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Inequality

Inequality has become a central topic in economics:

I Earnings inequality and top income shares increased, labor
shares decreasing, in US and other countries

I Motivates research in labor, trade, development, macro...

We will cover:

1. Cross-sectional inequality
2. Intergenerational inequality
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Cross-sectional vs. intergenerational inequality

Intergenerational or social mobility. From Solon (1999):
Imagine two societies, society A and society B. The distribution
of earnings [and] the degree of cross-sectional inequality is the
same in both societies. At first glance, the two societies ap-
pear to be equally unequal. But now suppose that, in society
A, one’s relative position in the earnings distribution is exactly
inherited from one’s parents. If your parents were in the 90th
percentile of earnings in their generation, it is certain that you
place in the 90th percentile in your own generation. [...] In
contrast, in society B, one’s relative position in the earnings
distribution is completely independent of the position of one’s
parents. [...] Unlike society A, society B displays complete in-
tergenerational mobility. Although societies A and B have the
same measured inequality within a generation, the two societies
are tremendously different in the character of their inequality.
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Cross-sectional inequality: Content

Cross-sectional inequality:

1. Rising wage inequality
I Skill-biased technological change and “the race of skill supply

and demand”
I Task-biased technological change and “job polarization”

2. Top income and wealth inequality
3. Worker and Firm inequality
4. Automatization and Robotization
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Decomposing inequality
Start with Mincer earnings regression (→ Human Capital)

logwi = β0+β1Schoolingi +β2Expi +β3Exp
2
i + εi

= β0+Xiβ + εi

where Xi = (Schoolingi ,Expi ,Exp
2
i ).

Can therefore decompose inequality (i.e. variance) into

Var(logwi ) = βCov(Xi )β
′+Var(εi )

1. Inequality in “skills” Cov(Xi )

2. Skill prices β

3. Residual inequality Var(εi )

Factors (2) and (3) appear more important
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Key facts

Some key facts:

I Top-bottom (e.g. 90-10) wage ratio has been growing
I Bottom of distribution stagnating
I Labor markets “polarizing”
I Top incomes (e.g. top 1%) and wealth inequality increasing
I Labor share decreasing

... in many countries
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Inequality: Across countries

Figure: 90th-10th percentile wage ratio across countriesWage ratios between 90th and 10th percentiles

Gross monthly earnings for full-time employees: Kimhi and
Shraberman (2010)

Gross monthly earnings for full-time employers. Kimhi an Shraberman (2010)
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Inequality: Across countries (Van Reenen, 2011)

Figure: Change in male wage inequality (90–10) in 1980s

through 2008. Following Goos and Manning (2007) it is possible to
rank all occupations by their average wage in 1979 to get an
indicator of “job quality”. Putting these into deciles, we can examine
how the proportion of total employment changed over time. From
Fig. 6 we can see that there was substantial growth in the share of
the top two deciles of occupations (lawyers, bankers, management
consultants, economists, etc.). More surprisingly, there was also a
growth in the share of occupations in the bottom decile of the wage
distribution (hairdressers, cleaners, supermarket shelf-stackers

and check-out workers, etc.). Occupations in the middle deciles of
the wage distribution, especially in the sixth to eight deciles, de-
clined in importance. Both lovely and lousy jobs have become more
important.

Remarkably, this pattern is observed in essentially every OECD
country. Splitting up the occupational distribution into terciles, the
middle wage group has shrunk in every nation (see Fig. 7). This

Fig. 4. From monotonic widening to polarization? US data.
Source: Autor et al. (2008).
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Fig. 5. Panel A: divergence of upper half (90–50 log hourly wage) and lower half
(50–10) inequality, 1975–2005, US data. Note: US CPS MORG. Source: Goldin and Katz
(2008). Panel B: divergence of upper (90–50 log earnings) and lower half (50–10)
inequality, full-time men, 1970–2009, UK data.
Source: Machin and Van Reenen (2010), OECD.

Fig. 6. Lovely and lousy jobs: employment share growth 1979–2008 by job quality
(occupational wage), UK.
Source: Mieske (2009), updates Goos and Manning (2007),% changes for entire period.
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Fig. 3. Panel A: change in male wage inequality (90–10) OECD Countries in the 1980s.
Source: Machin and Van Reenen (2010), OECD. Panel B: change inmale wage inequality
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in 1993.

732 J. Van Reenen / Labour Economics 18 (2011) 730–741
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Inequality: Across countries (Van Reenen, 2011)

Figure: Change in male wage inequality (90–10) in 1990s and 2000s

through 2008. Following Goos and Manning (2007) it is possible to
rank all occupations by their average wage in 1979 to get an
indicator of “job quality”. Putting these into deciles, we can examine
how the proportion of total employment changed over time. From
Fig. 6 we can see that there was substantial growth in the share of
the top two deciles of occupations (lawyers, bankers, management
consultants, economists, etc.). More surprisingly, there was also a
growth in the share of occupations in the bottom decile of the wage
distribution (hairdressers, cleaners, supermarket shelf-stackers

and check-out workers, etc.). Occupations in the middle deciles of
the wage distribution, especially in the sixth to eight deciles, de-
clined in importance. Both lovely and lousy jobs have become more
important.

Remarkably, this pattern is observed in essentially every OECD
country. Splitting up the occupational distribution into terciles, the
middle wage group has shrunk in every nation (see Fig. 7). This

Fig. 4. From monotonic widening to polarization? US data.
Source: Autor et al. (2008).
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Fig. 5. Panel A: divergence of upper half (90–50 log hourly wage) and lower half
(50–10) inequality, 1975–2005, US data. Note: US CPS MORG. Source: Goldin and Katz
(2008). Panel B: divergence of upper (90–50 log earnings) and lower half (50–10)
inequality, full-time men, 1970–2009, UK data.
Source: Machin and Van Reenen (2010), OECD.

Fig. 6. Lovely and lousy jobs: employment share growth 1979–2008 by job quality
(occupational wage), UK.
Source: Mieske (2009), updates Goos and Manning (2007),% changes for entire period.
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Goldin and Katz on U.S. wage inequality

Earlier evidence on U.S. wage inequality by Goldin and Katz:

I “Long-Run Changes in the Wage Structure: Narrowing,
Widening, Polarizing”, Brookings Papers on Economic Activity
(2007)

I “The race between education and technology: The evolution of
US educational wage differentials, 1890 to 2005”, NBER
Working Paper No. 12984 (2007/2009)
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Goldin and Katz (2007): Family income by income quintile

Since most Americans make their living from work, it should not come
as a surprise that changes in the labor market and the distribution of wages
have been the driving force behind the rising disparity in the economic for-
tunes of American families.2 In this paper we document the nature of rising
U.S. wage inequality since 1980 and place the recent changes within a
century-long historical perspective to understand the sources of change.

The widening of the wage structure that began in the early 1980s differed
markedly from the wage structure changes of the early to mid-twentieth
century. The wage structure narrowed substantially during the first half of
the twentieth century and was relatively stable during the 1950s and 1960s.

The spreading out of the wage structure since 1980 occurred in two
stages. From 1980 to around 1987, wage inequality increased in a rapid
and monotonic fashion: wages at the top grew most rapidly, those in the

136 Brookings Papers on Economic Activity, 2:2007

2. Burtless (1999) assesses the contribution of changes in the inequality of labor market
earnings to rising family income inequality.
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Source: U.S. Census Bureau, Historical Income Tables, tables F2, F3, and F7.
a. Money incomes before tax and after transfers are converted to constant dollars using the consumer price index research series 

(CPI-U-RS).

Figure 1. Growth in Real Mean Family Income by Income Quintile, 1947–73 and
1973–2005a

10922-09a_Goldin_redo.qxd  1/25/08  11:24 AM  Page 136
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Goldin and Katz (2007): Job Polarization

To investigate this implication, ffigure 8 plots changes in the share of total
hours worked by occupational skill (education) percentile for 1980–90 and
1990–2000. During the 1980s employment shares declined substantially at
the bottom of the skill distribution, and employment growth increased con-
tinuously as one moves up the distribution. In contrast, employment
growth polarized in the 1990s: the most rapid employment growth was in
the highest-skilled jobs, declines in employment shares occurred for middle-
skilled jobs, and employment shares in the lowest-skilled occupations
were flat or even rising. The polarization of employment growth since 1990

Claudia Goldin and Lawrence F. Katz 159

Figure 8. Changes in Share of Employment by Percentile of the Occupational Skill
Distribution, 1980–90 and 1990–2000a

Source: Autor, Katz, and Kearney (forthcoming, figure 11A), based on Census IPUMS 5 percent samples for 1980, 1990, and 
2000 for those currently employed in the civilian labor force and aged eighteen to sixty-four. 

a. Occupational skill percentiles are those for 1980 derived from mean years of schooling in each occupation in that year. Results 
are smoothed using a locally weighted regression with a bandwidth of 0.8 and 100 observations. 
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Trends in U.S. Wage Inequality

Reviews of trends in U.S. Wage Inequality and its potential
determinants:

I Autor, Katz, and Kearney (2008), “Trends in U.S. Wage
Inequality: Revising the Revisionists.” The Review of
Economics and Statistics
I address “revisionist” literature arguing that rising U.S.

inequality in 1980s was an “episodic event” caused by a decline
in the Minimum Wage (Lee 1999, Card and DiNardo 2002).

