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Introduction and summary

Between December 2007, when the U.S. housing and
financial crises became the subject of daily news headlines,
and March of 2010, the latest period for which data are
available, the number of employed workers in the United
States fell by 8.2 million, to 129.8 million from 138.0 mil-
lion. In the same interval, the civilian unemployment rate
nearly doubled, to 9.7 percent from 5.0 percent, while the
employment-to-population ratio dropped to 58.6 percent
from 62.7 percent—the lowest level seen in more than 25
years. Job losses of this magnitude cause enormous harm

to workers, families, and communities.!

A classic study by economists Lou Jacobson, Robert LaLonde,
and Daniel Sullivan found that workers involuntary displaced
by plant downsizings in Pennsylvania during the severe reces-
sion of the early 1980s suffered annual earnings losses averag-
ing 25 percent, even six years following displacement.> The
nonpecuniary consequences of job losses due to the Great
Recession may be just as severe. Studying the same group of
workers with the benefit of 15 more years of data, labor econ-
omists Daniel Sullivan and co-author Till Von Wachter® show
that involuntarily job displacement approximately doubled
the short-term mortality rates of those displaced and reduced
their life expectancy on average by one to one and a half years.
Thus, long after the U.S. unemployment rate recedes into sin-

gle digits, the costs of the Great Recession will endure.

Despite the extremely adverse U.S. employment situation in
2010, history suggests that employment will eventually return
and unemployment will eventually subside. But the key chal-

lenges facing the U.S. labor market—almost all of which were
evident prior to the Great Recession—will surely endure.
These challenges are two-fold. The first is that for some decades
now, the U.S. labor market has experienced increased demand
for skilled workers. During times like the 1950s and 1960s, a
rising level of educational attainment kept up with this rising
demand for skill. But since the late 1970s and early 1980s, the
rise in U.S. education levels has not kept up with the rising
demand for skilled workers, and the slowdown in educational
attainment has been particularly severe for males. The result

has been a sharp rise in the inequality of wages.

A second, equally significant challenge is that the structure of
job opportunities in the United States has sharply polarized
over the past two decades, with expanding job opportunities
in both high-skill, high-wage occupations and low-skill, low-
wage occupations, coupled with contracting opportunities in
middle-wage, middle-skill white-collar and blue-collar jobs.
Concretely, employment and earnings are rising in both high-
education professional, technical, and managerial occupa-
tions and, since the late 1980s, in low-education food service,
personal care, and protective service occupations. Conversely,
job opportunities are declining in both middle-skill, white-
collar clerical, administrative, and sales occupations and in
middle-skill, blue-collar production, craft, and operative
occupations. The decline in middle-skill jobs has been detri-
mental to the earnings and labor force participation rates of
workers without a four-year college education, and differen-
tially so for males, who are increasingly concentrated in low-

paying service occupations.
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This paper analyzes the state of the U.S. labor market over
the past three decades to inform policymaking on two fronts.
The first is to rigorously document and place in historical and
international context the trajectory of the U.S. labor market,
focusing on the evolving earnings, employment rates, and
labor market opportunities for workers with low, moderate,
and high levels of education. The second is to illuminate the

key forces shaping this trajectory, including:

+ The slowing rate of four-year college degree attainment

among young adults, particularly males
+ Shifts in the gender and racial composition of the workforce

+ Changes in technology, international trade, and the inter-
national offshoring of jobs, which affect job opportunities

and skill demands

 Changesin U.S. labor market institutions affecting wage set-

ting, including labor unions and minimum wage legislation

The causes and consequences of these trends in U.S. employ-
ment patterns are explored in detail below, but the main con-

clusions can be summarized as follows:

+ Employment growth is polarizing, with job opportunities
concentrated in relatively high-skill, high-wage jobs and

low-skill, low-wage jobs.

« 'This employment polarization is widespread across industri-

alized economies; it is not auniquely American phenomenon.

« The key contributors to job polarization are the automa-
tion of routine work and, to a smaller extent, the interna-
tional integration of labor markets through trade and, more

recently, offshoring.

« 'The Great Recession has quantitatively but not qualitatively
changed the trend toward employment polarization in the
U.S. labor market. Employment losses during the recession
have been far more severe in middle-skilled white- and
blue-collar jobs than in either high-skill, white-collar jobs

or in low-skill service occupations.
* Asis well known, the earnings of college-educated workers

relative to high school-educated workers have risen steadily

for almost three decades.
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* Less widely discussed is that the rise in the relative earn-
ings of college graduates are due both to rising real earnings
for college workers and falling real earnings for noncollege

workers—particularly noncollege males.

* Gains in educational attainment have not generally kept
pace with rising educational returns, particularly for males.
And the slowing pace of educational attainment has contrib-

uted to the rising college versus high school earnings gap.

While these points are fleshed out in the body of the paper, I
briefly unpack each of them here.

Employment growth is “polarizing” into
relatively high-skill, high-wage jobs and
low-skill, low-wage jobs

Secular shifts in labor demand have led to a pronounced “polar-
ization” of job opportunities across occupations, with employ-
ment growth concentrated in relatively high-skill, high-wage
and in low-skill, low-wage jobs—at the expense of “middle-
skill” jobs. This polarization is depicted in Figure 1, which plots
the change in the share of U.S. employment in each of the last
three decades for 326 detailed occupations encompassing all of

U.S. employment.*

These occupations are ranked on the x-axis by skill level from
lowest to highest, where an occupation’s skill level (or, more
accurately, its skill rank) is approximated by the average wage
of workers in the occupation in 1980.° The y-axis of the figure
corresponds to the change in employment at each occupa-
tional percentile as a share of total U.S. employment during
the decade. Since the sum of shares must equal one in each
decade, the change in these shares across decades must total
zero. Consequently, the figure measures the growth in each

occupation’s employment relative to the whole.

This figure reveals a “twisting” of the distribution of employ-
ment across occupations over three decades, which becomes
more pronounced in each period. During the 1980s (1979
to 1989), employment growth by occupation was almost
uniformly rising in occupational skill; occupations below the
median skill level declined as a share of employment, while
occupations above the median increased. In the subsequent
decade, this uniformly rising pattern gave way to a distinct

pattern of polarization. Relative employment growth was
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FIGURE 1

Smoothed changes in employment by
occupational skill percentile, 1979-2007

FIGURE 2

Percent changes in male and female hourly wages
relative to the median

Change in employment share
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Source: Data are Census IPUMS 5 percent samples for years 1980, 1990, and 2000, and U.S. Census
American Community Survey 2008. All occupation and earnings measures in these samples refer to
prior year's employment. The figure plots log changes in employment shares by 1980 occupational skill
percentile rank using a locally weighted smoothing regression (bandwidth 0.8 with 100 observations),
where skill percentiles are measured as the employment-weighted percentile rank of an occupation’s
mean log wage in the Census IPUMS 1980 5 percent extract. Mean education in each occupation is
calculated using workershours of annual labor supply times the Census sampling weight. Consistent
occupation codes for Census years 1980, 1990, and 2000, and 2008 are from Autor and Dorn (2009a).

most rapid at high percentiles, but it was also modestly posi-
tive at low percentiles (10th percentile and down) and mod-

estly negative at intermediate percentiles.

Fast forward to the period 1999 to 2007. In this interval,
the growth of low-skill jobs comes to dominate the figure.
Employment growth in this period was heavily concentrated
among the lowest three deciles of occupations. In deciles
four through nine, growth in employment shares was nega-
tive. In the highest decile of occupations, employment shares
were flat. Thus, the disproportionate growth of low-educa-
tion, low-wage occupations becomes evident in the 1990s

and accelerates thereafter.

Notably, this pattern of employment polarization has a coun-
terpart in wage growth. This may be seen in Figure 2, which
plots changes in real hourly wages relative to the median by
wage percentile for all U.S. workers over two time periods:
1974 to 1988 and 1988 to 2006.° In the 1974 through 1988

period, wage growth was consistently increasing in wage per-
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Source: May/ORG CPS data for earnings years 1973-2009. Each year comprises a three-year moving
average (e.g. 1974 contains May/ORG data from 1973, 1974, and 1975), with years equally weighted. The
real log hourly wage is computed by year for each percentile between the 5th and 95th percentiles. In
every year, real log hourly wages are adjusted such that they equal zero at the respective year's median
(50th percentile). The percent change represents the difference in the log wages values (relative to the
median) at each percentile between the relevant years.

See Data Appendix for more details on treatment of May/ORG CPS data.

centile; wages at percentiles above the median rose relative
to the median while wages below the median fell. From 1988
forward, however, the pattern was U-shaped. Wages both

above and below the median rose relative to the median.

In short, wage gains in the middle of the distribution were
smaller than wage gains at either the upper or lower reaches of
the wage distribution. This simultaneous polarization of U.S.
employment and wage growth suggests an important theme,
explored in detail below—Ilabor demand appears to be rising
for both high-skill, high-wage jobs and for traditionally low-
skill, low-wage jobs.

Employment polarization is widespread across
industrialized economies
The polarization of employment across occupations is not

unique to the United States, but rather is widespread across

industrialized economies. Evidence of this fact is presented

The Hamilton Project | www.hamiltonproject.org 3



below through a comparison of the change in the share of
employment between 1993 and 2006 in 16 European Union
economies within three broad sets of occupations—low, mid-
dle, and high wage—covering all nonagricultural employ-

ment and grouped according to average wage level.”

This comparison reveals that in all 16 countries, middle-
wage occupations declined as a share of employment during
this 13-year period. Simultaneously, low-wage occupations
increased as a share of employment in 11 of 16 countries,
while high-wage occupations increased in 13 of 16 counties.
Notably, in all 16 countries, low-wage occupations increased

in size relative to middle-wage occupations.

The comparability of these occupational shifts across a large
set of developed countries—the United States among them—
makes it likely that a common set of forces contributes to
these shared labor-market developments. Simultaneously, the
substantial differences among countries apparent in the data
underscores that no single factor or common cause explains
the diversity of experiences across the United States and the

European Union.

