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Topics from now to Lorenzo

1 2/02/26 (Mon): Skill differentials: The canonical Tinbergen-Katz-Murphy model

2 2/04/26 (Weds): Educational production and wage structure

3 2/09/26 (Mon): Comparative advantage and self-selection: the Roy model

4 2/11/26 (Weds): Comparative advantage and self-selection: Misallocation

5 2/17/26 (Tues): Dimensions of skill at the person level

6 2/18/26 (Weds): Skills, tasks, and technologies

7 2/23/26 (Mon): Skills, tasks, and technologies

8 2/25/26 (Weds): Assignment models: Superstars, and mediocrities

9 3/02/26 (Mon): Some economics of artificial intelligence

10 3/04/26 (Weds): Trade and labor markets

11 3/09/26 (Mon): Trade and labor markets

12 3/11/26 (Weds): Local labor markets in general equilibrium

13 3/16/26 (Weds): Buffer

14 3/18/26 (Weds): First Lagos lecture
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Course expectations: Everyone

Labor minors and majors

1 Attend every class, and prepare/expect to be called by name

2 Comment on weekly assigned paper
• You could read paper using perusall.com — would you?
• Send written 1 page comment to Nagisa by Saturday @ 6pm prior to Monday’s class
• Shared with peers (unless otherwise specified)
• Use Gradescope for p-set (and other) submissions

3 Four p-sets, due (see psetpartners.mit.edu)
• February 27
• March 20
• April 17
• May 8

4 Final exam (3 hours)

5 Do attend Applied Micro Seminar (Mon @ 4pm) and Labor Lunch (Tue @ noon) every week

Autor: 14.662 Spring 2026 Lecture 1: Canonical Model February 2, 2026 (rev 2026/02/02) 5 / 131

https://canvas.mit.edu/courses/18455/external_tools/1688?display=borderless
http://psetpartners.mit.edu


Weekly written comments: Everyone

Minors and majors: Write a 1 page comment on assigned article each week.

1 What is the research question?

2 What are the strengths and weaknesses of the approach to answering that question?

3 How does this work advance knowledge on the question, i.e, what’s the contribution?

4 What would be one or two valuable, specific, next steps to advance the question?

Please...

• Write a memo, not a question and response list to above

• Do not exceed 1 page. We will be reading a lot of comments

Autor: 14.662 Spring 2026 Lecture 1: Canonical Model February 2, 2026 (rev 2026/02/02) 6 / 131



Additional assignment: Majors

Labor majors additional assignments

• Two 5 to 7 page research proposals (not including tabs, figs, and references)

• Due: (1) March 13 (before spring break) and (2) April 24 (prior to end-of-semester crunch)

• Please don’t submit 30 page proposals. We can’t read ’em all. And there’s a discipline to writing a

short memo

• In-person meetings w/ Lorenzo, David, and Nagisa: (1) March 19 and (2) April 28

• You may partner with one other 14.662 classmate if desired
• You must either turn-in separate write-ups or one more ambitious, highly-polished write-up

• We recommend against pairing with the same partner for both proposals
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Research proposals: Majors

1 Pose research question and explain importance

2 Summarize the state of knowledge on question

3 Explain idea for advancing knowledge on question

4 Present research design with specificity and clarity
• Empirical design, experimental design, simple model, etc.

5 Discuss implementation strategy
• Data requirements, experimental setting, etc.
• Next steps and roadblocks
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Grading rubric

All elements of class count substantially

Minors Majors
In-class participation 15 10
Written comments 15 10

Four p-sets 35 30
Two research proposals . 20

Final Exam 35 30
100% 100%
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14.662 class pizza party/social

Evening of Wednesday, March 11 in E52-432

(week before week before Spring break)
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Inequality trends worldwide, 1900–2022

Beta coefficient at the 90th percentile (corresponds to the inverted Pareto-Lorenz coefficient)

World Inequality Database, 2024. https://wid.world
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Uneven wage growth in six OECD countries, 1995–2015

Schoefer 2021
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Real US hourly wages by percentile, 1973-2024

Economic Policy Institute, 2025
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Top annual earnings percentiles, 1951-2023

Economic Policy Institute, 2025
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Large % of rising US inequality is between firms — except within megafirms

Song,Price, Guvenen, Bloom, von Wachter 2019
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Reversal of US inequality trends post-pandemic since 2020

Figure 8: Real Hourly Wages by Quantile, Relative to January 2020
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Note: CPS monthly data. Adjusted to maintain demographic composition in January–March 2020 using
inverse probability weighting based on age, education, race/ethnicity, gender, country of birth, and region.
Wages are real (2023q2 USD). We construct wage quantiles by month. Wage percentiles smoothed with
lowess and 3-month moving average.

