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1. Introduction
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2. An Overview of Labor Market Trends
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2.1. A brief overview of data sources
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• To summarize the basic changes in the US wage structure over
the last five decades, we draw on four large and representative
household data sources:

• the March Current Population Survey (March CPS),
• the combined Current Population Survey May and Outgoing

Rotation Group samples (May/ORG CPS),
• the Census of Populations (Census), and
• the American Community Survey (ACS).
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• We describe these sources briefly here and provide additional
details on the construction of samples in the Data Appendix.

• The March Annual Demographic Files of the Current
Population Survey offer the longest high-frequency data series
enumerating labor force participation and earnings in the US
economy.

• These data provide reasonably comparable measures of the
prior year’s annual earnings, weeks worked, and hours worked
per week for more than four decades.

• We use the March files from 1964 to 2009 (covering earnings
from 1963 to 2008) to form a sample of real weekly earnings
for workers aged 16 to 64 who participate in the labor force on
a full-time, full-year (FTFY) basis, defined as working 35-plus
hours per week and 40-plus weeks per year.
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2.2. The college/high school wage premium
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Figure 1: Composition adjusted college/high-school log weekly wage
ratio, 1963–2008

Skills, Tasks and Technologies: Implications for Employment and Earnings 1051

Compositiion adjusted college/high-school log weekly wage ratio, 1963-2008
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Figure 1 Source: March CPS data for earnings years 1963-2008. Log weekly wages for full-time, full-
year workers are regressed separately by sex 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, two race categories (black, non-white other), and
a full set of interactions between education, experience, and sex. 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 thancollege). Themean logwage for collegeandhighschool is theweightedaverage
of the relevant compositionadjusted cells usingafixed set ofweights equal to theaverageemployment
shareofeachsexbypotential experiencegroup.Theratioofmean logwages forcollegeandhighschool
graduates for each year is plotted. See the Data Appendix for more details on the treatment of March
CPS data.

affected by shifts in the experience, gender composition, or average level of completed
schooling within the broader categories of college and high school graduates.11

Three features of Fig. 1 merit attention. First, following three decades of increase,
the college premium stood at 68 points in 2008, a high water mark for the full sample
period. A college premium of 68 log points implies that earnings of the average college
graduate in 2008 exceeded those of the average high school graduate by 97 percent
(i.e., exp (0.68) − 1 ' 0.974). Taking a longer perspective, Goldin and Katz (2008)
show that the college premium in 2005 was at its highest level since 1915, the earliest year
for which representative data are available—and as Fig. 1 makes clear, the premium rose

11 These 40 groups consist of five education categories (less than high school, high school graduate, some college, four-
year college degree, post-college schooling), four potential experience levels (0 to 9 years, 10 to 19 years, 20 to 29 years,
and 30 to 39 years), and two genders. Full-time, full-year workers are those who work at least 40 weeks per year and at
least 35 hours per week. The construction of the relative wage series follows Katz and Murphy (1992), Katz and Autor
(1999), and Autor et al. (2008). We follow closely the conventions set by these prior studies to facilitate comparisons.
The Data Appendix provides further details.
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• Figure 1 plots the composition-adjusted log college/high school
weekly wage premium in the US labor market for years 1963
through 2008 for full-time, full-year workers.

• This composition adjustment holds constant the relative
employment shares of demographic group, as defined by
gender, education, and potential experience, across all years of
the sample.

• In particular, we first compute mean (predicted) log real weekly
wages in each year for 40 sex-education-experience groups.

• Mean wages for broader groups shown in the figures are then
calculated as fixed-weighted averages of the relevant sub-group
means (using the average share of total hours worked for each
group over 1963 to 2008 as weights).

• This adjustment ensures that the estimated college premium is
not mechanically affected by shifts in the experience, gender
composition, or average level of completed schooling within the
broader categories of college and high school graduates.
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Figure 2: College/high-school log relative supply, 1963–2008
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College/high-school log relative supply, 1963-2008
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Figure 2 Source: March CPS data for earnings years 1963-2008. Labor supply is calculated using
all persons aged 16-64 who reported having worked at least one week in the earnings years,
excluding those in themilitary. The data are sorted into sex-education-experience groups of two sexes
(male/female), fiveeducationgroups (high schooldropout, high schoolgraduate, somecollege, college
graduate, and greater than college) and 49 experience groups (0-48 years of potential experience). The
number of years of potential experience is calculated by subtracting the number six (the age at which
one begins school) and the number of years of schooling from the age of the individual. This number
is further adjusted using the assumption that an individual cannot begin work before age 16 and that
experience is always non-negative. The labor supply for college/high school groups by experience level
is calculated using efficiency units, equal to 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,weightedbyfixed relativeaveragewageweights for each cell. The labor supplyof
the ’’some college’’ category is allocated equally between the broad college andhigh school categories.
The fixed set of wageweights for 1963-2008 are constructed using the averagewage in each of the 490
cells (2 sexes, 5 education groups, 49 experience groups) over this time period.

further thereafter. Second, the past three decades notwithstanding, the college premium
has not always trended upward. Figure 1 shows a notable decline in the college premium
between 1971 and 1978. Goldin and Margo (1992) and Goldin and Katz (2008) also
document a substantial compression of the college premium during the decade of the
1940s. A third fact highlighted by the figure is that the college premium hit an inflection
point at the end of the 1970s. This premium trended downward throughout the 1970s,
before reversing course at the end of the decade. This reversal of the trend in the college
premium is critical to our understanding of the operation of supply and demand in the
determination of between-group wage inequality.

The college premium, as a summary measure of the market price of skills, is affected
by, among other things, the relative supply of skills. Figure 2 depicts the evolution of
the relative supply of college versus non-college educated workers. We use a standard
measure of college/non-college relative supply calculated in “efficiency units” to adjust
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Figure 3: College/high-school log relative supply, 1963–2008
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Figure 3 Source:March CPS data for earnings years 1963-2008. See note to Fig. 2. Log relative supply
for 0-9 and 20-29 years of potential experience is plotted formales and females.

to its pre-1975 trajectory, as shown earlier in Fig. 3. While the data in that figure only
cover the period from 1963 forward, the slow growth of college attainment is even more
striking when placed against a longer historical backdrop. Between 1940 and 1980, the
fraction of young adults aged 25 to 34 who had completed a four-year college degree
at the start of each decade increased three-fold among both sexes, from 5 percent and
7 percent among females and males, respectively, in 1940 to 20 percent and 27 percent,

Source: March CPS data for earnings years 1963–2008. See note to Fig. 2. Log relative supply for 0–9 and 20–29 years of
potential experience is plotted for males and females.
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Figure 3: College/high-school log relative supply, 1963–2008, Cont.
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College/high-school log relative supply, 1963-2008
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Figure 3 Source:March CPS data for earnings years 1963-2008. See note to Fig. 2. Log relative supply
for 0-9 and 20-29 years of potential experience is plotted formales and females.

to its pre-1975 trajectory, as shown earlier in Fig. 3. While the data in that figure only
cover the period from 1963 forward, the slow growth of college attainment is even more
striking when placed against a longer historical backdrop. Between 1940 and 1980, the
fraction of young adults aged 25 to 34 who had completed a four-year college degree
at the start of each decade increased three-fold among both sexes, from 5 percent and
7 percent among females and males, respectively, in 1940 to 20 percent and 27 percent,

Source: March CPS data for earnings years 1963–2008. See note to Fig. 2. Log relative supply for 0–9 and 20–29 years of
potential experience is plotted for males and females.
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2.3. Real wage levels by skill group
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Figure 4: Real, composition-adjusted log weekly wages for full-time
full-year workers, 1963–2008 males
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Real, composition-adjusted log weekly wages for full-time full-year workers

1963-2008 females

C
om

po
si

tio
n-

ad
ju

st
ed

 r
ea

l l
og

 w
ee

kl
y 

w
ag

es
C

om
po

si
tio

n-
ad

ju
st

ed
 r

ea
l l

og
 w

ee
kl

y 
w

ag
es

Year

Year

(a)

(b)

Figure 4 Source:March CPS data for earnings years 1963-2008. See note to Fig. 1. The real logweekly
wage foreacheducationgroup is theweightedaverageof the relevant compositionadjustedcellsusing
a fixed set of weights equal to the average employment share of each group. Nominal wage values are
deflated using the Personal Consumption Expenditure (PCE) deflator.

contrast, earnings growth among those with exactly a four-year degree was much more
modest. For example, real wages of males with exactly a four-year degree rose 13 log
points between 1979 and 2008, substantially less than they rose in only the first decade of
the sample.

Source: March CPS data for earnings years 1963–2008. See note to Fig. 1. The real log weekly wage for each education
group 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. Nominal wage values are deflated using the Personal Consumption Expenditure (PCE)
deflator.
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Figure 4: Real, composition-adjusted log weekly wages for full-time
full-year workers, 1963–2008 females
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Real, composition-adjusted log weekly wages for full-time full-year workers

1963-2008 males
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Figure 4 Source:March CPS data for earnings years 1963-2008. See note to Fig. 1. The real logweekly
wage foreacheducationgroup is theweightedaverageof the relevant compositionadjustedcellsusing
a fixed set of weights equal to the average employment share of each group. Nominal wage values are
deflated using the Personal Consumption Expenditure (PCE) deflator.

contrast, earnings growth among those with exactly a four-year degree was much more
modest. For example, real wages of males with exactly a four-year degree rose 13 log
points between 1979 and 2008, substantially less than they rose in only the first decade of
the sample.

Source: March CPS data for earnings years 1963–2008. See note to Fig. 1. The real log weekly wage for each education
group 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. Nominal wage values are deflated using the Personal Consumption Expenditure (PCE)
deflator.
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Table 1a: Changes in real, composition-adjusted log weekly wages for
full-time, full-year workers, 1963–2008: by educational category and sex
(100 × change in mean log real weekly wages)
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Table 1a Changes in real, composition-adjusted log weekly wages for full-time, full-year workers,
1963-2008: by educational category and sex (100× change in mean log real weekly wages).