The Great Recession has quantitatively but
not qualitatively changed the direction of
the U.S. labor market

The four major U.S. labor market developments referenced
above and documented below—the polarization of job
growth across high- and low-skill occupations, rising wages
for highly educated workers, falling wages for less-educated
workers, and lagging labor market gains for males—all pre-
date the Great Recession. But the available data suggest that
the Great Recession has reinforced these trends rather than
reversing or redirecting them. In particular, job and earnings
losses during the recession have been greater for low-educa-
tion males than low-education females, and these losses have
been most concentrated in middle-skill jobs. Indeed, there
was essentially no net change in total employment in both
high-skill professional, managerial and technical occupations
and in low-skill service occupations between 2007 and 2009.
Conversely, employment fell by 8 percent in white-collar sales,
office, and administrative jobs and by 16 percent in blue-col-

lar production, craft, repair, and operative jobs.
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Key contributors to job polarization are
the automation of routine work and the
international integration of labor markets

Measuring employment polarization is easier than determin-
ing its root causes, but researchers are making progress in
understanding the operative forces behind the data. A leading
explanation focuses on the consequences of ongoing auto-
mation and offshoring of middle-skilled “routine” tasks that
were formerly performed primarily by workers with moderate
education (a high school diploma but less than a four-year col-
lege degree). Routine tasks as described by economists David
Autor, Frank Levy, and Richard Murnane are job activities that
are sufficiently well defined that they can be carried out suc-
cessfully by either a computer executing a program or, alterna-
tively, by a comparatively less-educated worker in a developing

country who carries out the task with minimal discretion.®

Routine tasks are characteristic of many middle-skilled cogni-
tive and production activities, such as bookkeeping, clerical
work, and repetitive production tasks. The core job tasks of
these occupations in many cases follow precise, well-under-
stood procedures. Consequently, as computer and commu-
nication technologies improve in quality and decline in price,
these routine tasks are increasingly codified in computer
software and performed by machines or, alternatively, sent
electronically to foreign worksites to be performed by com-

paratively low-wage workers.

This process raises relative demand for nonroutine tasks in
which workers hold a comparative advantage. As detailed
below, these nonroutine tasks can be roughly subdivided into
two major categories: abstract tasks and manual tasks. These

tasks lie at opposite ends of the occupational-skill distribution.

Abstract tasks require problem solving, intuition, and per-
suasion. Workers who are most adept in these tasks typi-
cally have high levels of education and analytical capability.
Manual tasks, by contrast, require situational adaptability,
visual and language recognition, and in-person interactions.
Examples of workers engaged in these tasks include jani-
tors and cleaners, home health aides, construction laborers,
security personnel, and motor vehicle operators. Manual
tasks demand workers who are physically adept and, in

some cases, able to communicate fluently in spoken lan-



guage. Yet they appear to require little in the way of formal
education, at least relative to a setting where most workers

have completed high school.

In brief, the displacement of jobs—and, more broadly, occu-
pations—that are intensive in routine tasks contributes to
the polarization of employment into relatively high-skill,
high-wage and low-skill, low-wage jobs, with a concomitant

decline in middle-skill jobs.

Technology, trade, and offshoring are not by any means
the only potential explanation for employment polariza-
tion—nor is it necessarily the case that any one explana-
tion accounts for the entirety of the phenomenon. Another
frequently discussed explanation for the changing structure
of employment and earnings in the U.S. focuses on shifts in
labor market institutions, in particular, declining labor union
penetration and a falling real minimum wage. There is little
doubt that labor unions and the minimum wage contribute
to changing employment and wage patterns, but it appears

unlikely their role is paramount.

In the case of labor unions, their impact is largely confined
to manufacturing and public sector employment, neither of
which comprises a sufficiently large share of the aggregate
economy to explain the overall polarization phenomenon.
Moreover, polarization of employment into high-skill, high-
wage and low-skill, low-wage jobs occurs across all sectors
of the U.S. economy and is not confined to union-intensive
manufacturing industries. This makes it unlikely that de-
unionization or the decline of manufacturing employment is

primarily responsible for employment polarization.

Nevertheless, the loss of middle-skill, blue-collar jobs in man-
ufacturing—many at unionized firms paying relatively high
wages—has likely been particularly harmful to the employ-
ment and earnings of less-educated males. The job opportu-
nities available to males displaced from manufacturing jobs,
particularly those displaced at midcareer, are likely to be pri-
marily found in lower-paying service occupations. While these
job losses may be primarily attributable to automation of rou-
tine production work and growing international competition in
manufactured goods rather than to de-unionization per se, the
magnitude of the income losses for males is surely magnified

by the fact that the job losses are in union-intensive industries.

An often-discussed explanation for changes in the structure
of U.S. wages and employment is the federal minimum wage.
The minimum wage can affect wage inequality by boosting (or
failing to boost) wages in low-paying jobs. But changes in the
federal minimum wage over the last several decades appear
an unlikely candidate for explaining the polarization of
employment—that is, the growth of both low- and high-skill
jobs—particularly because the timing of this explanation
does not fit the main polarization facts. The federal mini-
mum wage declined sharply in real terms (after adjusting for
inflation) during the 1980s, which might in theory have led
to a rise in low-skill, low-wage employment. Yet, as shown
in Figure 1, the opposite occurred. From the late 1980s for-
ward, the real federal minimum wage stabilized and then sub-
sequently rose. We might therefore have expected low-skill

employment to stagnate or decline. Instead, it grew rapidly.’

The earnings of college-educated workers
relative to high school-educated workers
have risen steadily for almost three decades

After three decades of sustained increases, the return to skills
as typically measured by the earnings ratio of college gradu-
ates relative to high school graduates is at a historic high. In
1963, the hourly wage of the typical college graduate was
approximately 1.5 times the hourly wage of the typical high
school graduate. By 2009, this ratio stood at 1.95. The entirety
of this 45 percentage point rise occurred after 1980. In fact,
the college-to-high- school earnings ratio declined by 10 per-
centage points in the 1970s.

Moreover, this simple comparison of the wage gap between
college and high school graduates probably understates signif-
icantly the real growth in compensation for college graduates
relative to high school graduates in recent decades. College
graduates work more hours per week and more weeks per
year than high school graduates, spend less time unemployed,
and receive a disproportionate share of nonwage fringe ben-
efits, including sick and vacation pay, employer-paid health
insurance, pension contributions, and safe and pleasant work-
ing conditions. And these gaps in nonwage benefits between
high- and low-education workers have each grown over the

past several decades."
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One important proximate cause for the rising relative earn-
ings of college graduates is the slowdown in the rate of entry
of new college graduates into the U.S. labor market starting
in the early 1980s. Although this slowdown is by no means
the only cause of changes in U.S. employment and earn-
ings patterns—and, moreover, a cause whose genesis is not
entirely understood—it is nevertheless a critical and often

overlooked factor.

Rising relative earnings of college graduates
are due both to rising real earnings for college
workers and falling real earnings for noncollege
workers—particularly noncollege males

The high and rising wage premium that accompanies a col-
lege education conveys the positive economic news that edu-
cational investments offer a high wage return. But this trend
also masks a discouraging truth: The rising relative earnings
of college graduates are due not just to rising real earnings for
college workers but also to falling real earnings for noncol-
lege workers. Real hourly earnings of college-educated work-
ers rose anywhere from 10 to 37 percent between 1979 and
2007, with the greatest gains among workers with a postbac-

calaureate degree.

Simultaneously, real earnings of workers with high school
or lower educational levels either stagnated or declined sig-
nificantly. These declines were especially steep among males:
12 percent for high school graduates and 16 percent for high
school dropouts. The picture is generally brighter for females,
but there was essentially no real earnings growth among
females without at least some college education over this

three-decade interval.

Though it is sometimes asserted that the “real” earnings
declines of less-educated workers are overstated because they
do not account for the rising value of employer-provided
in-kind benefits such as healthcare, careful analysis of rep-
resentative, wage, and fringe benefits data conducted by U.S.
Bureau of Labor Statistics economist Brooks Pierce refutes
this notion. Net of fringe benefits, real compensation for
low-skilled workers fell in the 1980s. Further, accounting for
fringe benefits, total compensation for high-skilled workers
rose by more than did wages, both in absolute terms and rela-

tive to compensation for low-skilled workers.!!
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Gains in educational attainment have not
generally kept pace with rising educational
returns, particularly for males

Given the steep rise in wages for college graduates relative
to noncollege graduates over the past three decades, one
might have anticipated a substantial rise in college attain-
ment among young adults. Yet, the actual increase in four-
year college attainment was fairly muted, particularly for
males. Between 1970 and 2008, four-year college attainment
among white male young adults ages 25 through 34 rose only
modestly, from 20 percent in 1970 to 26 percent in 2008."
Remarkably, among white females of the same age range, col-
lege attainment nearly tripled, to 34 percentage points from
12 percentage points. Thus, in three decades the white male-
female gap in college attainment went from positive 8 to nega-

tive 8 percentage points!

Among young African-American adults, this picture is also
mixed. The proportional gains in four-year college completion
between 1970 and 2008 were substantially greater for blacks
than for whites. Indeed, college completions rose more than
two-fold among black males and more than three-fold among
black females. Despite these gains, the levels of college com-
pletion for blacks remain substantially below that of whites.
The black-white gap in college completion closed by only 2
percentage points among males in this period, and expanded

by 6 percentage points among females.

The only ethnic category for which gains in educational attain-
ment have been truly spectacular was “other nonwhites,” a cat-
egory that includes many Asian Americans.” In 2008, more

than half of male and female young adults in this category had

completed a four-year college degree. This is an increase since

1970 of 22 percentage points among males and 32 percentage

points among females.

Roadmap of the analysis

The remainder of the paper is structured as follows. The next
section provides further details on the polarization of U.S.
employment, both for the labor market as a whole and as it
has unfolded differentially among sex and education groups.
This section then considers four major potential causes of

polarization discussed briefly above: technological change,



trade and offshoring, de-unionization, and a falling mini-
mum wage. The section that follows further documents that
the polarization of employment is not unique to the U.S. but

rather is widespread among European Union economies.

The paper then steps back from this detailed portrait of polar-
ization to explore the overriding role of labor demand shifts
in explaining the sharp changes in earnings and employ-
ment levels by education and sex. This section shows that
the rising wages of college-educated workers relative to high
school-educated workers can in large part be explained by
a long-term, secular rise in the demand for college workers
coupled with a sharp decline in the entry of new college
workers in the U.S. labor market starting in the late 1970s.
This section highlights that a major proximate cause of this
slowdown is the sharp deceleration in the rate of college
attainment among young males starting in the late 1970s, the

reasons for which are only poorly understood.

The final section explores earnings by education level in
greater detail to document that the simple college versus
high school earnings dichotomy masks a highly consequen-
tial development: The rising demand for “education” appears
to be limited to very high levels of education. Workers with
less than a four-year college education, and particularly non-
college males, experienced stagnant or in some cases declin-
ing earnings over the past three decades. I link these striking
wage developments to the polarization of employment, argu-
ing that declining opportunities in middle-skill jobs help
to explain why wages are rising for highly educated work-
ers whiles wages for middle- and low-educated workers are
growing less rapidly and, moreover, converging toward one

another. The paper then offers concluding observations.
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Why is employment polarizing?