46

Autor, Dube, McGrew 2023
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Reversal of US inequality trends, starting in mid-2010s

Aeppli and Wilmers 2022
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Reversal of US inequality trends, starting in mid-2010s

Aeppli and Wilmers 2022
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Estimated percentiles of lifetime income by entry cohort, 1956-1983

Guvenan, Kaplan, Song, Wiedner 2022
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Consumption inequality versus income inequality in the US, 1980-2016

Meyer and Sullivan 2023
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Why non-wage compensation matters for interpreting skill premia

Measured wage differentials may understate or overstate welfare inequality

1 Workplace amenities (flexibility, safety, autonomy) are a larger share of total compensation for

low-wage workers

2 Employer-provided health insurance is roughly flat in dollar terms across the wage

distribution—a larger share of compensation for low earners

3 Implication: The ‘true’ skill premium in total compensation may differ substantially from

wage-based measures

4 Policy relevance: How we finance benefits (employer-provided vs. tax-financed) affects

measured wage inequality
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Value of workplace amenities as a % of earnings by wage percentile, 2019
Does not include fringe benefits (e.g., healthcare)

Maestas, Mullen, Powell, von Wachter, Wegner 2023
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Healthcare costs loom large relative to earnings

Finkelstein, McQuillan, Zidar, Zwick 2023
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The US is a healthcare and college premium outlier among rich countries

Finkelstein, McQuillan, Zidar, Zwick 2023
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Moving from employer-financing to payroll tax-financing of health premiums
would likely reduce earnings inequality

Finkelstein, McQuillan, Zidar, Zwick 2023
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Rising healthcare expenditures accrue to employer contributions

Finkelstein, McQuillan, Zidar, Zwick 2023
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Divergence of wages and average productivity growth

Schoefer 2021
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Divergence: Longer term perspective

productivity likely rose faster than depicted here and 
that real wages stagnated by less. But these caveats 
do not alter the key points made by Figures 4 and 5: 
Median earnings stagnated relative to productivity 
growth over the last four decades; earnings of women 
rose faster than earnings of men; and earnings of 
whites rose faster than those of Blacks or Hispanics. 

Could the decoupling between average productivity 
growth and median wage growth simply mean that the 
median worker is not getting much more productive 
while the productivity of high-wage, high-education 
workers is surging ahead?12 This idea is challenging to 
test since economic data measures average produc-
tivity of industries and economies, not productivity 
of individual workers. However, other countries have 

also experienced rising educational wage differentials 
and a “decoupling ” between productivity growth 
and median earnings growth. This pattern suggests 
that technological factors that countries have in 
common — as opposed to institutional factors that 
they do not — are likely part of the explanation. But 
the U.S. is an extreme case. Among 24 countries for 
which data is available, the OECD reports that the U.S. 
had the third-largest decoupling between productiv-
ity growth (1.8%) and median wage growth (0.5%) 
between 1995 and 2013, a gap of 1.3%, exceeded by only 
Poland and Korea.13 By comparison, the gap between 
productivity growth and median wage growth was 
less than half as large (0.7%) in Canada, the Nether-
lands, Australia, and Japan; and only one-sixth as large 
(0.2%) in Germany, Austria, and Norway.14

Figure 4. Productivity and Compensation Growth in the United States, 1948 !– !2016
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The Work of the Future: Building Better Jobs in an Age of Intelligent Machines15

Summers and Stansbury 2018
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Divergence between mean and median wages across OECD, 1993 – 2013

Schoefer 2021
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Great divergence: Contributions of rising inequality and falling labor share

Schoefer 2021
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Falling labor share in the United States (FRED series PRS85006173)
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Falling labor share around the world: Part 1

Karabarbounis 2024
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Falling labor share around the world: Part 2

Karabarbounis 2024
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Years of completed schooling by birth cohort and sex, 1876 - 1988
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Autor, Goldin, Katz 2020
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U.S. high school completion rates by birth cohort 1930 – 1975

Acemoglu and Autor 2012
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U.S. college completion rates by birth cohort 1930 – 1975

Acemoglu and Autor 2012

Journal of Economic Literature, Vol. L (June 2012)458

system is unlikely to be a sufficient explana-
tion for the sharp stagnation of high school 
and college completion rates commencing in 
the early 1970s.

While we do not fully agree with Goldin 
and Katz’s diagnosis of why the United 
States is losing the educational race, we 
concur that the additional human capital 
investments that they propose have some 
potential to improve matters—particularly 
by increasing the school preparedness of 
U.S. children prior to their entering K–12. 

