 percent.
Meanwhile, average annual hours per capita
rose 18.2 percent during the earlier period,

compared to only a 2.8 percent increase dur-
ing the more recent period.

A 2011 report by the McKinsey Global In-
stitute provides an estimate of the impact of
changing labor force growth on overall GDP
growth. According to the report, the expan-
sion of the work force contributed an aver-
age of 1.9 percentage points to total annual
GDP growth (not GDP per capita) during the
1960s, 2.0 percent during the 1970s, 1.7 per-
cent during the 1980s, and 1.6 percent during
the 1990s. From 2000 to 2010, however, labor
force growth accounted for an average of only
0.4 percentage points of annual GDP growth,
and it is predicted that it will add only 0.5
percentage points to annual GDP growth, on
average, between 2010 and 2020.

Because of the less favorable demograph-
ic trends, the researchers at McKinsey Glob-
al Institute estimate that growth in output
per worker (which includes improvements
in labor quality, capital deepening, and total
factor productivity) will have to improve by
34 percent to maintain GDP growth at the
rates to which we are accustomed.'® As we
shall see in the following sections, that is a
tall order.

Human Capital Slowdown

The concept of labor participation treats
workers as fungible: each full-time employ-
ee counts the same, and each hour worked
counts the same. In reality, of course, some
workers are much more valuable than others
depending upon education, experience, and
overall skill level. Thus, when evaluating the
effect of more or fewer workers on total out-
put, we need to look not only at the quantity
of labor supplied but also the quality of la-
bor as well.

Measuring the quality of labor is tricky,
as anyone who has sat on either side of the
desk during an annual performance review
can surely attest. The primary way that
economists set about this task is to look at
market signals—specifically, the differences
in wages paid to workers with different edu-

Labor force
growth will

add only
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points to annual
GDP growth, on
average, between
2010 and 2020.



The big story
concerning

U.S. labor quality
during the

20th century

was a dramatic
rise in the years
spent in school
by American
workers.

cation and experience levels. Since better ed-
ucated and more experienced workers earn
higher wages, it is assumed that those work-
ers are more productive and thus that their
labor hours total a correspondingly higher
number of “effective” or quality-adjusted
“labor units” than an equivalent number of
hours worked by less educated, less experi-
enced workers.

The big story concerning U.S. labor qual-
ity during the 20th century was a dramatic
rise in the years spent in school by Ameri-
can workers. In 1900, the ratio of new high
school graduates to 17-year-olds was only 6
percent; by 1970 that figure had climbed to
76 percent.' The ratio of new college gradu-
ates to 23-year-olds was only 2 percent in
1900; by 1940 the fraction of 25 to 34-year-
olds with college degrees stood at 6 percent,
and by 1980 the figure had risen to 24 per-
cent.!® Overall, as shown in Figure 3, the av-
erage years of school completed for Ameri-
cans 25 years old and over rose by 63 percent
between 1900 and 2000—from 8.0 years to
13.0 years.!

Figure 3

Economists estimate that the impact of
this education boom on economic growth
was significant. According to Harvard econ-
omists Claudia Goldin and Lawrence Katz,
the direct effect of increased educational
attainment on labor quality accounted for
about 15 percent of the total rise in real GDP
per capita over the period 1915-2005.!7 Oth-
er economists using similar methods have
reached similar results.!®

This source of growth, however, has been
waning in recent decades. The high school
graduation rate is actually lower now than
it was in 1970; meanwhile, although college
attainment for young women has continued
to rise, college attainment for young men is
roughly the same today as it was in 1980.%
According to Goldin and Katz, the mean years
of schooling completed by American workers
rose from 9.01 in 1940 to 12.46 in 1980—for
an average growth rate of 0.81 percent per
year. Between 1980 and 2005, by contrast,
mean years of schooling completed increased
further to 13.54—for an average growth rate
of only 0.33 percent per year.?? Accordingly,
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labor quality growth due to rising schooling
levels fell off from an average annual rate of
0.59 percent per year during 1940-1980 to
0.37 percent during 1980-2005.2! In other
words, education’s direct contribution to
economic growth fell by 37 percent.