Facts and hypotheses

What explains the polarization of employment? This section
first offers a closer look at the polarization of employment
growth across occupations. It next reviews several potential

contributors to this phenomenon, including:

* Routine tasks replacing technological change

* International trade and offshoring of goods and services
* Declining private sector labor union penetration

+ The falling real value of the minimum wage

Polarization: A closer look

Job growth in the U.S. economy is increasingly concentrated
at the tails of occupational skill distribution, in both high-edu-
cation, high-wage occupations and low-education, low-wage
occupations, as show in Figure 1 on page 3."* This phenom-
enon is documented in greater detail in Figure 3, which plots
changes in employment by decade for 1979 through 2009 for
10 major occupational groups encompassing all of U.S. non-
agricultural employment.'®

These occupations divide neatly into three groups. On the left-
hand side of the figure are managerial, professional, and tech-
nical occupations. These are highly educated and highly paid
occupations. In 2009, between 45 percent and 75 percent of
workers in these occupations had at least a four-year college
degree, and fewer than 20 percent had no college education.
Employment growth in these high-skill occupations was
robust throughout the past three decades. Even in the current
recession, these occupations experienced almost no decline

in employment.
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The subsequent four columns display employment growth
in a set of middle-educated and middle-paid occupations,

among them:

 Sales
« Office and administrative
* Production, craft, and repair

* Operators, fabricators, and laborers

While employment growth in these occupations is positive in
each interval prior to 2000 though 2007, their growth rate lags
the economywide average and, moreover, generally slows in
each subsequent time interval. These occupations were also
particularly hard hit by the Great Recession, with absolute

declines in employment ranging from 7 percent to 17 percent.

The final three columns of Figure 3 depict employment trends
in service occupations. Service occupations are defined by
the Census Bureau as jobs that involve helping, caring for or
assisting others.' The majority of workers in service occupa-
tions have no post-secondary education, and average hourly
wages in service occupations are in most cases below the

other seven occupation groups.'’

Despite their low educational requirements and low pay,
employment growth in service occupations has been robust
over the past three decades. All three broad categories of ser-
vice occupations—protective service, food preparation and
cleaning services, and personal care—expanded by double
digits in the both the 1990s and the pre-recession years of the
past decade (1999 to 2007).



Why is employment polarizing? Facts and hypotheses

FIGURE 3

Percentage point change in employment by occupation, 1979-2009

Percentage change in employment

60%
50%
40%
30%
20%
10%
0%
-10%
-20%
-30%
) Food prep,
Production, : Operators, ) o Personal care
. - Office and ) Protective building
Managers : Professionals : Technicians Sales ) craft, and fabricators, ) and personal
admin ) services and grounds )
repair and laborers ; services
cleaning
B 1979-1989 22% 28% 37% 54% 11% 10% -5% 36% 31% 7%
1989-1999 27% 30% 17% 14% 3% 4% 1% 20% 11% 12%
B 1999-2007 15% 1% 14% 4% 1% 8% -11% 20% 18% 31%
B 2007-2009 -1% 0% 2% -7% -8% -17% -15% 2% 0% 5%

Source: May/ORG CPS data for earnings years 1979-2009. The data include all persons ages 16-64 who reported having worked last year, excluding those employed by the military and in agricultural occupations.
Occupations are first converted from their respective scheme into 328 occupation groups consistent over the given time period. From these groups, occupations are then consolidated into the 10 broad categories
presented in the figure. The occupation share is the percentage of all workers employed in that occupation.

Notably, even during the recessionary years of 2007 through
2009, employment growth in service occupations has been
modestly positive—more so, in fact, than the three high-
skilled occupations (professional, managerial, and technical
occupations) on the left-hand side of figure. Although not
shown in Figure 3, service occupations actually contracted as
a share of employment in the 1970s. Thus, their rapid growth

since 1980 marks a sharp trend reversal.’®

Cumulatively, these two trends—rapid employment growth
in both high and low-education jobs—have substantially
reduced the share of employment accounted for by middle-
skill jobs. In 1979, the four middle-skill occupations—sales,
office and administrative workers, production workers, and
operators—accounted for 57.3 percent of employment. In
2007, this number was 48.6 percent, and in 2009, it was 45.7
percent. This sizable shift in job composition reflects three
decades of employment growth at the tails of the occupa-

tional distribution.

One can quantify the consistency of this pattern by correlat-
ing the growth rates of occupations across multiple decades,
which essentially means calculating on a scale from nega-
tive one to positive one how similar two sets of numbers are.
Comparing the 1979 to 1989 and 1989 to 1999, the correla-
tion between occupational growth rates in these two periods
is 0.53. For the decades of 1989 to 1999 and 1999 to 2009,
this correlation is 0.74.

Perhaps most remarkably, the correlation between occupa-
tional growth rates during 1999 to 2007 period and 2007 to
2009—that is, prior to and during the current recession—is
0.76." In summary, the Great Recession dramatically reduced
overall employment in the U.S. economy but did not funda-
mentally alter the direction of occupational change prevailing

throughout this period.
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Sex differences in job polarization

The polarization of employment into low- and high-skill
occupations has unfolded with increasing velocity over the
past two decades. But this polarization did not occur evenly

among the sexes, as is shown in Figure 4.

The first set of columns in Figure 4 plot the change between
1979 and 2007 in the share of employment in high-, middle-,
and low-skill occupations among each sex. The share of male
employment in middle-skill occupations dropped by 7.0 per-
cent. For females, the fall was even larger at 15.8 percent. Yet
this “hollowing out” of the occupational distribution had dif-
ferent consequences for the sexes. Females moved dramati-
cally upward in the occupational distribution as they departed
the center. Male employment instead moved in roughly equal
measures to the tails of the distribution—that is, to high-
wage, high-skill and low-wage, low-skill jobs.

The second set of bars in Figure 4 breaks these patterns by edu-
cation group, showing that the share of males with no more
than a high school education employed in middle-skill occupa-
tions dropped by 3.9 percent between 1979 and 2007. More

FIGURE 4

than the entirety of this decline is accounted for by a corre-

sponding rise in employment in low-skill service occupations.

Simultaneously, the share of employment among males with
some college education declined in both middle- and high-
skill occupations. Even among males with a four-year col-
lege degree, employment in high-wage occupations declined
noticeably, with the slack taken up approximately evenly by

middle- and low-skill occupations.

Some portion of this occupational shift is arguably mechani-
cal. As the share of workers with higher educations rises, it
is inevitable that some subset will take traditionally noncol-
lege jobs. Put simply, when a third of the workforce is college
educated, not all college-educated workers will be managers
or professionals. Nevertheless, the decline of middle-skill
jobs has clearly displaced males toward the tails of the occu-
pational distribution. And the net effect is an increase in the
share of males in low-skill occupations compared to the share

of males in high-skill occupations.

Figure 4 paints a more encouraging picture for females.

Women with less than a four-year college degree experienced

Changes in occupational employment shares by education and sex, 1979-2007

Percentage change in occupational employment shares

20% Occupation skill group Occupation skill group

16% Low Medium High Low Medium High
12%

8%
4% I
4%
-8%
-12%
-16%

220% Al High school or less

W Males

Females

Occupation skill group Occupation skill group

Low Medium High Low Medium High

Some college College +

Definitions of skill groups
High skill: Managerial, professional, and technical occupations

Medium skill: Sales, office/admin, production, and operators

Low skill: Protective service, food prep, janitorial/cleaning, personal care/services

Source: May/ORG CPS data for earnings years 1979-2007. See note to Figure 12. The 10 broad occupations are classified as belonging to one of three broad skill groups.
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substantial—indeed, dramatic—declines in the share of their
employment in middle-skill occupations between 1979 and
2007. This decline was 11 percentage points for females with
high school or lower education, and 12 percentage points for
females with some college. Unlike for men, these losses in
middle-skill occupations were substantially offset by employ-
ment gains in high-skill occupations, and this is true for both
high school- and some-college-educated females.

In short, while female employment in middle-skill occupa-
tions declined by 16 percentage points between 1979 and
2007, female employment in low-skill occupations rose by
only 1 percentage point—with the remainder accounted for

by employment gains in high-skill occupations.

Gains in female occupational attainment are not, however,
simply due to “demand shifts” favoring female workers.
Women have entered professional, managerial, and techni-
cal fields by attaining expertise and education in technical
and professional fields such as law and medicine, and by
gaining skills, experience, and seniority on the job through
higher rates of labor force attachment. Conversely, the share
of women in traditional female career jobs such as teaching
and nursing has declined. The net effect of these changes is
that women more successfully adapted to shifts in demand
that have eroded employment opportunities in middle-skill
clerical, administrative, and production jobs (though the lat-
ter had very limited female employment to begin with).

These patterns of occupational change by sex and education
have their counterparts in trends in real earnings growth
by sex and education, as I discuss in the last section of
this report. Before doing so, I consider potential causes of

employment polarization.

Potential cause 1: Routine task-replacing
technological change

Aleading, though surely incomplete, explanation for job polar-
ization focuses on the changing demand for job tasks spurred
by the advent of workplace computerization. As is evident to
anyone who owns a television, uses a mobile phone, drives a
car, or takes a photograph, the price of information technol-

ogy has fallen at a remarkable pace in recent years.

A recent paper by Yale economist William Nordhaus estimates

that the real cost of performing a standardized set of compu-

tational tasks using information technology fell by roughly
one-third to one-half annually over the past six decades, lead-
ing to a cumulative decline of at least a trillion-fold in the cost of
computing.®' Processing tasks that were unthinkably expensive
30 years ago—such as searching the full text of a university’s

library for a single quotation—are now trivially cheap.

This rapid, secular price decline creates enormous economic
incentives for employers to substitute information tech-
nology for expensive labor in performing workplace tasks.
Simultaneously, it creates significant advantages for workers
whose skills become increasingly productive as the price of

computing falls.

This observation raises the question: For which tasks are
computers a substitute, and for which tasks are they a com-
plement? Stated differently, what are the tasks in which work-
ers of various education levels have a comparative advantage

over information technology?