But this brings us to a second barrier to 
reversing America’s educational slide which 
does not receive sufficient attention from 
Goldin and Katz’s analysis: politics. As it was 
politics that largely underpinned American 
schooling exceptionalism, fundamental 
reforms and significantly expanded invest-
ments in the U.S. education system would 
only be possible if the political will is found 
to support them. Research by political 
scientists and economists alike (e.g., sum-
marized in Bartels 2008) suggests that the 
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Figure 8. College Completion Rates by Birth Cohort: 1930–1975

Source: See notes to figure 7. Plotted values correspond to predicted probability of having completed college 
at age 35 by birth cohort. Predictions are obtained from an OLS regression of a college completion dummy 
on sex by birth- year dummies and a quartic in age. Individuals are coded as having completed college if they 
have reported four or more years of college (1960, 1970 and 1980 Census) or if they report a four- year college, 
masters, professional, or doctoral degree (1990 and 2000 Census).
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Tertiary education completion in OECD countries as of 2022 by age group
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College/high school labor supply (hours worked) overall and by gender,
1962-2023

Bengali, Valletta, Zhao 2025
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Changing gender ratio of college-educated workers (hours) 1962-2023

Bengali, Valletta, Zhao 2025
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Tertiary education completion in OECD countries as of 2022 by gender
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Evolution of US real hourly wages by education level, 1960 - 2022
(Weekly wages look similar)

Autor 2019, Acemoglu and Restrepo 2023
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Evolution of US real weekly wages by education level, 1962 - 2023

Bengali, Valletta, Zhao 2025
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Raw college/high school log earnings gap, 1962 - 2023

Bengali, Valletta, Zhao 2025
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Educational and occupational wage differentials in the US, 1825 to 2017
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Autor, Goldin, Katz 2020
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Earnings differentials between “college” and “high school” young adults 30 - 44
in OECD countries, 2005

OECD (2007): Education at a Glance

Country Differential
Country Differential
Denmark 22%
Sweden 22%
Spain 30%
Australia 34%
Belgium 34%
Finland 38%
Italy 43%
Netherlands 47%
Austria 48%
France 48%
Korea 48%
Germany 50%
Ireland 59%
UK 61%
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Cross-national differences in estimated wage returns to PIAAC (2012) ‘skills’

5 
 

United States has the highest level of skills inequality, both at the top and at the bottom of the skills 
distribution. The P90/P10 ratio in the United States is over 50% higher than that observed in the Slovak 
Republic, the country in the sample with the most equal skills distribution. Finally, Table 1 shows that 
high skills inequality in the United States goes paired with high wage inequality, which is second to Korea 
only. Inequality in the United States is particularly high at the top of the wage distribution (P90/P50), 
while bottom-half wage inequality is higher still in Canada, Estonia, Korea and Germany.  

The table also suggests that there may only be a weak cross-country relationship between skills and wage 
inequality. While there are countries, like the United States, where both skill and wage inequality are high 
(e.g. Canada, Germany and Italy), and others where both skill and wage inequality are low (e.g. the 
Scandinavian countries), there are also countries that combine high skill inequality with low wage 
inequality (e.g. France) and some that combine low skill inequality with high wage inequality (e.g. Japan 
and Korea). A slightly stronger (albeit still weak) negative relationship exists between the average level of 
skill and wage inequality: countries with more skilled workforces tend to have lower wage inequality.  

Finally, countries differ not only in terms of the skills of their workforce, but also in how these skills are 
rewarded in the labour market. Figure 1 shows that the return to skill is highest in the United States. In 
fact, the return to skill in the United States is nearly three times greater than in Sweden, the country with 
the lowest returns. Critically for the analysis that follows, the returns in the United States are also highly 
non-linear – i.e. rising in skill level (see Figure A.1 in the Annex). Other countries that exhibit strongly 
increasing returns to skill include Slovakia, Canada and the United Kingdom, whereas the returns to skill 
are fairly constant along the skills distribution in countries like Belgium, Sweden and Finland.       

Figure 1: Returns to skill 

 
Notes: The figure shows the coefficient on skill from a regression of log hourly wages (including bonuses) for wage and salary 
earners on standardised numeracy scores.  
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Emp/Pop-rates by education level, 1960 - 2022

Autor 2019, Acemoglu and Restrepo 2023
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Across countries, EPop uniformly high (EPOP ≈ 80%) among Top tercile
PIAAC scorers (2012 data)
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Across countries, EPop uniformly low (EPOP < 60%) among bottom tercile
PIAAC scorers (2012 data)
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Shrinking working-age populations in OECD

OECD 2020
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Rising dependency ratios worldwide

The Visual Capitalist 2020
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The rising gerontocracy in Italy (and likely other countries): age 55 v. age 35

Figures and Tables

Figure 1: Age Gap in Weekly Wages
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The rising gerontocracy in Italy (and likely other countries), continued

Figures and Tables

Figure 1: Age Gap in Weekly Wages
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Building blocks

The simplest framework for interpreting skill premia

1 Competitive supply-demand framework

2 Closed economy setting

3 Factors are paid their marginal products

4 Economy operates on the demand curve

5 Note: this is a model of labor demand not labor supply

Model is a workhorse...

