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Cross-sectional and Intergenerational Inequality

Skill Differentials, Inequality and Intergenerational Mobility

(1) Cross-sectional inequality

I skill-biased technological change
I task-biased technological change

(2) Intergenerational inequality

I parent-child evidence
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Other factors

The canonical ’factor proportions’ model is intuitive and explains
earlier trends and some cross-country pattern in inequality.
However, it cannot explain:

I Decline in wages for low-skilled workers
I Job and wage polarization since the 1990s
I Decline in labor share

We focus on a model of tasks and automation (task-biased
technological change), which could explain these pattern, as well as
the recent fall in the labor share.
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U.S. Real Hourly Wages by Education Level
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Job Polarization U.S.

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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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.

Acemoglu and Autor (2011)
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Occupational Polarization, 1970-2016

Autor (2019)
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by Broad Category: Non-College and College Workers

Autor (2019)
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Occupational Polarization in EU Countries, 1993-2010
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Labor’s Falling Share of National Income

Autor, Dorn, Katz, Patterson and Van Reenen (2020)
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A Model of Skills, Tasks and Technologies

We consider a model with:

1. Explicit distinction between skills and tasks
I Skill: Worker’s capability at performing various tasks
I Tasks: Unit of work activity that produces output

2. Comparative advantage and self-selection of workers to tasks
I Assignment of workers to tasks is endogenous (as in Roy ’51)

3. Technology as a substitute or complement for specific tasks
I may displace workers from tasks; increase productivity;

augment or reduce labor demand; affect labor’s share of output
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Task Framework: Motivation

Framework builds on

I Autor, Levy, Murnane (2003)
I Grossman, Rossi-Hansberg (2008)
I Acemoglu and Autor (2011)
I Acemoglu and Restrepo (2016+)

Baseline model: Acemoglu-Autor (2011)

I Interplay among skill supplies, task assignments, wages

Other interesting models and evidence [for self-study]:

I Acemoglu and Restrepo ’18, AER (see also A-R ’19 JEP)
I Acemoglu and Restrepo ’20, JPE
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A Ricardian Model of Skills, Tasks and Technologies
Production technology: Tasks into goods

I Static environment with a unique final good, Y
I Y produced with continuum of tasks on the unit interval, [0,1]

I Cobb-Douglas technology mapping tasks the final good:

lnY =
∫ 1

0
lny(i)di ,

where y (i) is the “service” or production level of task i

I Price of the final good, Y , is numeraire
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Task Framework: Historical Context

Key idea—tasks are complements

I Automating a subset does not make the remainder redundant
I Extreme example: O-Ring Production Function (Kremer ’93)

Technological progress (or importing/offshoring) may replace labor:

I Textiles: weaving machines replaced manual labor
I Machine tools: lathes and milling machines replaced skilled

artisans
I Agriculture: horse-powered reapers and harvesters replaced

manual labor
I Robotics, software and AI automate labor intensive tasks

Need not assume that task space is fixed/static

I Creation of new tasks will be important
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Supply of skills to tasks

Three types of labor: High, Medium and Low

I Fixed, inelastic supply. Supplies are L, M and H

Each task on continuum has production function

y(i) = ALαL (i) l(i) +AMαM (i)m(i) +AHαH (i)h(i)

I A terms are factor-augmenting technologies
I αL (i), αM (i) and αH (i) are task productivity schedules
I For example, ALαL (i) is the productivity of low skill workers

and l (i) is the number of low skill workers in task i
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Comparative advantage

All tasks can be performed by low, medium or high skill workers

y(i) = ALαL (i) l(i) +AMαM (i)m(i) +AHαH (i)h(i)

Assumption (comparative advantage): αL (i)/αM (i) and
αM (i)/αH (i) are continuously differentiable and strictly decreasing

Higher indices correspond to “more complex” tasks, in which
high-skill workers are better

I Note 1: No assumption made about absolute advantage (i.e.,
the level of αJ (i) vs. αJ ′ (i))

I Note 2: Which skill group performs which tasks in equilibrium
depends on both relative productivity (AJαJ (i) ≷ AJ ′αJ ′ (i))
and relative wages