Although computers are everywhere, they don’t do every-
thing. Rather, computers—or, more precisely, symbolic pro-
cessors that execute stored instructions—have a very specific
set of capabilities and limitations. Ultimately, their ability to
accomplish a task is dependent upon the ability of a program-
mer to write a set of procedures or rules to tell the machine
what to do at each possible contingency. For the task to be
machine-executable, it must be sufficiently well defined, or
“canned,” so that a nonsentient machine can execute it suc-
cessfully without the aid of “common sense” by rapidly and
accurately following the steps set down by the programmer.
Consequently, computers are highly productive and reliable
at performing the things that people can program them to
do—and inept at everything else.

Computer programs, for example, can play an unbeatable
game of checkers and a nearly unbeatable game of chess.
These games follow well-described rules and so are reason-
ably straightforward to program. In the workplace, computers
accomplish countless data processing and clerical activities,
such as sorting, filing, calculating, storing, retrieving, and
manipulating information. Similarly, computers now handle
many of the repetitive assembly and monitoring tasks on the
factory floor. Using the terminology from the introduction, I
refer to these procedural, rule-based activities as routine tasks.”

Routine tasks are characteristic of many middle-skilled cogni-

tive and manual activities, such as bookkeeping, clerical work,

The Hamilton Project | www.hamiltonproject.org 11



and repetitive production tasks. Because the core job tasks of
these occupations follow precise, well-understood procedures,
they are increasingly codified in computer software and per-
formed by machines or, alternatively, sent electronically to
foreign worksites. Thus, the substantial declines in clerical and
administrative occupations depicted in Figure 4 on page 10
are almost certainly a direct consequence of the falling price of
machine substitutes for these tasks. Notably, the central tasks
performed by these occupations—organizing, filing, retriev-
ing, and manipulating information—are dramatically more
prevalent in 2010 than they were in 1970. But these tasks are
now largely handled by machines.

This process of automation raises the relative demand for
nonroutine tasks in which workers hold a comparative advan-
tage. These nonroutine tasks can be roughly subdivided into
two major categories, abstract and manual tasks, which lie at
opposite ends of the occupational skill distribution. Abstract
tasks require problem-solving capabilities, intuition, and per-
suasion. These tasks employ workers with high levels of edu-

cation and analytical capability.

In contrast, manual tasks require situational adaptability,
visual and language recognition, and in-person interactions.
These tasks are characteristic of the jobs performed by jani-
tors and cleaners, home health aides, construction labor-
ers, security personnel, and motor vehicle operators. They
demand workers who are physically adept and, in some
cases, able to communicate fluently in spoken language. They
appear to require little in the way of formal education, how-
ever, at least relative to a labor market where most workers

have completed high school.

This latter observation applies with particular force to ser-
vice occupations. Tasks such as food preparation and serving,
cleaning and janitorial work, grounds cleaning and main-
tenance, in-person health assistance by home health aides,
and numerous jobs in security and protective services, are
highly intensive in nonroutine manual tasks. These activities
demand interpersonal and environmental adaptability yet
little in the way of formal education. These are precisely the
job tasks that are challenging to automate because they are
nonroutine. Also noteworthy is that these jobs are difficult to
outsource because, in large part, they must be produced and
performed in person (at least for now).2 Yet, as emphasized

above, these jobs generally do not require formal education
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beyond a high school degree nor, in most cases, extensive
training. Consequently, the potential supply of workers who
can perform these jobs is very large—and this is likely to mute
the potential for rapid wage growth in these occupations even

in the face of rising demand.**

In short, the displacement of jobs that are intensive in rou-
tine tasks probably contributes to the polarization of employ-
ment by reducing job opportunities in middle-skilled clerical,
administrative, production, and operative occupations. Jobs
that are intensive in either abstract or manual tasks are much
less susceptible to this process, however. Since these jobs are
found at opposite ends of the occupational skill spectrum—
in professional, managerial, and technical occupations on
the one hand, and in service and laborer occupations on the
other—the consequence may be a partial “hollowing out” or

polarization of employment opportunities.

A rapidly growing body of research appears to confirm the rel-
evance of this task-based approach to explaining occupational

change over time and across countries.”® Interestingly, employ-
ment projections from the U.S. Bureau of Labor Statistics also

support the view that low-education service jobs are likely to

be a major contributor to U.S. employment growth going for-
ward. The BLS forecasts that employment in service occupa-
tions will increase by 4.1 million, or 14 percent, between 2008

and 2018.% The only major occupational category with greater
projected growth is professional occupations, which are pre-
dicted to add 5.2 million jobs, or 17 percent.”’

Like all forecasts, these should of course be treated as tenta-
tive. Historically, the BLS has underpredicted the growing

demand for professional and managerial occupations.®

Potential cause 2: International trade and
offshoring of goods and services

Although I have focused the discussion so far on the labor
market consequences of rapidly advancing information and
communication technology, one can offer similar observa-
tions about the consequences of international trade and off-
shoring for domestic labor demand. Many of the tasks that
are “routine” from an automation perspective are also rela-
tively easy to package as discrete activities that can be accom-

plished at a distant location by comparatively low-skilled



workers for much lower wages. Cases in point: Bill processing,
data entry, tax preparation, and many repetitive production

tasks in assembly are commonly offshored.

Moreover, a number of articles by economist Alan Blinder
and his coauthors make a broader claim about the scope of
international offshoring.?® This body of work argues that any
job that does not need to be done in person (face to face) can
eventually be outsourced, regardless of whether the tasks that
make up the job are largely routine, manual, or abstract. An
iconic example of this form of offshoring is foreign call cen-
ters, which provide customer support to clients of domestic

firms, including credit card merchants and software vendors.

The job tasks performed by call-center workers are clearly
not (entirely) subject to automation at present. But the
tasks they perform have recently become tradable due to
both unprecedented declines in the cost of high-speed
communications, and growing ranks of literate, numerate,
English-speaking workers worldwide who are connected to
high-speed networks.*

In reality, there are many examples of tasks that can currently
be offshored but not automated (such as staffing call centers
or reading x-rays) and, conversely, tasks that can currently be
automated but not offshored, such as vacuuming floors or
picking stock items from warehouse shelves. Thus, it is clearly
not the case that computerization and the combination of
trade and offshoring have identical implications for domestic
labor demand. Nevertheless, there is enough overlap between
these two forces that it is quite difficult to assess the separate

contribution of each.

Short of such an assessment, four broad points appear relevant.
First, offshoring is in large part a consequence of information
technology. It would be inconceivable for firms to coordinate
critical components of production in real time among groups
of workers spread throughout the globe without the connec-
tive tissue of computers and high-speed communications that
allow close coordination over vast distance. Thus, the distinc-
tion between the “effect” of technology and the “effect” of off-
shoring on domestic labor demand is to some extent moot.
Offshoring would be irrelevant were it not for advancing
information technology. At the same time, these technologi-
cal advances would have somewhat different—and arguably

less sweeping—Ilabor market consequences were it not for

the substantial supply of literate, English-speaking, and tech-
nically skilled (in many cases) workers in developing coun-

tries eager to work at highly competitive wages.

Second, extensive economic analysis conducted in the 1990s
strove to distinguish between the role of international goods
trade (not offshoring) and the role of computer technology in
fomenting earnings inequality in advanced economies in that
period. Though this analysis was not entirely conclusive, the
consensus view at the end of the 20th century was that trade
flows were simply too small to explain the vast changes in skill
demands and wage structures that unfolded in many indus-
trialized economies during the 1980s and 1990s.*' Instead,
economists generally reached the conclusion that techno-
logical change was a far more important factor than trade in

explaining labor market developments in those two decades.

Third, a more recent body of work argues that trade integra-
tion between the United States and China in particular has
become so extensive over the past 15 years that it may be an
important factor at present. This conclusion is controversial,
but it is not without distinguished adherents, among them

the economist Paul Krugman. *

The final observation relevant to this discussion concerns off-
shoring specifically. Offshoring has captured the imagination
of policymakers as a major economic force. Indeed, the image
of Indian call centers servicing U.S.-based Dell customers and
Pakistani radiology technicians reading American CT scans
taken at the local community hospital are emblazoned in all
of our minds. These examples, however, mainly speak to the
potential of offshoring to open formerly nontradable occupa-
tions and tasks to international competition. The evidence is

that the scope of offshoring is limited so far.*

But past is not prologue. The potential disruptive nature of
offshoring cannot be ignored. While many economists would
agree that offshoring is not yet a substantial driver of labor
market developments in industrialized economies, it is likely
to have a more substantial effect on domestic labor demand
over the coming decade. As the prevalence of offshoring
increases, it appears likely that “routine” tasks will be most
susceptible to offshoring. But as the examples of call center
workers and radiology technicians suggest, oftshoring will

not be limited to routine tasks.
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Potential cause 3: Declining private sector
labor union penetration

There are numerous social institutions that affect the labor
market, including legislation, regulatory and oversight bod-
ies, payroll and income taxes, collective bargaining rules, and
social norms such as tipping and shared notions of fairness
in pay setting. Among these many complex institutions, two
that economists have focused on particularly are labor unions
and minimum wage laws. Both are important, but as noted in
the introduction, neither is likely to be a central explanation
for the patterns of employment and wage polarization docu-

mented above. I discuss them briefly here in turn.

As is well known, labor unions represent a far smaller share of
private sector workers at present than in the past. Data assem-
bled by Barry Hirsch of Georgia State University and David
MacPherson of Trinity University shows that private sector
union membership among U.S. workers declined from 21.2
percent in 1979 to 7.2 percent in 2009.** The operative ques-
tion, then, is whether the decline of labor unions can explain

the labor market polarization documented above.

There are several reasons to think that the decline of labor
unions is not primarily responsible for employment polariza-
tion. First, unions bargain with employers over wages, ben-
efits, and working conditions, but have very limited ability
to affect employment levels. Since job polarization primarily
reflects changes in the structure of employment—in particu-
lar, declines in middle-skill occupations and growth in low-
and high-skill occupations—it is unlikely that the decline of
unions directly plays a central role in this phenomenon.

Moreover, employment polarization—in particular the decline
in middle-skill jobs—occurs throughout the U.S. economyj; it
is not confined to manufacturing, trade-exposed, or histori-
cally union-intensive sectors. Finally, as detailed further below,
the fact that job polarization is widespread among European
economies, many of which have not experienced significant
declines in union representation or bargaining power, further
suggests that the decline of U.S. labor unions is unlikely to be a

primary cause of U.S. employment polarization.
To say that de-unionization is not responsible for employ-

ment polarization does not imply that the two phenomena are

independent, however. Advancing domestic production tech-
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nology, increasing trade flows, easier oftshoring of production
tasks, and vast improvements in the quality of developing
country manufacturers have led to reduced U.S. manufactur-

ing employment and, in some cases, lower profitability.