Looking ahead, labor quality growth is
projected to decline further. According to
Dale Jorgenson of Harvard, labor quality
growth due to both increased schooling and
rising levels of worker experience (due to the
aging of the population) averaged 0.47 per-
cent a year during 1990-2010. But between
2010 and 2020, Jorgenson projects, stabiliza-
tion of educational attainment and the on-
going retirement of the baby boomers will
bring labor quality growth to almost a com-
plete halt—with an average increase of only
0.06 percent a year.>?

The analysis discussed here is subject to
an important caveat. Namely, when econo-
mists estimate education’s contribution to
labor quality—and thus economic growth—
on the basis of wage differentials, they are as-
suming that more schooling actually causes
higher productivity as opposed to merely sig-
naling it. Sure, workers with college degrees
earn higher pay than less educated workers,
but why? Is it because the skills they learned
in college make them more valuable in the
workplace? Or do employers pay more for
workers with college degrees because those
degrees are a signal that the workers who
earn them have preexisting abilities (intel-
ligence, conscientiousness) that firms val-
ue??

To the extent that the signaling theory
of education wage premiums is true, rising
educational attainment does not reflect in-
creasing levels of human capital, but merely
indicates an ongoing signaling “arms race”
in which talented workers need to spend
more and more time in school in order to
demonstrate their higher quality to poten-
tial employers. In that case, economists are
wrong to assume that workers with more
schooling in one period have higher skills
than workers from an earlier period with
less schooling. And consequently, slowing

growth in educational attainment does not
mean that an important source of growth—
rising labor quality—is drying up. Indeed,
it may be possible to improve growth pros-
pects by reducing the average number of
years workers spend in school—years they
could spend being productive in the work-
place and honing actual skills through on-
the-job experience.

So is the signaling theory true? There
is good evidence that signaling explains at
least some of the higher wages earned by
workers with more schooling. In particular,
there is the existence of the so-called “sheep-
skin effect”: returns to completing the 12th
or 16th year of school are much higher when
doing so is accompanied by earning a high
school or college diploma.>* This fact sug-
gests that degree completion is a signal of
underlying abilities that are rewarded over
and above the compensation for completing
X years of coursework.

On the other hand, it is clear enough that
signaling is not the whole story. Even if we
might be puzzled at how exactly aliberal arts
college education boosts worker productiv-
ity, in many other cases—from instruction
in basic literacy and numeracy in primary
school to graduate education in math, the
sciences, engineering, and medicine—the
connection between schooling and the ac-
quisition of economically valuable knowl-
edge and skills is obvious.

More broadly, it is well established that
general intelligence, as measured by IQ
tests, is a good predictor of both job perfor-
mance and earnings. And there is powerful
evidence that schooling improves IQ. Par-
ticularly interesting are a number of “natu-
ral experiments” in which some students,
for reasons outside their control, spent less
time in school than their peers. These less-
schooled students scored lower on IQ tests—
and the deficits rose as the schooling gaps
increased.?® Such natural experiments con-
trol for the possibility that the association
between years of schooling and IQ is due
merely to the fact that more intelligent stu-
dents choose to stay in school longer.

The high school
graduation

rate is actually
lower now than
it was in 1970;
meanwhile,
college
attainment for
young men is
roughly the same

today as it was
in 1980.



Conditions for
growth in the
21st century will
be less favorable
because of the
slowdown in

the growth of
educational
attainment.

But if signaling explains even part of the
education wage premium, that means that
estimates of education’s impact on produc-
tivity based on wage premiums will overstate
that impact. Fair enough, but at the same
time estimates based on wage premiums
will understate education’s impact to the
extent that education generates productiv-
ity-enhancing externalities not captured in
the wages of those workers who receive the
schooling. And there are good reasons for be-
lieving those externalities do exist. For exam-
ple, the economist Enrico Moretti has found
that workers in cities with higher percent-
ages of college-educated workers earn higher
pay than workers in cities with less-educated
workforces—and, furthermore, that the big-
gest gains accrue to less-educated workers.?®