1963-
1972

1972-
1979

1979-
1989

1989-
1999

1999-
2008

1963-
2008

All 21.1 −1.7 −1.7 2.7 −0.3 20.1
Males 23.4 −2.8 −6.6 0.5 −1.2 13.3
Females 18.1 −0.2 4.9 5.8 1.0 29.6
Education (years)

0-11
Men 20.4 −1.5 −13.4 −7.4 −3.1 −5.1
Women 16.2 2.1 −2.7 0.2 −2.8 13.0

12
Men 22.2 −0.7 −10.3 −2.1 −2.9 6.2
Women 17.3 0.7 1.9 3.7 1.8 25.4

13-15
Men 20.9 −3.7 −5.8 2.8 −1.8 12.4
Women 18.7 1.0 5.8 6.4 1.0 33.0

16+
Men 30.6 −6.3 4.9 9.5 3.6 42.2
Women 20.1 −5.0 14.6 12.8 2.5 44.9

16-17
Men 28.0 −7.4 3.3 7.4 2.2 33.4
Women 18.7 −5.7 15.6 10.7 2.1 41.4

18+
Men 36.0 −4.2 8.0 13.7 6.6 60.1
Women 23.7 −3.3 11.9 18.4 3.7 54.4

Source: March CPS data for earnings years 1963-2008. See note to Fig. 1.

A second fact highlighted by Fig. 4 is that a major proximate cause of the growing
college/high school earnings gap is not steeply rising college wages, but rapidly declining
wages for the less educated—especially less educated males. Real earnings of males with
less than a four year college degree fell steeply between 1979 and 1992, by 12 log points
for high school and some-college males, and by 20 log points for high school dropouts.
Low skill male wages modestly rebounded between 1993 and 2003, but never reached
their 1980 levels. For females, the picture is qualitatively similar, but the slopes are more
favorable. While wages for low skill males were falling in the 1980s, wages for low skill
females were largely stagnant; when low skill males wages increased modestly in the
1990s, low skill female wages rose approximately twice as fast.

A potential concern with the interpretation of these results is that the measured real
wage declines of less educated workers mask an increase in their total compensation
after accounting for the rising value of employer provided non-wage benefits such as
healthcare, vacation and sick time. Careful analysis of representative, wage and fringe
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Table 1b: Changes in real, composition-adjusted log weekly wages for
full-time, full-year workers, 1963–2008: by experience, educational
category, and sex (100 × change in mean log real weekly wages)
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Table 1b Changes in real, composition-adjusted log weekly wages for full-time, full-year workers,
1963-2008: by experience, educational category, and sex (100× change in mean log real weekly
wages).

1963-
1972

1972-
1979

1979-
1989

1989-
1999

1999-
2008

1963-
2008

Experience
5 years

Men 20.8 −5.1 −10.0 4.7 −2.6 7.8
Women 18.9 −2.3 −0.6 5.6 −0.9 20.6

25-35 years
Men 25.0 −0.9 −3.4 −2.1 −2.4 16.3
Women 17.2 2.1 8.5 5.4 1.7 34.8

Education and experience
Education 12

Experience 5
Men 23.2 −3.1 −19.1 2.2 −4.4 −1.1
Women 17.3 −1.8 −6.3 3.2 0.5 12.8

Experience 25-35
Men 20.5 1.6 −4.3 −4.2 −3.5 10.1
Women 16.9 2.7 6.4 5.2 1.8 33.0

Education 16+
Experience 5

Men 23.1 −11.6 8.6 10.4 0.6 31.2
Women 20.5 −5.6 14.7 9.3 −0.8 38.0

Experience 25-35
Men 35.5 −0.1 4.4 6.8 2.9 49.6
Women 18.6 −2.3 12.7 14.5 4.2 47.6

Source: March CPS data for earnings years 1963-2008. See note to Fig. 1.

benefits data by Pierce (2001, forthcoming) casts doubt on this notion, however.
Monetizing the value of these benefits does not substantially alter the conclusion that
real compensation for low skilled workers fell in the 1980s. Further, Pierce shows
that total compensation—that is, the sum of wages and in-kind benefits—for high
skilled workers rose by more than their wages, both in absolute terms and relative to
compensation for low skilled workers.14 A complementary analysis of the distribution
of non-wage benefits—including safe working conditions and daytime versus night and
weekend hours—by Hamermesh (1999) also reaches similar conclusions. Hamermesh
demonstrates that trends in the inequality of wages understate the growth in full earnings

14 The estimated falls in real wages would also be overstated if the price deflator overestimated the rate of inflation and
thus underestimated real wage growth. Our real wage series are deflated using the Personal Consumption Expenditure
Deflator produced by the US Bureau of Economic Analysis. The PCE generally shows a lower rate of inflation than
the more commonly used Consumer Price Index (CPI), which was in turn amended following the Boskin report in
1996 to provide a more conservative estimate of inflation (Boskin et al., 1996).
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Figure 5: Predicted log hourly wages by years of education, education
quadratic: Males
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Figure 5 Source: May/ORG CPS data for earnings years 1973-2009. For each year, 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 are computed in
1973, 1989 and 2009 for each of the years of schooling presented in the figure. See the Data Appendix
formore details on the treatment of May/ORG CPS data.
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Convexification

Figure 5: Predicted log hourly wages by years of education, education
quadratic: Females
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Predicted log hourly wages by years of education, education quadratic:

Males

Predicted log hourly wages by years of education, education quadratic:

Females
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Figure 5 Source: May/ORG CPS data for earnings years 1973-2009. For each year, 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 are computed in
1973, 1989 and 2009 for each of the years of schooling presented in the figure. See the Data Appendix
formore details on the treatment of May/ORG CPS data.
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Figure 6: Predicted log hourly wages by years of education, education
dummies: Males
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Figure 6 Source: May/ORG CPS data for earnings years 1973-2009. For each year, log hourly wages
for all workers, excluding the self-employed and those employed by themilitary, are regressed on eight
education dummies, a quartic in experience, a female dummy, and interactions of the female dummy
and the quartic in experience. Predicted real log hourly wages are computed in 1973, 1989 and 2009
for each of the years of schooling presented. See the Data Appendix for more details on the treatment
of May/ORG CPS data.
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Figure 6: Predicted log hourly wages by years of education, education
dummies: Females
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Predicted log hourly wages by years of education, education dummies:
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Figure 6 Source: May/ORG CPS data for earnings years 1973-2009. For each year, log hourly wages
for all workers, excluding the self-employed and those employed by themilitary, are regressed on eight
education dummies, a quartic in experience, a female dummy, and interactions of the female dummy
and the quartic in experience. Predicted real log hourly wages are computed in 1973, 1989 and 2009
for each of the years of schooling presented. See the Data Appendix for more details on the treatment
of May/ORG CPS data.
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2.4. Overall wage inequality
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• Figure 7 plots the evolution of real log weekly wages of
full-time, full-year workers at the 10th, 50th and 90th
percentiles of the earnings distribution from 1963 through 2008.
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Figure 7: Cumulative log change in real weekly earnings at the 90th, 50th
and 10th wage percentiles, 1963–2008: full-time full-year males and
females
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Cumulative log change in real weekly earnings at the 90th, 50th and 10th
wage percentiles

1963-2008: full-time full-year males and females
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Figure 7 Source: March CPS data for earnings years 1963-2008. For each year, the 10th, median and
90th percentiles of log weekly wages are calculated for full-time, full-year workers.

Source: March CPS data for earnings years 1963–2008. For each year, the 10th, median and 90th percentiles of log weekly
wages are calculated for full-time, full-year workers.
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Figure 7: Cumulative log change in real weekly earnings at the 90th, 50th
and 10th wage percentiles, 1963–2008: full-time full-year males
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Cumulative log change in real weekly earnings at the 90th, 50th and 10th
wage percentiles

1963-2008: full-time full-year males and females
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Figure 7 Source: March CPS data for earnings years 1963-2008. For each year, the 10th, median and
90th percentiles of log weekly wages are calculated for full-time, full-year workers.

Source: March CPS data for earnings years 1963–2008. For each year, the 10th, median and 90th percentiles of log weekly
wages are calculated for full-time, full-year workers.
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Figure 7: Cumulative log change in real weekly earnings at the 90th, 50th
and 10th wage percentiles, 1963–2008: full-time full-year females
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Cumulative log change in real weekly earnings at the 90th, 50th and 10th
wage percentiles
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Figure 7 ( continued)

Because Fig. 7 depicts wage trends for full-time, full-year workers, it tends to obscure
wage developments lower in the earnings distribution, where a larger share of workers are
part-time or part-year. To capture these developments, we apply the May/ORG CPS log
hourly wage samples for years 1973 through 2009 (i.e., all available years) to plot in Fig. 8
the corresponding trends in real indexed hourly wages of all employed workers at the
10th, 50th, and 90th percentiles. Due to the relatively small size of the May sample, we
pool three years of data at each point to increase precision (e.g., plotted year 1974 uses
data from 1973, 1974 and 1975).

The additional fact revealed by Fig. 8 is that downward movements at the 10th
percentile are far more pronounced in the hourly wage distribution than in the full-time
weekly data. For example, the weekly data show no decline in the female 10th percentile
between 1979 and 1986, whereas the hourly wage data show a fall of 10 log points in
this period.20 Similarly, the modest closing of the 50/10 earnings gap after 1995 seen in

20 The more pronounced fall at the female tenth percentile in the distribution that includes hourly wages reflects the fact
that a substantial fraction (13 percent) of all female hours worked in 1979 were paid at or below the federal minimum
wage (Autor et al., 2009), the real value of which declined by 30 log points over the subsequent 9 years. It is clear
that the decline in the minimum wage contributed to the expansion of the female lower tail in the 1980s, though
the share of the expansion attributable to the minimum is the subject of some debate (see DiNardo et al., 1996; Lee,

1999; Teulings, 2003; Autor et al., 2009). It is noteworthy that in the decade in which the minimum wage was falling,

female real wage levels (measured by the mean or median) and female upper-tail inequality (measured by the 90/50)
rose more rapidly than for males. This suggests that many forces were operative on the female wage structure in this
decade alongside the minimum wage.

Source: March CPS data for earnings years 1963–2008. For each year, the 10th, median and 90th percentiles of log weekly
wages are calculated for full-time, full-year workers.
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• Figure 8 plots the corresponding trends in real indexed hourly
wages of all employed workers at the 10th, 50th, and 90th
percentiles.
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Figure 8: Cumulative log change in real hourly earnings at the 90th, 50th
and 10th wage percentiles, 1974–2008: males and females
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(a)

(b)

Figure 8 Source: May/ORG CPS data for earnings years 1973-2009. The data are pooled using three-
yearmoving averages (i.e. the year 1974 includes data fromyears 1973, 1974 and 1975). For each year,
the 10th,median and 90th percentiles of logweeklywages are calculated for all workers, excluding the
self-employed and those employed inmilitary occupations.