19 / 79



A Ricardian Model of Skills, Tasks and Technologies

Equilibrium objects: Task thresholds, IL, IH

I In any equilibrium there exist IL and IH such that
0< IL < IH < 1 and for any i < IL, m (i) = h (i) = 0, for any
i ∈ (IL, IH), l (i) = h (i) = 0, and for any i > IH , l(i) = m (i) = 0

Allocation of tasks to skill groups determined by IH , IL

I Tasks i > IH will be performed by high skill workers (Abstract)
I Tasks i < IL will be performed by low skill workers (Manual)
I Middle tasks IL ≤ i ≤ IH will be performed by medium skill

workers (Routine)

Boundaries of these sets are endogenous (decide by firms and
workers) → Substitution of skills across tasks
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Solution concept: Three equilibrium conditions

1. Law of one price for skills

2. Equal division of labor among tasks within a skill group

3. No arbitrage between tasks
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Three eq. conditions: Law of one price for skill

1. Law of one price for skills

I Let p (i) denote the price of services of task i . In equilibrium
all tasks employing L workers must pay them the same wage,
wL, and similarly for H and L:

wL = p(i)ALαL (i) for any i < IL.

wM = p(i)AMαM (i) for any IL < i < IH .

wH = p(i)AHαH (i) for any i > IH .

I Thus, workers of each skill level are indifferent among tasks
that are exclusively performed by their own skill group.
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Three eq. conditions: Law of one price for skill

1. Law of one price for skills

I This has a convenient implication:
I p(i)αL (i) = p(i ′)αL (i ′)≡ PL for any i , i ′ < IL

I p(i)αM (i) = p(i ′)αM (i ′)≡ PM for any IH > i , i ′ > IL

I p(i)αH (i) = p(i ′)αH (i ′)≡ PH for any i , i ′ > IH

I Note that we are using the Cobb-Douglas property that:
I pi ×qi for a factor i is equal to its factor share in the CD

production function
I share of output paid to each task is identical

23 / 79



Three eq. conditions: Equal division of labor
2. Equal division of labor among tasks within a skill group

I The Cobb-Douglas technology implies:

p(i)y(i) = p(i ′)y(i ′)

I Noting that

y (i) = ALαL (i) l (i) for any i < IL

PL = p (i)αL (i) for any i < IL

⇒ p (i)y (i) = PLALl (i)

I Substituting

PLALl (i) = PLALl
(
i ′
)

⇒ l (i) = l
(
i ′
)
for any i , i ′ < IL
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Three eq. conditions: Equal division of labor
2. Equal division of labor among tasks within a skill group

l (i) = l
(
i ′
)

I which implies

l(i) =
L

IL
for any i < IL,

m(i) =
M

IH − IL
for any IH > i > IL,

h (i) =
H

1− IH
for any i > IH .

I Any two tasks performed exclusively by workers of a skill group
must use identical amounts of labor—group’s labor supply
divided by the fraction of tasks performed by group
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Three eq. conditions: No arbitrage across skill groups

3. No arbitrage between tasks

I Start with observation that wages equal marginal products:

wL = PLAL = ALp (i)αL (i) for i < IL

wM = PMAM = AMp (i)αM (i) for IL < i < IH

wH = PHAH = AHp (i)αH (i) for i > IH
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Three eq. conditions: No arbitrage across skill groups
3. No arbitrage between tasks

I The threshold task IH must be such that it can be profitably
produced using either H or M workers (similar for IL):

AHαH (IH)H

1− IH
=

AMαM (IH)M

IH − IL
AMαM (IL)M

IH − IL
=

ALαL (IL)L

IL

I Since PLALl (i) = PLALl (i ′) for all i < IL, and similarly for M
and H, we have:

PHAHH

1− IH
=

PMAMM

IH − IL
PMAMM

IH − IL
=

PLALL

IL
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No Arbitrage Across Skill Groups: Relative Cost of
Producing Marginal Task(s) Rising in Task Threshold(s)
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Three equilibrium conditions

