


Data appendix

APPENDIX FIGURE 1A

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

B

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
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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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Although economists would typically view the wages paid to a job as the best summary
measure of the job’s skill requirements, lay readers may take some assurance that wages as a

skill measure are highly correlated with logical alternatives, such as education and experience.

Moreover, the ranking of occupational skills based on either wage or educational levels
is quite stable over time. Thus, the conclusions here are not sensitive to the skill measure
(wages, education-experience) nor the choice of base year for skill ranking (here, 1980).

o

The reason for using a different data source and time period for this figure from the prior
figure is that the Census data have large enough sample sizes to be useful for the occupation
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data for hourly wages, which are a superior source.
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and 1989. It fluctuated modestly in real terms until 2006, when it rose sharply over three years.
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paper studying the role of a rising supply of educated workers on job creation by skill level.
Autor, Levy and Murnane (2003) offer a theoretical model of task-biased technical change
which predicts a hollowing out of the occupational distribution due to automation of
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unreliable due to the substantial share of undocumented workers. Agricultural occupations
account for 2.5 percent of employment in 1979 in the CPS data and 1.4 percent in 2009.

o

Itis critical to distinguish service occupations, a relatively narrow group of low-education
occupations that accounted for 17.7 percent of employment in 2009, from the service
sector, a very broad category of industries ranging from health care to communications to
real estate and comprising 85.3 percent of nonfarm employment in 2009 according to the U.S.
Bureau of Labor Statistics, the largest categories of service occupations are food preparation
and food service, health service support (a category that excludes registered nurses and
other skilled medical personnel), and buildings and grounds cleaning and maintenance. See

“U.S. Bureau of Labor Statistics, Current Employment Statistics,” available at http://www.bls.
gov/ces/ (accessed March 2010).
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An exception to this statement is protective service occupations, which include police officers
and other public safety officials. These public sector workers typically have some postsecond-
ary education and earn commensurately higher wages. Private security workers such as
security guards and attendants, by contrast, have low education and earnings.
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These correlations are weighted by occupational mean employment shares over 1979
through 2009. Interestingly, the correlation between occupational employment growth rates
in 1973-1979 and 1979-1989 is also quite high (0.65). One important difference between the
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.

20 Arecent study by Holzer and Lerman (2009) observes that middle-skill jobs are disproportion-
ately occupied by workers who are relatively close to retirement. The study concludes that
this fact augurs auspicious news about coming job opportunities in these occupations since
pending retirements will lead to replacement hiring. A contemporaneous study by Autor and
Dorn (2009a) offers a different perspective on these same facts. These authors observe that the
disproportionate representation of older workers in middle-skill occupations reflects the reality
that firms are not hiring into these jobs as incumbents exit. Indeed, it is precisely replacement
hiring that typically keeps an occupation’s average age from rising faster than the overall
workforce. Under this interpretation, the over-representation of older workers in middle-skill
occupations does not indicate that replacement hiring is imminent. Rather, it suggests that
employment opportunities in these occupations are declining. Autor and Dorn (2009a) explore
this conjecture rigorously by documenting that it is precisely the occupations that have grown
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task by reducing the number of contingencies and discretionary steps that a machine will
face. For example, industrial robots on automobile production lines can typically recognize
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Sophisticated readers may object that since we cannot observe the wages of the workers who
are not working, how do we know what they would have earned had they worked? This
objection is valid, but the bias it introduces in this case generally works against the findings
inTable 1. If, plausibly, it is the lowest-earnings workers in a demographic cell who exit the
labor force when wages decline and also the lowest-earnings workers in a cell who re-enter
the labor force when wages rise, then the observed wage changes in a cell will tend to
understate the actual gain in potential earnings that would have been observed had there
not been a change in employment in that cell. These potential biases work against finding a
strong relationship between changes in earnings and changes in employment. The fact that
this relationship is nevertheless highly evident suggests that the underlying demand forces
are substantial or that the biases are modest.
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by declining relative employment of noncollege workers (that is, a fall in the denominator
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David H. Autor, Lawrence F. Katz, and Melissa S. Kearney, “Rising Wage Inequality: The
Role of Composition and Prices.” Working Paper No. 11628 (National Bureau of Eco-
nomic Research, 2005). Claudia Goldin and Lawrence Katz. The Race between Education
and Technology (Cambridge: Harvard University Press, 2008).

48 Goldin and Katz, 2008

49 Thus, despite a four-fold increase in the share of the workforce that is college educated
between 1940 and 2008, the premium to college education increased in almost every decade.
Had demand for college labor instead been static, the college wage premium would have
collapsed in the face of this abundance.
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Richard B. Freeman, The Overeducated American. (New York: Academic Press, 1976). It is not
entirely fair to blame the rise in U.S. earnings inequality on Richard Freeman, however. His
book correctly predicted that the college glut was temporary: demand would subsequently
surpass supply growth, leading to a rebound in the college wage premium.
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53 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.,
emphasizing strength, manual dexterity, and repetitive motion). See Black and Spitz-Oener
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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.

56 Thomas Lemieux, “Postsecondary Education and Increasing Wage Inequality,’ American
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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.

58 Christopher L. Smith, “Implications of Adult Labor Market Polarization for Youth Employment
Opportunities” Working Paper (Massachusetts Institute of Technology, 2008).
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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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The Polarization of Job Opportunities in the U.S. Labor Market

Implications for Employment and Earnings

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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