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Improvements in the quality of workers
due to changes in the distribution of
education and work experience are
among the key determinants of the
economy’s potential rate of growth.
The rate of such improvements is thus
of substantial interest to monetary and
fiscal policymakers concerned with
maintaining balance between aggregate supply and demand. It also is of
importance to officials charged with
planning the future of programs such
as Social Security, whose projected financial condition is highly sensitive
to assumptions about long-term economic growth.
In this Chicago Fed Letter, we provide
estimates and forecasts of the rate of
improvement in quality of the work
force up through 2000, the latest data
available. Consistent with previous
research, we find that changes in the
distribution of workers’ education
and work experience levels account
for a significant portion of the growth
in labor productivity. In particular, of
the 2.7% average growth rate in labor
productivity since 1965, we find that
about 0.22 of a percentage point is
attributable to the growth of labor
quality. This contribution has fluctuated significantly over the last 35 years.
For instance, as recently as the late
1980s and early 1990s improvements
in worker skill levels were adding
about 0.40 percentage points per year
to the growth of output. However, by
the end of the 1990s, this figure had
fallen to about 0.18 percentage points.
Our forecasts call for a further decline to about 0.05 percentage points
by 2010.1

What is worker quality?
Our measure of worker quality relies
on economic models of human capital.
Workers invest in productivity-increasing skills through formal education
and on-the-job training. Moreover,
firms hire additional labor until workers’ marginal productivity coincides
with their wage rate. This allows us to
infer the effects of worker characteristics on productivity, which are not
directly observable, from their effects
on predicted wages. We use statistical
models of wage determination to value additional years of education, experience, and other forms of human
capital. Applying these value estimates
to the changing distributions of human capital indicators yields estimates
of the growth in average worker quality.
The last 35 years have seen several major shifts in the distribution of human
capital characteristics of the labor
force, most notably an increase in the
share of college-educated workers and
an influx of relatively inexperienced
women and baby boomers in the
1970s. In addition, the nature of the
skills learned through formal education and on-the-job training have
changed, with, in particular, a tremendous increase in workers with computer skills in the 1980s and 1990s. Human
capital models quantify the extent to
which these transformations have
caused the growth of total labor input
to differ from that of raw hours worked.
This difference is known as worker
quality growth. It is positive when total labor input is growing faster than
the raw total of hours worked.

of worker quality growth. We concentrate on the two most important factors:
increases in educational attainment
and fluctuations in the age distribution.
Education
U.S. levels of formal education have
expanded greatly over the last century. During this period, high school
graduation went from a rarity to the
norm. College attendance and graduation rates also rose rapidly during
the twentieth century, especially after
World War II with the introduction of
the GI Bill and increased growth in
federal funding of higher education.
Increasing graduation rates have led
to a corresponding increase in the
percentage of workers with high school
and college education. In 1964, the beginning year for the data we use for
this study, less than 58% of workers
had completed high school or had a
GED (general equivalency diploma).2
By 2000, this figure was over 90%. In
1964, less than 12% of workers had
college degrees. By 2000, more than
28% did. There were also healthy increases over the same period in the
share of workers with at least some
college education and with postgraduate education.

Trends in human capital
accumulation

Though still significant, growth in average levels of education has slowed
since its high point in the early 1960s
and late 1970s. The increase in high
school graduation rates has fallen relatively steadily from around 1.7 percentage points per year at its peak in
the early 1970s to only about 0.1 percentage points in the last several years.
Increases in college graduation rates
have also declined over time, but the
drop has been smaller.

We begin by documenting some of
the broad trends in human capital
accumulation that underlie estimates

The increase in average educational
levels comes about for two reasons.
First, younger workers entering the
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be at an age associated with lower
than average wage rates. At the same
time, the age ranges associated with
maximum wages and productivity will
become populated with the smaller
cohorts born in the late 1960s and
early 1970s. As a result, changes in experience levels will turn from a positive to a negative factor for worker
quality growth.
Conclusion
The characteristics of the labor force
have changed significantly over the
last 35 years. Combining these trends
with shorter-run fluctuations associated with the business cycle, we provide
information about growth in the quality of the work force from 1964 to 2000.
We also forecast a slow demise in labor quality over the next decade. Fluctuations in labor quality growth have
had a significant impact on trends in
output growth. Thus, by quantifying
the expected future gains in labor
quality, we can improve forecasts of
potential output growth. In addition,
quantifying past gains in labor quality
is vital to producing productivity growth
estimates that constitute a meaningful
measure of our economy’s progress.
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For more detailed discussion and analysis,
see Daniel Aaronson and Daniel Sullivan,
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Other recent work on labor quality includes M. Ho and D. Jorgenson, 1999,
“The quality of the U.S. work force,
1948–95,” Harvard University, mimeo,
and U.S. Department of Labor, Bureau of
Labor Statistics, 1993, Labor Composition
and U.S. Productivity Growth, 1948–90,
bulletin, No. 2426. Our methodology
and data differ somewhat from these papers. This leads to some differences in

estimates of labor quality growth. However, the broad contours of our results
agree reasonably well with earlier work
for periods in which our results overlap.
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Data come from the March supplements
to the Current Population Survey.
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In our Economic Perspectives article, we also
discuss the importance of fluctuations in
the size of birth cohorts and increased

educational attainment later in workers’
careers for changes in the growth of education levels.
4
Of the latter measures, the increase in
female labor force participation since the
1970s is the most dramatic change in the
labor force. But even this has little overall impact on our labor quality growth estimates, cutting only about 0.03 percentage points per year over the full period.
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