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Roadmap

• The critical role of skills in the labor market

•Why has the skill premium increased?

• Policy implications of the rise in the skill premimum

• Reference for this lecture: Autor (2014)
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1 The critical role of skills in the labor market

What determines labor income inequality?

• In a perfectly competitive economy, wage = marginal productivity

•Marginal productivity depends on (i) tasks that workers can
accomplish (skills); (ii) relative scarcity

• So depends on skill demand (skills employers require) and skill
supply (skills workers have acquired)
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1.1 A simple model

• Assume Y = F (Ls, Lu) with Ls = high-skill labor, Lu = low-skill,
and that demand for Ls rises over time bc of technological change

• Ex: F (Ls, Lu) = LαsL
1−α
u , with α ↑ over time

• If the skill supply Ls is fixed, then the relative wage of high-skill
labor ws/wu (= skill premium) will rise over time

→ There’s a race between education (skill supply) and technology
(skill demand) = Tinbergen model
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1.2 The rise in the skill premium

• Skills premium ↗ in many advanced countries in recent decades

• US: earnings gap between college and high school graduates has
more than doubled over the past three decades

• Increase in the skill wage premium explains 60–70% of the rise of
US wage inequ. between 1980 and 2005 (Goldin and Katz 2010)
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and countering the possibility that extremes of
inequality erode economic mobility and reduce
economic dynamism.

The Critical Role of Skills in the
Labor Market

There is no denying the extraordinary rise in
the incomes of the top 1% of American house-
holds over the past three decades. Between
1979 and 2012, the share of all household in-
come accruing to the top percentile of U.S.
households rose from 10.0% to 22.5% (8, 9). To
get a sense of how much money that is, con-
sider the conceptual experiment of redistri-
buting the gains of the top 1% between 1979 and
2012 to the bottom 99% of households (10).
Howmuchwould this redistribution raise house-
hold incomes of the bottom 99%? The answer
is $7107 per household—a substantial gain, equal
to 14% of the income of the median U.S. house-
hold in 2012. (I focus on the median because it
reflects the earnings of the typical worker and
thus excludes the earnings of the top 1%.)
Now consider a different dimension of in-

equality: the earnings gap between U.S. work-
ers with a 4-year college degree and those with
only a high school diploma (11). Economists fre-
quently use this college/high school earnings
gap as a summary measure of the “return to
skill”—that is, the gain in earnings a worker
can expect to receive from investing in a col-
lege education. As illustrated in Fig. 1, the earn-
ings gap between the median college-educated
and median high school–educated among U.S.
males working full-time in year-round jobs was
$17,411 in 1979, measured in constant 2012 dol-
lars. Thirty-three years later, in 2012, this gap
had risen to $34,969, almost exactly double its
1979 level. Also seen is a comparable trend among
U.S. female workers, with the full-time, full-
year college/high school median earnings gap
nearly doubling from $12,887 to $23,280 be-
tween 1979 and 2012. As Fig. 1 underscores, the
economic payoff to college education rose stead-
ily throughout the 1980s and 1990s and was
barely affected by the Great Recession starting
in 2007.
Because the earnings calculations in Fig. 1 re-

flect individual incomes while the top 1% cal-
culations reflect household incomes, the two
calculations are not directly comparable. To
put the numbers on the same footing, consider
the earnings gap between a college-educated
two-earner husband-wife family and a high school–
educated two-earner husband-wife family, which
rose by $27,951 between 1979 and 2012 (from
$30,298 to $58,249). This increase in the earn-
ings gap between the typical college-educated
and high school–educated household earn-
ings levels is four times as large as the redis-
tribution that has notionally occurred from
the bottom 99% to the top 1% of households.
What this simple calculation suggests is that
the growth of skill differentials among the “other
99 percent” is arguably even more consequen-
tial than the rise of the 1% for the welfare of
most citizens.