3. No arbitrage between skill groups across tasks

PHAHH/(1− IH) = PMAMM/(IH − IL)

PMAMM/(IH − IL) = PLALL/(IL)

I Substituting

wH = PHAH , wM = PMAM , wL = PLAL

wHH/(1− IH) = wMM/(IH − IL)

wMM/(IH − IL) = wLL/(IL)

⇒ wH

wM
=

(
1− IH
IH − IL

)
M

H
,
wM

wL
=

(
IH − IL
IL

)
L

M
,
wH

wL
=

(
1− IH
IL

)
L

H
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Relative Wages

I These three conditions [law of one price, equal shares, no
arbitrage] imply that relative wages are solely a function of
labor supplies and task thresholds:

wH

wM
=

(
1− IH
IH − IL

)(
M

H

)
,

wM

wL
=

(
IH − IL
IL

)(
L

M

)
I So, labor supplies L, M, H plus compare adv. α (L) , α (M) ,

α (L) determine task allocation, IL and IH , and hence wages.
I It’s that simple!
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Equations for Wage Levels May Make this (Even) Clearer
I Output is

Y = B× LILM IH−ILH1−IH︸ ︷︷ ︸
Cobb-Douglas labor aggregate

where

B = exp

(∫ IL

0
lnAlα (i)di +

∫ IH

IL
lnAmα (i)di +

∫ 1

IH
lnAhα (i)di

)
︸ ︷︷ ︸

TFP

I Wages equal

wL =
∂Y

∂L
= B× IL×LIL−1M IH−ILH1−IH

=
IL
L
×
(
BLILM IH−ILH1−IH

)
= IL×

Y

L

and similarly, wM = Y (IH − IL)/M and wH = Y (1− IH)/H.
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Inequality in the task model

1. A rise in AH (SBTC)

2. A rise in high-skilled labor supply H

3. Analogous comparative statics for rise in AL or L

4. What about the effect of a rise in AM or M on wH/wL?
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The effect of ∆′s in technology and skill supplies

An increase in supply H or an H-augmenting technical change AH

1. H ′s own task share

dIH
d lnAH

=
dIH
d lnH

≶ 0 ?

2. L′s task share:

dIL
d lnAH

=
dIL

d lnH
≶ 0 ?

3. M ′s task share:

d (IH − IL)

d lnAH
=

d (IH − IL)

d lnH
≶ 0 ?
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The effect of changes in skill supplies on wage inequality

Impact of an increase in the supply of labor on own relative wages

1. High skill supply:

d ln(wH/wL)

d lnH
< 0,

d ln(wH/wM)

d lnH
< 0

2. Medium skill supply:

d ln(wH/wM)

d lnM
> 0,

d ln(wM/wL)

d lnM
< 0

3. Low skill supply:

d ln(wM/wL)

d lnL
> 0,

d ln(wH/wL)

d lnL
> 0
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Factor-augmenting technical change and wage inequality

Impact of technological changes on relative wages

1. H augmenting:

d ln(wH/wL)

d lnAH
> 0,

d ln(wH/wM)

d lnAH
> 0,

d ln(wM/wL)

d lnAH
< 0;

2. M augmenting:

d ln(wH/wM)

d lnAM
< 0,

d ln(wM/wL)

d lnAM
> 0

3. L augmenting:

d ln(wH/wL)

d lnAL
< 0,

d ln(wH/wM)

d lnAL
> 0,

d ln(wM/wL)

d lnAL
< 0
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Can a technological advance lower wages?
Reminder: wage levels in task model

Y = B× LILM IH−ILH1−IH︸ ︷︷ ︸
Cobb-Douglas labor aggregate

where

B = exp

(∫ IL

0
lnAlα (i)di +

∫ IH

IL
lnAmα (i)di +

∫ 1

IH
lnAhα (i)di

)
︸ ︷︷ ︸

TFP

I Wages equal

wL =
∂Y

∂L
= B× IL×LIL−1M IH−ILH1−IH

=
IL
L
×
(
BLILM IH−ILH1−IH

)
= IL×

Y

L

and similarly, wM = Y (IH − IL)/M and wH = Y (1− IH)/H.
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Can a technological advance lower wages?
Consider a task-replacing tech ∆, embodied in K , that displaces
workers from some M tasks