Source: May/ORG CPS data for earnings years 1973–2009. The data are pooled using three-year moving averages (i.e. the
year 1974 includes data from years 1973, 1974 and 1975). For each year, the 10th, median and 90th percentiles of log weekly
wages are calculated for all workers, excluding the self-employed and those employed in military occupations.
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Figure 8: Cumulative log change in real hourly earnings at the 90th, 50th
and 10th wage percentiles, 1974–2008: males
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(a)

(b)

Figure 8 Source: May/ORG CPS data for earnings years 1973-2009. The data are pooled using three-
yearmoving averages (i.e. the year 1974 includes data fromyears 1973, 1974 and 1975). For each year,
the 10th,median and 90th percentiles of logweeklywages are calculated for all workers, excluding the
self-employed and those employed inmilitary occupations.

Source: May/ORG CPS data for earnings years 1973–2009. The data are pooled using three-year moving averages (i.e. the
year 1974 includes data from years 1973, 1974 and 1975). For each year, the 10th, median and 90th percentiles of log weekly
wages are calculated for all workers, excluding the self-employed and those employed in military occupations.
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Figure 8: Cumulative log change in real hourly earnings at the 90th, 50th
and 10th wage percentiles, 1974–2008: females
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(c)

Figure 8 ( continued)

the full-time, full-year sample is revealed as a sharp reversal of the 1980s expansion of
50/10 wage inequality in the full hourly distribution. Thus, the monotone expansion in
the 1980s of wage inequality in the top and bottom halves of the distribution became
notably non-monotone during the subsequent two decades.21

The contrast between these two periods of wage structure changes—one monotone,
the other non-monotone—is shown in stark relief in Fig. 9, which plots the change
at each percentile of the hourly wage distribution relative to the corresponding median
during two distinct eras, 1974-1988 and 1988-2008. The monotonicity of wage structure
changes during the first period, 1974-1988, is immediately evident for both genders.22

Equally apparent is the U-shaped (or “polarized”) growth of wages by percentile in the
1988-2008 period, which is particularly evident for males. The steep gradient of wage

21 An additional discrepancy between the weekly and hourly samples is that the rise in the 90th wage percentile for
males is less continuous and persistent in the hourly samples; indeed the male 90th percentile appears to plateau
after 2003 in the May/ORG data but not in the March data. A potential explanation for the discrepancy is that
the earnings data collected by the March CPS use a broader earnings construct, and in particular are more likely
to capture bonus and performance. Lemieux et al. (2009) find that the incidence of bonus pay rose substantially during
the 1990s and potentially contributed to rising dispersion of annual earnings. An alternative explanation for the March
versus May/ORG discrepancy is deterioration in data quality. Lemieux (2006b) offers some limited evidence that the
quality of the March CPS earnings data declined in the 1990s, which could explain why the March and May/ORG
CPS diverge in this decade. Conversely, Autor et al. (2008) hypothesize that the sharp rise in earnings non-response in
the May/ORG CPS following the 1994 survey redesign may have reduced the consistency of the wage series (especially
given the sharp rise in earnings non-response following the redesign). This hypothesis would also explain why the onset
of the discrepancy is in 1994.

22 The larger expansion at low percentiles for females than males is likely attributable to the falling bite of the minimum
wage during the 1980s (Lee, 1999; Teulings, 2003). Autor et al. (2009) report that 12 to 13 percent of females were
paid the minimum wage in 1979.

Source: May/ORG CPS data for earnings years 1973–2009. The data are pooled using three-year moving averages (i.e. the
year 1974 includes data from years 1973, 1974 and 1975). For each year, the 10th, median and 90th percentiles of log weekly
wages are calculated for all workers, excluding the self-employed and those employed in military occupations.
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Key Figure

Figure 9: Changes in male & female log hourly wages by percentile
relative to the median
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Figure 9 Source: May/ORG CPS data for earnings years 1973-2009. The data are pooled using three-
year moving averages (i.e. the year 1974 includes data from years 1973, 1974 and 1975). For each
year, the 5th through 95th percentiles of log hourly wages are calculated for all workers, excluding
the self-employed and those employed in military occupations. The log wage change at the median
is normalized to zero in each time interval.
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Key Figure

Figure 9: Changes in male log hourly wages by percentile relative to the
median
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Figure 9 Source: May/ORG CPS data for earnings years 1973-2009. The data are pooled using three-
year moving averages (i.e. the year 1974 includes data from years 1973, 1974 and 1975). For each
year, the 5th through 95th percentiles of log hourly wages are calculated for all workers, excluding
the self-employed and those employed in military occupations. The log wage change at the median
is normalized to zero in each time interval.
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Key Figure

Figure 9: Changes in female log hourly wages by percentile relative to the
median

Skills, Tasks and Technologies: Implications for Employment and Earnings 1069

Changes in female log hourly wages by percentile 
R

el
at

iv
e 

lo
g 

ea
rn

in
gs

 c
ha

ng
e

Hourly earnings quantile 

relative to the median

(c)

–
–

–
–

Figure 9 ( continued)

changes above the median is nearly parallel, however, for these two time intervals. Thus,
the key difference between the two periods lies in the evolution of the lower-tail, which is
falling steeply in the 1980s and rising disproportionately at lower percentiles thereafter.23

Though the decade of the 2000s is not separately plotted in Fig. 9, it bears note that
the U-shaped growth of hourly wages is most pronounced during the period of 1988
through 1999. For the 1999 through 2007 interval, the May/ORG data show a pattern
of wage growth that is roughly flat across the first seven deciles of the distribution, and
then upwardly sloped in the three highest deciles, though the slope is shallower than in
either of the prior two decades.

These divergent trends in upper-tail, median and lower-tail earnings are of substantial
significance for our discussion, and we consider their causes carefully below. Most notable
is the “polarization” of wage growth—by which we mean the simultaneous growth
of high and low wages relative to the middle—which is not readily interpretable in
the canonical two factor model. This polarization is made more noteworthy by the
fact that the return to skill, measured by the college/high school wage premium, rose
monotonically throughout this period, as did inequality above the median of the wage
distribution. These discrepancies between the monotone rise of skill prices and the non-
monotone evolution of inequality again underscore the potential utility of a richer model
of wage determination.

23 A second important difference between the two periods, visible in earlier figures, is that there is significantly greater
wage growth at virtually all wage percentiles in the 1990s than in the 1980s, reflecting the sharp rise in productivity in
the latter decade. This contrast is not evident in Fig. 9 since the wage change at the median is normalized to zero in
both periods.
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2.5. Job polarization
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Changes in occupational structure
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Figure 10: Smoothed changes in employment by occupational skill
percentile 1979–2007
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Smoothed changes in employment by occupational skill percentile 1979-2007
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Figure 10 Source: Census IPUMS 5 percent samples for years 1980, 1990, and 2000, and Census
American Community Survey for 2008. All occupation and earningsmeasures in these samples refer to
prior year’s employment. The figure plots log changes in employment shares by 1980occupational 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. The mean log wage in each occupation is
calculated using workers’ hours of annual labor supply times the Census sampling weights.Consistent
occupation codes for Census years 1980, 1990, and 2000, and 2008 are fromAutor and Dorn (2009).

The figure reveals a pronounced “twisting” of the distribution of employment
across occupations over three decades, which becomes more pronounced in each
period. During the 1980s (1979-1989), employment growth by occupation was nearly
monotone in occupational skill; occupations below the median skill level declined as
a share of employment and occupations above the median increased. In the subsequent
decade, this monotone relationship gave way to a distinct pattern of polarization. Relative
employment growth was most rapid at high percentiles, but it was also modestly positive
at low percentiles (10th percentile and down) and modestly negative at intermediate
percentiles. In contrast, during the most recent decade for which Census/ACS data are
available, 1999-2007, employment growth was heavily concentrated among the lowest
three deciles of occupations. In deciles four through nine, the change in employment
shares was negative, while in the highest decile, almost no change is evident. Thus, the
disproportionate growth of low education, low wage occupations became evident in the
1990s and accelerated thereafter.27

27 Despite this apparent monotonicity, employment growth in one low skill job category—service occupations—was
rapid in the 1980s (Autor and Dorn, 2010). This growth is hardly visible in Fig. 10, however, because these occupations
were still quite small.
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Figure 11: Change in employment shares by occupation 1993–2006 in 16
European countries
Occupations grouped by wage tercile: Low, Middle, High
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Change in employment shares by occupation 1993-2006 in 16 European countries
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Figure 11 Source:DataonEUemploymentare fromGoosetal. (2009).USdataare fromtheMay/ORG
CPS files for years 1993-2006. The data include all persons aged 16-64 who reported employment in
the sample reference week, excluding those employed by themilitary and in agricultural occupations.
Occupations are first assigned to 326occupation groups that are consistent over the given timeperiod.
These occupations are then grouped into three broad categories by wage level.

This pattern of employment polarization is not unique to the United States, as is
shown in Fig. 11. This figure, based on Table 1 of Goos et al. (2009), depicts the change
in the share of overall employment accounted for by three sets of occupations grouped
according to average wage level—low, medium, and high—in each of 16 European
Union countries during the period 1993 through 2006.28 Employment polarization is
pronounced across the EU during this period. In all 16 countries depicted, middle wage
occupations decline as a share of employment. The largest declines occur in France and
Austria (by 12 and 14 percentage points, respectively) and the smallest occurs in Portugal
(1 percentage point). The unweighted average decline in middle skill employment across
countries is 8 percentage points.

The declining share of middle wage occupations is offset by growth in high and low
wage occupations. In 13 of 16 countries, high wage occupations increased their share of
employment, with an average gain of 6 percentage points, while low wage occupations
grew as a share of employment in 11 of 16 countries. Notably, in all 16 countries, low
wage occupations increased in size relative to middle wage occupations, with a mean gain
in employment in low relative to middle wage occupations of 10 percentage points.

28 The choice of time period for this figure reflects the availability of consistent Harmonized European Labour Force data.

The ranking of occupations by wage/skill level is assumed identical across countries, as necessitated by data limitations.
Goos, Manning and Salomons report that the ranking of occupations by wage level is highly comparable across EU
countries.
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Figure 12: Percent change in employment by occupation, 1979–2009
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Percent change in employment by occupation, 1979-2009
–

Figure 12 Source: May/ORG CPS files for earnings years 1979-2009. The data include all persons
aged 16-64who reported employment in the sample referenceweek, excluding those employed by the
military and in agricultural occupations. Occupations are assigned to 326 occupation groups that are
consistent over the given time period. All non-military, non-agricultural occupations are assigned to
one of ten broad occupations presented in the figure.