This is especially true in large heavily unionized subsectors
of U.S. manufacturing such as steel, passenger cars, aircraft,
and electronics. These technological, trade-based, and com-
petitive forces reduce union penetration by directly elimi-
nating union jobs and also making it less feasible for unions
to negotiate generous wages and benefits for their members.
Thus, de-unionization is to a significant extent a consequence
rather than a cause of the technological and international
forces that have spurred job polarization—though it would
be erroneous to say that these are the only factors responsible

for declining union penetration.

Though de-unionization has contributed little to employment
polarization, it has arguably had a greater role in wage polar-
ization. As discussed in two recent papers by Sergio Firpo,
Nicole Fortin, and Thomas Lemieux of Escola de Economia
de Sdo Paulo and the University of British Columbia, labor
unions appear not only to raise the wages of the workers that
they represent—typically, middle-educated blue-collar pro-
duction workers—but also tend to decrease inequality among
these workers by compressing the distribution of earnings.*
Hence, a decline in union penetration may cause a decline in
wages of middle-skill workers and a rise in the wages of both

high- and low-skill workers.

Nevertheless, the hypothesis that declining union member-
ship can adequately explain wage polarization must be quali-
fied on two grounds. First, the interaction between union and
nonunion wages is complex; unions may reduce inequality
among their members while raising inequality overall. Thus,

the net effect is ambiguous.

Second, the period of wage polarization documented above
is most pronounced from 1989 forward. Yet, 9 percentage
points of the 14 percentage point decline in private sector
union penetration that occurred over the past three decades
took place in the 1980s. Union penetration fell only 3 per-
centage points in the 1990s and 2 further percentage points
thereafter. This discrepancy in timing also suggests that
declining union penetration is unlikely to be central to recent

wage structure changes.



Potential cause 4: The declining real value of
the federal minimum wage

A final key U.S. institutional development of potential rel-
evance to the discussion is federal and state minimum wage
laws, which tend to compress the lower tail of the earnings
distribution and may also reduce unemployment in low-skill
jobs—though robust evidence supporting this simple theo-

retical prediction is surprisingly hard to come by.

The U.S. minimum wage declined substantially in real terms
over the past three decades. In constant 2008 dollars, it fell
by almost one-third, from $7.50 per hour to $5.29 per hour
between 1979 and 1989. The minimum wage then fluctuated
in the range of $5.45 to $6.50 per hour between 1989 and
2006, and did not experience another fall comparable to the
1980s.” There is consensus among economists that the sharp
decline in the federal minimum wage in the 1980s contrib-

uted to declining lower-tail wages in that period—especially

for women—though the extent of this contribution is a mat-
ter of some debate.’® Thus, as with labor unions, it is conceiv-
able that the minimum wage has contributed to the polarized

wage patterns discussed in this paper.”

But the fluctuations in the real minimum wage are an unlikely
candidate to explain the polarization of employment. As with
de-unionization, a key argument against the minimum wage
as a primary causal factor is that the timing of the explanation
does not fit the central facts. The sharp decline in the real fed-
eral minimum wage during the 1980s might in theory have
spurred a rise in low-skill, low-wage employment because it
would have made it cheaper for employers to hire low-skilled
workers. Yet, as shown in Figure 1 on page 3, the opposite
occurred. Then, from the late 1980s forward, when the real
tederal minimum wage stabilized or rose modestly, one might
have predicted that low-skill employment would stagnate or

decline. Instead, it grew rapidly.
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|s polarization a uniquely American phenomenon?

If the above explanations for employment polarization have
any force, they should be far more broadly applicable than
just the U.S. labor market. Clearly, the same technologies
and many of the same trading opportunities available in the
United States are ubiquitous among industrialized economies.
While a detailed test of this hypothesis is beyond the scope of
this paper, I provide an initial exploration of the comparabil-
ity of occupational changes in the United States and Europe
here. I use Eurostat data to construct nonagricultural occu-
pational employment series for years 1992 through 2008 for
10 European economies and the United States.* The eight
occupational categories provided by Eurostat are coarser than
(even) the broad categories used above in the U.S. data. I fur-

ther aggregate the U.S. data for comparison.

Figure 5 plots employment shares in the United States and
Europe for these eight Eurostat occupations. Panel A of the
figure focuses on workers under age 40. This focus is useful
because changes in occupational composition are typically
first evident among younger workers.* The plot reveals a strik-
ing commonality in employment trends in the United States
and European Union: high-education occupations (managers,
professionals, and technicians) are increasing; middle-educa-
tion occupations (clerks, crafts and trades, and operators and
assemblers) are in decline; and low-education service occupa-
tions (which unfortunately are aggregated with sales occupa-

tions by Eurostat) are also growing.#
Figure Sb presents analogous plots for workers ages 40 and

above. For older workers, the growth in service employment

is less pronounced than for the young in both the United
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States and Europe, reflecting the comparative stability of
occupational composition among workers who are well along
in their careers. Nevertheless, the correlation of U.S. and E.U.
changes in employment shares by occupation are relatively
high. For the younger group, this correlation is 0.63. For older

workers, it is 0.41.

These simple comparisons are of course merely suggestive of a
significant commonality in the composition of occupations—
or, more abstractly, tasks—demanded by employers in the
United States and Europe. Recent research papers provide far
more detailed comparisons of employment trends across the
European Union, and relate them to measures of technology,
capital deepening, and offshoring.* Their analyses strongly
support the hypothesis that routine-task intensive occupa-

tions are in sharp decline across much of industrialized Europe.

Figure 6, based on a recent paper by Maarten Goos, Alan
Manning, and Anna Salomons of the London School of
Economics and the Katholieke Universiteit Leuven, plots
the change in the share of overall employment in each of 16
European countries for years 1993 through 2006 accounted
for by three sets of occupations grouped according to aver-
age wage level.* Middle-wage occupations declined as a share
of employment in all 16 countries during this 13-year period.
The largest declines occurred in France and Austria, 12 and 14
percentage points, respectively, and the smallest in Portugal
(1 percentage point). The unweighted average decline across
countries was 8 percentage points. Conversely, high-wage
occupations increased their share of employment in 13 of 16

countries, with an average gain of 6 percentage points. Finally,



Is polarization a uniquely American phenomenon?

FIGURE 5A

United States and European Union occupation percentages, age 39 or below
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FIGURE 5B

United States and European Union occupation percentages, age 40 or above
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FIGURE 6

Change in employment shares by occupation in 16 European countries
Occupations grouped by wage tercile: Low, middle, high, 1993-2006
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low-wage occupations increased as a share of employment
in 11 of 16 countries. Notably, in all 16 countries, low-wage
occupations increase in size relative to middle-wage occupa-
tions. The average increase in employment in low-wage rela-

tive to middle-wage occupations was 10 percentage points.

To facilitate comparison with the United States, the final
columns of Figure 6 plot the average change in the share of
national employment in high-, middle-, and low-age occupa-
tions in all 16 European Union economies alongside a similar
set of occupational shift measures for the United States. The
similarity between the United States and the European Union
is striking—indeed, the polarization evident in the United

States is at least as pronounced in the European Union.
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While further analysis is required to understand in detail the
relationship between occupational composition, wages, and
technological changes across industrialized economies, these
preliminary analyses unambiguously confirm that the phenom-
enon of employment polarization is not unique to the United
States. The comparability of these occupational shifts across a
large set of developed countries makes it likely that a common
set of forces contributes to these shared labor market develop-
ments. Simultaneously, as stressed above, the substantial differ-
ences among countries apparent in the data underscores that
no single factor or common cause explains the diversity of

experiences across the United States and the European Union.



Declining labor force participation

The role of labor demand shifts

The explanation proposed above for employment polariza-
tion—which focuses on technological change, trade, and
offshoring—is what economists call a “demand-side” expla-
nation. That’s because it points the causal arrows toward
changes in employers’ demands for skills rather than changes
in the available supply of skills that might result from changes
in educational attainment or shifts in workers” willingness
to participate in the labor market. This section provides a
straightforward test of the plausibility of this argument by

asking whether the patterns of changing employment and
wages among demographic groups can both be explained by
changes in employers” demands for workers of various edu-
cation and experience levels. After establishing that the data
are broadly consistent with a demand-side explanation of
employment polarization, I subsequently show in the next
section that demand shifts are not the entire story. Indeed, an
important part of the growth in the college versus high school

gap is explained by fluctuations in college attainment.

FIGURE 7

Employment-to-population rates among black and white males and females, ages 20+, 1973-2010
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FIGURE 8A

Changes in employment to population rates by education and sex, 1979-2007

Percentage change in employment to population rate
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Source: May/ORG Current Population Survey 1973-2009. See note to Table 1.

A key starting point for this discussion, depicted in Figure 7,
is that while employment-to-population rates necessarily fluc-
tuate upward and downward with the business cycle, the last
several decades have witnessed a long-term downward trend
in the employment-to-population rate of males and an even
more striking upward trend among females. The panels of
Figures 8a and 8b provide further detail on these aggregate pat-
terns by plotting changes in employment-to-population rates
by education group, gender, and race, focusing on the period
between 1979 and 2007. These years are chosen because they

are high water marks of their respective business cycles.

During this interval, male employment-to-population rates
declined modestly for all education levels and among all race
groups. But these declines are most pronounced for less-edu-
cated males—those with high school or lower levels of edu-
cation—and particularly for less-educated minority males. In
contrast, the employment-to-population rates of females rose

among all but the least-educated group over this same period.

Do these large changes in employment-to-population rates
augur good or bad news about the state of the labor market?
The answer depends in large part on whether these changes

are driven by supply or demand shifts—that is, by increased
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desire for leisure by potential workers (a labor supply shift) or
by reduced demand for labor by potential employers (a labor
demand shift).

We can differentiate these explanations by asking whether a
fall in employment for a demographic group is accompanied
by a rise in its wages—which would occur if the group had
reduced its labor supply to the market—or whether instead
a fall in employment for a demographic group is accompa-
nied by a fall in its wages, which would occur if employer
demand for that group’s skills had declined. Thus, a simple

“Economics 101” test of whether changes in employment are
primarily demand driven rather than supply driven is whether
earnings are declining for groups with declining employment
(a demand shift) or whether they are instead rising for groups
with declining employment (a supply shift).