I Acemoglu and Autor (2011), “Skills, Tasks and Technologies:
Implications for Employment and Earnings”, Handbook of
Labor Economics
I discuss the potential role of technological change.
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Autor, Katz, and Kearney (2008): Overview

tail inequality); between-group wage differentials, illus-
trated using the college/high school wage premium; and
within-group (residual) wage inequality, summarized by the
90/10, 90/50, and 50/10 residual wage gaps conditioning on
measures of education, age/experience, and gender.10

Figures 2A and 2B display the evolution of the 90/10
overall and residual wage gaps for males and the college/
high school log wage premium for our two core samples;
March FTFY 1963 to 2005 and CPS May/ORG hourly 1973
to 2005. The estimated college/high school log wage pre-
mium represents a fixed weighted average of the college-
plus/high school wage gaps separately estimated for males
and for females in four different experience groups. The
figure underscores a key, and oft-neglected, fact about the
evolution of U.S. wage inequality, which is that the rise of
inequality is not a unitary phenomenon. While all three
inequality measures expand in tandem during the 1980s
then flatten somewhat in the 1990s, the series diverged in
both the 1970s and the 1960s. Specifically, while overall
and residual inequality were either modestly rising (March)
or flat (May/ORG) during the 1970s, the college wage
premium declined sharply in this decade and then re-
bounded even more rapidly during the 1980s. The college
wage premium expanded considerably during the 1960s,
even while aggregate inequality was quiescent. These di-
vergent patterns suggest that the growth of inequality is
unlikely to be adequately explained by any single factor.

Underlying the rapid growth of overall wage inequality
during the 1980s followed by a deceleration in the 1990s is
a divergence in inequality trends at the top and bottom of
the wage distribution. This divergence is shown in figure 3,

10 The robustness of conclusions concerning the timing of changes in
overall and residual wage inequality changes to the choice of wage
concept and sample are illustrated in an online reference, tables 1a and 1b,
which presents changes over consistent subperiods from 1975 to 2005 of
different measures of inequality for males, females, and both combined
using weekly earnings for full-time workers and hourly wages for all
workers for the March CPS and May/ORG CPS.

FIGURE 1.—CHANGE IN LOG REAL WEEKLY WAGE BY PERCENTILE, FULL-
TIME WORKERS, 1963–2005
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Source: March CPS data for earnings years 1963–2005, full-time, full-year workers ages 16 to 64 with
0 to 39 years of potential experience whose class of work in their longest job was private or government
wage/salary employment. Full-time, full-year workers are those who usually worked 35-plus hours per
week and worked forty plus weeks in the previous year. Weekly earnings are calculated as the logarithm
of annual earnings divided by weeks worked. Calculations are weighted by CPS sampling weights and
are deflated using the personal consumption expenditure (PCE) deflator. Earnings of below $67/week in
1982 dollars ($112/week in 2000 dollars) are dropped. Allocated earnings observations are excluded in
earnings years 1967 forward using either family earnings allocation flags (1967–1974) or individual
earnings allocation flags (1975 earnings year forward).

FIGURE 2.—THREE MEASURES OF WAGE INEQUALITY: COLLEGE/HIGH

SCHOOL PREMIUM, MALE 90/10 OVERALL INEQUALITY, AND MALE 90/10
RESIDUAL INEQUALITY

Sample for panel A is full-time, full-year workers from March CPS for earnings years 1963–2005.
Sample for panel B is CPS May/ORG, all hourly workers for earnings years 1973–2005. Processing of
March CPS data A is detailed in table 1 and figure 1 notes. For panel B, samples are drawn from May
CPS for 1973 to 1978 and CPS Merged Outgoing Rotation Group for years 1979 to 2005. Sample is
limited to wage/salary workers ages 16 to 64 with 0 to 39 years of potential experience in current
employment. Calculations are weighted by CPS sample weight times hours worked in the prior week.
Hourly wages are equal to the logarithm of reported hourly earnings for those paid by the hour and the
logarithm of usual weekly earnings divided by hours worked last week for nonhourly workers. Top-coded
earnings observations are multiplied by 1.5. Hourly earners of below $1.675/hour in 1982 dollars
($2.80/hour in 2000 dollars) are dropped, as are hourly wages exceeding 1/35th the top-coded value of
weekly earnings. All earnings are deflated by the chain-weighted (implicit) price deflator for personal
consumption expenditures (PCE). Allocated earnings observations are excluded in all years, except where
allocation flags are unavailable (January 1994 to August 1995). Where possible, we identify and drop
nonflagged allocated observations by using the unedited earnings values provided in the source data.

The college/high school wage premium series depicts a fix-weighted ratio of college to high/school wages
for a composition-constant set of sex-education-experience groups (two sexes, five education categories, and
four potential experience categories). See table 1 notes and data appendix for further details.

The overall 90/10 inequality series depicts the difference between the 90th and 10th percentile of log
weekly (March) or log hourly (May/ORG) male earnings. The residual 90/10 series depicts the 90/10
difference in wage residuals from a regression of the log wage measure on a full set of age dummies,
dummies for nine discrete/schooling categories, and a full set of interactions among the schooling
dummies and a quartic in age.

TRENDS IN U.S. WAGE INEQUALITY 303

14 / 83



Autor, Katz, and Kearney (2008): 90-50 wage ratio
FIGURE 3.—90/50 AND 50/10 WEEKLY WAGE INEQUALITY IN MARCH (FULL-TIME WORKERS) AND HOURLY WAGE INEQUALITY IN MAY/ORG (ALL WORKERS) CPS SERIES, 1963–2005
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Autor, Katz, and Kearney (2008): 50-10 wage ratio

FIGURE 3.—90/50 AND 50/10 WEEKLY WAGE INEQUALITY IN MARCH (FULL-TIME WORKERS) AND HOURLY WAGE INEQUALITY IN MAY/ORG (ALL WORKERS) CPS SERIES, 1963–2005
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See notes to figure 2 for details on samples and data processing.
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Acemoglu and Autor (2011): 90-50-10 earnings

1064 Daron Acemoglu and David Autor

Cumulative log change in real weekly earnings at the 90th, 50th and 10th
wage percentiles

1963-2008: full-time full-year males and females

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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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.
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Potential explanation: Changes in relative skill supplies?1052 Daron Acemoglu and David Autor

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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Relative Supplies (by gender, experience)1054 Daron Acemoglu and David Autor

College/high-school log relative supply, 1963-2008

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,
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The factor proportions model

Can trends in relative wages be explained by changes in relative
supplies? The (standard) factor proportions model:

I Two factors: High and low skilled workers
I Perfect competition, constant elasticity of substitution,

technological change

Production function

Yt =
[
αt (ALtNLt)

ρ +(1−αt)(AHtNHt)
ρ
]1/ρ

Possible interpretations:

I One good and high/low skilled workers are imperfect
substitutes in production

I Two goods (produced by either high or low skilled workers)
and goods are imperfect substitutes in consumption
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The factor proportions model

Production function

Yt =
[
αt (ALtNLt)

ρ +(1−αt)(AHtNHt)
ρ
]1/ρ

where ρ = σ−1
σ

and σ ∈ [0,∞] is the elasticity of substitution.
In competitive market wage = marginal product

log (wLt) =...

and relative demand for skills

log

(
wHt

wLt

)
= log

(
αt

1−αt

)
+

σ −1
σ

log

(
AHt

ALt

)
− 1

σ
log

(
NHt

NLt

)
(1)
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The factor proportions model

Relative demand for skills

log

(
wHt

wLt

)
= log

(
αt

1−αt

)
+

σ −1
σ

log

(
AHt

ALt

)
− 1

σ
log

(
NHt

NLt

)
Effect of skill-based techn. change AHt

ALt
depends on sign of σ−1

σ
:

I σ > 1 (gross substitutes): Skill premium increases
I σ < 1 (gross complements): Skill premium decreases

Intuition: As high-skilled become more productive, we need
fewer in production process
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The factor proportions model: Estimating Equation

Katz and Murphy (1992) estimated this canonical factor
proportions model.

I Switch from theoretical to estimating equation: Add
unobserved heterogeneity εt , ignore log

(
αt

1−αt

)
, and replace

SBTC or other determinants of changing skill demand with
linear time trend: σ−1

σ
log

(
AHt
ALt

)
= γ0+ γ1t

Estimating equation:

log

(
wHt

wLt

)
= γ0+ γ1t+ γ2log

(
NHt

NLt

)
+ εt

I γ1 estimates
(

σ−1
σ

)
log

(
AHt
ALt

)
I γ2 estimates − 1

σ
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The factor proportions model: Findings

Consensus that in U.S. σ ≈ 1.5

Katz and Murphy (1992)

I γ1 = 0.033, γ2 =−0.731 → σ = 1.4

Autor and Acemoglu (2011)

I σ ≈ 1.6
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The factor proportions model: Findings

The upper panel of figure 4 plots the college relative
supply and wage premium series over 1963 to 2005 devi-
ated from a linear time trend. This figure reveals an accel-
eration of the growth in the relative supply of college
workers in the 1970s relative to the 1960s, followed by a
dramatic slowdown starting in 1982. These fluctuations in
the growth rate of relative supply, paired with a constant
trend growth in relative college demand, do an effective job
of explaining the evolution of the college wage premium
from 1963 to 2005. The figure illustrates that deviations in
relative supply growth from a linear trend roughly fit the
broad changes in the detrended college wage premium.

Table 2 presents representative regression models for the
overall college/high school log wage gap following this
approach. The first column uses the specification of Katz
and Murphy (1992) for the 1963 to 1987 period (the period
analyzed by Katz-Murphy) with only a linear time trend and
the relative supply measure included as explanatory vari-
ables. Although our data processing methods differ some-
what from those of Katz and Murphy, we uncover quite
similar results with an estimate of !2 " 0.64 (implying # "
1.57) and with estimated trend growth in the college wage
premium of 2.6% per annum. The lower panel of figure 4
uses this replication of the basic Katz-Murphy model from
column 1 of table 2 to predict the evolution of the college
wage premium for the full sample period of 1963 to 2005
and compares the predicted and actual college wage gap
measures.