• Common as livestock

• Can carry a big load

• Often a bit overburdened
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The canonical model: Setup

• Two types of workers, skilled v unskilled (or high v low education, college v non-college, etc.)
• Types are imperfect substitutes

• Suppose that there are L(t) unskilled workers and H(t) skilled workers supplying labor

inelastically at time t.

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

(CES) form:

Y (t) = [(Al(t)L(t))
ρ + (Ah(t)H(t))ρ] 1/ρ

where ρ ≤ 1 [i.e., ρ ∈ (−∞, 1)]

• Ignore capital for now and drop time subscripts

• Q: Why is imperfect substitutability crucial for interpreting wage inequality trends?
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The canonical model

• Aggregate production function:

Y = [(AlL)
ρ + (AhH)ρ] 1/ρ

where ρ ≤ 1 [i.e., ρ ∈ (−∞, 1)]

• Elasticity of substitution is given by

σ ≡ 1/(1− ρ), ρ ∈ (−∞, 1)

• Reminder: σ is %∆ in relative demand for low (high) skill workers per %∆ in relative wage of

high (low) skill workers.
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The canonical model

Aggregate production function

Y = [(AlL)
ρ + (AhH)ρ] 1/ρ

σ = 1/ (1− ρ)

Three cases

1 σ → 0 (or ρ → −∞): Skilled and unskilled workers are Leontief. Fixed proportions. ‘Perfect

complements’

2 σ → ∞ (or ρ → 1): Skilled and unskilled workers are perfect substitutes. Changes in aggregate

supplies affect overall price of skill. Relative wage of skilled vs. unskilled (wH/wL) constant.

3 σ → 1 (or ρ → 0): Production function is Cobb-Douglas, with fixed shares paid to each factor
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The canonical model

Seriously, what is σ?

• Aggregate production function is an abstraction

• Not intended to correspond to production function of any given firm

• Combines substitution in production and consumption across consumers, industries, firms, plants

within firms, etc.

• Would expect factors to be less substitutable at the firm level than at the aggregate level

Where do aggregate production functions come from?

• See Houthakker 1955 ReStud, Jones 2005 QJE

What are plausible values of σ?

• Surprising degree of consensus: σ ∈ [1, 2]
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A more general production function with skill-replacing technologies

A more general production function with skill-replacing technologies

Y (t) = Kα [(1− b) [AlL+ Bl ]
ρ + b [AhH + Bh]

ρ] (1−α)/ρ

• In prior setup, only factor augmenting technologies

• Here, Bl , Bh are directly skill-replacing technologies

• Intensive versus extensive technical changes
• Al , Ah terms are ‘intensive’ technical changes, augmenting without reallocating—Literature has

focused on these
• b′s are technologies that shift the allocation of tasks among factors – become quite important later

• K is capital: enters in Hicks-neutral form above, no bearing on skill premium

• Note that if σ → 1, the b (t) terms limit to the exponents in the Cobb-Douglas production

function
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The skill premium

Three interpretations of this aggregate model

1 Only one good, skilled and unskilled workers are imperfect substitutes in its production

2 Two-good economy:

• Consumers have utility function [Y ρ
l + Y ρ

h ]
1/ρ with elasticity of substitution σ = 1/ (1− ρ)

• Good Yh is produced with Yh = AhH

• Good Yl is produced with Yl = AlL

3 A mixture of these two where different sectors produce goods that are imperfect substitutes, and

high and low education workers are employed in all sectors
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Wage setting

Given competitive labor markets, wages are set by marginal products

wL =
∂Y

∂L
= Aρ

l [A
ρ
l + Aρ

h(H/L)ρ](1−ρ)/ρ

and

wH =
∂Y

∂H
= Aρ

h[A
ρ
h + Aρ

l (H/L)−ρ](1−ρ)/ρ

Two immediate results

1 First ∂wH/∂(H/L) < 0. Why? (Unless?)

2 Second ∂wL/∂(H/L) > 0. Why? (Unless?)
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Gross complements vs. gross substitutes

Aggregate production function

Y = [(AlL)
ρ + (AhH)ρ] 1/ρ

Key distinction

• σ < 1: Gross complements. A reduction in supply of one input reduces demand for the other

• σ > 1: Gross substitutes. A reduction in supply of one input raises demand for the other
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The skill premium

Combining the wage equations to get skill premium π

π =
wH

wL
=

(
Ah

Al

)ρ(
H

L

)−(1−ρ)

=

(
Ah

Al

)(σ−1)/σ (
H

L

)−1/σ

Taking logs

lnπ =

(
σ − 1

σ

)
ln

(
Ah

Al

)
− 1

σ
ln

(
H

L

)

Notice that
∂ lnπ

∂ ln(H/L)
= − 1

σ
< 0

• Relative demand curve for H vs. L is downward sloping (recall that σ ≥ 0)

• For given ’skill bias,’ Ah/Al , an increase in relative supplies H/L lowers relative wages with

elasticity σ (except when?)
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Technological change and the skill premium

How does the skill premium respond to factor augmenting technical change?

