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Sustaining U.S.

Economic Growth

AjTER TWO DECADES in the economic doldrums, the U.S. economy

evived strongly in the late 1990s, as the rate of productivity growth
doubled. Although continued rapid growth during the next several decades
is certainly possible, it is not assured—and the stakes are enormous. This
chapter outlines what is known about the sources of U.S. economic growth

and describes steps that policymakers—public and private—can take to
realize the potential for growth.!

Economic Growth: Benefits, Costs, and Uncertainties

Rapid economic growth boosts private incomes and government revenues,
and thereby expands options for both private and collective action.
Increased output permits people—through their private, individual deci-
sions and through government action—to boost consumption, lower tax
rates, extend or enrich schooling, clean up the environment, strengthen
national defense, or tackle other goals. In contrast, slow economic growth
appears to foster diminished national expectations and political gridlock.?
From 1973 through the mid-1990s, for example, a lower growth rate in
private incomes—and the resulting decrease in the growth rate of tax rev-
- enues—constrained the federal government’s capacity to undertake costly
projects. Advocates of small government may regard such constraints as
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benign, but it was the relatively conservative president George H. W. Bush
who lamented at his inauguration, in 1989, that Americans “have more
will than wallet.”? And it was during his administration and that of his pre-
decessor, Ronald Reagan, that large government deficits diverted private
savings from growth-enhancing investments to finance government con-
sumption. Indeed, sluggish revenue growth was among the factors that pre-
vented the Bush administration from constructive responses to the end of
the cold war and the fall of communism in Fastern Europe. Whether or
not the administration had the will, it did not have the wallet to fund gov-
ernment actions that could have expanded opportunity in America.

Policies to improve economic growth prospects typically involve a trade-
off between known present costs and uncertain future benefis, The invest-
ments that contribute to growth come at the price of resources diverted
from current consumption. To add to the complexity of the undertaking,
contemporary understanding of economic growth—what makes it vary
over time and how it is affected by public policy—is quite incomplete.

Beginning in the early 1970s, for example, the growth of U.S. produc-
tivity (as measured by output per person-hour worked in nonfarm busi-
ness) fell by more than half, from an average of 2.8 percent a year between
1947 and 1973 to 1.3 percent a year from 1973 to 1995. If productivity
had continued growing from 1973 to 1995 at its previous trend rate, out-
put per worker would have been 38 percent higher in 1995 than it actually
was. Although the drop in the productivity growth rate was a watershed
event, its causes remain somewhat mysterious and are the subject of con-
tinuing dispute.” Many analysts believe they have a better fix on why
growth rebounded in the second half of the 1990s and resumed its pre-
1973 pace. They believe that the cause of speed-up in productivity growth
was the technological revolution in data processing and data communica-
tions, yet few if any had forecast such a speed-up.’

What is fairly certain, however, is that three broad factors have played
major roles in long-run American economic growth. Human capital—the
combination of the formal knowledge and practical skills acquired by the
labor force—is the first. Physical capital—the machines, buildings, and
infrastructure that increase productivity and embody much of our collec-
tive technological knowledge—is the second. The third is the body of ideas
that encompasses modern technology and management techniques. This
body of ideas is the principal reason we are so much more affluent than our
forebears were. Ideas—and the technology that derives from them—are
the primary long-term cause of economic growth. Nevertheless, beyond
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rr;untammg secure property rights, government policy may have its largest
cftect on economic growth by facilitating additions to human capital—thar
15, to education and skills,

Human-capital policy represents a crucial lever on growth for three rea-

sons. First, increases in educational investment have been a major source

capital policies than about the effects of policies intended to increase phys-
}cal capital investment or the stock of ideas. Third, and probably mo;‘t
important, efforts to upgrade the knowledge and skills of America’s work-
°I§ promise not only to increase output but to lower income inequality.
The ultimate goal of economic growth should be not only to expand out-

put but to distribure thar output so that as many Americans as possible can
lead better Jives.