The Katz-Murphy model does an excellent job of fore-
casting the growth of the college wage premium through
1992 (with the exception of the late 1970s), but the contin-
ued slow growth of relative supply after 1992 leads it to
overpredict the growth in the college wage premium over
the last decade. This pattern implies there has been a
slowdown in relative demand growth for college workers
since 1992, as illustrated by a comparison of the models in

FIGURE 4.—COLLEGE/HIGH SCHOOL RELATIVE SUPPLY AND WAGE

DIFFERENTIAL, 1963–2005 (MARCH CPS)

Composition-adjusted college/high school relative wages are calculated using March FTFY earners
data, sorted into sex-education-experience groups of two sexes, five education categories, and four
potential experience categories. Mean log wages for broader groups in each year represent weighted
averages of the relevant (composition-adjusted) cell means using a fixed set of weights that are equal to
the mean share of total hours worked by each group over 1963 to 2005 from the March CPS. See table
1 notes for additional details.

The college/high school log relative supply index is the natural logarithm of the ratio of college-
equivalent to noncollege-equivalent labor supply in efficiency units in each year. See the data appendix
for details.

The detrended supply and wage series in panel A are the residuals from seperate OLS regressions of
the relative supply and relative wage measures on a constant and a linear time trend. The Katz-Murphy
predicted wage gap series in panel B is the fitted values from an OLS regression of the college/high
school wage gap for years 1963 through 1987 on a constant and the college/high school relative supply
measure. Plotted 1988 to 2005 values are out-of-sample predictions.

TABLE 2.—REGRESSION MODELS FOR THE COLLEGE/HIGH SCHOOL LOG WAGE GAP, 1963–2005

(1)
1963–1987 (2) (3) (4)

(5)
1963–2005 (6) (7) (8)

CLG/HS relative supply $0.636 $0.411 $0.619 $0.599 $0.609 $0.728 $0.403
(0.130) (0.046) (0.066) (0.112) (0.102) (0.155) (0.067)

Log real minimum wage $0.049 $0.117 $0.144
(0.051) (0.047) (0.065)

Male prime-age unemp. rate 0.004 $0.001 $0.018
(0.004) (0.004) (0.003)

Time 0.026 0.018 0.026 0.028 0.021 0.028 0.017 0.006
(0.005) (0.001) (0.002) (0.006) (0.006) (0.007) (0.002) (0.001)

Time2/100 $0.011 0.030 0.017
(0.006) (0.015) (0.017)

Time3/1000 $0.006 $0.005
(0.002) (0.002)

Time % post-1992 $0.008
(0.002)

Constant $0.159 0.043 $0.146 $0.143 $0.124 $0.160 0.266 0.689
(0.119) (0.037) (0.057) (0.108) (0.098) (0.191) (0.112) (0.120)

Observations 25 43 43 43 43 43 43 43
R-squared 0.563 0.934 0.953 0.940 0.952 0.955 0.944 0.891

Standard errors in parentheses. Each column presents an OLS regression of the fixed-weighted college/high school wage differential on the indicated variables. The U.S. federal minimum wage is deflated by the
personal consumption expenditure deflator. Source for labor supply and earnings measures is the March CPS, earnings years 1963–2005.
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The factor proportions model: Findings

The upper panel of figure 4 plots the college relative
supply and wage premium series over 1963 to 2005 devi-
ated from a linear time trend. This figure reveals an accel-
eration of the growth in the relative supply of college
workers in the 1970s relative to the 1960s, followed by a
dramatic slowdown starting in 1982. These fluctuations in
the growth rate of relative supply, paired with a constant
trend growth in relative college demand, do an effective job
of explaining the evolution of the college wage premium
from 1963 to 2005. The figure illustrates that deviations in
relative supply growth from a linear trend roughly fit the
broad changes in the detrended college wage premium.

Table 2 presents representative regression models for the
overall college/high school log wage gap following this
approach. The first column uses the specification of Katz
and Murphy (1992) for the 1963 to 1987 period (the period
analyzed by Katz-Murphy) with only a linear time trend and
the relative supply measure included as explanatory vari-
ables. Although our data processing methods differ some-
what from those of Katz and Murphy, we uncover quite
similar results with an estimate of !2 " 0.64 (implying # "
1.57) and with estimated trend growth in the college wage
premium of 2.6% per annum. The lower panel of figure 4
uses this replication of the basic Katz-Murphy model from
column 1 of table 2 to predict the evolution of the college
wage premium for the full sample period of 1963 to 2005
and compares the predicted and actual college wage gap
measures.

The Katz-Murphy model does an excellent job of fore-
casting the growth of the college wage premium through
1992 (with the exception of the late 1970s), but the contin-
ued slow growth of relative supply after 1992 leads it to
overpredict the growth in the college wage premium over
the last decade. This pattern implies there has been a
slowdown in relative demand growth for college workers
since 1992, as illustrated by a comparison of the models in

FIGURE 4.—COLLEGE/HIGH SCHOOL RELATIVE SUPPLY AND WAGE

DIFFERENTIAL, 1963–2005 (MARCH CPS)

Composition-adjusted college/high school relative wages are calculated using March FTFY earners
data, sorted into sex-education-experience groups of two sexes, five education categories, and four
potential experience categories. Mean log wages for broader groups in each year represent weighted
averages of the relevant (composition-adjusted) cell means using a fixed set of weights that are equal to
the mean share of total hours worked by each group over 1963 to 2005 from the March CPS. See table
1 notes for additional details.

The college/high school log relative supply index is the natural logarithm of the ratio of college-
equivalent to noncollege-equivalent labor supply in efficiency units in each year. See the data appendix
for details.

The detrended supply and wage series in panel A are the residuals from seperate OLS regressions of
the relative supply and relative wage measures on a constant and a linear time trend. The Katz-Murphy
predicted wage gap series in panel B is the fitted values from an OLS regression of the college/high
school wage gap for years 1963 through 1987 on a constant and the college/high school relative supply
measure. Plotted 1988 to 2005 values are out-of-sample predictions.

TABLE 2.—REGRESSION MODELS FOR THE COLLEGE/HIGH SCHOOL LOG WAGE GAP, 1963–2005

(1)
1963–1987 (2) (3) (4)

(5)
1963–2005 (6) (7) (8)

CLG/HS relative supply $0.636 $0.411 $0.619 $0.599 $0.609 $0.728 $0.403
(0.130) (0.046) (0.066) (0.112) (0.102) (0.155) (0.067)

Log real minimum wage $0.049 $0.117 $0.144
(0.051) (0.047) (0.065)

Male prime-age unemp. rate 0.004 $0.001 $0.018
(0.004) (0.004) (0.003)

Time 0.026 0.018 0.026 0.028 0.021 0.028 0.017 0.006
(0.005) (0.001) (0.002) (0.006) (0.006) (0.007) (0.002) (0.001)

Time2/100 $0.011 0.030 0.017
(0.006) (0.015) (0.017)

Time3/1000 $0.006 $0.005
(0.002) (0.002)

Time % post-1992 $0.008
(0.002)

Constant $0.159 0.043 $0.146 $0.143 $0.124 $0.160 0.266 0.689
(0.119) (0.037) (0.057) (0.108) (0.098) (0.191) (0.112) (0.120)

Observations 25 43 43 43 43 43 43 43
R-squared 0.563 0.934 0.953 0.940 0.952 0.955 0.944 0.891

Standard errors in parentheses. Each column presents an OLS regression of the fixed-weighted college/high school wage differential on the indicated variables. The U.S. federal minimum wage is deflated by the
personal consumption expenditure deflator. Source for labor supply and earnings measures is the March CPS, earnings years 1963–2005.
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The factor proportions model: Findings

The upper panel of figure 4 plots the college relative
supply and wage premium series over 1963 to 2005 devi-
ated from a linear time trend. This figure reveals an accel-
eration of the growth in the relative supply of college
workers in the 1970s relative to the 1960s, followed by a
dramatic slowdown starting in 1982. These fluctuations in
the growth rate of relative supply, paired with a constant
trend growth in relative college demand, do an effective job
of explaining the evolution of the college wage premium
from 1963 to 2005. The figure illustrates that deviations in
relative supply growth from a linear trend roughly fit the
broad changes in the detrended college wage premium.

Table 2 presents representative regression models for the
overall college/high school log wage gap following this
approach. The first column uses the specification of Katz
and Murphy (1992) for the 1963 to 1987 period (the period
analyzed by Katz-Murphy) with only a linear time trend and
the relative supply measure included as explanatory vari-
ables. Although our data processing methods differ some-
what from those of Katz and Murphy, we uncover quite
similar results with an estimate of !2 " 0.64 (implying # "
1.57) and with estimated trend growth in the college wage
premium of 2.6% per annum. The lower panel of figure 4
uses this replication of the basic Katz-Murphy model from
column 1 of table 2 to predict the evolution of the college
wage premium for the full sample period of 1963 to 2005
and compares the predicted and actual college wage gap
measures.

The Katz-Murphy model does an excellent job of fore-
casting the growth of the college wage premium through
1992 (with the exception of the late 1970s), but the contin-
ued slow growth of relative supply after 1992 leads it to
overpredict the growth in the college wage premium over
the last decade. This pattern implies there has been a
slowdown in relative demand growth for college workers
since 1992, as illustrated by a comparison of the models in

FIGURE 4.—COLLEGE/HIGH SCHOOL RELATIVE SUPPLY AND WAGE

DIFFERENTIAL, 1963–2005 (MARCH CPS)

Composition-adjusted college/high school relative wages are calculated using March FTFY earners
data, sorted into sex-education-experience groups of two sexes, five education categories, and four
potential experience categories. Mean log wages for broader groups in each year represent weighted
averages of the relevant (composition-adjusted) cell means using a fixed set of weights that are equal to
the mean share of total hours worked by each group over 1963 to 2005 from the March CPS. See table
1 notes for additional details.