• ∂ lnπ/∂ ln(Ah/Al) is...?

• Differentiating

lnπ =

(
σ − 1

σ

)
ln

(
Ah

Al

)
− 1

σ
ln

(
H

L

)
yields

∂ lnπ

∂ ln(Ah/Al)
=

σ − 1

σ
,

• Q: Why would an increase in the productivity of more skilled workers, that is a rise in Ah/Al ,

cause their wages to fall (when σ < 1)?
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Summary of key relationships: Factor-biased technical change

An exogenous increase in Ah, holding Al and L/H constant

1 π = WH/WL rises if σ > 1, falls if σ < 1, and is unchanged if σ = 1

2 Wages of L workers rise if σ < ∞. Why not if σ = ∞?

3 Both WH and WL rise if 1 < σ < ∞. Why not if σ < 1?

General takeaways

• It’s hard for factor-augmenting technical change to lower wages (though of course π may rise) if

factors are gross substitutes

• But this result will change qualitatively when we focus (later) on ‘intensive’ margin technical

changes that shift the allocation of inputs across factors

• We will eventually label intensive margin technical change as task-replacing technical change
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Tinbergen: Education race

Jan Tinbergen, 1975

“The two preponderant forces at work are technological development, which made for a relative

increase in demand and hence in the income ratio... and increased access to schooling, which

made for a relative decrease.”

Translation

• Long term trend increases towards greater relative demand and greater supply of skilled workers

• Bursts of supply and/or technologically-induced demand accelerations/decelerations that cause

demand to temporarily move out more rapidly than supply or vice versa in some eras.
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Years of completed schooling by birth cohort and sex, 1876 - 1988
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The long term skill bias of technical change

Key implication: As H/L increases, the skill premium (π) falls

• In every advanced country the supply of educated workers has risen dramatically in the past
seven decades

• Yet, relative wages of better educated workers have remained consistently above those of less

educated

• U.S. college-educated share rose from 6.4 to 29.7 percent from 1940 to 2000, and to approximately

35 percent by 2017. High school dropout share fell from 68 to < 9 percent of the workforce

• The skill premium in 2000 or 2018 (measured in a variety of ways) was at or above that of in 1940

or 1915

• Note: the skill premium has been relatively stable for 20 years and may be falling

• If we take this model even a little bit seriously, it suggests that relative demand for skilled

workers must have risen practically everywhere
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Katz-Murphy ’92: Evolution of college premium

Katz and Murphy 1992
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Wages by skill group: 1963-1987 (Katz-Murphy 1992)

Katz and Murphy 1992
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Bringing the model to the data

Relative productivity of skilled workers

lnπ = lnWh/Wl =

(
σ − 1

σ

)
ln

(
Ah

Al

)
− 1

σ
ln

(
H

L

)
• The technological parameter is σ−1

σ ln (Ah/Al)

• Must have increased considerably since 1939 (i.e., first representative data on skill supplies and

wages)

How much has (σ−1)
σ ln (Ah/Al) increased?

• We can observe H/L and π = lnWh/Wl

• If we knew σ, could infer ∆ ln (Ah/Al)

• This approach pioneered by Katz and Murphy 1992
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If we wanted to estimate this model with time-series data

‘Structural’ equation

lnπ =
σ − 1

σ
ln

(
Ah

Al

)
− 1

σ
ln

(
H

L

)
• Add time subscripts to everything except for σ

lnπt = γ0 + γ1t + γ2 ln(H/L)t + et .

• We observe (H/L)t and πt

• Unknowns are σ and (Ah/AL)t
• γo is a constant, γ1 gives the time trend on (σ−1

σ ) ln(Aht/ALt), and γ̂2 is an estimate of 1/σ

• Identification assumptions: (1) ln(H/L)t is exogenous or quasi-fixed; (2) ∂ ln(Ah/AL)/∂t is

approximately linear (time trend is log-linear)
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What if H/L is endogenous?

The key identification concern

• If higher skill premia induce more skill acquisition, H/L responds positively to π

• This creates attenuation bias: OLS estimate of 1/σ is biased toward zero

• Implication: We would underestimate the true elasticity of substitution

Why might quasi-exogeneity be reasonable in the short-to-medium run?

• Education decisions made 5–10+ years before labor market entry

• Cohort sizes largely determined by past fertility, not current wages

• Year-to-year variation in H/L driven by demographic flows, not contemporaneous price responses

But over longer horizons...