For comparison, Fig. 11 also plots the unweighted average change in the share of
national employment in high, middle, and low wage occupations in all 16 European
Union economies alongside a similar set of occupational shift measures for the United
States. Job polarization appears to be at least as pronounced in the European Union as in
the United States.

Figure 12 studies the specific changes in occupational structure that drive job
polarization in the United States. The figure plots percentage point changes in
employment levels by decade for the years 1979-2009 for 10 major occupational groups
encompassing all of US non-agricultural employment. We use the May/ORG data so as
to include the two recession years of 2007 through 2009 (separately plotted).29

The 10 occupations summarized in Fig. 12 divide neatly into three groups. On the
left-hand side of the figure are managerial, professional and technical occupations. These
are highly educated and highly paid occupations. Between one-quarter and two-thirds
of workers in these occupations had at least a four-year college degree in 1979, with the
lowest college share in technical occupations and the highest in professional occupations
(Table 4). Employment growth in these occupations was robust throughout the three
decades plotted. Even in the deep recession of 2007 through 2009, during which the

29 The patterns are very similar, however, if we instead use the Census/ACS data, which cover the period 1959 through
2007 (see Tables 3a and 3b for comparison).
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Sources of job polarization: The “routinization” hypothesis
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• Autor et al. (2003) link job polarization to rapid improvements
in the productivity – and declines in the real price – of
information and communications technologies and, more
broadly, symbolic processing devices.
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Linking occupational changes to job tasks
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• Characterize the “task content” of jobs.

• ALM used the US Department of Labor’s Dictionary of
Occupational Titles (DOT) to impute to workers the task
measures associated with their occupations.

• To keep categories manageable and self-explanatory, we use
broad occupational groupings, either at the level of the ten
categories as in Fig. 12 – ranging from Managers to Personal
Care workers – or even more broadly, at the level of the four
clusters that are suggested by the figure:

(1) managerial, professional and technical occupations;
(2) sales, clerical and administrative support occupations;
(3) production, craft, repair, and operative occupations; and
(4) service occupations.
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• Table 5a shows that the intensity of use of non-routine
cognitive (“abstract”) tasks is highest in professional, technical
and managerial occupations, and lowest in service and laborer
occupations.

• Set of O∗NET-based measures of abstract task input.

• Our O∗NET task measures also make a further distinction
between non-routine cognitive analytic tasks (e.g., mathematics
and formal reasoning) and non-routine cognitive interpersonal
and managerial tasks.
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The evolution of job tasks
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Figure 13: Employment shares by major occupation groups, 1959–2007:
Males and females
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Figure 13 Source: Census IPUMS 5 percent samples for years 1960, 1970, 1980, 1990, and 2000, and
Census American Community Survey for 2008. The data include all persons aged 16-64 who reported
having worked last year, excluding those employed by the military and in agricultural occupations.
Occupations are first assigned to 326occupation groups that are consistent over the given timeperiod.
All non-military, non-agricultural occupations are assigned to one of four broad occupations.
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Figure 13: Employment shares by major occupation groups, 1959–2007:
Males

1082 Daron Acemoglu and David Autor

Employment shares by major occupatiion groups, 1959-2007:

Males and females

E
m

pl
oy

m
en

t s
ha

re

(a)

Employment shares by major occupatiion groups, 1959-2007:

Males
E

m
pl

oy
m

en
t s

ha
re

(b)

Figure 13 Source: Census IPUMS 5 percent samples for years 1960, 1970, 1980, 1990, and 2000, and
Census American Community Survey for 2008. The data include all persons aged 16-64 who reported
having worked last year, excluding those employed by the military and in agricultural occupations.
Occupations are first assigned to 326occupation groups that are consistent over the given timeperiod.
All non-military, non-agricultural occupations are assigned to one of four broad occupations.
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Figure 13: Employment shares by major occupation groups, 1959–2007:
Females
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Figure 13 ( continued)

Changes in employment shares 1959 to 2007 in major occupations

by educatiional category: Males
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Figure 14 Source: Census IPUMS 5 percent samples for years 1960, 1970, 1980, 1990, and 2000, and
Census American Community Survey for 2008. See note to Fig. 13.
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Figure 14: Changes in employment shares 1959 to 2007 in major
occupations by educational category: Males
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Figure 13 ( continued)

Changes in employment shares 1959 to 2007 in major occupations
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Figure 14 Source: Census IPUMS 5 percent samples for years 1960, 1970, 1980, 1990, and 2000, and
Census American Community Survey for 2008. See note to Fig. 13.
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Figure 14: Changes in employment shares 1959 to 2007 in major
occupations by educational category: Females

1084 Daron Acemoglu and David Autor

Changes in employment shares 1959 to 2007 in major occupations
by educatiional category: Females
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Figure 14 ( continued)

The pattern of occupational polarization seen for males is equally evident for females.
However, the net effect of declining middle skill employment on the female occupational
distribution is distinct. Movement of females out of middle skill jobs is driven by a
secular decline in female employment in production and operative positions (evident
in every decade of our sample) and a sharp trend reversal in female employment in sales,
clerical and administrative occupations—which were historically the dominant female
occupational category. After hovering at 41 to 43 percent of female employment during
1959 through 1979, the share of females employed in clerical, administrative support and
sales occupations fell in each of the next three decades, with a net decline of 8 percentage
points.42

As with males, the slack at the middle was taken up by the tails. Female employment
in professional, technical and managerial occupations rose in every decade of the
sample, increasing by 6.4 percentage points between 1959 and 1979 and by another
13.0 percentage points between 1979 and 2007. However, female employment in low
education service occupations rose rapidly starting in the 1990s. Between 1959 and 1989,
the share of females employed in service occupations declined from 23.2 to 17.2 percent.

42 This decline is fully accounted for by falling employment in clerical and administrative rather than sales occupations.
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Cross-national evidence on employment polarization

Acemoglu & Autor Data Extract, February 16, 2017 4:22pm 50 / 73



Figure 15: US and European Union occupational employment shares (%
points) Age 39 or less
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US and European Union occupational employment shares (% points)
Age 39 or less

Professionals Clerks Service, Shop and Sales
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Figure 15 Source:USdata fromMay/ORGCPSdata for earningsyears1992-2009. Thedata includeall
personsaged16-64who reportedemployment in the survey referenceweek, excluding those employed
bythemilitaryand inagriculturaloccupations.Occupationsarefirstassignedto326occupationgroups
that are consistent over the given time period. From these groups, occupations are then consolidated
into the eight broad categories presented in the figure. The occupation share is the percentage of all
workers employed in that occupation. European data are from Eurostat data 1992-2008. The data
include all persons aged 15-59 who reported having worked in the last year, excluding family workers,
thoseemployedby themilitaryand inagriculturaloccupations.Occupation sharesare calculatedusing
unweightedemploymentdata for tenEuropean countries:Denmark, France,Germany,Greece, Ireland,
Italy, the Netherlands, Portugal, Spain, and the United Kingdom.

Figure 15 reveals a striking commonality in employment trends in the US and
EU: high education occupations (managers, professionals, and technicians) are growing;

middle education occupations (clerks, crafts and trades, and operators) and assemblers are
declining; and low education service occupations (which unfortunately are aggregated
with sales occupations in Eurostat) are also growing. The employment-weighted
correlation of US and EU changes in employment shares by occupation is 0.63.

Since the EU averages presented in Fig. 15 potentially mask considerable cross-
country heterogeneity, we present in Fig. 16 individual changes in employment shares for
all ten countries. We aggregate to the level of four occupational categories as in Figs 13
and 14, though there are some differences in aggregation required to accommodate
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Figure 16: Change in employment shares of young male workers (age <
40) by country, 1992–2008
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Figure 16 Source: European data from Eurostat data 1992-2008. See note to Fig. 15. Employment
shares are calculated for each of the ten European countries individually, for workers under 40 years
of age.

the categories reported by Eurostat.44 In virtually every country, and for both sexes,
we see a decline in clerical, craft, trade, and operative occupations—our two middle
skill categories—and a rise in both professional, technical and managerial occupations
and in service and elementary occupations. Indeed, for female workers, there are no
exceptions to this pattern, while for males, only three countries (Portugal, Spain and
Italy) show slight gains in skilled blue-collar employment or modest declines in service
employment. Thus, the broad pattern of occupational change seen in the US appears to
be pervasive among European economies, at least for the period in which comparable
data are available (1992 through 2008).

Moving beyond these summary statistics, Goos et al. (2010) provide an in-depth
analysis of occupational polarization in the EU and conclude that declines in routine-
intensive employment (driven by technology) are by far the largest cause. Using data

44 While our four categories above group sales occupations with clerical occupations, the Eurostat data aggregate sales
with service occupations, and this aggregation carries over to our figure. Elementary occupations, as defined by
Eurostat, include a mixture of service and manual labor positions. The ordering of countries in Fig. 16 follows the
ordering used in Fig. 11.
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Figure 16: Change in employment shares of young female workers (age <
40) by country, 1992–2008
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Change in employment shares of young female workers (age<40) by country,
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Figure 16 ( continued)

on industry skill shares for the US, Japan, and nine EU economies between 1980 and
2004, Michaels et al. (2009) find that countries and industries (within countries) that
differentially increased investment in information and communication technology raised
their relative demand for high skill workers and reduced their relative demand for middle
skill workers (whom the authors identify with routine-intensive occupations).

Is job polarization explained by industrial composition?
A more mundane explanation for employment polarization is not that “task demand”
has changed per se, but rather that industry structure has shifted towards sectors
that intrinsically use fewer “routine” occupations and more “abstract” and “manual”
occupations. We test for this possibility with a standard shift-share decomposition of the
form:

1E j t =
∑

k

1Ektλ jk +
∑

j

1λ jkt Ek

≡ 1E B
t +1EW

t . (1)

Here, 1E j t is the change in the overall share of employment in occupation j over time
interval t , 1E B

t is the change in occupation j ’s share of employment attributable to
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Is job polarization explained by industrial composition?