To implement this simple test, I calculate the change in each
decade in the employment-to-population ratio and aver-
age real hourly wage (expressed in logarithms) of 80 demo-
graphic groups, as defined by two sexes (male and female),
three race categories (white, black, and nonwhite other),
four age groups (16 to 24, 25 to 39, 40 to 54, and 55 to 64),
and five education groups (high school dropout, high school



FIGURE 8B

Changes in male employment to population rates by race group, 1979-2007
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5%

0%

-10%

-15%

-20%

-25%

-30%

High school dropout High school graduate

B White -0.10 -0.09
Black -0.24 -0.14
B Nonwhite other -0.16 -0.07

Source: May/ORG Current Population Survey 1973-2009. See note to Table 1.

graduate, some college, college graduate, and greater than col-
lege). The change in the employment-to-population rate over
the respective time period is then regressed on the change in

the mean logarithmic hourly wage over the same time period.

Details of these regressions are relegated to Appendix Tables
1 and 2 on page 34. A summary conclusion is that changing
real earnings and changing employment-to-population rates
are strongly and significantly positively correlated in each of
the last three decades (1979 to 1989, 1989 to 1999, and 2000
to 2009), as well as before and during the current recession
(2000 to 2007 and 2007 to 2009). Over the entire 1979-to-
2009 period, a 10 percent increase in wages for a demographic
group was robustly associated with a 5.8 percentage point rise

in its employment to population rate.

Conversely, a 10 percent decline in wages is associated with
a 5.8 percentage point decline in employment to population.
Column 5 of the table also separately performs this regres-
sion analysis using exclusively the three most recent years
for which data are available, 2007 to 2009. This regression
detects exactly the pattern seen in the 1980s, 1990s, and pre-

L
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Some college College graduate Postcollege education
-0.02 -0.02 -0.05
0.01 0.00 -0.06
0.02 0.02 -0.02

recession years of the 2000’s: During the current recession,
demographic groups that saw the largest drops in employ-
ment also suffered the largest declines in earnings. This result
underscores a point made in the introduction: The Great
Recession has reinforced prevailing labor market trends that

were underway long before the recession.

Appendix Table 2 further shows that this robust positive rela-
tionship between wage and employment changes is detected
for all demographic subgroups: both sexes, all race groups,
both younger and older workers, and both college and non-
college workers. Demographic groups with declining earn-
ings over the past three decades also experienced declining
employment-to-population rates, and vice versa for groups

with rising earnings.*

This evidence supports the viewpoint that the changing pat-
terns of employment and earnings documented above—most
saliently, employment polarization—are driven to a substan-
tial extent by changes in employers’ demand for workers of
various skill levels and occupational specialties, rather than

by changes in the supply of workers to the labor market.
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The slowing rate of college attainment and the
rising college wage premium

If the changing patterns of labor force participation in the
United States are to a substantial extent caused by changes in
wages, this raises the question of why wages have risen by so
much more for some groups than others—in particular, for
highly educated workers relative to less-educated workers.
It turns out that one crucial explanatory factor is the sharp
deceleration in the relative supply of college-educated work-

ers in the United States beginning in the late 1970s.

From the end of World War II to the late 1970s, the relative
supply of college-educated workers versus noncollege-edu-
cated workers rose robustly and steadily, with each cohort of
workers entering the labor market boasting a proportionately
higher rate of college education than the cohort that preceded
it. This intercohort pattern is seen in Figure 9, which plots the
relative supply of college-educated versus noncollege-edu-
cated workers from 1963 to 2009.

From 1963 through 1982, the relative supply of college-edu-
cated workers rises steadily. But in 1983, this growth in rela-
tive supply sharply decelerates. Cohorts of workers entering
the labor market after 1982 are somewhat more educated on
average than their predecessors, but the rate of intercohort

increase slows markedly.

This deceleration is particularly evident when we focus in
Figure 9 on young adults with fewer than 10 years of expe-
rience—the cohorts of recent labor market entrants in each
period. While the supply of young college-educated males
relative to young high school-educated males increases rap-
idly in the 1960s and early 1970s—and indeed throughout
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the postwar period—this rising tide reaches an apex in 1974,
from which it barely budges for the better part of the next 30
years. Among young females, the deceleration in supply is not
as abrupt or as complete as for males. Nevertheless, it is read-
ily apparent from Figure 9 that the relative supply of young
female college graduates decelerates, along with males, in
1974 and then decelerates further in 1982.4

The counterpart to this deceleration in the growth of relative
supply of college-educated workers is the steep rise in the
college-versus-high-school earnings ratio that commenced
in the early 1980s and continues to the present, depicted in
Figure 10.

Concretely, when the influx of new college graduates slowed,
the premium that a college education commanded in the
labor market increased. The remarkably tight correspondence
between the relative supply of college-educated workers on the
one hand and their relative earnings on the other is depicted
in Figure 11, which plots in each year from 1963 to 2008 the
college-versus-high-school earnings ratio (in blue) alongside

the college-versus-high-school supply measure (in green).

To facilitate this comparison both measures in Figure 11 have
been de-trended; thus, an upward movement in either series
reflects an acceleration in supply or relative wages and con-
versely a downward movement reflects a deceleration in supply
or relative wages. Notice that when the relative supply (green)
measure decelerates (trends down), the relative wage (blue)
measure accelerates (trends up). The clear and robust inverse

relationship between these two quantities—the relative supply



The slowing rate of college attainment and the rising college wage premium

FIGURE9

College degree vs. high school diploma log relative
supply, 1963-2008

FIGURE 10

College degree vs. high school diploma weekly
wage ratio, 1963-2008
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Source: March CPS data for earnings years 1963-2008. Labor supply is calculated using all persons ages
16-64 who reported having worked at least one week in the earnings years, excluding those in the
military. The data are sorted into sex-education-experience groups of two sexes (male, female), five
education groups (high school dropout, high school graduate, some college, college graduate, and
greater than college) and 49 experience groups (0-48 years of potential experience). Number of years of
potential experience is calculated by subtracting the six (the age at which one begins school) and the
number of years of schooling from the age of the individual. This number is adjusted to the assumption
that an individual cannot begin work before age 16. If this calculation is less than zero, the years of expe-
rience are set to equal zero. The labor supply for college and high school groups, by experience level, is
calculated using efficiency units. Efficiency units are the mean labor supply for broad college (including
college graduates and greater than college) and high school (including high school dropouts and high
school graduate) categories, weighted by fixed relative average wage weights for each cell. The labor
supply of the “some college” category is divided equally between the broad college and high school
categories. The fixed set of weights for 1963-2008 are constructed using the average wage in each of the

490 cells (two sexes, five education groups, 49 experience groups) over this time period, relative to the
reference wage of a male high school graduate with 10 years of experience.

and relative wages of college versus high school graduates—
demonstrates the key role played by the decelerating supply of
college workers in driving the rising college premium.

This explanation for the college wage gap may appear almost
too simple. After all, we are just comparing two time series,
one of relative wages, another of relative supplies. But a
host of rigorous studies confirm the remarkable explanatory
power of this simple supply-demand framework for explain-
ing trends in the college-versus-high-school earnings gap over
the course of nine decades of U.S. history, as well as across
other industrialized economies (most notably, the United
Kingdom and Canada), and among age and education groups

within countries.*’

Wage ratio
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Source: March CPS data for earnings years 1963-2008. Log weekly wages for full-time, full-year workers
are regressed in each year on four education dummies (high school dropout, some college, college
graduate, greater than college), a quartic in experience, interactions of the education dummies and
experience quartic, and two race categories (black, nonwhite other). The composition-adjusted mean
log wage is the predicted log wage evaluated for whites at the relevant experience level (5, 15, 25, 35, 45
years) and relevant education level (high school dropout, high school graduate, some college, college
graduate, greater than college). The mean log wage for college and high school is the weighted average
of the relevant composition adjusted cells using a fixed set of weights equal to the average employment
share of each group. The exponentiated ratio of mean log wages for college and high school graduates
for each year is plotted.

See Data Appendix for more details on treatment of March CPS data.

Yet, if this framework is to be taken seriously, two questions
need particular attention. First, why does a mere deceleration
in the relative supply of college-educated workers lead to a
rise in college wages? After all, there are still relatively more
college graduates than there used to be; it is only that their
rate of increase has slowed. The answer to this question—
explored in rich detail by economists Claudia Goldin and
Lawrence Katz in their 2008 book The Race between Education
and Technology—is that the relative demand for college-edu-
cated labor has increased for decades, at least since the end of
the first World War.*®

The secularly rising demand for literate, numerate, and ana-
lytically capable workers stems from the changing job require-
ments of arapidly technologically advancing economy. In each
successive decade, the United States and other industrialized
economies became increasingly reliant on scientific, engi-
neering, and managerial expertise, as well as on vast amounts
of capital, to produce goods and services. These technological

forces increased demand for highly educated workers more
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FIGURE 11

Detrended changes in college degree vs. high
school diploma relative supply and relative wages

Change in relative wage Change relative supply

5% 15%

10%

P

5%

0%
-5%
-5%

-10%
1963

-10%

1968 1973 1978 1983 1988 1993 1998 2003 2008

e Change relative wage (%) Change relative supply (%)

Source: March CPS data for earnings years 1963-2008. See notes to Figure 1 and Figure 9. The detrended
supply and wage series are the residuals from separate OLS regressions of the relative supply and relative
wage measures on a constant and a linear time trend.

or less continuously.* Thus, when steadily rising demand for
college workers confronted decelerating supply in the early
1980s, an inevitable economic result was rising relative earn-

ings of college workers.

But this explanation raises a second puzzle. Why did the
supply of college-educated workers decelerate in the early
1980s? And why has it not rebounded in light of the rising
returns from a college degree? Four factors are particularly
relevant, as detailed by David Card of the University of
California Berkeley and Thomas Lemieux of the University
of British Columbia.*® These authors’ first observation is that
the Vietnam War artificially boosted college attendance dur-
ing the 1970s. The reason is that for most of the war, males
enrolled in postsecondary schooling were permitted to defer
military service. When the Vietnam War ended in the early
1970s, college enrollment rates dropped sharply, particularly
among males, leading to a decline in college completions half
a decade later. This is evident in the slowdown in college sup-
ply in 1974 (a year after the war’s end) depicted in Figure 9.
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A second important factor identified by Card and Lemieux is
that the college wage premium fell by more than 10 percent-
age points during the 1970s due to the rapid influx of college-
educated workers into the labor force, as show in Figure 10.
This downturn in relative college earnings probably discour-
aged high school graduates from enrolling in college. Indeed,
economist Richard Freeman famously argued in his 1976
book, The Overeducated American, that the supply of college-
educated workers in the United States had so far outstripped
demand that the net social return of sending more high school

graduates to college was negative.”!