For present purposes, the key question
is whether increases in schooling cause in-
creases in economic growth—in other words,
whether the private return to education
in the form of higher wages is matched by
a social return to education in the form of
higher GDP per capita. After all, if the signal-
ing theory explains all the private return, the
social return would be minimal or zero.?” At
this point the economic evidence remains
mixed. Earlier cross-country studies failed
to find any growth effect from schooling,?®
but subsequent investigation has concluded
that those studies were plagued by measure-
ment errors due to poor quality data on edu-
cational attainment.?? A more recent cross-
country study that aims to reduce those
measurement errors does find a social return
to education in line with private returns.>
In addition, a study that assesses the effect
of differences in compulsory schooling laws
among U.S. states finds social returns of
greater secondary schooling slightly in ex-
cess of private returns.’

Accordingly, there are strong reasons
for believing that the dramatic increase in
schooling over the 20th century did contrib-
ute materially to economic growth. It fol-
lows, therefore, that conditions for growth
in the 21st century will be less favorable be-
cause of the slowdown in the growth of edu-

10

cational attainment.

Meanwhile, the conclusion that human
capital constraints on growth are tightening
still holds even if one assumes that the signal-
ing theory is completely true and the social
returns to education are zero. In that hypo-
thetical scenario, the relative supply of high-
ability workers would be fixed. However, the
relative demand for high-ability workers
has been steadily rising, as evidenced by the
growing share of total employment account-
ed for by managers and professionals. These
positions, which typically require high levels
of human capital, soared from 10 percent of
total jobs in 1900 to 30 percent in 2000.3% At
the outset of the 20th century, there would
have been a substantial reserve of such work-
ers that could accommodate the rising rela-
tive demand for human capital. That reserve
would now presumably be exhausted, or else
soon would be, in which case continued in-
creases in the demand for skill would push
the wage premium for skilled workers ever
higher, unmitigated by any supply response.
Over time, this rising premium would force
producers throughout the economy to sub-
stitute away from high ability to an ever-in-
creasing extent—with attendant costs that
would render growth rates lower than they
otherwise might have been.

Declining Saving and
Investment Rates

The concept of human capital represents
an extension of the older, more familiar idea
of physical capital—that is, the plant and
equipment that augment human labor in
the production of goods and services. The
central importance of capital to capitalism
is obvious enough: the immense gains in
output made possible by investment in pro-
ductive assets, and the leading role of the in-
vestors in determining what gets produced
and how, so distinguished the modern mar-
ket economy from what came before as to
give this economic system its most popular
and enduring name.



The connection between capital accu-
mulation and economic growth is twofold.
First, the technological progress that is the
ultimate driver of long-term growth typi-
cally is embodied in new capital: new ma-
chines that make new products or enable
new, more efficient production processes.
Second, “capital deepening,” or an increase
in the amount of plant and equipment per
worker, can improve output per worker-
hour even within the existing technological
frontier. There is nothing new or innovative
about a backhoe, but giving one to a ditch
digger who previously used only a shovel
will result in a dramatic increase in his hour-
ly output.

Thus, according to neoclassical growth
theory, higher levels of investment in physi-
cal capital will lead to higher levels of out-
put—subject, however, to diminishing
returns. Accordingly, an increase in the in-
vestment rate that boosts the ratio of capi-
tal to labor can lead to temporary increases
in the growth rate. Meanwhile, endogenous
growth models—which seek to explain the
process of innovation that overcomes di-
minishing returns and thus powers long-
term growth—link higher levels of invest-
ment to innovation and thus to increases in
the long-term growth rate.

Of course, a rise in investment does not
lead automatically to higher output. Bad in-
vestments, after all, merely waste resources
that otherwise could have been productively
invested, or at least consumed. Accordingly,
the value of a given level of investment is
contingent upon the laws and institutions
that shape investment incentives. High in-
vestment levels combined with dysfunc-
tional policies and institutions may trans-
late into more waste, not greater output and
higher growth rates. The failure to recognize
this possibility lay behind the once-wide-
spread view that centrally planned econo-
mies would outperform market economies
because, through forced savings, they could
achieve higher rates of investment. Alas, the
very institutions that made it possible for
central planners to boost investment rates
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also ensured that much of the investment
would be misdirected.