∆Ejt =
∑
k

∆Ektλjk +
∑
j

∆λjktEk

≡ ∆EB
t + ∆EW

t . (1)

• Here, ∆Ejt is the change in the overall share of employment in
occupation j over time interval t,

• ∆EB
t is the change in occupation j ’s share of employment

attributable to changes in industrial composition and

• Conversely, ∆EW
t is the change in occupation j ’s employment

share attributable to within-industry shifts.
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Table 2: Employment and wages in ten broad occupations, 1959–2007
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Table 2 Employment and wages in ten broad occupations, 1959-2007.

1959 1969 1979 1989 1999 2007

A. Employment shares

Managers 8.9 8.5 9.8 11.8 14.1 14.4
Professionals 8.6 10.7 11.7 13.4 14.9 15.7
Technicians 2.2 2.6 3.1 3.6 3.6 3.5
Sales 8.3 8.3 10.0 11.9 11.3 11.4
Office and admin 15.1 18.1 17.3 16.6 15.3 14.0
Production, craft and repair 13.8 12.7 12.7 11.1 11.2 10.1
Operators, fabricators and laborers 24.7 22.6 19.2 15.6 13.0 11.9
Protective service 1.1 1.1 1.5 1.8 2.0 2.2
Food prep, buildings and grounds,
cleaning

4.8 6.0 7.4 7.6 7.5 8.8

Personal care and personal services 6.7 6.6 5.0 4.9 5.9 6.8

B. 100*log weekly full-time, full-year
wages relative to the 1959mean

Managers 47.9 67.3 60.9 67.5 80.8 88.5
Professionals 27.4 54.1 49.3 62.9 72.2 75.5
Technicians 16.5 33.5 34.3 45.6 64.3 68.5
Sales −6.2 10.5 9.8 20.5 28.3 27.9
Office and admin −6.5 7.6 7.1 13.8 19.3 17.5
Production, craft and repair 23.1 41.1 42.3 42.1 43.1 39.9
Operators, fabricators and laborers −4.7 11.1 15.7 15.1 22.5 17.3
Protective service 15.3 41.4 34.3 40.6 49.1 50.3
Food prep, buildings and grounds,
cleaning

−54.7 −31.5 −29.5 −23.1 −15.3 −22.0

Personal care and personal services −76.9 −46.7 −29.2 −18.8 −5.8 −10.4

(continued on next page)

each set of regressors, we calculate the partial R2 value (net of the experience quartic) in
each year, and we plot these values in Fig. 17.49

The explanatory power of educational attainment for earnings rises sharply after
1979—approximately doubling by 2007—consistent with the rising return to skill in this
period. When the linear education term is replaced with a set of five education category
dummies, the dummies and linear term have comparable explanatory power for the first
two decades of the sample (1959-1979). After 1979, however, the explanatory power of

49 All estimates are performed using the Census/ACS data to provide the maximal time window. We use full-time,

full-year log weekly earnings as our dependent variable since this variable is better measured than hourly earnings
in the Census/ACS data. Models estimated using the March CPS (full-time, full-year), May/ORG CPS (all hourly
earnings) and Census/ACS hourly earnings measure all produce substantively similar results.
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Table 2: Employment and wages in ten broad occupations, 1959–2007,
Cont.
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Table 2 (continued)

C. 100*log hourly wages (May/ORG)
relative to the 1973mean

1973 1979 1989 1999 2007 2009

Managers 36.8 33.7 39.4 49.9 58.7 60.7
Professionals 33.0 31.8 38.4 49.7 54.1 56.4
Technicians 15.3 13.7 23.9 27.7 53.6 52.5
Sales −18.9 −17.4 −18.5 −4.2 −0.3 −1.1
Office and admin −8.8 −9.8 −10.8 −5.8 −1.1 1.6
Production, craft and repair 21.9 21.3 14.7 19.0 18.3 21.6
Operators, fabricators and laborers −7.5 −5.7 −16.1 −11.7 −6.1 −2.0
Protective service 8.4 5.7 3.3 13.0 25.9 23.2
Food prep, buildings and grounds,
cleaning

−49.0 −49.2 −55.2 −44.8 −39.6 −38.3

Personal care and personal services −44.1 −39.3 −43.5 −31.4 −23.7 −22.7

Source: Census IPUMS 5 percent samples for years 1960, 1970, 1980, 1990, and 2000, and Census American Community
Survey for 2008. May/ORG CPS data for earnings years 1973-2009. Labor supply is calculated using all persons aged 16-
64 who reported having worked at least one week in the earnings years, excluding those in the military and agriculture.
Occupations are first assigned to 326 occupation groups that are consistent over the given time period.

the dummies rises substantially more (by approximately one-third) than does the linear
term, reflecting the convexification of the return to education (Figs 5 and 6).50

Replacing the education measures with 10 occupation dummies produces a striking
time pattern. The explanatory power of occupation reaches a nadir in 1979 and then,
like the education measures, rises over the subsequent three decades. Distinct from the
education measures, however, the explanatory power of the occupation variables rises
less rapidly than education in the 1980s and more rapidly than education thereafter—
overtaking education by 2007. Thus, as hypothesized, occupation appears to gain
in importance over time. This is most pronounced starting in the 1990s, when the
monotone growth of employment and earnings gives way to polarization.

One might ask whether this pattern of rising explanatory power is generally true
across broad measures of job characteristics. As an alternative to occupation, we substitute
the 11 industry dummies above in the wage regression. The explanatory power of
industry is considerably lower than either education or occupation, and moreover has
changed little over time. Thus, echoing the findings of the shift-share analysis above,
occupation plays an increasingly important role in the evolution of employment and
(here) earnings; it is not simply a proxy for either education or industry.

Although we have been using broad occupation categories as task proxies, it is infor-
mative to benchmark how well direct measures of job task content perform in capturing
the changing wage relationships evidenced by Fig. 17. We perform this benchmark by

50 A quadratic in years of schooling performs almost identically to the five education dummies.
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Figure 17: Males: Partial R-squared net of experience quartic, 1959–2007

Skills, Tasks and Technologies: Implications for Employment and Earnings 1093
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Figure 17 Source: Census IPUMS 5 percent samples for years 1960, 1970, 1980, 1990, and 2000, and
Census American Community Survey for 2008. The data include all full-time, full-year workers aged
16-64, excluding those employed by the military and in agricultural occupations. Linear education
measure is equal to years of educational attainment. For those who have not completed second
grade, their years of education are imputed based on gender and ethnicity. Education dummies
consist of five broad categories: high school dropouts, high school graduates, some college education,
college graduates, and post-college degree. Occupations are assigned to 326 occupation groups that
are consistent over the given time period. From these groups, occupations are then consolidated
into ten broad categories: Managers; Professionals; Technicians; Sales; Office and administrative;
Production, craft and repair; Operators, fabricators and laborers; Protective service; Food prep,
buildings and grounds, cleaning; and Personal care and personal services. Industries are similarly
converted from their respective scheme to a consistent set of 149 industries, as used in Autor
et al. (1998). From these 149 industries, ten broad industry categories are constructed and include:
Construction;Manufacturing; Transport andutilities;Wholesale trade; Retail trade; Finance, Insurance
and Real Estate; Business services; Personal services and entertainment; Professional services; and
Public administration. The partial R-squared values presented above are calculated as follows: Log
weeklywagesandeachvariablegroupaboveareorthogonalizedusingaquartic in experienceand two
ethnicity dummies. Using the residuals from each of these regressions, residual log weekly wages are
regressedseparatelyon the residuals fromthevariablegroupsof interest, and theR-squaredvalue from
this regression is plotted above for each year. All regressions are weighted by Census personweights.

comparing the partial R2 values of the task measures summarized in Tables 5a and 5b
with both the education and occupation measures used above. To maintain equivalent
coarseness of measurement, we assign task means at the level of the same 10 occupation
categories using the three DOT and five O*NET task scales from Tables 5a and 5b
(excluding the offshorability index). Figure 18 plots the partial R2 values.
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Figure 17: Females: Partial R-squared net of experience quartic,
1959–2007
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Figure 17 ( continued)

The task measures show an even more pronounced pattern of rising explanatory
power than do the occupation dummies. For males, the explanatory power of the
O*NET task measures in 1979 is well below either the education or occupation
dummies. But the rise in the explanatory power of the task measures is steeper than
either the education or occupation measures after 1989, and it surpasses both by 2007.51

For females, the O*NET measures also exceed the education and occupation measures in
explanatory power by the end of the sample, though the nadir in 1979 is not quite as low.
In all cases, the DOT task measures exhibit a similar time pattern to the O*NET measures
but offer somewhat lower explanatory power.

We have excluded the offshorability measure from the prior regressions because its
behavior appears distinct. In Table 7, we separately investigate the explanatory power of
this measure. When entered in the wage regression with the experience quartic but no
other task measures, the partial R2 of the offshorability measure rises steeply for males
after 1979 (from 0.026 in 1979 to 0.079 in 2007) but has no meaningful explanatory
power or time trend for females after the first decade of the sample. What drives this
difference by gender, we believe, is that the offshorability index is strongly monotone
in education for males but non-monotone in education for females (Table 5b). As the
return to education rose steeply between 1979 and 2007, the partial R2 of offshorability
therefore rises for males but not for females.

51 Although the task measures are assigned at the level of occupation dummies, it is possible for their partial R-squared
value to exceed the dummies, since the partial R-squared is calculated on the residual variance after the wage variable
has been orthogonalized with respect to both the experience quartic and the task measures.
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Figure 18: Males: Partial R-squared net of experience quartic, 1959–2007
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Males: Partial R-squared net of experience quartic, 1959-2007

Females: Partial R-squared net of experience quartic, 1959-2007
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Figure 18 Source: Census IPUMS 5 percent samples for years 1960, 1970, 1980, 1990, and 2000, and
Census American Community Survey for 2008. See note to Fig. 17 for the partial R-squared calculation
procedure. FiveO*NET constructed taskmeasures, constructed froma combination ofO*NET activities
andcontext scores, areutilized: routine cognitive, routinemanual, non-routine cognitiveanalytic, non-
routinemanual, and non-routine interpersonal. ThreeDOT taskmeasures are utilized, as in Autor et al.
(2003): abstract, routine, andmanual. See theDataAppendix formore informationon the construction
of the O*NET taskmeasures.
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Figure 18: Females: Partial R-squared net of experience quartic,
1959–2007
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Males: Partial R-squared net of experience quartic, 1959-2007

Females: Partial R-squared net of experience quartic, 1959-2007
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Figure 18 Source: Census IPUMS 5 percent samples for years 1960, 1970, 1980, 1990, and 2000, and
Census American Community Survey for 2008. See note to Fig. 17 for the partial R-squared calculation
procedure. FiveO*NET constructed taskmeasures, constructed froma combination ofO*NET activities
andcontext scores, areutilized: routine cognitive, routinemanual, non-routine cognitiveanalytic, non-
routinemanual, and non-routine interpersonal. ThreeDOT taskmeasures are utilized, as in Autor et al.
(2003): abstract, routine, andmanual. See theDataAppendix formore informationon the construction
of the O*NET taskmeasures.
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Table 3a: Employment shares in four broad occupational categories (%),
1959–2007
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Table 3a Employment shares in four broad occupational categories (%), 1959-2007.