• Supply clearly responds: college enrollment rose with the skill premium in 1980s–2000s

• The ‘Education Race’ interpretation imlies that both supply and demand are shifting
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Data to be explained: Katz-Murphy 1992

Katz and Murphy 1992
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Model fit: σ̂ = − (1/0.71) = 1.41 [R2 = 0.52]

Katz and Murphy 1992

CHANGES IN RELATIVE WAGES, 1963-1987 69 

We take two approaches to developing stories consistent with 
the observed time series on prices and quantities. The first is to 
estimate u by running (17) by ordinary least squares under the 
assumption that D(t) is approximated by a simple linear time 
trend. We are somewhat skeptical of estimates of u recovered from 
25 nonindependent time series observations. Our second approach 
is to use equation (18) to impute D (t) conditional on a choice for the 
value of u. For any given value of u, we can evaluate the implied 
explanation by examining whether the implied time series for D (t) 
matches well with the measures of between- and within-industry 
demand shifts developed in the previous section. 

The basic movements in our relative price and relative quan- 
tity measures over our sample period are summarized in the top 
part of Table VIII. The relative supply of college equivalents grew 
tremendously over this period, and the college wage premium 
increased substantially. A regression of the log of the ratio of the 
supply of college to high school equivalents on a linear time trend 
for the 1963-1987 period yields a coefficient of 0.045 (t = 41.5), and 
the log relative price series is almost orthogonal to trend. Hence the 
relative demand for college equivalents has grown by about 4.5 
percent per year on average over the sample period. 

The key question to be addressed is the degree to which the 
time series of the college wage premium has been driven by 
fluctuations in the growth of supply versus the extent to which it 
has been driven by fluctuations in demand-side factors. Figure IV 
graphs the detrended wage and price series (in Panels A and B). 
Since the price series has little trend, the series in Panel A is quite 
similar to the overall returns to college series. The quantity series 
plotted in Panel B and summarized in Table VIII reveals some 
important features, however: supply grew more slowly than aver- 
age from 1963-1971, faster than average from 1971 until about 
1979, and then more slowly than average again in the 1980s. It 
appears that an explanation emphasizing fluctuations in supply 
growth has the potential to explain observed fluctuations in the 
college wage premium. 

Thus, the model in equation (17) in which D(t) is proxied by a 
linear time trend may fit the data reasonably well. OLS estimation 
of this equation for the 1963-1987 period yields 

(19) log (w1/w2) = -0.709 log (x1/x2) + 0.033 time + constant, 
(0.150) (0.007) 

with an R2 of 0.52. The estimate of u in (19) implies an elasticity of 
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Implied demand series: Alternative values of σ

Katz and Murphy 1992
Note: Dt ≡ (σ − 1) ln (Aht/Alt)
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Acemoglu-Autor replication/update: Supply series

Acemoglu-Autor 2011
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Acemoglu-Autor replication/update to 2008

Acemoglu-Autor 2011
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KM model fit 1963-1987, out of sample 1987-2008

Acemoglu-Autor 2011
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Recent data: 1961–’96 in sample, 1997–’23 out of sample, quad full sample

Bengali, Valletta, Zhao 2025
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Bengali et al. 2025: KM model fit, regression version, 1961-2023

Bengali, Valletta, Zhao 2025
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The Katz-Murphy model fit to a century of data, 1914 - 2017

Note: Estimate corresponds to column (2) of previous table
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Models for the college/high school wage premium, 1914 - 2017
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An omitted variable: The minimum wage

The canonical model assumes competitive wage-setting

• Wages equal marginal products; no frictions or wage floors

• But if labor market institutions compress wages, this affects measured skill premia

The minimum wage as a potential confounder

• Real minimum wage fell sharply 1980–1990, then partially recovered

• Timing coincides with rising (then stabilizing) college premium

• If the minimum wage binds for low-skill workers, its erosion mechanically raises measured π

Implication for the KM framework

• Part of ‘demand shift’ may actually reflect institutional change

• Previews later lectures on labor market institutions and wage-setting
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The college premium and the minimum wage (Vogel 2025)

Vogel 2025

Autor: 14.662 Spring 2026 Lecture 1: Canonical Model February 2, 2026 (rev 2026/02/02) 97 / 131



The college premium and the minimum wage

Vogel 2025
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The college premium and the minimum wage: National time series estimates

Vogel 2025
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Distinguishing wages from prices: A composition issue

The KM framework treats average wages as skill prices

• But average wage of college workers ̸= price of a unit of college skill

• If the composition of workers within education groups changes, average wages move even if

prices are constant

Two distinct concepts

• Wage: Average earnings of workers with a given credential

• Price: Return to a standardized unit of skill (holding quality constant)