The median earnings comparisons in Fig. 1 also
convey a key feature of rising inequality that
cannot be inferred from trends in top incomes:
Wage inequality has risen throughout the earn-
ings distribution, not merely at the top percent-
iles. Figure S1 documents this pattern by plotting,
for 12 Organization for Economic Cooperation
and Development (OECD) member countries over
three decades (1980 to 2011), the change in the
ratio of full-time earnings of males at the 90th
percentile relative to males at the 10th percent-
ile of the wage distribution. Although the 90/10
earnings ratio differed greatly across countries
at the earliest date of the sample—from a low
of 2.0 in Sweden to a high of 3.6 in the United
States—this earnings ratio increased substan-
tially in all but one of them (France) over the
next 30 years, growing by at least 25 percentage
points in 10 countries, by at least 50 percentage
points in 8 countries, and by more than 100 per-
centage points in three countries (New Zealand,
the United Kingdom, and the United States).
How much does the rising education premium

contribute to the increase of earnings inequality?
Although data limitations make it difficult to
answer this question for most countries, we do
know the answer for the United States. Goldin
and Katz (1) found that the increase in the edu-
cation wage premium explains about 60 to 70%
of the rise in the dispersion of U.S. wages be-
tween 1980 and 2005 and, similarly, Lemieux (12)
calculated that higher returns to postsecondary

education can account for 55% of the rise in
male hourly wage variance from 1973–1975 to
2003–2005. Firpo et al. (13) found that rising
returns to education can explain just over 95% of
the rise of the U.S. male 90/10 earnings ratio be-
tween 1984 and 2004. That is, holding the ex-
panding education premium constant over this
period, there would have been essentially no in-
crease in the relative wages of the 90th-percentile
worker versus the 10th-percentile worker.
I have so far used the terms education and

skill interchangeably. What evidence do we have
that it is skills that are rewarded per se, rather
than simply educational credentials? The Pro-
gram for the International Assessment of Adult
Competencies (PIAAC) provides a compelling
data source for gauging the importance of
skills in wage determination. The PIAAC is an
internationally harmonized test of adult cog-
nitive and workplace skills (literacy, numeracy,
and problem-solving) that was administered
by the OECD to large, representative samples
of adults in 22 countries between 2011 and
2013 (14). Figure 2, sourced from (15), plots the
relationship between adults’ earnings and their
PIAAC numeracy scores across these 22 coun-
tries. The length of each bar reflects the av-
erage percentage earnings differential between
full-time workers ages 35 to 54 who differ by
one standard deviation in the PIAAC score.
The whiskers on each bar provide the 95%
confidence intervals for the estimates.

College/high school median annual earnings gap, 1979–2012 
In constant 2012 dollars
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Fig. 1. College/high school median annual earnings gap, 1979–2012. Figure is constructed using
Census Bureau P-60 (1979–1991) and P-25 (1992–2012) tabulations of median earnings of full-time,
full-year workers by educational level and converted to constant 2012 dollars (to account for
inflation) using the CPI-U-RS price series. Prior to 1992, college-educated workers are defined as
those with 16 or more years of completed schooling, and high school–educated workers are those
with exactly 12 years of completed schooling. After 1991, college-educated workers are those who
report completing at least 4 years of college, and high school–educated workers are those who
report having completed a high school diploma or GED credential.

    

844 23 MAY 2014 • VOL 344 ISSUE 6186 sciencemag.org SCIENCE

Source: Autor (2014)
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Numbers at the base of each bar correspond
to the 90/10 earnings ratio in each country in 1980.
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Fig. S1: Changes in the 90/10 Ratio of Full-Time Male Earnings Across Twelve OECD

Countries, 1980-2011.

Notes: The bars show changes in the ratio of the earnings of full-time male workers at the

90th and 10th percentiles of the earnings distribution. The number accompanying each bar

reports the earnings ratio as of 1980. For most countries, we compute the difference in the

90/10 ratio between 1980 and 2011 using data downloaded from OECD Stat Extracts. For New

Zealand, the earliest data available are from 1984, so we compute this difference between 1984

and 2011 and multiply it by 31/27 to approximate the change over 1980-2011. For Denmark,

France, Germany, and the Netherlands we use data from Machin and Van Reenen (61), scaling

in similar fashion to approximate changes over 1980-2011.