Assume initially that there are some tasks performed by K that
have crowded out some previously M−using tasks

Y = exp

(∫ IL

0
lnAlα (i)di +

∫ IK

IL
lnAkα (i)di +

∫ IH

IK
lnAmα (i)di +

∫ 1

IH
lnAhα (i)di

)
︸ ︷︷ ︸

≡BK

×LILK IK−ILM IH−IKH1−IH

How does wM respond to a further invasion of K into into M ′s task
space?

wM =
∂Y

∂M
= (IH − IK )× Y

M

∂ lnwM

∂ IK
=

−1
IH − IK︸ ︷︷ ︸
≶ 0 ?

+
∂ lnY /M

∂ IK︸ ︷︷ ︸
≶ 0 ?
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Can a technological advance lower wages?
How does WM respond to a further encroachment of K into into
M ′s task space?

wM =
∂Y

∂M
= (IH − IK )× Y

M

∂ lnwM

∂ IK
=

−1
IH − IK︸ ︷︷ ︸

Displacement Effect

+
∂ lnY /M

∂ IK︸ ︷︷ ︸
Productivity Effect

Two offsetting forces at work

1. Task displacement – Technology displaces workers from a
subset of tasks, lowers labor share

2. Productivity effect — Technology increases output, thereby
raises wages

Net effect — Depends on which dominates
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How labor-replacing technologies affect inequality

Example: Routine Task Replacing technology

I Capital that out-competes M in a subset of tasks i ′ in the
interval IL < i ′ < IH

I Own wage effects
I Immediately lowers relative wage of M by narrowing set of M

tasks

→ Can explain job and wage polarization

I Cross-price effects on wL and wH?
I Depend on

∣∣β ′L (IL) IL
∣∣T ∣∣β ′H (IH)(1− IH)

∣∣
where βH(I )≡ lnαM(I )− lnαH(I ), βL(I )≡ lnαL(I )− lnαM(I )

I If M workers better suited to L than H tasks, then wH/wL rises
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Routine task replacing technology
Focal case

I Task replacing technology concentrated in middle-skill/routine
tasks

I Strong comparative advantage of H relative to L at respective
margins with M

Leads to wage and employment ‘polarization’

1. Wages:
I Middle wages fall relative to top and bottom.
I Top rises relative to bottom

2. Employment:
I Middle-skill/routine tasks mechanized
I Declining labor input in Routine tasks
I Given comparative advantage, middle-skill workers move

disproportionately downward in task distribution.
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Ricardian Model: Summary

Model’s inputs

1. Explicit distinction between skills and tasks

2. Comparative advantage among workers in different tasks

3. Multiple sources of competing task ‘supplies’

What the model delivers

I A natural concept of occupations (bundles of tasks)

I An endogenous mapping from skill to tasks via comparative
advantage

I Technical change (offshoring) that can raise and lower wages

I Migration of skills across tasks as technology changes

I Polarization of wages and employment as one possible outcome
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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 Murnane 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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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 (Goos and Manning, 2007; Autor and
Dorn 2013)

I Implies job and wage polarization

Related empirical literatures:

I Computerization and Robotization, Trade, Offshoring, ...
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Autor and Dorn (2013)1572 THE AMERICAN ECONOMIC REVIEW AUGUST 2013