A third partial explanation for this development is that the
cohorts entering the labor market after 1982 were substan-
tially smaller than their immediate predecessors, who in
turn were the youngest Baby Boomers. Accordingly, even if
these new cohorts entering the workplace brought compara-
tively high levels of education to the labor market, their entry
would not have raised the college share as rapidly as preced-

ing cohorts simply due to their relatively smaller numbers.**

Yet the most important cause—and a deeper mystery—is
that while females have robustly increased their rate of col-
lege completion since the 1980s, males have not, as shown
in Figure 12. While the data in that figure only covers the era
from 1970 to the present, the slow growth of college attain-
ment depicted there is even more startling against a longer
historical backdrop. Between 1940 and 1980, the fraction of
young adults ages 25 to 34 who completed a four-year col-
lege degree at the start of each decade increased three-fold
among both sexes, from S percent and 7 percent among
males and females, respectively, in 1940 to 20 percent and 27

percent, respectively, in 1980.

After 1980, however, this trajectory shifted differentially by
sex. College completion among young adult females slowed
in the 1980s, but then rebounded in the subsequent two
decades. For males, however, college attainment among
young adults fell sharply after the end of the Vietnam War
in 1974, and has taken nearly three decades to return to its
mid-1970s high water mark. Looking forward, it is clear that

females will be the more educated sex for many years to come.

Thus, a major proximate explanation for why the wage gap
between college-educated workers and high school-educated
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FIGURE 12

College completion rates of young adults, ages 25-34, by gender and race, 1970-2008
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Source: Census Data 1970-2000 and U.S. Census American Community Survey 2008. Education rates are calculated using all person ages 25-34. College-going for 1970 and 1980 is considered the completion of four
or more years of college. College-going for 1990 onward is considered the completion of a bachelor’s degree or more, or, five+ years of college.

workers has expanded sharply over the past three decadesis ~ Of course, the skill demands of the U.S. economy did not
that male four-year college attainment stagnated throughout  stand still over the course of these decades even as college
this interval. And although female four-year college attain-  completion rates slowed. Consequently, college graduates are
ment rose substantially, the net effect of male and female  increasingly scarce relative to the set of jobs seeking them.
changes in college-going was a slowdown in the entry of new

college graduates into the U.S. labor market.

The Hamilton Project | www.hamiltonproject.org 25



The flattening and steepening of the

payoff to education

Although the college versus high school premium is a con-
venient measure of the economic payoff to higher education,
focusing on it alone masks three important nuances that are
particularly relevant to the evolution of wages in the U.S.
labor market since 1979.

The first, portrayed in Figure 13, is that a sizable share of the
increase in wages for college-educated workers relative to
noncollege-educated workers since 1980 is explained by ris-
ing wages for workers with postbaccalaureate degrees. Real
earnings for this group increased steeply and nearly continu-
ously from at least the early 1980s to the present. In contrast,
earnings growth among those with exactly a four-year college
degree was much more modest. For instance, real wages for
males with exactly a four-year degree rose by only 10 percent
between 1979 and 2007. This is an anemic performance com-
pared to those males with postbaccalaureate degrees, who

experienced real wage gains of 26 percent over the same period.

A second nuance is that a major proximate cause of the grow-
ing college/high school earnings gap is not steeply rising
college wages but rapidly declining wages for the less edu-
cated—especiallyless-educated males. Real earnings of males
with less than a four year-college degree fell steeply between
1979 and 2007—by 4 percent and 12 percent, respectively,
for some-college and high school males, and by 16 percent

for high school dropouts.
For females, the picture is qualitatively similar but the levels

are decidedly more favorable. Wages for females without at

least some college education were largely stagnant between
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1979 and 2007, but unlike among males, they did not sharply
decline. Meanwhile, real earnings of females with some col-
lege education, four-year college degrees, and postcollege
education rose substantially—in all cases by more than for

males of the same education categories.

This rise in female earnings does not merely reflect a change
in the labor market “price” of female labor, of course; it also
stems from an increase in the skills and labor market experi-
ence of female workers who entered professional, managerial,
and technical fields in large numbers over this period while
reducing their rate of entry into traditionally female-domi-

nated occupations such as teaching and nursing.*

A third nuance, evident in the most recent two decades, is
that while the earnings gaps among workers with some col-
lege education, workers with a high school degree, and work-
ers who dropped out of high school expanded sharply in the
1980s, these gaps stabilized thereafter. Increasingly, the wages
of high school dropouts, high school graduates, and those
with some college education moved in parallel—as if they

were three “sizes” of the same underlying bundle of skill. **

The net effect of these three trends—rising wages for college-
and postbaccalaureate-educated workers, stagnant and falling
real wages for those without a four-year college degree, and
the stabilization of the wage gaps among noncollege work-
ers—is that the wage gains for additional years of schooling
have become much steeper for very high levels of schooling
and somewhat flatter for low levels of schooling. This can

be seen in Figure 14, which plots the median percentage
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FIGURE 13

Percent changes in real hourly earnings by education, 1979-2007
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Source: May/ORG CPS data for earnings years 1973-2009. The data are sorted into sex-race-age-education groups of two sexes (male/female), three race categories (white, black, nonwhite other), four age groups
(16-24, 25-39, 40-54, 55-64), and five education groups (high school dropout, high school graduate, some college, college graduate, and greater than college). The mean log wage for each gender-education group
presented in the figure is the weighted average of the relevant cells using a fixed set of weights equal to the average employment share of each group. The percent change is calculated using exponentiated mean log
wages for 1979 and 2007.

See Data Appendix for more details on treatment of May/ORG CPS data.

FIGURE 14

Median hourly wage gain by years of schooling, 1973 and 2007

Percentage wage gain

20%
16%

12%

8%
) I I I I I
0% j
8 9 10 1 12 13 14 15 16 17 18

Years of schooling

W 1973 2007

Source: May/ORG CPS data for earnings years 1973-2009. For each year, a quantile regression of the median real log hourly wage is estimated. Log hourly wages for all workers, excluding the self-employed and those
employed by the military, are regressed on a quadratic in education (eight categories), a quartic in experience, a female dummy, and interactions of the female dummy and the quartic in experience. Predicted real log
hourly wages from the median quantile regression are computed in 1973 and 2007 for each of the years of schooling presented. See Data Appendix for more details on treatment of May/ORG CPS data.
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increase in hourly wages associated with each additional year
of schooling in 1973 and in 2007.%

In 1973, the wage return for a year of college education was
somewhat larger than for a year of postsecondary education,
but the difference was relatively modest. The last year of high
school increased earning power by approximately 7 percent
while the first year of college increased it by about 10 percent.
Fast forward to the present and the curvature of the school-
ing-to-earnings relationship becomes dramatically more pro-
nounced. In 2007, the data imply that the last year of high
school raises earnings by approximately 9.5 percent while
the completion of a four-year college degree raises earnings
by 16 percent!*

Thus, large payoffs from schooling are increasingly associ-
ated with the attainment of four-year and postcollege degrees.
Intermediate years of college study below a four-year degree
do not appear to generate proportionate gains in earnings.
The upshot: Workers with less than a college education clus-
ter relatively closer together in the earnings distribution while

the most educated groups pull away.

These patterns of wage growth by gender and education mir-
ror the patterns of occupational change depicted in Figure 4
on page 10. As shown in Figure 13, wage growth for males
has been sluggish or negative since 1980 for all but the most
highly educated workers, those with at least a four-year col-
lege degree. This pattern also is reflected in the downward

occupational movement of noncollege males. *
Conversely, real wage growth for females has been modestly to

strongly positive for all education groups except high school

dropouts. Paralleling these wage trends, female occupational
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composition has shifted favorably; as middle-skill occupa-
tions have contracted, females have found employment both
in low-skill services and high-skill professional, managerial,

and technical occupations.

Even the increased “clustering together” of noncollege work-
ers is plausibly a consequence of occupational polarization. If
there are fewer middle-skill jobs for middle-educated work-
ers—those with a high school degree or some college—this
makes it likely that middle- and low-education workers
increasingly compete for similar opportunities in compara-
tively low-skill, low-wage services. Indeed, a recent paper by
economist Christopher Smith of the Federal Reserve Board
of Governors documents increased competition among

adults and teenagers for low-skill service jobs.**

In summary, the occupational polarization documented
above finds a clear counterpart in the marked divergence in
real earnings among gender and education groups that have
been more or less adversely affected by the polarization of
job opportunities. As middle-skill blue- and white-collar
jobs have declined, demographic groups that have main-
tained their occupational stature or moved upward in the
occupational distribution have seen real wage growth. These
groups include males with at least a four-year college degree
and females with at least some college education, and to a
lesser degree females with a high school diploma. Conversely,
groups that have moved downward in the occupational skill
distribution as middle-wage employment opportunities have
declined have seen their wages stagnate or fall. Downward
occupational mobility and concomitant declines in earnings
have been most pronounced for males with only a high school
degree, and for high school dropouts of both sexes.



Conclusions

Although the U.S. labor market will almost surely rebound
from the Great Recession, this paper presents a somewhat
disheartening picture of its longer-term evolution. Rising
demand for highly educated workers, combined with lagging
supply, is contributing to higher levels of earnings inequality.
Demand for middle-skill jobs is declining, and consequently,
workers that do not obtain postsecondary education face a

contracting set of job opportunities.

Perhaps most alarmingly, males as a group have adapted
comparatively poorly to the changing labor market. Male
educational attainment has slowed and male labor force par-
ticipation has secularly declined. For males without a four-
year college degree, wages have stagnated or fallen over three
decades. And as these males have moved out of middle-skill
blue-collar jobs, they have generally moved downward in the

occupational skill and earnings distribution.

The obvious question, as Scrooge asks the Ghost of Christmas
Yet to Come is: “[ A]nswer me one question. Are these the shad-
ows of the things that Will be, or are they shadows of things
that May be, only?” Is the labor market history of the last three
decades inevitably our destiny—or is it just that it could end
up being our destiny if we do not implement forward-looking

policy responses?

While this paper is intended as a spur to policy discussion rather
than a source of policy recommendations, I will note a few pol-

icy responses that seem especially worthy of discussion.

First, encouraging more young adults to obtain higher educa-
tion would have multiple benefits. Many jobs are being cre-
ated that demand college-educated workers, so this will boost
incomes. Additionally, an increased supply of college gradu-
ates should eventually help to drive down the college wage

premium and limit the rise in inequality.