v

Investment in Human Capital

Ever sinf:e the industrial revolution, “capital” has been central to a nation’s
cconomic growth. In the preindustrial age, land and other natural resources
largely determined a nation’s economic capacity; sometime in the nine.
t.eenth century, this role was usurped by physical capital. During the twen-
tieth century, human capital accumulated through formal schooling
became a key to economic growth. In determining a nation’s success in the
Increasingly knowledge-driven economy of the twenty-firse century,
human capital is likely to remain crucial, ‘ ,

.In'vestments in human capital—including formal schooling, on-the-job
training, and opportunities for informal Iearning—directly contribute to
economic growth by increasing the productivity, or “quality,” of a nation’s
work force. (We caution that quality used in this sense implies nothing
al?out people’s innate characteristics; it refers only to their economic con-
tr'lbutions as valued in the marketplace.) Education and training also con-
tribute to technological advance, because sclentists, managers, and other
highly trained and experienced workers are instrumental to the creation
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and application of new ideas. A better educated work force, furthermore,
facilitates the adoption and diffusion of new technologies.

Although almost all modern governments maintain schools, subsidize
educational investments, and mandate some minimum level of education,
not all governments have always viewed investments in schooling alike.
For example, most of the carly twenticth century industrial powerhouses
were not favorably disposed to mass education beyond primary schooling.
In Europe during the first half of the twentieth century, secondary and
postsecondary schooling were either for the elite, as in France and England,
or bifurcated, as in Germany, where those who did well or had resources
could attend the upper grades and others did apprenticeships.

Not so in America. With few exceptions, schooling in America was for
the masses throughout the twentieth century. It was publicly funded by
large numbers of fiscally independent districts. In constrast to schooling in
other industrialized nations, American public education has historically
been open, sex-neutral, primarily academic rather than industrial and voca-
tional, and subject to secular control.”

America in the Human-Capital Century

The United States led the world in mass education during the nineteenth
century and substantially widened its lead over much of the twentieth cen-
tury. It forged ahead by instituting mass secondary schooling early in the
twentieth century and by establishing a flexible and multifaceted higher
education system.® And carly in the twentieth century, the United States
achieved the world’s highest per capita income—a position that it main-
tained for the remainder of that century.” The twentieth century can thus
be thought of not only as the “American century” but as the “human-
capital century.”

The twentieth century became the human-capital century because of
wide-ranging changes in business, industry, and technology that increased
the demand for particular cognitive skills.'” The early twentieth century
rise of big business and of large retail, insurance, and banking operations,
for example, generated increased demand for literate and numerate office
workers. As technological changes—in industries ranging from petroleum
refining to food processing—intensified the use of science in industry,
demand increased not only for professionals and office workers but for
educated blue-collar workers. The relative value of workers who could read
blueprints and knew algebra, geometry, chemistry, and some physics
increased enormously with electrification, with the spread of the internal
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. S:scondary education paid high returns, and youths responded by con-
fuing on to the upper grades. In 1915, the earliest year for which esti-
ates have been made, each additional year of high school increased earp-
s by abour 12 percent. ! These high returns and the tising need for more
cated workers greatly increased the demand for education. But unii]
"\rl.fi War I, more than 50 percent of Americans lived in rura] areas.

hiwe coed, -s€
stitutions from its beginnings in the seventeenth cenct{ura; dBSLi?il: tsf?e(
mand for higher education Increased, the role of the public sector in ter-
ary schooling expanded: over the course of the twenieth century, the pro-
rtion of students enrolled in public four-year schools soared fr:)m Zg to
percent. 2
loward the end of the twentieth century, however, the rate of increase in
s of schooling declined substantially in the United States. Beginnin
_tl‘.le cohorts born around 1950, the growth in educational attafi;nmen%
ative-born Americans slowed perceptibly (see figure 2-1). By the 1980s
}qwdf)wn had translated into a teduced rate of increase i the educa—’

- over, . centrated among
fom minority and lower-income households, it also threatens to
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elsewhere has continued apace. Among the advanced member nations of the
Organization for Economic Cooperation and Development, the level of
educational attainment is now increasing more rapidly in nations other than
the United States, and the educational attainment of young American adults
now lags that of young adults in some other countries,13

Educational Advance in the T; wentieth Century

An ideal measure of human capital would not be limited to formal school-
ing. It would also include parental and other child care during the
preschool years, training in commercial and vocational institutions, on-
the-job training, and learning in informal settings. But because such an
ideal measure does not exist, we measure human capital by the number of
years of formal schooling or the highest grade attained. 4

Americans born in 1975 spent nearly twice as many years in school—
14.1 years versus 7.4 years, an increase of 6.7 years—as did Americans born
a century earlier (see figure 2-1).!5 For cohorts born between 1876 and
1951, the increase was 6.2 years, or 0.82 years a decade. Educational
attainment was then roughly constant for cohorts born between 1951 and
1961, and it increased by only 0.5 years for cohorts born between 1961
and 1975.