The college/high school log relative supply index is the natural logarithm of the ratio of college-
equivalent to noncollege-equivalent labor supply in efficiency units in each year. See the data appendix
for details.

The detrended supply and wage series in panel A are the residuals from seperate OLS regressions of
the relative supply and relative wage measures on a constant and a linear time trend. The Katz-Murphy
predicted wage gap series in panel B is the fitted values from an OLS regression of the college/high
school wage gap for years 1963 through 1987 on a constant and the college/high school relative supply
measure. Plotted 1988 to 2005 values are out-of-sample predictions.

TABLE 2.—REGRESSION MODELS FOR THE COLLEGE/HIGH SCHOOL LOG WAGE GAP, 1963–2005

(1)
1963–1987 (2) (3) (4)

(5)
1963–2005 (6) (7) (8)

CLG/HS relative supply $0.636 $0.411 $0.619 $0.599 $0.609 $0.728 $0.403
(0.130) (0.046) (0.066) (0.112) (0.102) (0.155) (0.067)

Log real minimum wage $0.049 $0.117 $0.144
(0.051) (0.047) (0.065)

Male prime-age unemp. rate 0.004 $0.001 $0.018
(0.004) (0.004) (0.003)

Time 0.026 0.018 0.026 0.028 0.021 0.028 0.017 0.006
(0.005) (0.001) (0.002) (0.006) (0.006) (0.007) (0.002) (0.001)

Time2/100 $0.011 0.030 0.017
(0.006) (0.015) (0.017)

Time3/1000 $0.006 $0.005
(0.002) (0.002)

Time % post-1992 $0.008
(0.002)

Constant $0.159 0.043 $0.146 $0.143 $0.124 $0.160 0.266 0.689
(0.119) (0.037) (0.057) (0.108) (0.098) (0.191) (0.112) (0.120)

Observations 25 43 43 43 43 43 43 43
R-squared 0.563 0.934 0.953 0.940 0.952 0.955 0.944 0.891

Standard errors in parentheses. Each column presents an OLS regression of the fixed-weighted college/high school wage differential on the indicated variables. The U.S. federal minimum wage is deflated by the
personal consumption expenditure deflator. Source for labor supply and earnings measures is the March CPS, earnings years 1963–2005.
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The factor proportions model: Findings

educated workers should be roughly constant, as should the
wage ratio of high school dropouts to high school graduates.
This two-factor assumption fits the data rather well from
1963 to 1987. However, the drastic rise in earnings of
postsecondary relative to college-only workers after 1987
and the slightly increasing earnings of dropouts relative to
high school graduates after 1997 represent significant de-
partures from the assumptions of the model. Fundamentally,
the two-factor model does not accommodate a setting in
which the wages of very high- and very low-skilled workers
rise relative to those of middle-educated workers—that is, a
setting where wage growth polarizes. We consider the
sources of this polarization in section V.

B. The College/High School Gap by Experience Group

As shown in table 1, changes in the college/high school
wage gap differed substantially by age/experience groups
over recent decades, with the rise in the college/high school
gap concentrated among less experienced workers in the
1980s. We illustrate this pattern in figure 6 through a
comparison of the evolution of the college premium (panel
A) and college relative supply (panel B) for younger work-

ers (those with 0–9 years of potential experience) and older
workers (those with 20–29 years of potential experience).
The return to college for younger workers has increased
much more substantially since 1980 than for older workers.
To the extent that workers with similar education but dif-
ferent ages or experience levels are imperfect substitutes in
production, one should expect age-group or cohort-specific
relative skill supplies—as well as aggregate relative skill
supplies—to affect the evolution of the college/high school
wage premium by age or experience as emphasized in a
careful analysis by Card and Lemieux (2001). Consistent
with this view, the lower panel of figure 6 shows a much
more rapid deceleration in relative college supply among
younger than older workers in the mid- to late 1970s.

In table 3, we take fuller account of these differing trends
by estimating regression models for the college wage by
experience group that extend the basic specification in
equation (4) to include own experience group relative skill
supplies. The first two columns of table 3 present regres-
sions pooled across four potential experience groups (those
with 0–9, 10–19, 20–29, and 30–39 years of experience)
allowing for group-specific intercepts but constraining the
other coefficients to be the same for all experience groups.
These models estimate:

ln!wcjt/whjt" ! #0 " #1$ln!Ncjt/Nhjt"

% ln!Nct/Nht"&' #2 ln!Nct/Nht"

' Xt#3 " (j " ) jt,

(5)

where j indexes experience group, the (j are experience
group main effects, and Xt , includes measures of time trends
and other demand shifters. This specification arises from an
aggregate CES production function in college and high
school equivalents of the form of equation (1) where these
aggregate inputs are themselves CES subaggregates of col-
lege and high school labor by experience group (Card &
Lemieux, 2001). Under these assumptions, %1/#2 provides
an estimate of *, the aggregate elasticity of substitution, and
%1/#1 provides an estimate of *E, the partial elasticity of
substitution between different experience groups within the
same education group.

The estimates in the first two columns of table 3 indicate
substantial effects of both own-group and aggregate sup-
plies on the evolution of the college wage premium by
experience group. While the implied estimates of the aggre-
gate elasticity of substitution in the table 3 models are very
similar to the aggregate models in table 2, the implied value
of the partial elasticity of substitution between experience
groups is around 3.55 (somewhat lower than the estimates in
Card & Lemieux, 2001). These estimates indicate that
differences in own-group relative college supply growth go
a substantial distance toward explaining variation across
experience groups in the evolution of the college wage
premium in recent decades. For example, as seen in figure 6,
from 1980 to 2005 the college wage premium increased by

FIGURE 6.—COMPOSITION-ADJUSTED LOG RELATIVE COLLEGE/HIGH SCHOOL

WAGE AND SUPPLY BY POTENTIAL EXPERIENCE AND AGE GROUPS,
1963–2003 (MARCH CPS)

See notes to figure 4 for details on construction of supply and wage series.
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Summary

Classic interpretation of earnings inequality, related to Tinbergen’s
“race between education and technology”:

I Skill demand steadily rising (Tinbergen 1974, 1975; Empirical:
Katz and Murphy 1992, Goldin and Katz 2007)

I Skill supply decelerating (Why? Acemoglu and Autor)

→ Much of the rise in U.S. earnings inequality since 1980s can be
explained by shifts in the supply of and demand for skills (at least
until about 1995). (See also Krusell et al., 2000, Econometrica)

Limitations:

I Few data points, endogeneity of skill supply, etc.
I Uniform measure of skill cannot explain polarization
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Other perspectives on inequality

Other factors affecting inequality:

I Institutional changes: Erosion of labor market institutions,
decline of trade unions, minimum wages, etc

I External shocks: Trade, immigration, etc
I Endogenous and directed technological change

I Skill-biased technological change may not be steady process,
and might be caused by increasing skill supply

I Automation, Routine Tasks and Polarization
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Task-biased technological change

Autor, Levy and Murnane (2003), “The Skill Content of Recent
Technological Change: An Empirical Exploration”, Quarterly
Journal of Economics

Autor, Levy and Murmane (2003) consider task-biased
technological change. Distinguish:

1. Routine tasks
Typically middle-income

2. Non-routine cognitive tasks
Typically high-income

3. Non-routine manual tasks
Typically low-income
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Wage polarization (Acemoglu and Autor, 2011)

1068 Daron Acemoglu and David Autor

Changes in male & female log hourly wages by percentile  
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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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Skill-biased vs Task-biased technological change

Main hypothesis:

I The introduction of computers and other forms of automation
replace routine tasks

I Routine-task intensive occupations tend to be in the middle of
the wage distribution

I Therefore: job and wage polarization

Related empirical literatures:

I Computerization and Robotization, Trade, Offshoring, ...
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Acemoglu and Autor (2011): Job polarization U.S.Skills, Tasks and Technologies: Implications for Employment and Earnings 1071

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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Acemoglu and Autor (2011): Other countries
1072 Daron Acemoglu and David Autor

Change in employment shares by occupation 1993-2006 in 16 European countries

Occupations grouped by wage tercile: Low, Middle, High
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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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Acemoglu and Autor (2011): Other countriesSkills, Tasks and Technologies: Implications for Employment and Earnings 1087

Change in employment shares of young male workers (age<40) by country
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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.

36 / 83



Other contributions

I Card and Lemieux (2001) on life-cycle effects of skill-biased
technological change (SBTC):
I Consider factor proportions model with imperfect

substitutability between similarly educated workers in different
age groups

I In US, UK and Canada, College-high school wage gap shifted
differently for different age groups.

I Beaudry, Green, and Sand (2013 and 2014) on life-cycle
effects of task-biased technological change:
I Argue that in the US, demand for cognitive-task intensive

occupations declined after 2000
I Study if cohorts with lower initial share in cognitive task

eventually reach similar higher share as earlier cohorts.
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Other contributions

I Martinez (2019) on transitional and life-cycle effects of job
polarization:
I Job polarization has different impact across cohorts, as young

workers respond more strongly to demand effects
I Interacts with returns to experience → suggests that job

polarization has larger impact during transition than in long
run

I Carneiro and Lee (2011) on compositional effects and SBTC:
I Increases in college enrollment led to recent decline in average

“quality” of college graduates, resulting in a decrease of 6
percentage points in the college premium

I Factor proportions model can account for trend in college and
age premia, but need to account for changes in quality
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Carneiro and Lee (2011) on composition effects

2339CARNEIRO AND LEE: TRENDS IN QUALITY-ADJUSTED SKILL PREMIAVOL. 101 NO. 6

panel (dashed line). The largest decline in quality from 1970 to 1980 corresponds to 
the largest increase in college enrollment in the same period and relatively modest 
decreases in quality in both 1980–1990 and 1990–2000 are associated with a slow-
down in the growth in college attainment in those periods.
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Note: This figure shows quality-adjusted and unadjusted college and age premia.
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Top incomes in history

Why interest in top incomes?