Second, the United States should foster improvements in
K-12 education so that more people will be prepared to go
on to higher education. Indeed, one potential explanation
for the lagging college attainment of males is that K-12 edu-
cation is not adequately preparing enough men to see that

as a realistic option.

Third, educators and policymakeres should consider training
programs to boost skill levels and earnings opportunities in
historically low-skilled service jobs—and more broadly, to
offer programs for supporting continual learning, retraining,

and mobility for all workers.

Finally, another potential policy response is to consider R&D
and infrastructure investments that will have broadly distrib-
uted benefits across the economy. Examples might include
expanding job opportunities in energy, the environment,
and health care. The return of the classic manufacturing job
as a path to a middle-class life is unlikely. But it may be that
various service jobs grow into attractive job opportunities,
with the appropriate complementary investments in training,
technology, and physical capital. Perhaps these could be the

shadows of what is yet to come.
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Data appendix

May/Outgoing Rotation Groups Current
Population Survey

Wages are weighted by CPS sample weights. Hourly wages
are equal to the logarithm of reported hourly earnings for
those paid by the hour and the logarithm of usual weekly
earnings divided by hours worked last week for nonhourly
workers. Top-coded earnings observations are multiplied
by 1.5. Hourly earners of below $1.675/hour in 1982 dol-
lars ($3.41/hour in 2008 dollars) are dropped, as are hourly
wages exceeding 1/35th the top-coded value of weekly
earnings. All earnings are deflated by the chain-weighted
(implicit) price deflator for personal consumption expendi-
tures, or PCE. Allocated earnings observations are excluded
in all years, except where allocation flags are unavailable
(January 1994 to August 1995).
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March Current Population Survey

Wages are calculated using March CPS data for earnings
years 1963-2008, for full-time, full-year workers ages 16-64,
excluding those who are in the military or self-employed.
Full-time, full-year workers are those who usually worked 35
or more hours per week and worked 40 or more weeks in the
previous year. Weekly earnings are calculated as the logarithm
of annual earnings divided by weeks worked. Calculations are
weighted by CPS sampling weights and are deflated using the
personal consumption expenditure (PCE) deflator. Earnings
of below $67/week in 1982 dollars ($136/week in 2008
dollars) are dropped. Allocated earnings observations are
excluded in earnings years 1967 forward using either family
earnings allocation flags (1967-1974) or individual earnings
allocation flags (1975 earnings year forward).



Data appendix

APPENDIX FIGURE 1A

Percent changes in real hourly earnings by education and race, 1979-2007, males
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APPENDIX FIGURE 1B

Percent changes in real hourly earnings by education and race, 1979-2007, females
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APPENDIX FIGURE 2A

Changes in occupational employment shares by education and race, 1979-2007, males
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APPENDIX FIGURE 2B

Changes in occupational employment shares by education and race, 1979-2007, females
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Data appendix

APPENDIX FIGURE 3A

Change in occupation share by country, 1992-2008, males

Percentage change in occupation share
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APPENDIX FIGURE 3B
Change in occupation share by country, 1992-2008, females
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TABLE 1

Regression results: Relationship between the change in employment-to-population ratios and
changes in real log hourly wages 1979-2009

1979-1989 1989-1999 1999-2009 1999-2007 2007-2009 1979-2009
Change in log hourly wage 0.33%%* 0.17%%* 0.70%** 0.29%** 0415 0.58%**
t-statistic 6.31 34 6.36 331 3.74 12.69
Constant 0.04%** -0.01** -09*** -0.03%** -0.04%** -066%**
t-statistic 725 -2.36 -15.15 -7.54 -15.19 -9.14
Observations 120 118 118 118 120 120
R-squared 025 0.09 0.26 0.09 0.11 0.58

Source: May/ORG Current Population Survey. The population sample includes all persons ages 16-64, excluding those in the military. The employment sample includes all persons ages 16-64, who reported having
worked last year, excluding those employed by the military. Wages are calculated using all hourly workers excluding agricultural occupations, military occupations, and the self-employed, for earnings years 1973-
2009. The data are sorted into sex-race-age-education groups of two sexes (male/female), three race categories (white, black, non-white other), four age groups (16-24, 25-39, 40-54, 55-64), and five education groups
(high school dropout, high school graduate, some college, college graduate, and greater than college). For each of these sex-race-age-education cells, | calculate the employment to population rate and the mean log
hourly wage, weighted by CPS sample weights. The change in the employment to population rate over the respective time period is then regressed on the change in the mean log hourly wage over the same time
period for each demographic breakdown presented above. See the Data Appendix for more detailed information on the treatment of May/ORG wages.

TABLE 2

Regression results: Relationship between employment-population ratios and wages by
demographic group, 1979-2009

Gender Race Age Education

Nonwhite High school  College
Male Female White Black 16-39 40-64 graduate  graduate
other
and below and above

1979-2009

Change in log hourly wage 0.36%** 047 0.61%** 0.55%%* 0.27%%* 0.57%** 0.58*** 0.85%** 0.40%**
t-statistic 575 6.60 826 442 353 774 9.45 9.01 712

Constant -0.17%x* -02* -06*** -10%% -08*** -07*** -06*** -05%%* - 04x**
t-statistic -1257 -1.72 -5.02 -7.26 -5.68 -6.65 -5.69 -4.58 -4.24

Observations 60 60 40 40 40 60 60 48 72
R-squared 036 043 0.64 0.34 0.25 0.51 0.61 0.64 042

Source: May/ORG Current Population Survey. See note to Table 1 and Data Appendix.
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Endnotes

U.S. Bureau of Labor Statistics. 2010. Occupational Outlook Handbook,
2006-2007 edition, available at www.bls.gov/oco.

Statistics refer to the U.S. civilian labor force ages 16 and above and are seasonally adjusted.
Source: U.S. Bureau of Labor Statistics (www.bls.gov, accessed on 4/11/2010).
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1970s and the decades that followed, however, is that service occupations were declining

in the 1970s as a share of employment while clerical and administrative occupations were
growing. These patterns sharply reversed thereafter, as shown in Table 2.
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Dorn (2009a) offers a different perspective on these same facts. These authors observe that the
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(2010) for discussion. Some have also argued that a large part of the female relative wage
increase is due to differential movement of high-skilled females into the labor force, rather
than rising wages for females of given skill levels per se (Mulligan and Rubinstein, 2008). See
References, page 35, for citations.

Although this pattern is not visible in Figure 2 since this figure does not delineate wage
changes separately by decade, its consequences are evident in Figure 11, discussed below.

These wage gains are estimated from a median regression of real hourly earnings on years of
completed schooling and its square, a quartic in potential experience, a female dummy, and a full
set of interactions between the female dummy and the experience quartic. The heights of the

bars in Figure 11 correspond to the fitted slope of the quadratic education term in this regression.
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Endnotes

Economic Review 96 (2) (2006): 195-199. This twisting of the gradient between schooling and
earnings is documented by Lemieux (2006b) and further explored by Acemoglu and Autor (2010).

The dramatic rise in female relative to male wages for all but post-college educated workers
over the last three decades is not fully understood. In part, it reflects rising female skill and
experience levels (even within education and age categories) due to higher labor force
attachment (Blau and Kahn, 1997). In addition, the occupational composition of female jobs
has changed substantially, with a larger share employed in professional and managerial posi-
tions. Moreover, as discussed below, technological change has arguably raised demand for
the types of activities in which females specialize (e.g., interpersonal and analytic tasks) and
reduced demand for the set of tasks in which less-educated males traditionally specialize (e.g.,
empbhasizing strength, manual dexterity, and repetitive motion). See Black and Spitz-Oener
(2010) for discussion. Some have also argued that a large part of the female relative wage
increase is due to differential movement of high-skilled females into the labor force, rather
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than rising wages for females of given skill levels per se (Mulligan and Rubinstein, 2008). See
References, page 35, for citations.
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Summary of findings

Despite the extremely adverse U.S. employment situation
in 2010, history suggests that employment will eventually
return and unemployment will subside. But two key chal-
lenges facing the U.S. labor market—both evident prior to

the Great Recession—will endure.

The first is that for many decades, the United States has
experienced increased demand for skilled workers. From
the end of World War II to the mid-1970s, rising levels of
educational attainment generally kept pace with this rising
demand for skill. But since the mid-1970s, the rise in U.S.
education levels has not kept up with the rising demand
for skilled workers, with the slowdown in educational

attainment particularly severe for males.

The result is a sharp rise in the inequality of wages over the
past several decades. In 1980, workers with a four-year col-
lege degree earned about S0 percent more per hour than
workers with a high school diploma. In 2008, they earned

95 percent more per hour.

The second challenge—and an important factor behind
the rising earnings gap between college-educated and high
school-educated workers—is that the structure of job
opportunities in the United States has sharply polarized
over the past two decades. Job opportunities are increas-
ingly found in both high-skill, high-wage professional,
technical, and managerial occupations and in low-skill,
low-wage food service, personal care, and protective ser-

vice occupations.

Conversely, job opportunities are declining in both middle-
skill, white-collar clerical, administrative, and sales occupa-
tions and in middle-skill, blue-collar production, craft, and
operative occupations. The decline in middle-skill jobs has
been detrimental to the earnings and labor force participa-
tion rates of workers without a four-year college education,
and differentially so for males, who are increasingly con-

centrated in low paying service occupations.
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Fast facts

+ U.S. employment growth is polarizing, with job oppor-
tunities increasingly concentrated in relatively high-skill,

high-wage jobs and low-skill, low wage jobs.

« Employment polarization is not a uniquely American
phenomenon; it is widespread across industrialized

economies.

Key contributors to job polarization are the automation
of routine work and, to a lesser extent, the international
integration of labor markets through trade and, more
recently, oftshoring. The declining penetration of labor
unions and the falling real value of the federal minimum

wage have played a smaller role.

« The Great Recession quantitatively but not qualitatively
changed the trend toward employment polarization in
the U.S. labor market. Employment losses during the
recent recession were far more severe in middle-skill
white- and blue-collar jobs than in either high-skill,

white-collar jobs or in low-skill service occupations.

« The earnings of college-educated workers relative to high
school-educated workers have risen steadily for almost

three decades.

« The rise in the relative earnings of college graduates is
due both to rising real earnings for college-educated
workers and falling real earnings for noncollege-edu-

cated workers, particularly noncollege-educated males.

* Gains in educational attainment have not generally
kept pace with rising educational returns, particularly
for males. And the slowing pace of educational attain-
ment has contributed to the rising college/high school

earnings gap.
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