About one-half of the overall increase in educational attainment over the
twentieth century is attributable to the increase in high school attendance
and graduation, and about one-quarter is attributable to the increase in col-
lege and postcollege education. Thus the spread of mass secondary school-
ing, a movement that began in earnest around 1910, was responsible for
much of the increase in the educational attainment of native-born Ameri-
cans in the twenteth century.

At the start of the period for cohorts born in the late 1870s, the gap
in educational attainment between whites and African Americans was
3.6 years; and on average white students spent nearly twice as long in

'school as did black scudents. Beginning with the cohorts born around
1910, the gap began to close (figure 2-1). The convergence slowed for
cohorts born between 1940 and 1960 and slowed furcher for those born
since 1960. The black-white schooling gap for recent cohorts (those born
in the 1970s) is 0.6 years—one-sixth of what it was a century ago. The cur-
rent gap in educational attainment between non-Hispanic whites and His-
panics—2.3 years for those born 1970 to 1975—is nearly four times larger
than that between whites and blacks.s Because Hispanics are a large and
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Figure 2-1. Years of Schooling by Birth Cobors, U.S. Natives by Race,
1876-1975"

Years of schooling at age 35
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Sources: 1940-90 Integrated Public Use Microsamples (IPUMS) of the U.S. federal population

censuses; 1999 and 2000 Current Population Survey (CPS) Merged Outgoing Rotation Group
(MORG) samples.

category in those years) were assigned 17.6 years of schooling (the mean for those with seventeen or
eighteen years of schooling in 1960). The categorical education variable for the 1990, 1999, and
2000 samples was converted to years of completed schooling. Categories covering more than a single
grade were translated as follows: 2.5 years for those in the first through fourth grade category; 6.5
years for those in the fifth through eighth grade categories; twelve years for those with rwelve years of
schooling, a general equivalency diploma, or a high school diploma; fourteen years for those with
some college or an associate’s degree; sixteen years for those with 2 bachelor’s degree; 17.6 years for
those with a master’s degrec; and cighreen years for those with a professional or doctoral degree,

To age-adjust reported years of schooling, we used the proportional life-cycle change in reported
yeats of schooling for U.S. birth cohorts from 1876 to 1975, Specifically, we collapsed the data into
birth cohort-year cells. We then ran 2 regression of log mean years of schooling on a full set of birth
cohort dummies and a quartic in age, pooling all the samples from 1940 to 2000 for native-born
residents aged twenty-five to sixty-four (covering birth cohorts from 1876 10 1975). The age
coefficients from this regression were used to creare age-adjusted measures of schooling evaluared at
age thirty-five. For birth cohorts observed at age thirty-five in one of our sample years, we used actual
mean years of schooling at that age. For cohorts not observed in our samples at exactly age thirty-
five, we adjusted to that age the mean years of schooling for the observed year closest to age thirty-
five (or to the average of the closest pair of years in the case of a tie). The results are quite similar if

we average the age-adjusted years of schooling of a birth cohort across all the years we observe the
cohort,
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Figure 2-2. Years of Schooling by Birth Cohort, U.S. Natives by Sex,
1876-1975"

Years of schooling at age 35
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Sources: 1940 to 1990 IPUMS of the U.S. population censuses; 1999 and 2000 CPS MORG
samples.

a. Using the approach described in the notes 1o figure 2-1, the figure plots the mean years of
completed schooling for narive-born residents by birth cohort and sex, adjusted to age thirgy-five.