I Large share of income held by top earners
I Mechanisms might be different

I For labor income: Skill demand and supply, labor market
institutions, etc.

I For capital income: Capital accumulation, credit constraints,
inheritance law and taxation, ...

Atkinson, Piketty, and Saez (2011) “Top Incomes in the Long Run
of History” Journal of Economic Literature

While we agree that [the literature on wage inequality] offers
important insights about the premium to college education (see, for
example, Acemoglu 2002 and Katz and Autor 1999), we do not feel
that it has a great deal to say about what is happening at the very
top of the earnings distribution because dramatic changes have taken
place within the top decile of the earnings distribution, i.e., within
college educated workers.
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Top incomes in history

Severe data limitations:

I Survey data? Very few top earners (→ Imputation)
I e.g. tax data unreliable because of tax avoidance; only gross

incomes before tax; etc
I definition of income varies across countries and over time

Some researchers have worked on these measurement problems for
a long time...

I Need better national accounts on how income and wealth is
distributed?
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2. Motivation

The share of total income going to top 
income groups has risen dramatically in 
recent decades in the United States and in 
many other (but not all) countries. Taking 
the U.S. case, we see from figure 1 the 
changes since 1917 in the top decile (pre-
tax) income share (from Piketty and Saez 
2003 series including capital gains updated 
to 2007). After a precipitous (10 percent-
age point) decline during World War II 
and stability in the postwar decades, the 
top decile share has surged (a rise of more 
than 10 percentage points) since the 1970s 
and reached almost 50 percent by 2007, 

the highest level on record. Figure 2 breaks 
down the top decile into the top percentile, 
the next 4  percent (top 5 percent excluding 
the top 1 percent), and the second vingtile 
(top 10 percent excluding the top 5 percent). 
It shows that most of the changes in the top 
decile are due to dramatic changes in the 
top percentile, which rose from 8.9 percent 
in 1976 to 23.5 percent in 2007. As shown 
on figure 3, the share of an even wealthier 
group—the top 0.1 percent—has more than 
quadrupled from 2.6 percent to 12.3 percent 
over this period. Figure 3 also displays the 
composition of top 0.1 percent incomes and 
shows that, although the levels of the top 
0.1 percent income share is as high today as 

Figure 1. The Top Decile Income Share in the United States, 1917–2007. 

Notes: Income is defined as market income including realized capital gains (excludes government transfers). 
In 2007, top decile includes all families with annual income above $109,600.

Source: Piketty and Saez (2003), series updated to 2007. 
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in the pre–Great Depression era, wages and 
salaries now form a much greater fraction of 
top incomes than in the past.

Why do these increases at the top mat-
ter? Several answers can be given. The most 
general is that people have a sense of fairness 
and care about the distribution of economic 
resources across individuals in society. As a 
result, all advanced economies have set in 
place redistributive policies such as taxation—
and in particular progressive taxation, and 
transfer programs, which effectively redis-
tribute a significant share of National Product 
across income groups. Importantly, different 

parts of the distribution are interdependent. 
Here we consider three more specific eco-
nomic reasons why we should be interested in 
the top income groups: their impact on overall 
growth and resources, their impact on overall 
inequality, and their global significance. 

2.1 Impact on Overall Growth and 
Resources

The textbook definition of income by econ-
omists refers to “command over resources.” 
Are however the rich sufficiently numerous 
and sufficiently in receipt of income that 
they make an appreciable difference to the 
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Figure 2. Decomposing the Top Decile US Income Share into three Groups, 1913–2007

Notes: Income is defined as market income including capital gains (excludes all government transfers). 
Top 1 percent denotes the top percentile (families with annual income above $398,900 in 2007).
Top 5–1 percent denotes the next 4  percent (families with annual income between $155,4 00 and $398,900 in 2007).
Top 10–5 percent denotes the next 5 percent (bottom half of the top decile, families with annual income between 
$109,600 and $155,4 00 in 2007).

Source: Piketty and Saez (2003), series updated to 2007.
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overall control of resources? First, although 
the top 1 percent is by definition only a small 
share of the population, it does capture more 
than a fifth of total income—23.5 percent 
in the United States as of 2007. Second 
and even more important, the surge in top 
incomes over the last thirty years has a dra-
matic impact on measured economic growth. 
As shown in table 1, U.S. real income per 
family grew at a modest 1.2 percent annual 
rate from 1976 to 2007. However, when 
excluding the top 1 percent, the average real 
income of the bottom 99 percent grew at an 
annual rate of only 0.6 percent, which implies 
that the top 1 percent captured 58 percent 

of real economic growth per family during 
that period (column 4  in table 1). The effects 
of the top 1 percent on growth can be seen 
even more dramatically in two contrast-
ing recent periods of economic expansion, 
1993–2000 (Clinton administration expan-
sion) and 2002–07 (Bush administration 
expansion). Table 1 shows that, during both 
expansions, the real incomes of the top 1 per-
cent grew extremely quickly at an annual 
rate over 10.1 and 10.3 percent respectively. 
However, while the bottom 99 percent of 
incomes grew at a solid pace of 2.7 percent 
per year from 1993 to 2000, these incomes 
grew only 1.3 percent per year from 2002 
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to 2007. Therefore, in the economic expan-
sion of 2002–07, the top 1  percent  captured 
over two-thirds (65 percent) of income 
growth. Those results may help explain the 
gap between the economic experiences of 
the public and the solid macroeconomic 
growth posted by the U.S. economy from 
2002 to the peak of 2007. Those results may 
also help explain why the dramatic growth 
in top incomes during the Clinton adminis-
tration did not generate much public outcry 
while there has been an extraordinary level 
of attention to top incomes in the U.S. press 
and in the public debate in recent years. 

Such changes also matter in international 
comparisons. For example, average real 
incomes per family in the United States grew 
by 32.2 percent from 1975 to 2006 while they 
grew only by 27.1 percent in France during 
the same period (Piketty 2001 and Camille 
Landais 2007), showing that the macro-
economic performance in the United States 
was better than the French one during this 

period. Excluding the top percentile, aver-
age U.S. real incomes grew only 17.9 percent 
during the period while average French real 
incomes—excluding the top percentile—still 
grew at much the same rate (26.4  percent) as 
for the whole French population. Therefore, 
the better macroeconomic performance of 
the United States versus France is reversed 
when excluding the top 1 percent.3

More concretely, we can ask whether 
increased taxes on the top income group 
would yield appreciable revenue that could 
be deployed to fund public goods or redistri-
bution? This question is of particular inter-
est in the current U.S. policy debate where 
large government deficits will require raising 
tax revenue in coming years. The standard 

3 It is important to note that such international growth 
comparisons are sensitive to the exact choice of years 
compared, the price deflator used, the exact defini-
tion of income in each country, and hence are primarily 
illustrative.

TABLE 1
Top Percentile Share and Average Income Growth in the United States 

Average income  
real annual  

growth

Top 1%  
incomes real  

annual growth

Bottom 99%  
incomes real  

annual growth

Fraction of total 
growth captured by 

top 1%
(1) (2) (3) (4 )

Period
 1976–2007 1.2% 4 .4 % 0.6% 58%
Clinton expansion
 1993–2000 4 .0% 10.3% 2.7% 4 5%
Bush expansion
 2002–2007 3.0% 10.1% 1.3% 65%

Notes: Computations based on family market income including realized capital gains (before individual taxes). 
Incomes are deflated using the Consumer Price Index (and using the CPI-U-RS before 1992). Column (4 ) reports 
the fraction of total real family income growth captured by the top 1 percent. For example, from 2002 to 2007, 
average real family incomes grew by 3.0 percent annually but 65 percent of that growth accrued to the top 1 
percent while only 35 percent of that growth accrued to the bottom 99 percent of U.S. families.

Source: Piketty and Saez (2003), series updated to 2007 in August 2009 using final IRS tax statistics.
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Moreover, it was before the 1950–51 com-
modity price boom that affected top shares 
in Australia, New Zealand, and Singapore.

If we start with the top 1 percent—the 
group on which attention is commonly 
focused and which is depicted on figures 
8–11—then we can see from table 6 that the 
shares of total gross income are strikingly 
similar when we take account of the possible 
margins of error. There are eighteen coun-
tries for which we have estimates. If we take 
10 percent as the central value (the median 
is in fact around 10.8), then twelve of the 
eighteen lie within the range 8 to 12 percent 
(i.e., with an error margin of ± 20 percent). 
In countries as diverse as India, Norway, 
France, New Zealand, and the United States, 
the top 1 percent had on average between 

eight to twelve times average income. Three 
countries were only just below 8 percent: 
Japan, Finland, and Sweden. The countries 
above the range were Ireland, Argentina, 
and (colonial) Indonesia. The top 1 percent 
is of course just one point on the distribu-
tion. If we look at the top 0.1 percent, shown 
in table 6 for eighteen countries (Portugal 
replacing Finland), then we find that again 
twelve lie within a (± 20 percent) range 
around 3.25 percent from 2.6 to 3.9 percent. 
Leaving out the three outliers at each end, 
the top 0.1 percent had between twenty-six 
and thirty-nine times the average income. 