With that caveat in mind, for present
purposes there is a reasonable basis for as-
sociating a higher rate of investment with
stronger prospects for economic growth. At
the very least, one can say that there is no ba-
sis for believing that a declining rate of capi-
tal accumulation is a positive sign for future
growth prospects. And since the rate of U.S.
capital accumulation has been in long-term
decline for decades, here is yet another rea-
son for concluding that growth is getting
harder.

Figure 4 tells the story.>* Net national in-
vestment (i.e., investment net of depreciation
charges) as a percentage of net national prod-
uct has been slipping steadily for decades, in
line with the more widely reported fall in
the national savings rate. U.S. investment, of
course, is not entirely dependent on domes-
tic savings as the country has been running a
capital surplus (i.e., current account deficit)
for decades. But even with the large influx of
foreign investment, the steep fall in national
savings has sufficed to drag down the rate of
capital accumulation.

Innovation to the Rescue?

The long-term future of economic growth
hinges ultimately on innovation. Any given
input of labor or capital is subject to dimin-
ishing returns, so that at some point further
additions of that input will yield no addi-
tional increment of output. To keep growth
going, it is therefore necessary to devise
new products or production processes that
can coax additional output out of a given
set of inputs. Economists track the output-
enhancing effects of innovation with a mea-
sure known as total factor productivity (TFP)
growth.

In the current situation, it appears that
only a surge in TFP can keep U.S. economic
growth from faltering. After all, labor hours
per capita are falling, the improvements in
worker quality that boost effective labor in-

Net national
investment (i.e.,
investment net
of depreciation
charges) asa
percentage of net
national product
has been slipping
steadily for

decades.
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puts are slowing down, and the rate of capi-
tal accumulation has been falling steadily.
Can innovation come to the rescue? Pre-
dicting the future growth of TFP is a mug’s
game: shifts in the pace and direction of
technological change are notoriously dif-
ficult to see coming, and furthermore the
relationship between such shifts and move-
ments in TFP is anything but straightfor-
ward. All we can do is examine the long-
term and recent trends in TFP growth and
then make our best guess about what the
future holds. Such analysis cannot rule out
the possibility that a dramatic acceleration
in output-enhancing innovation is waiting
just around the corner, but there is no evi-
dence that it is currently under way.
Calculating productivity growth is
fraught with methodological difficulties.>*
In the first place, it is noteworthy that TFP
is not calculated directly. Known also as
the “residual” and sometimes dubbed “the
measure of our ignorance,” TFP is simply a

12

catch-all measure of output not otherwise
attributed to increases in labor or capital 3®
It is entirely possible, therefore, that some of
the output-enhancing effects of innovation
end up being attributed to input growth.
For example, new equipment purchases
counted as increases in capital can embody
big technological changes, and the value of
quality-adjusted labor can reflect increases
in productivity made possible by organiza-
tional changes.

Meanwhile, tracking changes in real
or inflation-adjusted output often comes
down to educated guesswork. For any given
increase in nominal or current-dollar value-
added, a determination must be made as to
what portion is due to a real increase in out-
put and what portion simply reflects price
increases. In the case of producers of ho-
mogeneous commodities with unchanging
quality, this exercise is simple enough: just
count up the widgets made each year. But
when a new, more expensive smart phone



comes out, how much of the price increase
is for the extra features and how much is
simply inflation? And in a year-on-year com-
parison of net revenues for the management
consulting industry, how does one even con-
ceptualize what might constitute changes in
quality or output volume?