rapidly growing share of the U.S. labor force, their level of educational
attainment s critically important for future American productivity,!”
Men and women spent similar amounts of time in schoo] on average
over the twentieth century (figure 2-2), but men born before about 1955
were more likely to graduate from college (figure 2-3). Male college grad-
uation rates surged for the peak World War I1 draft cohorts, born from the
early 1920s, and continued to grow rapidly for the Korean War draft
cohorts. The expansion in college graduation rates reflects, in part, the edu-
cational benefits provided by the G.L Bill, which were available to the
(mostly) male veterans of World War II and the Korean War 8 College
graduation rates for men again soared during the Vietnam War, as young
men sought to avoid the draft through student deferments, When the draft
ended, in 1973, the rate ar which men graduated from college plummeted,
only to rise again in the face of rising labor market recurns to education in
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Figure 2-3. Graduation from College by Birth Cohors, U.S, Natives by Sex,
1876-1975°
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a. The figure plots the fraction of native-born college graduates by birth cohort and sex adjusted
to age thirty-five. For the 1940-80 samples, college graduates were defined as those who had
completed sixteen or more years of schooling; for the 1990-2000 samples, college graduates were
defined as those who had a bachelor’s degree or higher. The log of the college graduation rate for a
birth cohort-year cell is the dependent variable in the age-adjustment regressions. The adjustment
approach was the same as that described in the notes to figure 2-1.

the 1980s (which were apparent for cohorts who had been born in the
early 1960s). Women’s rates of graduation closely follow those of men,
with some exceptions, such as for the World War 11 and Korean War
cohorts. For cohorts born since the carly 1960s, the women’s college grad-
uation rate exceeds that of men.

Differences in educational attainment by race and socioeconomic status
have persisted and in some cases increased over the past two decades. For
cohorts born since 1960, the rate ar which African Americans graduated
from college increased less rapidly than the rate at which whites did. More-
over, during the period of sharply rising educational wage differentials in
the 1980s, differences in the rate of college attendance and graduation by
family income increased.



J. B. DELONG, C. GOLDIN, AND L. F. KATZ

Figure 2-4. Educational Attainment of the Work Force, 1940-2000

Fraction, by years
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Source: Table 24-1.

Educational Astainmeny of the Work Force and
Educational Wage Differentials
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American work force increased particularly rapidly from 1940 to 1980, as
better educated young people replaced less educated older cohorts in the
work force.? Progress slowed thereafter.

How have the privare economic returns to education, as measured by
educational wage differentials, evolved? Even as carly as 1915, the private
economic return to a year of ejther high school or college was substantial,
Those returns likely helped to spur the rapid increases in educational attain-
ment that characterized the era of the high school movement, from around
1910 to 1940. Educational wage differentials narrowed substantially from
1915 to0 1950, then expanded modestly for seyeral decades before narrow-
ing again in the 1970, Significant increases occurred again in the 1980s,
and some modest advances continued in the 1990s (figure 2-5),

Changes in the Wage structure are largely shaped by a race between the
tising demand for skills, which i driven by technological changes and
industrial shifts in employment, and the increasing supply of skills, which
is driven by immigration, demographic shifts, and changes in educational
investment across cohorts, 22 Throughout the twentieth century, demand
shifted toward industries and occupations that employed workers with
higher than average levels of education. At the same time, technological
change also increased the demand for well-educated workers, both within
industries and within occupations.” From 1915 to the 1970s, when
increasing supply more than offset the added demand for skilled workers,
educational wage differentials narrowed. Since 1980, demand for well.
educated workers has outpaced supply, and educational wage differentials
have been rising in consequence.

Countries in which increases in educational attainment have recently
slowed~including the United States, the United Kingdom, and Canada—
have experienced greater increases in educational wage differentials, espe-
cially for younger cohorts, than have countries where educational attain-
ment has continued to expand rapidly, such as France, Germany, and the
Netherlands.* Since about 1980, several factors have boosred education
returns and wage inequality in the United States, The growth in the sup-

Compensation for the top achievers in many fields, including business,
sports, and entertainment, has greatly increased. The real value of the min-
imum wage has fallen, Beginning in 1995, tight labor markers, an increase
in the real minimum wage, and rapid growth in productivity helped spur