Why this matters

• If college graduates in 2020 are lower quality than in 1980 (on average), the stable college

premium in wages understates the rise in skill prices

• Similarly, if high school graduates are negatively selected over time, the falling HS wage

understates the true price of HS-level skill
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Alternative inequality interpretation: Quality adjustment—Wages versus prices

Bowlus, Lochner, Robinson, Soleymonoglu 2023
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Alternative inequality interpretation: Quality adjustment—Implied quality series

Bowlus, Lochner, Robinson, Soleymonoglu 2023
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Alternative inequality interpretation: Quality adjusted supply

Bowlus, Lochner, Robinson, Soleymonoglu 2023
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Agenda

1 Topics from now to Lorenzo

2 Course Expectations/Requirements

3 Context: Education and earnings inequality

Earnings inequality

Broader / different metrics of inequality

Productivity, mean and median earnings, labor share

Supply of skills

Education and inequality

Demographics and genentocracy

4 The canonical model

Building blocks

Technological change and the skill premium

Tinbergen and the education race

Education race with data: Katz-Murphy ’92

Capital-skill complementarity

5 International comparisons of wage inequality: Supply, demand and institutions
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Krusell, Ohanian, Rios-Rull, and Violante, 2000: Declining Log Relative Price
of Equipment Capital, 1963 – 1992

Krussell, Ohanian, Rios-Rull and Violante, 2000 (reprinted in Acemoglu 2002)
tenet of this approach. Finally, one
would presume that if, in fact, the de-
cline in the relative price of equipment
capital is related to the increase in the
demand for skills, then in a regression
of equation (11), it should proxy for the
demand for skills and perform better
than a linear time trend. Table 2 re-
ports a series of regressions which show
that, on the contrary, the level or the
log of the relative price of equipment
capital is not significant in such regres-
sions. Column 1 shows the equivalent of
the regression by Katz and Murphy
(1992) with only a time trend and the
relative supply of skills. Columns 2 and
3 show regressions that replace the time
trend with the level and log of the rela-
tive price of equipment capital. These
terms are significant, but the fit of the
regression is worse than the one in

column 1. The remainder of the table
shows that once these terms are entered
simultaneously with the time trend, the
time trend is significant, while there is
no evidence that the relative price of
equipment capital matters for the de-
mand for skills. While this evidence
may simply reflect the fact that the rela-
tive price of equipment is measured
with error, it casts some doubt on the
view that the relative price of equip-
ment capital is directly linked to the
demand for skills and that its faster
decline since the 1970s indicates an
acceleration in skill bias.

A final piece of evidence for accelera-
tion comes from the behavior of overall
and residual inequality over the past
several decades. The sharp rise in both
overall and residual wage inequality
since the early 1970s, documented in
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KORRV 2000: An alternative explanation, declining Log relative price of
equipment capital, 1963 – 1992

G (kst , ket , Lt ,Ht) = kα
st

[
βLδt + (1− β) (λkρ

et + (1− λ)Hρ
t )

δ/ρ
](1−α)/δ

• kst is structures capital, ket is equipment capital

• α is structure share of output (note: Cobb-Douglas)

• β is the extensive margin technological parameter

• σe = 1/ (1− ρ) is elasticity btwn H labor and equipment capital ke

• σu = 1/ (1− δ) is elasticity btwn H + Ke aggregate and L

Key condition: σu > σe

• If σ between L and (H + Ke) is greater than σ between Ke and H, then Ke is a relative

complement to H

• σu > σe implies equipment-skill complementarity
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Estimation of K-S complementarity model (KORRV 2000)

Krussell, Ohanian, Rios-Rull and Violante, 2000
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Does this chart look familiar?

Katz and Murphy 1992 Krussell, Ohanian, Rios-Rull and Violante, 
2000

The problem: Log equipment prices fell nearly linearly over this period—almost perfectly collinear

with a time trend. Hard to distinguish capital-skill complementarity from secular skill-biased technical

change.
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Equipment prices – or time trend?

section 2, weighs in favor of a marked
change in labor market prices and de-
mand for skills during recent decades.
This argument is based on the view that
changes in residual inequality reflect
changes in labor market prices, a thesis
put forth by Chinhui Juhn, Murphy,
and Brooks Pierce (1993).20 This view is
important for an interpretation for the
recent changes in wage structure for
two reasons. First, as the evidence in
section 2 indicates, much of the recent
increase in overall inequality is due to
the rise in residual inequality. If resid-
ual inequality were unrelated to the de-
mand and supply of skills, the frame-
work here could only account for a
relatively small fraction of the increase
in overall inequality. The Juhn-Murphy-

Pierce view, instead, suggests that the
increase in residual inequality and the
bulk of the rise in overall inequality
are related to changes in labor market
prices, and therefore to the supply and
demand for skills. Second, according to
this view, the rise in residual inequality
is an important piece of evidence in the
debate on acceleration: residual in-
equality, which was stable during the
1960s, began to increase rapidly during
the early 1970s (figures 2 and 3), indi-
cating a discontinuity in labor market
prices and, most likely, in the rate of
increase of the demand for skills.