Fortunately, measurement problems at
the industry level are somewhat ameliorated
at the aggregate level. Many of the industries
for which determining real output growth is
most intractable are providers of producer
goods and services (like, for example, man-
agement consultants) that are not part of
final output. If their productivity growth
is understated, the productivity growth of
their customers is correspondingly overstat-
ed so the net effect is a wash. Furthermore,
estimating overall changes in the price lev-
el—while anything but an exact science and
subject to endless wrangling—is nonethe-
less a more tightly bounded problem than
disentangling price from quantity changes

Figure §
Total Factor Productivity

in many specific industries. Finally, since
the goal here is to measure changes in TFP
over time, errors in measuring output wash
out to the extent that the degree of error re-
mains constant.
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course of the 20th century. The productiv-
ity slowdown that began in the 1970s—
afflicting not just the United States, but
advanced countries around the world—sent
economists scrambling for answers, but no
single overarching theory or combination
of partial explanations has won broad favor
within the profession. For example, higher
energy prices, inflation more generally, and
new environmental, health, and safety regu-
lations were all identified as possible cul-
prits during the 1970s, yet low TFP growth
persisted in the 1980s even in the face of fall-
ing energy prices, disinflation, and substan-
tial deregulation.

Another possible explanation is that
what appeared as a drop in TFP growth was
just an artifact of measurement error. The
broad consensus of researchers who have
examined this possibility, however, is that,
while possible measurement errors abound,
they have not been getting systematically
worse—at least not enough to explain more
than a fraction of the slowdown.?®

Both Tyler Cowen and Robert Gordon
argue that the productivity slowdown of re-
cent decades reflects the progressive exhaus-
tion of the output-enhancing potential of
the great technological breakthroughs of the
late 19th and early 20th centuries—and the
failure of further breakthroughs of equiva-
lent potential to materialize. In particular,
Gordon identifies four clusters of innova-
tions from that era: electricity, including
electric lighting, motors, and appliances;
the internal combustion engine, including
automobiles, airplanes, supermarkets, and
suburbs; “rearranging molecules,” including
petrochemicals, plastics, and pharmaceuti-
cals; and communications, including tele-
phony, movies, radio, and television.>® Ac-
cording to Gordon, these veins of innovation
were so rich that they could be “mined” pro-
ductively for decades. But by the 1970s the
biggest potential improvements had already
been exploited and so productivity growth
began to sputter. This view, while both pro-
vocative and plausible, is by no means gener-

ally accepted.
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Although the exact causes of the post-
’70s productivity slowdown remain obscure,
economists generally agree that informa-
tion technology (IT) was behind the decade
of high TFP growth that ran from the mid-
1990s to the mid-2000s. From 1996 to 2000,
the TFP surge was driven primarily by rapid
productivity gains in the production of IT;
from 2000 to 2004, the locus of the most
impressive TFP gains shifted to IT-using
industries that had invested heavily in new
technology and complementary organiza-
tional changes during the 1990s.*C Since
2004, however, a drop-off in IT investment
and slower productivity gains in IT produc-
tion have caused TFP growth to subside back
to pre-1996 levels. It should be noted that
this most recent TFP slowdown predates the
Great Recession and thus cannot simply be
blamed on cyclical factors.

Was the IT revolution that has trans-
formed our lives in so many ways really only
good for a decade of strong productivity
growth? Or is the current TFP slump merely
a breathing spell in a long-term resurgence?
Gordon, for his part, is pessimistic: he re-
gards the IT revolution as decidedly less
transformative than the four big innovation
clusters of the past, and furthermore he dis-
counts the possibility of any transformative
new breakthroughs that might emerge from
other quarters. Cowen, meanwhile, is sym-
pathetic to the view that continued prog-
ress in IT and elsewhere holds the potential
to revive productivity growth in the longer
term.*!

The truth is, it’s anybody’s guess. Recent
and careful review of the evidence, however,
casts doubt on the likelihood of a sudden
revival in TFP growth. Specifically, recent
trends in semiconductor price and perfor-
mance—which have been at the heart of the
phenomenon known as “Moore’s Law”#?
that has been the fundamental driver of
the IT revolution—show that the rate of im-
provement has slowed down from the torrid
pace achieved during the 1990s when the
TFP growth resurgence was in full swing.*?