We also report in table 6 the inverse 
Pareto–Lorenz coefficients β associated to 
the upper tail of the observed distribution 
in the various countries in 194 9 and 2005. 
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Source: Atkinson and Piketty (2007, 2010).
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Recall from equation (2) that β measures the 
average income of people above y,  relative 
to y and provides a direct intuitive mea-
sure of the fatness of the upper tail of the 
distribution. Coming back to 194 9, we find 
that ten of the twenty countries for which 
β coefficient values are shown in table 6 lie 
between 1.88 and 2.00 in 194 9. Countries 
as different as Spain, Norway, the United 
States, and (colonial) Singapore had Pareto 
coefficients that differed only in the second 
decimal place. As of 194 9, the only countries 
with β coefficients above 2.5 were Argentina 
and India.

194 9 is of interest not just for being mid-
century but also because later years did not 
exhibit the degree of similarity described 
above. The right-hand part of table 6 assem-
bles estimates for 2005 (or a close year). 

The central value for the share of the top 
1 percent is not too different from that in 
194 9: 9 percent. But we now find more dis-
persion. For the top 1 percent, nine out of 
twenty-one countries lie outside the range 
of ± 20 percent. Leaving out the two out-
liers at each end, the top 0.1 percent had 
between thirteen and fifty-six times the aver-
age income (in 194 9 these figures had been 
twenty and fifty-two). In terms of the β coef-
ficients, only four of the twenty-two coun-
tries had values between 1.88 and 2.00. Of 
the countries present in 194 9, five now have 
values of β in excess of 2.5. 

4 .1 Before 1949

Before examining the recent period in 
detail, we look at the first half of the cen-
tury (and back into the nineteenth century). 
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What happened before 194 9 is relevant for 
several reasons. The behavior of the income 
distribution in today’s rich countries may 
provide a guide as to what can be expected 
in today’s fast-growing economies. We can 
learn from nineteenth-century data, such 
as those for Norway or Japan, that cover the 
period of industrialization. Events in today’s 
world economy may resemble those in the 
past. If we are concerned as to the distribu-
tional impact of recession, then there may be 
lessons to be learned from the 1930s. 

The data assembled here provide evidence 
about the interwar period for nineteen of 
the twenty-two countries; and for five of the 
countries we have more than one observa-
tion before the First World War. In table 7, 
we have assembled the changes in the shares 

of the top 1 percent and top 0.1 percent for 
certain key periods, such as the world wars 
and the crash of 1929–32, as well as for the 
whole period up to 194 9. 

The first striking conclusion is that the 
top shares in 194 9 were much lower than 
thirty years earlier (1919) in the great major-
ity of countries. Of the eighteen countries 
for which we can make the comparison 
with 1919 (or in some cases with the early 
1920s), no fewer than thirteen showed a 
strong decline in top income shares. In only 
one case (Indonesia) was there an increase 
in the top shares. In half of the countries, the 
fall caused the shares to be at least halved 
between 1919 and 194 9. For countries where 
one can compare 194 9 with 1913–14 , the fall 
generally seems at least as large. 
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What happened before 1914 ? In five cases, 
shown in italics, we have data for a number of 
years before the First World War.30 Naturally 
the evidence has to be treated with caution 
and has evident limitations: for example, the 
German figures relate only to Prussia. But it 

30 We are referring here to the evidence from the stud-
ies reviewed in this article. There are other sources that 
have used income tax data for the nineteenth century. We 
have earlier cited the distribution published by Stamp 
(1916) for 1801 in the United Kingdom. The income tax 
systems in Germany provide evidence going back to the 
middle of the nineteenth century. Walter G. Hoffmann 
(1965, table 123) gave estimates of the Pareto coefficient 
for Prussia and a number of other German states going 
back, in the earliest case, to 184 7 (on the German income 
tax data, see Oliver Grant 2005 and Dell 2008). The data 
from the U.S. Civil War income tax, and the abortive 1894  
income tax, were used by Soltow (1969). In the Civil War 
period, he finds “remarkable stability” in the Pareto coef-
ficient (the implied inverted Pareto coefficient is 3.33).

is interesting that in the two Nordic countries 
(Sweden and Norway) the top shares seems 
to have fallen somewhat at the very beginning 
of the twentieth century, a period when they 
might have been in the upward part of the 
Kuznets inverted-U. As is noted in Aaberge 
and Atkinson (2010) for Norway and Roine 
and Waldenstrom (2008) for Sweden, at 
that time Norway and Sweden were largely 
agrarian economies. In neither Japan nor 
the United Kingdom is there evidence of a 
trend in top shares. In order to explore the 
pre-1914  period further, data apart from the 
income tax records needs to be applied. Using 
a variety of sources, including wealth data, 
Lindert (2000) concludes that, in the United 
States, “we know that income inequality must 
have risen sometime between 1774  and any 
of these three competing peak-inequality 
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Top incomes in history

Main findings in Atkinson, Piketty, and Saez (2011):

I In early 20th century, top incomes mainly due to capital income
I Sharp drop in top income shares in first half of 20th century

I Drop around the World Wars and Great Depression (→
Destruction of capital reduces wealth concentration?).

I More gradual for countries that stayed out of WW II.
I Rebound in recent decades

I Substantial increase in English-speaking countries, India and
China (earliest: U.S.)

I Less increase in Southern European and Nordic countries, flat
in Continental European countries, Japan

I Surge in top wage (vs. capital) income
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Top incomes: Hypotheses

Potential explanations:

1. Same as for wage inequality (SBTC, TBTC, etc)?
2. Financial liberalization (Bell and van Reenen 2010)
3. Change in norms (Atkinson et al 2011)
4. “Superstar” theory (Rosen, 1981)

I Improved communication and transportation → Larger market
size, expansion of firms

I Superstar theory attributes rising top incomes to expanding
market reach
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“Superstars”

Example: Koenig (2018), “Superstar Earners and Market Size:
Evidence from the Roll-Out of TV”

Test “superstar” theory using a quasi-experiment: an expansion in
market reach during roll-out of TV in mid-20th century:

I Early TV stations filmed and broadcasted locally
I Their launch triggered sharp increase in income concentration

at top of the distribution for performing artists
I Widening income differences at the top, decline in

middle-income jobs, an increase in low-paid jobs. Fall in total
employment of performing artists.

I Monopsony power of employer appears to dampen growth of
top wages

I Elasticity of pay at 99th percentile to market size is 0.16
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Wealth inequality

Piketty, Thomas, and Gabriel Zucman (2014), “Capital is Back:
Wealth-Income Ratios in Rich Countries 1700–2010.” The
Quarterly Journal of Economics

Question:

I How do wealth-income and capital-output ratios evolve in the
long run, and why?

I Problem: National accounts used to be about flows, not
stocks.

I But due to new international guidelines, now better observe
market value of non-financial and financial assets, liabilities,
held by each sector (households, government, and
corporations) and by rest of world
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Wealth inequality

FIGURE II

Private Wealth-National Income Ratios in Europe, 1870–2010

Authors’ computations using country national accounts. Private
wealth¼non-financial assets + financial assets"financial liabilities (household
& non-profit sectors). Data are decennial averages (1910–1913 averages for
1910).

FIGURE I

Private Wealth-National Income Ratios, 1970–2010

Authors’ computations using country national accounts. Private
wealth¼non-financial assets + financial assets"financial liabilities (household
& non-profit sectors).

QUARTERLY JOURNAL OF ECONOMICS1258

 by guest on Septem
ber 15, 2014

http://qje.oxfordjournals.org/
D

ow
nloaded from

 

→ See other graphs in paper (e.g. Figures 5 and 5)
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Wealth inequality

Main findings from Piketty, Thomas, and Gabriel Zucman (2014):

I Aggregate wealth has risen from about 200-300% of national
income in 1970 to 400-600% today (in every country)

I Ratios appear to return to the high values observed in Europe
in the eighteenth and nineteenth centuries (600–700%)

I Low European ratios of the postwar decades were a historical
anomaly?

Explanations?

I Long-run asset price recovery (itself driven by changes in
capital policies since the world wars) and slowdown in
productivity and population growth

I “Capital is back because low growth is back” (→ the β = s
g

formula and Piketty’s “Capital in the 21st century”)
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Wealth inequality and bubbles

On bubbles:
“According to our computations, the wealth-income ra-

tio reached 700% at the peak of the Japanese bubble of
the late 1980s, and 800% in Spain in 2008–2009. Hous-
ing and financial bubbles are potentially more devastating
when the total stock of wealth amounts to six to eight years
of national income rather than two to three years only.”

and
“In Japan and Spain, most observers had noticed that

asset price indexes were rising fast. But in the absence of
well-defined reference points, it is always difficult for policy
makers to determine when such evolutions have gone too
far and whether they should act.”
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Wealth inequality

On shape of the production function and rise in capital shares:

“In the eighteenth and early nineteenth century, capital
was mostly land, so that there was limited scope for sub-
stituting labor to capital. In the twentieth and twenty-first
centuries, by contrast, capital takes many forms, to an ex-
tent such that the elasticity of substitution between labor
and capital might well be larger than 1.”