1959 1969 1979 1989 1999 2007

All
Professional, Managerial, Technical 20.9 22.4 25.1 29.4 33.0 34.0
Clerical, Sales 24.9 27.2 27.9 29.0 26.9 25.7
Production, Operators 40.8 36.3 32.8 27.1 24.5 22.3
Service 13.4 14.0 14.2 14.5 15.6 18.0

Males
Professional, Managerial, Technical 22.9 25.2 26.2 28.4 31.3 31.5
Clerical, Sales 15.4 15.7 16.0 18.2 17.7 17.6
Production, Operators 54.0 49.7 47.3 41.4 38.3 36.1
Service 7.7 9.4 10.5 12.0 12.8 14.9

Females
Professional, Managerial, Technical 17.4 18.6 23.8 30.5 34.9 36.8
Clerical, Sales 41.0 43.3 42.6 41.0 37.1 34.6
Production, Operators 18.4 17.6 14.8 11.2 9.4 7.1
Service 23.2 20.5 18.8 17.2 18.6 21.4

Source: Census IPUMS 5 percent samples for years 1960, 1970, 1980, 1990, and 2000, and Census American Community
Survey for 2008. See note to Fig. 13.

To assess the marginal explanatory power of the offshorability measure, Table 7 reports
both the partial R2 values of the DOT and O*NET task measures entered separately and
the partial R2 values of the cluster of offshorability and task measures. The offshorability
measure does not add meaningfully to the explanatory power of the task measures.
This result is in line with other recent work that compares the explanatory power of
offshoring versus other job task measures (e.g., most importantly, routine task content)
in explaining cross-region, cross-industry and cross-national trends in employment and
wage polarization (Firpo et al., 2009; Michaels et al., 2009; Autor and Dorn, 2010;
Goos et al., 2010). A general finding of this set of papers is that offshorability plays
a comparatively small or negligible explanatory role when considered alongside other
potential causes. We caution, however, that measures of both job tasks and offshorability
are highly imperfect and differ substantively across studies. The conclusions drawn at this
stage of the literature should therefore be viewed as provisional.52

3. THE CANONICALMODEL

Most economic analyses of changes in wage structure and skill differentials build on
the ideas proposed in Tinbergen (1974, 1975) and developed in Welch (1973), Katz

52 Firpo et al. (2009) find a significant role for offshorability in explaining wage polarization, though this effect is smaller
than the estimated technology effect. Papers by Blinder (2007), Jensen et al. (2005); Jensen and Kletzer (forthcoming),
and Blinder and Krueger (2008) develop innovative measures of offshorability. The efficacy of these measures relative
to other task scales in predicting patterns of wage and employment polarization awaits testing.

Source: Census IPUMS 5 percent samples for years 1960, 1970, 1980, 1990, and 2000, and Census American Community
Survey for 2008. See note to Fig. 13.
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Table 3b: Mean log full-time, full-year weekly and all hourly earnings in
four broad occupation categories, 1959–2007 (Census) and 1973–2009
(May/ORG)
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Table 3b Mean log full-time, full-year weekly and all hourly earnings in four broad occupation
categories, 1959-2007 (Census) and 1973-2009 (May/ORG).

A. 100× Log weekly full-time, full-year wages
relative to 1959mean

1959 1969 1979 1989 1999 2007

All
Professional, Managerial, Technical 34.1 56.3 51.7 62.4 75.0 80.1
Clerical, Sales −6.4 8.4 8.0 16.4 22.9 21.9
Production, Operators 5.4 22.3 25.7 25.6 31.6 27.2
Service −58.7 −30.7 −22.2 −13.3 −3.0 −8.3

Males
Professional, Managerial, Technical 31.4 53.4 53.1 62.8 73.4 78.1
Clerical, Sales 1.1 23.3 22.7 25.0 24.9 21.2
Production, Operators −7.0 12.3 16.9 14.7 19.2 13.3
Service −34.7 −13.7 −16.8 −15.0 −6.7 −13.6

Females
Professional, Managerial, Technical 34.5 61.7 63.2 80.6 95.7 102.1
Clerical, Sales 10.8 25.9 30.5 40.4 49.3 49.0
Production, Operators 2.7 17.3 24.1 30.7 40.9 37.3
Service −50.6 −20.2 −2.2 9.3 21.5 17.3

B. 100*Log hourly wages relative to 1973mean

1973 1979 1989 1999 2007 2009

All
Professional, Managerial, Technical 32.8 30.6 37.0 47.4 56.0 57.8
Clerical, Sales −11.6 −11.9 −13.8 −5.1 −0.8 0.5
Production, Operators 3.0 4.4 −3.8 0.7 5.4 8.9
Service −40.5 −39.4 −43.7 −32.4 −24.9 −24.3

Males
Professional, Managerial, Technical 16.0 12.1 12.3 17.2 26.4 28.7
Clerical, Sales −6.8 −6.9 −12.4 −11.0 −8.6 −9.6
Production, Operators −5.9 −0.8 −13.7 −7.9 −7.0 −8.8
Service −28.6 −31.8 −36.3 −32.3 −22.7 −23.9

Females
Professional, Managerial, Technical 30.2 28.4 32.7 41.4 50.9 51.5
Clerical, Sales −3.0 2.9 3.9 13.2 17.0 16.2
Production, Operators −4.4 2.4 −1.4 9.5 12.9 20.7
Service −19.9 −11.4 −12.8 −6.0 7.9 6.4

Source: Census IPUMS 5 percent samples for years 1960, 1970, 1980, 1990, and 2000, and Census American Community
Survey for 2008. May/ORG CPS data for earnings years 1973-2009. See note to Fig. 13.

and Murphy (1992), and Card and Lemieux (2001a,b), among many others. In this
approach, the college/high school log wage ratio serves as a summary index of the
premium that high skill workers command relative to low skill workers, and this premium
is determined by the relative supply and relative demand for skills. The relative demand
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Table 3b Mean log full-time, full-year weekly and all hourly earnings in four broad occupation
categories, 1959-2007 (Census) and 1973-2009 (May/ORG).

A. 100× Log weekly full-time, full-year wages
relative to 1959mean

1959 1969 1979 1989 1999 2007

All
Professional, Managerial, Technical 34.1 56.3 51.7 62.4 75.0 80.1
Clerical, Sales −6.4 8.4 8.0 16.4 22.9 21.9
Production, Operators 5.4 22.3 25.7 25.6 31.6 27.2
Service −58.7 −30.7 −22.2 −13.3 −3.0 −8.3

Males
Professional, Managerial, Technical 31.4 53.4 53.1 62.8 73.4 78.1
Clerical, Sales 1.1 23.3 22.7 25.0 24.9 21.2
Production, Operators −7.0 12.3 16.9 14.7 19.2 13.3
Service −34.7 −13.7 −16.8 −15.0 −6.7 −13.6

Females
Professional, Managerial, Technical 34.5 61.7 63.2 80.6 95.7 102.1
Clerical, Sales 10.8 25.9 30.5 40.4 49.3 49.0
Production, Operators 2.7 17.3 24.1 30.7 40.9 37.3
Service −50.6 −20.2 −2.2 9.3 21.5 17.3

B. 100*Log hourly wages relative to 1973mean

1973 1979 1989 1999 2007 2009

All
Professional, Managerial, Technical 32.8 30.6 37.0 47.4 56.0 57.8
Clerical, Sales −11.6 −11.9 −13.8 −5.1 −0.8 0.5
Production, Operators 3.0 4.4 −3.8 0.7 5.4 8.9
Service −40.5 −39.4 −43.7 −32.4 −24.9 −24.3

Males
Professional, Managerial, Technical 16.0 12.1 12.3 17.2 26.4 28.7
Clerical, Sales −6.8 −6.9 −12.4 −11.0 −8.6 −9.6
Production, Operators −5.9 −0.8 −13.7 −7.9 −7.0 −8.8
Service −28.6 −31.8 −36.3 −32.3 −22.7 −23.9

Females
Professional, Managerial, Technical 30.2 28.4 32.7 41.4 50.9 51.5
Clerical, Sales −3.0 2.9 3.9 13.2 17.0 16.2
Production, Operators −4.4 2.4 −1.4 9.5 12.9 20.7
Service −19.9 −11.4 −12.8 −6.0 7.9 6.4

Source: Census IPUMS 5 percent samples for years 1960, 1970, 1980, 1990, and 2000, and Census American Community
Survey for 2008. May/ORG CPS data for earnings years 1973-2009. See note to Fig. 13.

and Murphy (1992), and Card and Lemieux (2001a,b), among many others. In this
approach, the college/high school log wage ratio serves as a summary index of the
premium that high skill workers command relative to low skill workers, and this premium
is determined by the relative supply and relative demand for skills. The relative demand
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Table 4 Education distribution by occupation and gender in 1979 (Census data).