Although a revival of robust productiv-
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ity growth is certainly possible, it is none- Conclusion

theless fair to say that the conditions for
output-enhancing innovation are growing
less favorable over time. Specifically, there
is strong evidence that innovative activity is
subject to diminishing returns. Consider the
evidence provided in Figure 6, which juxta-
poses TFP growth rates with the relative size
of the science, technology, engineering, and
mathematics (STEM) workforce, a decent
proxy for workers who engage in innovative
activity.** The percentage of the total work-
force engaged in innovation has been rising
steadily even as the total workforce grows,
yet the increase in innovative activity has
not been matched with any corresponding
rise in productivity growth. On the contrary,
productivity growth rates have generally
been falling. The obvious conclusion is that
innovation starts with the lowest-hanging
fruit and gets progressively more difficult
over time.*
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Figure 7 shows the rising level of real
(ie., inflation-adjusted) GDP per capita in
the United States between 1870 and 2010.%¢
What jumps out at first glance is the remark-
able stability of the growth path: other than
a sharp decline during the Great Depression
and a mirror-image spike in the 1940s, it
hews closely to the long-term average rate of
approximately 2 percent annual growth. The
squiggles around that average represent the
macroeconomic fluctuations of booms and
busts that dominate headlines and popular
perceptions. But this incessant short-term
volatility masks a seemingly imperturbable
long-term trend.

In contrast to the steadiness of the over-
all long-term growth rate, there has been
considerable variability in the various com-
ponents of GDP growth—notably, growth
in hours worked per capita, labor quality as

Conditions
for output-
enhancing
innovation are
growing less
favorable over
time.
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Figure 7
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influenced by age and education levels, the
rate of capital accumulation, and total factor
productivity. Over the decades, however, the
speed-ups and slowdowns of these growth
components have tended to cancel each
other out. Thus, hours worked per capita
fell steadily over the first six decades of the
20th century, just as education levels and
TFP were surging. In the 1960s and ’70s, the
influx of women and young baby boomers
into the work force ramped up labor hours
per capita just as TFP dropped off sharply.
That same influx of less experienced workers
had canceled out a steep rise in average years
of schooling to render overall labor quality
growth fairly constant during those decades,
but then in the 1980s and *90s the move of
the boomers into their prime earning years
helped to offset a slackening pace of increas-
es in educational attainment.

At present, however, all the components
of growth appear to have slowed at the same
time. Hours worked per capita have been fall-
ing since the beginning of the 21st century,
and even if 2000-era levels can be regained,
the prospects for further growth look lim-
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ited. The combination of slackening gains in
schooling and retiring baby boomers means
that labor quality will remain more or less
flat for the foreseeable future. There is no
reason to believe that the long-term decline
in the net national investment rate will be
reversed anytime soon. Meanwhile, a tem-
porary resurgence in TFP after decades of
mysterious sluggishness petered out years
ago. Consequently, there are strong reasons
to expect that average real growth in U.S.
GDP per capita over the coming years will
fall short of the historical norm of 2 percent.

Recent projections of the U.S. growth
rate over various conceptions of the long
run confirm this assessment. Table 3 sum-
marizes the results. Robert Gordon, updat-
ing a 2006 projection in 2010, examines the
period 2007-2027; Dale Jorgenson, writing
in 2013, looks at the potential U.S. growth
rate (i.e., growth assuming full employment
of resources) during the period 2010-2020;
John Fernald of the Federal Reserve Bank
of San Francisco estimates the steady-state
growth rate over an unspecified long term
in a paper published in 2012; a 2013 Con-



gressional Budget Office projection looks
ahead to the period 2019-2023; the most
recent projections by the Federal Reserve
Board members and Federal Reserve Bank
presidents, made in June 2013, look at GDP
growth over an unspecified “longer run.”*’
Except for Gordon, all the projections were
for growth in overall GDP, not GDP per
capita; Gordon took the additional step of
projecting population growth to arrive at an
estimate of per capita growth. For the other
projections, per capita growth rates have
been derived using the most recent Cen-
sus Bureau projections for U.S. population
growth.