fourth decile of the occupational skill distribution. These routine-intensive occupa-
tions experienced large declines in employment shares, as predicted by the model, 
but also rising relative wages from 1980 to 2005. A possible explanation for this 
pattern is that as traditional clerical tasks have succumbed to automation, the work 
content of the remaining clerical and administrative jobs has become concentrated 
in more skill-demanding, less routine-intensive tasks. For example, the 1976 edi-
tion of the Department of Labor’s Occupation Outlook Handbook described the 
job of secretary as: “Secretaries relieve their employers of routine duties so they 
can work on more important matters. Although most secretaries type, take short-
hand, and deal with callers, the time spent on these duties varies in different types 
of organizations” (US Department of Labor 1976, p. 94). In 2000, the entry for 
secretary reads: “As technology continues to expand in of!ces across the Nation, 
the role of the secretary has greatly evolved. Of!ce automation and organizational 
restructuring have led secretaries to assume a wide range of new responsibilities 
once reserved for managerial and professional staff. Many secretaries now pro-
vide training and orientation to new staff, conduct research on the Internet, and 
learn to operate new of!ce technologies” (US Department of Labor 2000, p. 324). 
This example cautions that the tasks performed within occupations are not neces-
sarily static, and in particular, that occupations undergoing rapid computerization 
may differentially reduce labor input of routine tasks and increase labor input of 
abstract tasks.30

30 This concern applies with greatest force to clerical occupations which often comprise a diverse set of tasks. 
Bartel, Ichniowski, and Shaw (2007) also present evidence that some precision production occupations have 
become less routine-intensive and more abstract-intensive as automation has advanced.

Figure 4. Share of Routine Occupations by Occupational Skill Percentile
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Other contributions

Beaudry, Green, and Sand (2014) on life-cycle effects of recent
college graduates:

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 tasks
(post-2000) eventually reach similar higher share as earlier
cohorts.

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 in transition than in long run
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More inequality

We briefly cover two other forms of inequality:

1. Top income shares
2. Wealth inequality
3. Assignment and “superstar” models
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Top incomes in history
Why focus specifically on top incomes?
Large share of income held by top earners, and mechanisms might
be different:

I For labor income: Skill demand and supply, labor market
institutions, assignment and superstar models, ...

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

See Atkinson, Piketty, and Saez (2011) and Alvaredo, Atkinson,
Piketty, and Saez (2013). APS-11:

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...
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Top incomes in historyJournal of Economic Literature, Vol. XLIX (March 2011)6

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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Source: Atkinson and Picketty (2007, 2010).

I But, top income shares rising more recently (Bartels, 2019)?
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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 of top income shares 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 Recently, greater share of labor (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. Assignment (Sattinger 75) and “Superstar” models (Rosen 81)

I For some tasks, can’t interchange quantity and quality;
talented workers earn a high premium

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” evidence

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 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 Elasticity of pay at 99th percentile to market size is 0.16
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Top incomes and bargaining power

Alvaredo, Atkinson, Piketty, and Saez (2013) 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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Wealth inequality

Piketty and Zucman (2014), “Capital is Back: Wealth-Income
Ratios in Rich Countries 1700–2010”, QJE

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

I Problem: National accounts used to be about flows, so
difficult to estimate stocks

This literature requires detective work: How to value different types
of capital (e.g., family-owned firm), in different data sources?

I National accounts record replacement value ( 6= market value)
I Wealth tax data often record cadastral value (< market value)
I Survey data rely on respondents’ estimate of market value
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Wealth inequality: Piketty and Zucman (2014)

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).
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→ See other graphs in paper (e.g. Figures 5 and 6)
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Wealth inequality: Albers, Bartels and Schularick (2021)
Aggregate 1895-2018: Wealth-income-ratio
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Our new series Piketty/Zucman (2014)

I Accurate valuation of land in early 20C! Downward revision

I Real estate and business assets undervalued today ! Upward
revision

7 / 28

→ Study impact of different historical episodes (including WWI,
Great depression, WWII, reunification) on wealth concentration
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Wealth inequality

Main findings from Piketty and 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 ratios in 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

PZ-14 on production functions 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.

And on spot
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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.
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Readings

Interesting readings on automatization and (future) 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 (2019), “Automation and New Tasks:
How Technology Displaces and Reinstates Labor”, Journal of
Economic Perspectives

I Acemoglu and Restrepo (2020), “Robots and Jobs: Evidence
from US Labor Markets”, Journal of Political Economy

I Caselli, and Manning (2019), “Robot Arithmetic: New
Technology and Wages.” American Economic Review: Insights
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Appendix



Wealth inequality and bubbles

back 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. Housing and
financial bubbles are potentially more devastating when the
total stock of wealth amounts to six to eight years of na-
tional 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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