< High
school

High
school

Some
college

4-year
college

Post-
college

A. Ten occupations

All
Managers 8.5 25.2 27.9 27.3 11.1
Professionals 3.1 8.5 20.7 36.6 31.1
Technicians 7.1 25.6 42.7 17.1 7.6
Sales 19.3 34.3 30.3 13.5 2.6
Office and admin 11.1 46.4 33.1 7.7 1.7
Production, craft and repair 31.2 43.5 20.1 4.2 1.0
Operators, fabricators and laborers 42.3 40.3 15.0 1.9 0.5
Protective service 17.6 34.0 37.0 9.1 2.3
Food prep, buildings and grounds,
cleaning

45.0 30.5 21.2 2.5 0.7

Personal care and personal services 35.4 36.3 23.2 4.0 1.2

B. Four occupations

All
Professional, Managerial, Technical 5.8 17.3 26.3 30.5 20.2
Clerical, Sales 14.1 42.0 32.1 9.8 2.0
Production, Operators 37.9 41.5 17.1 2.8 0.7
Service 38.6 33.0 23.6 3.8 1.1

Males
Professional, Managerial, Technical 5.9 15.9 24.5 29.7 24.1
Clerical, Sales 14.9 30.6 33.2 17.2 4.1
Production, Operators 36.2 41.4 18.5 3.1 0.7
Service 37.8 28.2 27.3 5.0 1.7

Females
Professional, Managerial, Technical 5.7 19.2 28.7 31.4 14.9
Clerical, Sales 13.7 47.3 31.5 6.4 1.1
Production, Operators 44.3 42.1 11.4 1.8 0.4
Service 39.1 36.3 21.1 2.9 0.6

Source: Census IPUMS 5 percent samples for years 1960, 1970, 1980, 1990, and 2000, and Census American Community
Survey for 2008. See note to Tables 3a and 3b.

for skills increases over time because changes in technology are assumed to be “skill
biased,” in the sense that new technologies have greater skill demands for or are more
complementary to high skill workers. Since relative supply has also steadily increased over
the last century and a half, both because of the greater public investments in schooling
and because of greater willingness of families and individuals to acquire schooling, this
leads to Tinbergen’s famous race between technology and the supply of skills.

The effects of relative demand and supply on the earnings distribution is typically
modeled in an environment with just two types of workers (high and low skill) and
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Table 4 Education distribution by occupation and gender in 1979 (Census data).

< High
school

High
school

Some
college

4-year
college

Post-
college

A. Ten occupations

All
Managers 8.5 25.2 27.9 27.3 11.1
Professionals 3.1 8.5 20.7 36.6 31.1
Technicians 7.1 25.6 42.7 17.1 7.6
Sales 19.3 34.3 30.3 13.5 2.6
Office and admin 11.1 46.4 33.1 7.7 1.7
Production, craft and repair 31.2 43.5 20.1 4.2 1.0
Operators, fabricators and laborers 42.3 40.3 15.0 1.9 0.5
Protective service 17.6 34.0 37.0 9.1 2.3
Food prep, buildings and grounds,
cleaning

45.0 30.5 21.2 2.5 0.7

Personal care and personal services 35.4 36.3 23.2 4.0 1.2

B. Four occupations

All
Professional, Managerial, Technical 5.8 17.3 26.3 30.5 20.2
Clerical, Sales 14.1 42.0 32.1 9.8 2.0
Production, Operators 37.9 41.5 17.1 2.8 0.7
Service 38.6 33.0 23.6 3.8 1.1
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Professional, Managerial, Technical 5.9 15.9 24.5 29.7 24.1
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Production, Operators 36.2 41.4 18.5 3.1 0.7
Service 37.8 28.2 27.3 5.0 1.7
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Professional, Managerial, Technical 5.7 19.2 28.7 31.4 14.9
Clerical, Sales 13.7 47.3 31.5 6.4 1.1
Production, Operators 44.3 42.1 11.4 1.8 0.4
Service 39.1 36.3 21.1 2.9 0.6

Source: Census IPUMS 5 percent samples for years 1960, 1970, 1980, 1990, and 2000, and Census American Community
Survey for 2008. See note to Tables 3a and 3b.
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3. The Canonical Model
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• Tinbergen (1974, 1975)

• Welch (1973)

• Murphy (1992)
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Table 5a: Means and standard deviations of DOT and O∗NET task
measures for four broad occupational groups in 1980 Census
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Table 5a Means and standard deviations of DOT and O*NET task measures for four broad
occupational groups in 1980 Census.

Professional,
Managerial,
Technical

Clerical,
Sales

Production,
Operators

Service

Males and females combined

Non-routine cognitive
DOT abstract (non-routine
cognitive)

1.12
(0.81)

−0.27
(0.61)

−0.53
(0.68)

−0.71
(0.28)

O*NET non-routine cognitive
analytic

1.19
(0.43)

−0.30
(0.69)

−0.38
(0.67)

−0.93
(0.98)

O*NET non-routine cognitive
interpersonal

1.03
(0.87)

−0.34
(0.65)

−0.38
(0.82)

−0.42
(0.75)

Routine cognitive and manual
DOT routine −0.41

(0.91)
0.27
(1.10)

0.41
(0.84)

−0.65
(0.58)

O*NET routine cognitive −0.23
(0.81)

0.45
(1.09)

0.19
(0.69)

−0.52
(0.91)

O*NET routine manual −0.86
(0.57)

−0.48
(0.64)

0.98
(0.66)

0.05
(0.69)

Non-routine manual
DOT Non-routine manual −0.28

(0.70)
−0.77
(0.24)

0.62
(1.10)

0.40
(0.99)

O*NET Non-routine manual −0.81
(0.55)

−0.59
(0.51)

0.95
(0.76)

0.14
(0.47)

Offshorability
O*NET offshorability 0.24

(1.04)
0.61
(0.81)

−0.58
(0.83)

−0.35
(0.78)

# of Detailed occupations 106 51 127 34

Source: O*NET and DOT. Task measures are constructed according to the procedure in the Data Appendix.

competitive labor markets.53 In addition, the substitution between the two types of
workers is often captured using a constant elasticity of substitution aggregate production
function. We refer to the framework with these features as the canonical model. In this
section, we review the canonical model, explain how it provides a simple framework
for interpreting several of the patterns illustrated in the previous section, and then
highlight why we believe that we need to step back from or expand upon the canonical
model to consider a richer framework for analyzing how the evolution of earnings and

53 It is straightforward to extend the canonical model to include several skill groups, with each group allocated to a single
occupation (or to producing a single good). Most of the features of the canonical model emphasized here continue to
apply in this case, particularly when the elasticity of substitution between different groups is the same. When there are
different elasticities of substitution between different factors, the implications of the canonical model become richer
but also more difficult to characterize and generalize.
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Table 5b: Means and standard deviations of DOT and O∗NET task
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Table 5b Means and standard deviations of DOT and O*NET task measures by education level in
1979 Census.

All < High
school

High
school

Some
college

4-year
college

Post-
college

A. Males

Non-routine cognitive
DOT abstract
(non-routine cognitive)

0.08
(1.05)

−0.43
(0.79)

−0.18
(0.91)

0.15
(1.02)

0.84
(1.02)

1.01
(0.93)

O*NET non-routine
cognitive analytic

0.09
(0.98)

−0.44
(0.83)

−0.15
(0.84)

0.16
(0.91)

0.78
(0.81)

1.20
(0.72)

O*NET non-routine
cognitive interpersonal

0.07
(1.03)

−0.34
(0.89)

−0.13
(0.96)

0.13
(1.01)

0.63
(1.00)

0.86
(0.91)

Routine cognitive and manual
DOT routine −0.06

(0.94)
0.09
(0.90)

0.09
(0.94)

−0.09
(0.96)

−0.36
(0.89)

−0.51
(0.83)

O*NET routine
cognitive

−0.06
(0.85)

0.02
(0.82)

0.04
(0.83)

−0.02
(0.88)

−0.22
(0.84)

−0.45
(0.81)

O*NET routine manual 0.09
(1.03)

0.63
(0.87)

0.39
(0.95)

−0.06
(0.96)

−0.70
(0.77)

−0.91
(0.68)

Non-routine manual
DOT Non-routine
manual

0.15
(1.09)

0.50
(1.14)

0.31
(1.14)

0.03
(1.06)

−0.32
(0.80)

−0.32
(0.70)

O*NET Non-routine
manual

0.21
(1.06)

0.72
(0.92)

0.52
(0.99)

0.09
(0.99)

−0.61
(0.77)

−0.77
(0.69)

Offshorability
O*NET Offshorability −0.17

(0.99)
−0.40
(0.79)

−0.37
(0.94)

−0.12
(1.05)

0.37
(1.00)

0.20
(0.96)

B. Females

Non-routine cognitive
DOT abstract
(non-routine cognitive)

−0.19
(0.84)

−0.57
(0.68)

−0.31
(0.75)

−0.10
(0.81)

0.36
(0.91)

0.67
(0.94)

O*NET non-routine
cognitive analytic

−0.12
(1.02)

−0.71
(0.98)

−0.31
(0.87)

0.01
(0.91)

0.78
(0.86)

1.12
(0.72)

O*NET non-routine
cognitive interpersonal

−0.06
(0.95)

−0.42
(0.79)

−0.29
(0.79)

0.00
(0.92)

0.75
(1.01)

1.02
(0.87)

Routine cognitive and manual
DOT routine 0.17

(1.07)
0.05
(0.96)

0.34
(1.05)

0.33
(1.09)

−0.30
(1.06)

−0.64
(0.87)

O*NET routine
cognitive

0.25
(1.02)

0.11
(0.99)

0.42
(1.01)

0.41
(0.99)

−0.13
(0.99)

−0.51
(0.83)
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Routine cognitive and manual
DOT routine 0.17

(1.07)
0.05
(0.96)

0.34
(1.05)

0.33
(1.09)

−0.30
(1.06)

−0.64
(0.87)

O*NET routine
cognitive

0.25
(1.02)

0.11
(0.99)

0.42
(1.01)

0.41
(0.99)

−0.13
(0.99)

−0.51
(0.83)

(continued on next page)
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Table 5b (continued)

All < High
school

High
school

Some
college

4-year
college

Post-
college

O*NET routine manual −0.20
(0.92)

0.38
(1.00)

−0.12
(0.88)

−0.36
(0.73)

−0.79
(0.71)

−1.01
(0.60)

Non-routine manual
DOT Non-routine
manual

−0.31
(0.76)

−0.05
(0.82)

−0.44
(0.71)

−0.40
(0.74)

−0.16
(0.77)

−0.15
(0.73)

O*NET non-routine
manual

−0.44
(0.68)

−0.03
(0.63)

−0.40
(0.67)

−0.52
(0.60)

−0.84
(0.61)

−0.98
(0.58)

Offshorability
O*NET offshorability 0.25

(1.00)
0.20
(0.87)

0.37
(0.95)

0.20
(1.13)

0.12
(1.04)

0.09
(0.84)

Source: O*NET and DOT. Task measures are constructed according to the procedure in the Data Appendix.

employment are shaped by the interactions among worker skills, job tasks, evolving
technologies, and shifting trading opportunities.

3.1. The simple theory of the canonical model

The canonical model has two skills, high and low. It draws no distinction between skills
and occupations (tasks), so that high skill workers effectively work in separate occupations
(perform different tasks) from low skill workers. In many empirical applications of the
canonical model, it is natural to identify high skill workers with college graduates (or
in different eras, with other high education groups), and low skill workers with high
school graduates (or again in different eras, with those with less than high school). We
will use education and skills interchangeably, but as we discuss below, the canonical model
becomes more flexible if one allows heterogeneity in skills within education groups.