All of these projections show long-term
growth in real GDP per capita falling well
below the historical norm of 2 percent per
year. Of course these are only projections,
and events could certainly turn out better
than predicted. But the analysis provided in
this paper provides strong reasons for think-
ing that the general thrust of these projec-
tions is on target. Accordingly, even assum-
ing that the messy aftermath of the Great
Recession can be successfully put behind us,
a marked and historically abnormal slow-
down in the potential growth of the U.S.
economy still awaits us.

How important is such a slowdown?
Thanks to the power of compound interest,
relatively small differences in the growth rate
add up to huge differences in living stan-
dards over time. Using the so-called “rule of
70,” you can figure out roughly how long it

takes for output per person to double by di-
viding 70 by the growth rate. Thus, a 2 per-
cent annual growth rate doubles incomes in
35 years, whereas with a 1.5 percent annual
growth rate it takes 47 years for incomes to
double. Consider the case of a 22-year-old
college graduate, just starting in the work-
place now. If the long-term average growth
rate falls from 2 percent to 1.5 percent, the
economy at the time our new college grad
retires at age 65 will be almost 20 percent
less wealthy than it would have been if the
growth rate had remained on trend.

Of course, free individuals are under
no obligation to maximize their country’s
growth rate. If people decide on their own
to work fewer hours and devote more time
to noncommercial pursuits, they have every
right to do so, notwithstanding the impact
on GDP. Indeed, the great value of econom-
ic growth is that it expands our choices: the
richer we are, the easier it is to focus more on
family, friends, hobbies, and community ac-
tivities, and less on squeezing every possible
dollar out of our waking hours.

Accordingly, a slowing economic growth
rate is not a problem to the extent that it re-
flects shifting individual preferences. If, as
people get richer, they choose to devote rel-
atively less energy to efforts inside the cash
nexus, then the measured value of goods and
services exchanged within the cash nexus—
that is, GDP—may suffer, but well-being will
not. In particular, it may be that the contin-
ued progress of information technology will

Table 3
GDP Growth Projections
Jorgenson Gordon Fernald FOMC CBO
(2010-2020)  (2007-2027)  (2023)  (“longer run”) (2019-2023)
GDP
(% Growth) 1.91 2.40 2.10 2.40 2.30
GDP Per Capita
(% Growth) 1.05 1.58 1.36 1.63 1.55

Source: Dale Jorgenson et al., Robert Gordon, John Fernald, Federal Open Market Committee, Congressional

Budget Oftice.
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support the
American
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flagging
dynamism,
policy reform
now looms as the
most promising
“low-hanging
fruit” available.

push more and more social activity outside
the money economy. Traditionally, the great
mutual benefits accruing to people from
specialization and exchange were heavily
dependent on coordination by the price sys-
tem. But the advent of the Internet and the
rise of online social networks have made it
increasingly easy and attractive to organize
and conduct large-scale collaborative activi-
ties involving highly intricate specialization
without any money changing hands—think
Wikipedia, or the open-source software
movement. In the future, what has amus-
ingly been called “dot communism” may end
up displacing more and more social activity
that was previously mediated by the money
economy.*®

But there is more to the story of slowing
economic growth than the interplay of pri-
vate, voluntary decisions. In addition, the
public policies that provide the political and
legal infrastructure of the U.S. economy play
an important role. Those public policies are
rife with barriers to entrepreneurship, com-
petition, innovation, and growth: restric-
tions on new entry into markets, subsidies
that favor entrenched incumbents over new
entrants, taxes that blunt incentives to in-
novate and take risks, interference with the
transmission of price signals, and various
interventions that distort incentives to favor
zero-sum rent-seeking activity over positive-
sum efforts to reduce the cost and increase
the value of goods and services.

The argument presented here is that,
holding public policies constant, the U.S.
long-term growth rate can be expected to
falter because of deteriorating conditions
for growth. But, of course, it is not neces-
sary to hold public policies constant; rather,
it is possible to change them for the better.
Indeed, faltering economic dynamism may
very well make such a move more likely by
exposing to public view and scrutiny the
negative impact of anti-growth policies. In
the quest for new sources of growth to sup-
port the American economy’s flagging dyna-
mism, policy reform now looms as the most
promising “low-hanging fruit” available.
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