5

Source: Autor (2014)
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2 Why has the skill premium increased?

Why are skilled so heavily rewarded? Two main factors: change in
skill supply, change in skill demand

2.1 Skill supply

• Key determinant of the supply of skills = education system

• 1900-1940: US became first nation in the world to deliver universal
high school education to its citizens.
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• But in 1940, only 6% of Americans had 4-year college degree

• 1960s-1970s: sharp rise in college enrollment: GI bills

• After 1982: big slowdown (modest increase since post 2005 →
flattening of the college premium after 2005)

• Goldin and Katz (2010) find systematic < 0 correlation between
growth rate of college grads and change in skill premium in the US
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Fig. S2: College Share of Hours Worked in the U.S. 1963-2012: Recent Entrants.

Notes: Figure uses March CPS data for earnings years 1963-2012. The sample consists of

individuals aged 16 or greater with fewer than 10 years of potential experience, where the

number of years of potential experience is calculated by subtracting the number six (the normal

age at school entry) 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. Following an extensive literature, college-

educated workers are defined as all of those with four or more completed years of college plus

half of those with at least one year of completed college. Non-college workers are defined as

all workers with high school or less education, plus half of those with some completed college

education. For each individual, hours worked are the product of usual hours worked per week

and the number of weeks worked last year. Individual hours worked are aggregated using CPS

6

Source: Autor (2014)
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it barely budged for the better part of the next
30 years. Among young females, the deceleration
in supply was also unmistakable, although not as
abrupt or as complete as for males.
The counterpart to this deceleration in the

growth of supply of college-educated workers
is the steep rise in the college premium com-
mencing in the early 1980s and continuing for
25 years. Concretely, when the influx of new
college graduates slowed, the premium that a
college education commanded in the labor mar-
ket increased. The critical role played by the
fluctuating supply of college education in the
rise of U.S. inequality is documented in Fig. 3B,
which plots the college wage premium from
1963 through 2012 (blue line). This premium
fluctuated in a comparatively narrow band dur-
ing the 1960s and 1970s, as rising demand for
educated workers was met with rapidly rising
year-over-year increases in supply. In 1981, the
average college graduate earned 48% more per
week than the average high school graduate—a
significant earnings gap but not an earnings
gulf. When the supply deceleration began in
1982, however, the college premium hit an in-
flection point. This premium notched remark-
ably rapid year-over-year gains from 1982 forward,
reaching 72% in 1990, 90% in 2000, and 97% in
2005 (21, 22). Thus, the average earnings of college
graduates were 1.5 times those of high school

graduates in 1982 but were double those of high
school graduates by 2005.
Why is this deceleration in supply relevant

to the college premium? After all, although the
growth of supply slowed in 1982, it was still
rising. A likely answer is that the demand for
college workers rose in the interim. Through-
out much of the 20th century, successive waves
of innovation—electrification, mass production,
motorized transportation, telecommunications—
have reduced the demand for physical labor
and raised the centrality of cognitive labor in
practically every walk of life. The past three
decades of computerization, in particular, have
extended the reach of this process by displac-
ing workers from performing routine, codifiable
cognitive tasks (e.g., bookkeeping, clerical work,
and repetitive production tasks) that are now
readily scripted with computer software and
performed by inexpensive digital machines. This
ongoing process of machine substitution for rou-
tine human labor complements educated work-
ers who excel in abstract tasks that harness
problem-solving ability, intuition, creativity, and
persuasion—tasks that are at present difficult
to automate but essential to perform. Simulta-
neously, it devalues the skills of workers, typ-
ically those without postsecondary education,
who compete most directly with machinery in
performing routine-intensive activities. The net

effect of these forces is to further raise the de-
mand for formal education, technical expertise,
and cognitive ability (23–27).