With an elasticity even moderately larger than 1, rising
capital-output ratios can generate substantial increases in
capital shares, similar to those that have occurred in rich
countries since the 1970s.
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Artola, Bauluz and Martínez-Toledano (2019)

Figure 5: International comparison of national wealth, 1900-2017
Notes: This figure depicts national wealth as a percentage of national income during 1900-2017 in Spain,
France, Germany, Sweden, the UK, and the US. The series for France, Germany, Sweden, the UK and the
US are taken from the World Inequality Database. See Table 5.b in the data appendix.
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Artola, Bauluz and Martínez-Toledano (2019)(a) International comparison of agricultural land, 1850-2017

(b) International comparison of housing wealth, 1900-2017

Figure 6: International comparison of agricultural land and housing wealth, 1900-2017

Notes: The top figure (panel a) depicts the value of agricultural land as a percentage of national income
during 1850-2017 in Spain (data only available since 1986), France, Germany, Sweden, and the UK. The
series for France, Germany, and the UK are taken from Piketty and Zucman [2014] and are linked to the
latest updates of these data in the World Inequality Database. Data for Sweden originate from
Waldenström [2017] and are linked to the latest updates made by the author at the World Inequality
Database (see Table 5.e in the data appendix). The bottom figure (panel b) depicts housing wealth as a
percentage of national income during 1900-2017 in Spain, Australia, Canada, France, Germany, Italy,
Japan, Sweden, the UK, and the US. Data for all series are from the World Inequality Database except for
Spain; data for the latter represents our own calculations. All series incorporate the value of the edification
and the value of the land underlying the edification. See Table 5.f in the data appendix.
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Artola, Bauluz and Martínez-Toledano (2019)
(a) Book value and market value of national wealth, 1900-2017

(b) Composition of domestic nonfinancial assets, 1900-2017

Figure 4: National wealth and domestic nonfinancial assets, 1900-2017

Notes: The top figure (panel a) compares national wealth at market and book values as a percentage of
national income during 1900-2017 in Spain. National wealth at market value (blue line) is the sum of
personal and government net worth. In contrast, national wealth at book value (green line) is the sum of
values of nonfinancial assets of all domestic sectors and the net foreign wealth. The difference between
both definitions can be traced to the corporate sector, particularly to the mismatch (or residual wealth)
that exists between the corporate book value of equities and the market value. Specifically, adding
corporate wealth to the market value of national wealth (orange line) equals the book value definition.
The bottom figure (panel b) depicts the composition of domestic nonfinancial assets as a fraction of
national income during 1900-2017 in Spain. Domestic nonfinancial assets are decomposed into buildings
(valued as the replacement cost of the structure), land underlying buildings, natural resources (agricultural
land and subsoil assets), and other produced assets (buildings and constructions, machinery and
equipment, and transport equipment). Due to the lack of data for the Civil War period, results for
1936-1941 are linearly interpolated. See tables 3.a and 3.c in the data appendix.

34

60 / 83



Top incomes and bargaining power

Alvaredo, Atkinson, Piketty, and Saez (2013), “The Top 1 Percent
in International and Historical Perspective” Journal of Economic
Perspectives

Summary and some thoughts on worker’s bargaining power:

I Bargaining power of top earners and changes in tax system
might interact. When top marginal tax rates are high, the net
reward to bargaining for more compensation was modest.
When top marginal tax rates fell, high earners started
bargaining more aggressively to increase their compensation.

I Implies that cuts in tax rate for top incomes may increase top
income shares
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Top income shares and tax rates

8     Journal of Economic Perspectives

pre-tax income shares. For example, the United States experienced a reduction pre-tax income shares. For example, the United States experienced a reduction 
of 47  percentage points in its top income tax rate and a 10  percentage point of 47  percentage points in its top income tax rate and a 10  percentage point 
increase in its top 1  percent pre-tax income share. By contrast, countries such increase in its top 1  percent pre-tax income share. By contrast, countries such 
as Germany, Spain, or Switzerland, which did not experience any signifi cant top as Germany, Spain, or Switzerland, which did not experience any signifi cant top 
rate tax cut, did not show increases in top 1 percent income shares. Hence, the rate tax cut, did not show increases in top 1 percent income shares. Hence, the 
evolution of top tax rates is strongly negatively correlated with changes in pre-tax evolution of top tax rates is strongly negatively correlated with changes in pre-tax 
income concentration.income concentration.

This negative correlation can be explained in a variety of ways. As pointed out This negative correlation can be explained in a variety of ways. As pointed out 
originally by Slemrod (1996), it is possible that the rise in top US income shares originally by Slemrod (1996), it is possible that the rise in top US income shares 
occurred because, when top tax rates declined, those with high incomes had less occurred because, when top tax rates declined, those with high incomes had less 

Figure 4
Changes in Top Income Shares and Top Marginal Income Tax Rates since 1960
(combining both central and local government income taxes)

Source: Piketty, Saez, and Stantcheva (2011, revised October  2012, fi gure  3). Source for top income 
shares is the World Top Incomes Database. Source for top income tax rates is OECD and country-
specifi c sources.
Notes: The fi gure depicts the change in the top 1 percent income share against the change in the top 
income tax rate from 1960– 64 to 2005–2009 for 18  OECD countries. If the country does not have 
top  income share data for those years, we select the fi rst available fi ve years after 1960 and the most 
recent 5 years. For the following fi ve countries, the data start after 1960: Denmark (1980), Ireland (1975), 
Italy (1974), Portugal (1976), Spain (1981). For Switzerland, the data end in 1995 (they end in 2005 or 
after for all the other countries). Top tax rates include both the central and local government top tax 
rates. The correlation between those changes is very strong. The elasticity estimates of the ordinary least 
squares regression of !log(top 1% share) on !log(1 – MTR) based on the depicted dots is 0.47 (0.11).
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Abowd, Kramarz and Margolis (1999)

Abowd, Kramarz, and Margolis (1999) “High Wage Workers and
High Wage Firms.” Econometrica

Abowd, Kamarz and Margolis (AKM) decompose wages into (i)
returns to worker characteristics, (ii) worker fixed effects, (iii) firm
fixed effects, and (iv) residual variation.

I High-wage worker: Wage higher than expected based on
worker’s observable characteristics

I High-wage firm: Pays higher wages than expected given these
same observable characteristics
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Abowd, Kramarz and Margolis (1999)

Questions:

I Why do high-paying firms pay more than other firms?
I Because of better match (search model), better workers

(sorting), or efficiency wages (efficiency and agency models)?
I Study Inter-industry wage differentials, firm-size wage effect,

returns to seniority in French data

Worker and firm effects can be correlated

I Does assortative matching between firms and workers (→
Kremer’s O-ring model) contribute to (rise in) inequality?
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The AKM model

The AKM model (simplified and changing notation)

yit = αi +ψJ(i ,t)+ x ′itβ + rit (2)

where αi are worker fixed effects, ψj is a firm fixed effects (paid to
workers at firm J(i , t) = j), xit includes year dummies and
polynomial in age, and rit is an error term (see below).

I Establishment and person effects in eq. (2) can only be
separately identified within“connected set” of firms that are
connected by worker mobility

Previous studies could not separately identify αi and {ψ1, ...,ψJ}
I For example, confound worker and firm effects when studying

compensation systems and inter-industry wage differentials
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Industry vs. worker and firm fixed effects

 HIGH WAGE WORKERS 307
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 FIGURE 1. Actual and predicted industry effects using industry-average person effects.
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Firm size vs. worker and firm fixed effects
 HIGH WAGE WORKERS 309
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 FIGURE 3. Firm size effects related to firm-size average person and firm effects.

 computed the average for each firm j of the part of compensation due to
 education (urj-), to time-varying observables (xit,f), and to non-time-varying
 unobservables (ai), using all observations (i, t) for which individual i was
 working in firm j at date t. The detailed formulas for this computation are
 described in the model section and the variables available for study are de-

 scribed in the data description.

 Table IX presents summary statistics for the sample of firms (weighted to be
 representative of private industrial firms). Table X presents regression models of
 the logarithm of real value added per employee, real sales per employee

 (measures of productivity), and operating income as a proportion of total assets
 (a measure of performance). Results are reported for the order-independent
 and the order-dependent "persons first" methods. Using the firm-level compen-

 sation policy measures generated by our methods, we note that a larger value of

 the average component of the wage associated with time-varying characteristics

 (x,B) is associated with higher value-added and sales per worker and higher
 profitability for both estimation methods. A larger firm-average individual effect

 (a) is associated with a substantially larger value-added per employee and sales
 per employee but not with higher profitability. Once more, these results are
 consistent across estimation techniques. The part of the individual-effect related

 to education (U7q) is associated with higher value-added per worker but is not
 significant in the other two columns, irrespective of the estimation method.
 Higher firm-specific wages (4) are associated with higher productivity (value-ad-
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Abowd, Kramarz and Margolis (1999)

Main findings:

I Worker fixed effects more important than firm fixed effects
I Person effects explain 90% of inter-industry and 75% of

firm-size wage differentials
I Firm effects explain relatively little of either differential

I Worker and firm fixed effects are positively correlated
(→ Card, Heining and Kline 2013)

I Firms paying higher wages (conditionally on worker fixed
effects) are more productive, more profitable, and more
capital-intensive

I Firms hiring high-wage workers are more productive, more
capital intensive, and more likely to survive
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Card, Heining, and Kline (2013)
Card, Heining, and Kline (2013) “Workplace Heterogeneity and the
Rise of West German Wage Inequality.” QJE
Question:

I Did sorting of workers and firms change over time?

Data:

I German matched employer-employee data

Background:

I Wage inequality widened substantially in Germany in 1990s
and 2000s (Dustmann, Ludsteck, and Schönberg 2009)

Method:

I Divide 1985 and 2009 into four overlapping intervals
I Fit separate linear models in each interval with additive person

and establishment fixed effects (i.e. “AKM over time”)
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Card, Heining, and Kline (2013): Trend in wage inequality

period from 1996 to 2009, the gap between the 20th and 80th
percentiles of wages expanded by approximately 20 log points,
roughly comparable to the rise in inequality in the U.S. labor
market over the 1980s.4

The German labor market presents an important test case
for assessing changes in wage-setting behavior and the role of
firm-specific heterogeneity. After a decade or more of disappoint-
ing economic performance (Siebert 1997), the country imple-
mented a series of labor market reforms in the late 1990s and
early 2000s, and has recently emerged as one of the most success-
ful economies in the Organisation for Economic Co-operation and
Development.5 There is widespread interest in the sources of this
recent success and the lessons it may hold for other countries.