Critical to the two-factor model is that high and low skill workers are imperfect
substitutes in production. The elasticity of substitution between these two skill types is
central to understanding how changes in relative supplies affect skill premia.

Suppose that the total supply of low skill labor is L and the total supply of high
skill labor is H . Naturally not all low (or high) skill workers are alike in terms of their
marketable skills. As a simple way of introducing this into the canonical model, suppose
that each worker is endowed with either high or low skill, but there is a distribution across
workers in terms of efficiency units of these skill types. In particular, let L denote the set
of low skill workers and H denote the set of high skill workers. Each low skill worker
i ∈ L has li efficiency units of low skill labor and each high skill worker i ∈ H has hi
units of high skill labor. All workers supply their efficiency units inelastically. Thus the
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Table 6 Decomposition of changes in the share of employment in four occupational categories by
decade (percentage points) due to changes in industry shares and changes in occupational shares
within industries, 1959-2007.

Changes by decade Long changes (decadal
means)

1959-
1969

1969-
1979

1979-
1989

1989-
1999

1999-
2007

1959-
1979

1979-
2007

A. Males

Professional, Managerial, and Technical Occs (non-routine cognitive)
Total1 2.21 1.06 2.14 2.92 0.18 1.63 2.28
Industry1 1.81 0.90 0.49 0.80 0.13 1.35 0.61
Occupation1 0.40 0.16 1.65 2.12 0.05 0.28 1.68
Clerical, Administrative, and Sales Occs (routine cognitive)
Total1 0.26 0.29 2.23 −0.56 −0.07 0.28 0.95
Industry1 0.23 0.05 0.72 −0.16 −0.03 0.14 0.31
Occupation1 0.03 0.25 1.51 −0.40 −0.05 0.14 0.63
Production, Craft, Repair and Operative Occs (routine manual)
Total1 −4.21 −2.41 −5.92 −3.10 −2.22 −3.31 −5.10
Industry1 −2.59 −1.28 −1.89 −0.70 −0.81 −1.94 −1.56
Occupation1 −1.62 −1.13 −4.03 −2.39 −1.41 −1.37 −3.54
Service occupations (non-routine manual)
Total1 1.74 1.06 1.55 0.74 2.11 1.40 1.88
Industry1 0.55 0.33 0.68 0.06 0.70 0.44 0.64
Occupation1 1.19 0.72 0.87 0.68 1.41 0.96 1.24

B. Females

Professional, Managerial, and Technical Occs (non-routine cognitive)
Total1 1.23 5.19 6.70 4.34 1.90 3.21 5.86
Industry1 3.13 1.40 1.10 1.61 0.60 2.27 1.40
Occupation1 −1.91 3.79 5.60 2.73 1.30 0.94 4.46
Clerical, Administrative, and Sales Occs (routine cognitive)
Total1 2.32 −0.73 −1.55 −3.95 −2.42 0.79 −3.18
Industry1 0.85 2.07 0.63 −0.55 −0.30 1.46 0.02
Occupation1 1.46 −2.80 −2.18 −3.40 −2.12 −0.67 −3.20
Production, Craft, Repair and Operative Occs (routine manual)
Total1 −0.75 −2.79 −3.57 −1.81 −2.29 −1.77 −3.40
Industry1 −2.11 −1.95 −2.27 −1.36 −1.48 −2.03 −2.25
Occupation1 1.36 −0.83 −1.30 −0.44 −0.81 0.26 −1.15
Service occupations (non-routine manual)
Total1 −2.79 −1.68 −1.59 1.41 2.81 −2.23 0.72
Industry1 −1.88 −1.51 0.54 0.30 1.18 −1.70 0.83
Occupation1 −0.91 −0.16 −2.12 1.11 1.63 −0.54 −0.11

Source: Census IPUMS 1960, 1970, 1980, 1990 and 2000, and American Community Survey 2008. Each set of three rows
presents the change in the share of national employment (in percentage points) in the designated occupational category
and time interval and decomposes this change into between and within-industry components. The decomposition uses
10 occupation and 11 industry groups that are harmonized for the full sample interval. See text for additional details.

1102 Daron Acemoglu and David Autor

Table 6 Decomposition of changes in the share of employment in four occupational categories by
decade (percentage points) due to changes in industry shares and changes in occupational shares
within industries, 1959-2007.

Changes by decade Long changes (decadal
means)

1959-
1969

1969-
1979

1979-
1989

1989-
1999

1999-
2007

1959-
1979

1979-
2007

A. Males

Professional, Managerial, and Technical Occs (non-routine cognitive)
Total1 2.21 1.06 2.14 2.92 0.18 1.63 2.28
Industry1 1.81 0.90 0.49 0.80 0.13 1.35 0.61
Occupation1 0.40 0.16 1.65 2.12 0.05 0.28 1.68
Clerical, Administrative, and Sales Occs (routine cognitive)
Total1 0.26 0.29 2.23 −0.56 −0.07 0.28 0.95
Industry1 0.23 0.05 0.72 −0.16 −0.03 0.14 0.31
Occupation1 0.03 0.25 1.51 −0.40 −0.05 0.14 0.63
Production, Craft, Repair and Operative Occs (routine manual)
Total1 −4.21 −2.41 −5.92 −3.10 −2.22 −3.31 −5.10
Industry1 −2.59 −1.28 −1.89 −0.70 −0.81 −1.94 −1.56
Occupation1 −1.62 −1.13 −4.03 −2.39 −1.41 −1.37 −3.54
Service occupations (non-routine manual)
Total1 1.74 1.06 1.55 0.74 2.11 1.40 1.88
Industry1 0.55 0.33 0.68 0.06 0.70 0.44 0.64
Occupation1 1.19 0.72 0.87 0.68 1.41 0.96 1.24

B. Females

Professional, Managerial, and Technical Occs (non-routine cognitive)
Total1 1.23 5.19 6.70 4.34 1.90 3.21 5.86
Industry1 3.13 1.40 1.10 1.61 0.60 2.27 1.40
Occupation1 −1.91 3.79 5.60 2.73 1.30 0.94 4.46
Clerical, Administrative, and Sales Occs (routine cognitive)
Total1 2.32 −0.73 −1.55 −3.95 −2.42 0.79 −3.18
Industry1 0.85 2.07 0.63 −0.55 −0.30 1.46 0.02
Occupation1 1.46 −2.80 −2.18 −3.40 −2.12 −0.67 −3.20
Production, Craft, Repair and Operative Occs (routine manual)
Total1 −0.75 −2.79 −3.57 −1.81 −2.29 −1.77 −3.40
Industry1 −2.11 −1.95 −2.27 −1.36 −1.48 −2.03 −2.25
Occupation1 1.36 −0.83 −1.30 −0.44 −0.81 0.26 −1.15
Service occupations (non-routine manual)
Total1 −2.79 −1.68 −1.59 1.41 2.81 −2.23 0.72
Industry1 −1.88 −1.51 0.54 0.30 1.18 −1.70 0.83
Occupation1 −0.91 −0.16 −2.12 1.11 1.63 −0.54 −0.11

Source: Census IPUMS 1960, 1970, 1980, 1990 and 2000, and American Community Survey 2008. Each set of three rows
presents the change in the share of national employment (in percentage points) in the designated occupational category
and time interval and decomposes this change into between and within-industry components. The decomposition uses
10 occupation and 11 industry groups that are harmonized for the full sample interval. See text for additional details.
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Table 6 Decomposition of changes in the share of employment in four occupational categories by
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Industry1 −1.88 −1.51 0.54 0.30 1.18 −1.70 0.83
Occupation1 −0.91 −0.16 −2.12 1.11 1.63 −0.54 −0.11

Source: Census IPUMS 1960, 1970, 1980, 1990 and 2000, and American Community Survey 2008. Each set of three rows
presents the change in the share of national employment (in percentage points) in the designated occupational category
and time interval and decomposes this change into between and within-industry components. The decomposition uses
10 occupation and 11 industry groups that are harmonized for the full sample interval. See text for additional details.
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Table 7 Partial R-squared values of DOT and O*NET task and offshorability measures, net of quartic
in potential experience.

Offshorability
(O*NET)

O*NET Tasks
(5 Vars)

O*NET
Tasks+
Offshorability

DOT Tasks
(3 Vars)

DOT Tasks+
Offshorability

A. Males

1959 0.027 0.126 0.128 0.118 0.119
1969 0.035 0.126 0.129 0.116 0.116
1979 0.026 0.093 0.095 0.082 0.083
1989 0.055 0.168 0.172 0.152 0.152
1999 0.066 0.190 0.193 0.171 0.171
2007 0.079 0.236 0.239 0.212 0.212

B. Females

1959 0.025 0.224 0.225 0.194 0.198
1969 0.003 0.188 0.188 0.156 0.157
1979 0.000 0.142 0.142 0.115 0.115
1989 0.001 0.200 0.202 0.155 0.162
1999 0.001 0.216 0.217 0.173 0.180
2007 0.000 0.249 0.250 0.205 0.214

Source: O*NET, DOT and Census IPUMS 5 percent samples for years 1980, 1990, and 2000, and Census American
Community Survey for 2008. See note to Fig. 17.

total supply of high skill and low skill labor in the economy can be written as:

L =
∫

i∈L
li di and H =

∫
i∈H

hi di.

The production function for the aggregate economy takes the following constant
elasticity of substitution form

Y =
[
(AL L)

σ−1
σ + (AH H)

σ−1
σ

] σ
σ−1

, (2)

where σ ∈ [0,∞) is the elasticity of substitution between high skill and low skill labor,
and AL and AH are factor-augmenting technology terms.54

The elasticity of substitution between high and low skill workers plays a pivotal role
in interpreting the effects of different types of technological changes in this canonical
model. We refer to high and low skill workers as gross substitutes when the elasticity of
substitution σ > 1, and gross complements when σ < 1. Three focal cases are: (i) σ → 0,

54 This production function is typically written as Y = [γ (AL L)
σ−1
σ + (1− γ ) (AH H)

σ−1
σ ]

σ
σ−1 , where AL , and

AH are factor-augmenting technology terms and γ is the distribution parameter. To simplify notation, we suppress γ
(i.e., set it equal to 1/2).
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