Bringing the Supply-Demand
Framework to the Data

The persistently rising demand for educated
labor in advanced economies was first noted
by the Nobel Prize–winning economist Jan
Tinbergen (28) and is often referred to as the
“education race” model (19). Its primary im-
plication is that if the supply of educated labor
does not keep pace with persistent outward
shifts in demand for skills, the skill premium
will rise. In the words of the Red Queen in
Lewis Carroll’s Alice inWonderland, “…it takes
all the running you can do, to keep in the same
place.” Thus, when the rising supply of edu-
cated labor began to slacken in the early 1980s,
a logical economic consequence was an increase
in the college skill premium.
To more formally account for the impact of

the fluctuating growth rate of supply of college-
educated workers on the college wage differen-
tial, Fig. 3B depicts the fit of a simple regression
model that predicts the college wage premium
in each year as a function of two factors: (i) the
contemporaneous supply of college graduates,
and (ii) a time trend, which serves as a proxy for
the secularly rising demand for college-educated
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The supply of college graduates and the U.S. college/high school premium, 1963–2012 
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Fig. 3. The supply of college graduates and the U.S. college/high school
premium, 1963–2012. (A) College share of hours worked in the United
States, 1963–2012: All working-age adults. Figure uses March CPS data for
earnings years 1963 to 2012.The sample consists of all persons aged 16 to
64 who reported having worked at least 1 week in the earnings years,
excluding those in the military. Following an extensive literature, college-
educated workers are defined as all of those with four or more completed
years of college plus half of those with at least 1 year of completed college.
Non-college workers are defined as all workers with high school or less
education, plus half of those with some completed college education. For
each individual, hours worked are the product of usual hours worked per
week and the number of weeks worked last year. Individual hours worked

are aggregated using CPS sampling weights. (B) College versus high school
wage gap. Figure uses March CPS data for earnings years 1963 to 2012.The
series labeled “Measured Gap” is constructed by calculating the mean of
the natural logarithm of weekly wages for college graduates and non–
college graduates, and plotting the (exponentiated) ratio of thesemeans for
each year.This calculation holds constant the labor market experience and
gender composition within each education group. The series labeled
“Predicted by Supply-Demand Model” plots the (exponentiated) predicted
values from a regression of the log college/noncollege wage gap on a
quadratic polynomial in calendar years and the natural log of college/
noncollege relative supply. See text and supplementary material for further
details.
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2.2 Skill demand

• Stagnating skill supply a pb bc skill demand continued to rise post
1980

• 20th century: successive waves of innovation (electrification, mass
production, motorized transportation, telecommunications) have
↘ demand for physical labor and ↗ the centrality of cognitive
labor

Today: ongoing process of machine substitution for routine human
labor. Consequences:
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• Complements educated workers who excel in abstract tasks that
are at present difficult to automate but essential to perform

• But devalues the skills of workers → drops in non-college
employment opportunities in production, clerical, and
administrative support positions stemming from automation

→ fall in real wage of low-educated workers:

• -22% over 1980-2012 for high school dropouts males
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• -11% for high school graduates

• Fall of labor force participation

2.3 Why has college supply declined?

• Temporary factor: end of Vietnam war

• Long run factor: rise of inequality in access to education
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Appendix Figure 4. College Attendance Rates vs. Parent Income Rank by Cohort 
 

 
 
Notes: The figure plots the percentage of children in college at age 19 (y-axis) vs. the percentile 
rank of their parents (x-axis) for three sets of cohorts (1984-87, 1988-90, and 1991-93) in the 
population-based sample.  The figure is constructed by binning parent rank into two-percentile 
point bins (so that there are 50 equal sized bins) and plotting the fraction of children attending 
college at 19 within each bin vs. the mean parent rank in each bin.  Estimates from OLS 
regressions on the binned data are reported for each cohort group, with standard errors in 
parentheses. 

 

Source: Chetty et al. (2014)
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3 Policy implications

Right way to reduce wage inequ. in the long run is inv. in education

• Excellent preschool through high school education

• Broad access to postsecondary education

• Good nutrition, public health, and home environments

• All of this requires gov. revenue: progressive taxes and transfers
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