To separately identify the impact of rising heterogeneity in
pay across different workers and rising heterogeneity in the pay
received by the same individual on different jobs, we divide the
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FIGURE I

Trends in Percentiles of Real Log Daily Wages for West German Men

Figure shows percentiles of log real daily wage for full-time male workers
on their main job, deviated from value of same percentile in 1996 and multi-
plied by 100.

4. For example, Katz and Murphy (1992) show that the 90–10 gap in log weekly
wages for full-time male workers rose by 0.18 between 1979 and 1987, and Autor,
Katz, and Kearney (2008) show that the 90–10 gap in log weekly wages for full-time
full-year male workers rose by 0.25 between 1979 and 1992.

5. For overviews of recent changes in the German labor market, see Eichhorst
and Marx (2009), Burda and Hunt (2011), and Eichhorst (2012).
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Card, Heining, and Kline (2013): Mincer regressions

and 2009. The second line in the figure is the standard deviation
of the residuals from a standard Mincerian earnings function
(with dummies for four education levels and a cubic experience
term) fit separately by year. Residual inequality rises a little less
than overall wage inequality (from 0.30 in 1985 to 0.43 in 2009),
but exhibits the same shift in trend in the mid-1990s.

Several recent studies have suggested that part of the rise in
U.S. wage inequality is attributable to a rise in the variation in
wages across industries (e.g., Bernard and Jensen 1995) and/or
occupations (e.g., Autor, Levy, and Murnane 2003; Autor, Katz,
and Kearney 2008). The third, fourth, and fifth lines in the figure
show the trends in the residual standard deviation of wages after
controlling for industry (!300 dummies with separate coefficients
in each year), occupation (!340 dummies), and industry " occu-
pation (!28,000 dummies). While time-varying industry and oc-
cupation controls clearly add to the explanatory power of a
standard wage equation, they have only a modest impact on the
trend in residual inequality.19 We return in Section VI to examine
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FIGURE IV

Raw and Residual Standard Deviations from Alternative Wage Models

See note to Figure II. Figure shows measures of dispersion in actual and
residual real daily wage for full-time male workers. Residual wage is residual
from linear regression model. ‘‘Mincer’’ refers to model with dummies for edu-
cation categories and cubic in experience, fit separately in each year. Other
models add controls as indicated.

19. A basic human capital model (dummies for education and cubic in experi-
ence) has an R2 coefficient of about 0.35. Adding industry or occupation controls
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However: Firm fixed effects hard to interpret if workers sort
non-randomly across firms
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Card, Heining, and Kline (2013): The AKM approach

Estimate AKM model

yit = αi +ψJ(i ,t)+ x ′itβ + rit (3)

where αi are worker fixed effects, ψj is a firm fixed effects (paid to
workers for whom J(i , t) = j), and xit includes year dummies and
polynomial in age, each interacted with education.

Error term rit consists of match component ηiJ(i ,t), “unit root”
component, and transitory error

rit = ηiJ(i ,t)+ζit + εit (4)
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Card, Heining, and Kline (2013): The AKM approach

Can then decompose inequality into

Var(yit) = Var(αi )+Var
(
ψJ(i ,t)

)
+Var

(
x ′itβ

)
+2Cov

(
αi ,ψJ(i ,t)

)
+2Cov

(
ψJ(i ,t),x

′
itβ

)
+2Cov

(
αi ,x

′
itβ

)
+Var(rit)

(5)

I CHK estimate (3) for four different time periods (1985-1991,
1990-1996, 1996-2002, and 2002-2009)

I Then compute the sample equivalents of equation (5)

Some issues:

I Sampling errors in worker and firm fixed effects leads to
positive biases in estimates of Var (αi ) and Var

(
ψJ(i ,t)

)
I Simply assume that bias is constant over time
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Card, Heining, and Kline (2013): Endogenous mobility

The AKM model is identified from movers between firms

I However, moving decision likely linked to wage difference
between firms; “endogenous mobility” could bias estimates

I The model needs dynamics to be identified, but is itself static

Card, Heining, and Kline (2013) note:

I AKM does not preclude systematic job mobility related to
worker fixed effect αi or firm fixed effects {ψ1, ...,ψJ}

I Mention three forms of endogenous mobility that cause bias:
1. Mobility based on the idiosyncratic match component of wages

(ηij ) (→ Search models)
2. Learning worker ability over time (“drift in the expected wage”)
3. Mobility related to fluctuations in transitory error εit

I Argue there is little evidence for endogenous mobility
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Sorting 1985-1991

As noted, the estimated person and establishment effects both
exhibit increasing dispersion over time. Perhaps even more strik-
ing is the rise in the correlation between these effects. This in-
crease suggests a fundamental change in the way workers are
sorted to workplaces.34 The increase in assortative matching is
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FIGURE VIII

Joint Distribution of Person and Establishment Effects (A) 1985–1991, (B)
2002–2009

Figure shows joint distribution of estimated person and establishment ef-
fects from AKM model for respective intervals. See Table III columns (1) and (4)
for summary of model parameters for 1985–1991 and 2002–2009.

34. It is important to remember that these components only provide a descrip-
tion of the covariance structure of wages. As pointed out by Lopes de Melo (2008),
Lentz and Mortensen (2010), and Eeckhout and Kircher (2011), the correlation
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Sorting 2002-2009

As noted, the estimated person and establishment effects both
exhibit increasing dispersion over time. Perhaps even more strik-
ing is the rise in the correlation between these effects. This in-
crease suggests a fundamental change in the way workers are
sorted to workplaces.34 The increase in assortative matching is
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FIGURE VIII

Joint Distribution of Person and Establishment Effects (A) 1985–1991, (B)
2002–2009

Figure shows joint distribution of estimated person and establishment ef-
fects from AKM model for respective intervals. See Table III columns (1) and (4)
for summary of model parameters for 1985–1991 and 2002–2009.

34. It is important to remember that these components only provide a descrip-
tion of the covariance structure of wages. As pointed out by Lopes de Melo (2008),
Lentz and Mortensen (2010), and Eeckhout and Kircher (2011), the correlation
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Card, Heining, and Kline (2013)

Findings from Card, Heining, and Kline (2013):

I Wage inequality in Germany due to (i) rising heterogeneity
between workers, (ii) rising heterogeneity between firms, and
(iii) increasing assortativeness in the matching between
workers and firms

I Sorting of high-wage workers to high-wage firms ...
I explains 1/3 of overall increase in wage inequality
I explains 2/3 of increase in wage gap between higher- and

lower-educated workers
I increases wage gaps between occupations, industries

I Similar trends in other countries?
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Mogstad et al. (2019)
On limited mobility bias:

TOC

Firm e↵ects: Is limited mobility bias likely to be a
problem?

• Start with firms with many movers (�15)

• Remove movers randomly within each firm, re-estimate

• The set of firms is ⇠ fixed
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Mogstad et al (2019)

On variance of firm effect and sorting:

TOC

Worker heterogeneity, firm e↵ects, and worker sorting

Years: 2001-2008 2008-2015 Pooled

Panel A. AKM Estimation

Share explained by:
i) Worker E↵ects V ar(xi) 75% 75% 75%
ii) Firm E↵ects V ar( j(i)) 9% 9% 9%
iii) Sorting 2Cov(xi, j(i)) 5% 6% 5%

Sorting Correlation: Cor(xi, j(i)) 0.09 0.11 0.10

Panel B. BLM Estimation

Share explained by:
i) Worker E↵ects V ar(xi) 72% 72% 72%
ii) Firm E↵ects V ar( j(i)) 3% 3% 3%
iii) Sorting 2Cov(xi, j(i)) 13% 14% 14%

Sorting Correlation: Cor(xi, j(i)) 0.43 0.46 0.44

Between Firm Decomposition | BLM by number of clusters
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Related work on AKM
Related work on AKM:

I Card, Cardoso, Heining and Kline (2018, JOLE) link the AKM
fixed effects specification to a model of rent sharing

I Variance components might be biased upward and assortative
correlation biased downwards because of sampling error.
Bias-corrections proposed in Andrews, Gill, Schank, Upward
(2008) and Kline, Saggio and Solvsten (2018)

I Can “discretize” unobserved heterogeneity to then estimate
more complicated models with non-linearities (Bonhomme,
Lamadon, and Manresa, 2018)

I Abowd, McKinney and Schmutte (2018) argue that exogenous
mobility is rejected by the data (in contrast to Card, Heining
and Kline, 2013)

I Lopes de Melo (2018) link AKM model to equilibrium job
search models.
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Other work on firms

Other work on firms and inequality:
Autor, Dorn, Katz, Patterson, and Van Reenen (2017), “The Fall of
the Labor Share and the Rise of Superstar Firms”, Working Paper

I Study recent fall of labor’s share of GDP in US and other
countries

I Hypothesis on “Superstar firms”: Globalization benefits most
productive firms in each industry (similar as in superstar
theory)

I Product market concentration rises as industries become
increasingly dominated by superstar firms, which have high
profits and low labor share in firm value-added and sales

I See testable implications
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Other work on firms

Other work on firms and inequality:
Song, Price, Guvenen, Bloom, and von Wachter (2018) “Firming
Up Inequality”, Working Paper

I Study contribution of firms to rise in wage inequality in U.S.
using the AKM approach

I One-third of the rise in the variance of (log) earnings occurred
within firms, two-thirds between firms (increased sorting)
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Future inequality

Studies related to automatization and current or future trends in
inequality:

I Autor (2015), “Why Are There Still So Many Jobs? The
History and Future of Workplace Automation”, Journal of
Economic Perspectives

I Acemoglu and Restrepo (2017), “Robots and Jobs: Evidence
from US Labor Markets”, Working paper

I Graetz and Guy (2015), “Robots at work”, Working paper
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