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Median Earnings Gap b/w College & High School 
Roughly Doubles between 1979 and 2012 

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.
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Stagnant/Declining Wages for Low-Skilled Males

Source: Autor (2014)
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Declines in low-skilled, male LFP....



Basic Facts Supply of Skills (Pre-College) Supply of Skills (College) Demand for Skills

The Plan

1. Supply of skills (pre-college) - evidence from NAEP and NLSYs

2. Supply of skills (college)

3. Demand for skills and the role of technology

• what kinds of �college� jobs are in demand?

4. Conclusions and Policy Implications



Basic Facts Supply of Skills (Pre-College) Supply of Skills (College) Demand for Skills

The Plan

1. Supply of skills (pre-college) - evidence from NAEP and NLSYs

2. Supply of skills (college)

3. Demand for skills and the role of technology

• what kinds of �college� jobs are in demand?

4. Conclusions and Policy Implications



Basic Facts Supply of Skills (Pre-College) Supply of Skills (College) Demand for Skills

The Plan

1. Supply of skills (pre-college) - evidence from NAEP and NLSYs

2. Supply of skills (college)

3. Demand for skills and the role of technology

• what kinds of �college� jobs are in demand?

4. Conclusions and Policy Implications



Basic Facts Supply of Skills (Pre-College) Supply of Skills (College) Demand for Skills

The Plan

1. Supply of skills (pre-college) - evidence from NAEP and NLSYs

2. Supply of skills (college)

3. Demand for skills and the role of technology

• what kinds of �college� jobs are in demand?

4. Conclusions and Policy Implications



Basic Facts Supply of Skills (Pre-College) Supply of Skills (College) Demand for Skills

The Plan

1. Supply of skills (pre-college) - evidence from NAEP and NLSYs

2. Supply of skills (college)

3. Demand for skills and the role of technology

• what kinds of �college� jobs are in demand?

4. Conclusions and Policy Implications



Basic Facts Supply of Skills (Pre-College) Supply of Skills (College) Demand for Skills



Basic Facts Supply of Skills (Pre-College) Supply of Skills (College) Demand for Skills



Basic Facts Supply of Skills (Pre-College) Supply of Skills (College) Demand for Skills



Basic Facts Supply of Skills (Pre-College) Supply of Skills (College) Demand for Skills



Basic Facts Supply of Skills (Pre-College) Supply of Skills (College) Demand for Skills

Similar patterns in AFQT - across NLSY waves

• Careful comparison of AFQT across ages, test formats (Altonji,
Bharadwaj and Lange 2012)

• Compare (mostly) pre-college skills of youth in 1981 to similar
cohort in 1999

• Small increase in skills across waves - driven by nonwhites

• Narrowing of income-achievement gap (Nielsen 2016)
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Supply of skills, pre-college

• Overall, the pre-college supply of skills has remained constant
or grown slightly, and gaps have narrowed.

• Two possibilities:

• Di�erences in age 0 to 17 family investments are not
responsible for growing inequality;

• Gaps exist, but tests of academic skills don't accurately
measure them

• We know almost nothing about how to measure
�non-cognitive� skills, much less trace out a time trend.

• Circumstantial evidence - gender gaps in behavior, GPA, HS
grad vs. GED (e.g. Jacob 2002; Bertrand and Pan 2013; Murphy and

Topel 2016)
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Educational Attainment by High School Graduates: 
Cohorts Completing High School 1916 – 2003

Murphy and Topel 2016

! 34!

Figure 3 

 

Note:  Figure shows the fraction of individuals that turned 18 in the indicated years with either 
some college (at least 1 year of post-secondary schooling) or with at least 4 years of college.  
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Autor 2014

College Share of Hours Worked in the U.S. 1963 - 2012: 
Males and Females with <10 Years of Potential Experience
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Supply of skills, post-college

• Supply of college graduates continues to grow, but pace has
slowed

• Lower completion rates
• Increase in supply driven by less-selective institutions, cohort

crowding (Bound and Turner 2007; Hoxby 2016)

• Katz-Murphy (1987) supply-demand framework implies that
college wage premium should have grown more

• Low returns to non-selective degrees and quality adjustment
(Carneiro and Lee 2011; Deming et al 2016)

• Still, increasing college premium implies that demand for skills
has grown faster than supply
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Why have high-skilled jobs stopped growing since 2000?

Source: Acemoglu and Autor (2011)
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College grads - the leading edge of the labor market....

Source: Beaudry, Green and Sand (2014)
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STEM employment growth, 2000-2012
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And all other professional occupations....
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Growing relative demand for �social skills�

• More detail in Deming (2016)

• growth throughout the wage distribution - not just customer
service, health/education, management/�nance

• In terms of measurement, �social skills� = -�routine� at the
occupation level

• broadly consistent with unbalanced growth, services vs.
manufacturing

• Estimate returns to skills across NLSY waves

• ages 25-33, consistent set of skill measures
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Source: Census and ACS
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Summing up the evidence

1. Cognitive skills at age 17 roughly constant since 1971 - no
gender di�s

2. College attainment grew rapidly from 1964-1982, slowly
afterward

• Flat completion rates for men, growing for women
• Growth driven by open access, lower-quality institutions

3. Increasing demand for college graduates since 1980s

• Decelerating since 2000
• Flat/declining return to cognitive skills since 2000

4. Employment and wage growth in high math/high social jobs

• Complementarity (�decline of the nerds�)
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Two Policy Implications

1. We need more youth (especially men) to graduate from good
colleges

• Privates not expanding - must be public, non-�agship
• Evidence of high returns for marginal college enrollees

• RD estimates show marginal return ≥ average return
(Hoekstra 2009, Zimmerman 2014, Goodman et al 2017)

• �Flat of the curve� argument (e.g. Carneiro and Heckman 2003;

Murphy and Topel 2016) implies the opposite

• Causal e�ect of spending on college attainment (Cohodes and
Goodman 2014; Deming and Walters 2016)

2. Schools - at all levels - must look more like the modern labor
market

• �21st century skills� - critical thinking, problem solving,
teamwork, etc...

• Less direct instruction, more �exible and project-based learning
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Thanks!

david_deming@gse.harvard.edu
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