A concrete example is useful for clari-
fying why residual inequality is linked
to labor market prices. Suppose that
two otherwise identical individuals dif-
fer in terms of their unobserved skills
(for example, in terms of interpersonal
skills, motivation, specific skills for their
job, or IQ).21 Denote the unobserved

TABLE 2
THE EFFECT OF THE RELATIVE PRICE OF EQUIPMENT ON SKILLED PREMIA

Dependent variable is log college premium

(1) (2) (3) (4) (5)

Relative supply –0.742
(0.053)

–0.388
(0.037)

–0.610
(0.068)

–0.691
(0.100)

–0.740
(0.054)

Time 0.026
(0.002)

0.022
(0.007)

0.024
(0.005)

Log relative price –0.323
(0.024)

–0.051
(0.084)

Relative price –0.875
(0.086)

–0.056
(0.167)

Adjusted R2 0.900 0.864 0.795 0.898 0.897

Note: This table reports the regression of the log college premium on a linear time trend,
the log relative supply of skilled workers and various measures of the relative price of
equipment capital. For comparability, all data taken from Krusell et al. (2000).

20 Of course, an alternative—and more cynical—
view would be to interpret residual inequality as
“a measure of our ignorance” (as Moses Abramo-
vitz 1957 did for TFP). When a standard wage
regression such as (1) provides a good fit, the
residuals will be less disperse. Nevertheless, given
the variety of skills that we are unable to measure
in standard data sets, much of the residual will
plausibly reflect rewards to some unobserved
skills.

21 By unobserved skills, I mean skills that are
not observed by the econometrician. These skills
could be—and are likely to be—observed by em-
ployers. These types of skills are often referred to

30 Journal of Economic Literature, Vol. XL (March 2002)

Acem
oglu 2002

Takeaway: This is an identification problem, not a refutation of capital-skill complementarity. Both

stories may be true—we simply cannot distinguish them with these time-series data. Cross-sectional

or quasi-experimental variation would help.
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Agenda

1 Topics from now to Lorenzo

2 Course Expectations/Requirements

3 Context: Education and earnings inequality

Earnings inequality

Broader / different metrics of inequality

Productivity, mean and median earnings, labor share

Supply of skills

Education and inequality

Demographics and genentocracy

4 The canonical model

Building blocks

Technological change and the skill premium

Tinbergen and the education race

Education race with data: Katz-Murphy ’92

Capital-skill complementarity

5 International comparisons of wage inequality: Supply, demand and institutions
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From time-series to cross-sectional variation

So far: U.S. time-series analysis

• Katz-Murphy use within-country, over-time variation in H/L and π

• Identification challenge: Hard to separate supply, demand, and institutions when all move

together over time

Now: Cross-national comparisons

• Same supply-demand logic, but applied across countries at a point in time

• Countries differ in skill supplies, demand structures, and labor market institutions

• Potentially more variation to exploit—but also more confounds

Key questions:

• How much of cross-country inequality differences reflect skill supply vs. demand vs. institutions?

• Does the supply-demand framework ‘work’ cross-sectionally?
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Cross-national differences in estimated wage returns to PIAAC (2012) skills

5 
 

United States has the highest level of skills inequality, both at the top and at the bottom of the skills 
distribution. The P90/P10 ratio in the United States is over 50% higher than that observed in the Slovak 
Republic, the country in the sample with the most equal skills distribution. Finally, Table 1 shows that 
high skills inequality in the United States goes paired with high wage inequality, which is second to Korea 
only. Inequality in the United States is particularly high at the top of the wage distribution (P90/P50), 
while bottom-half wage inequality is higher still in Canada, Estonia, Korea and Germany.  

The table also suggests that there may only be a weak cross-country relationship between skills and wage 
inequality. While there are countries, like the United States, where both skill and wage inequality are high 
(e.g. Canada, Germany and Italy), and others where both skill and wage inequality are low (e.g. the 
Scandinavian countries), there are also countries that combine high skill inequality with low wage 
inequality (e.g. France) and some that combine low skill inequality with high wage inequality (e.g. Japan 
and Korea). A slightly stronger (albeit still weak) negative relationship exists between the average level of 
skill and wage inequality: countries with more skilled workforces tend to have lower wage inequality.  

Finally, countries differ not only in terms of the skills of their workforce, but also in how these skills are 
rewarded in the labour market. Figure 1 shows that the return to skill is highest in the United States. In 
fact, the return to skill in the United States is nearly three times greater than in Sweden, the country with 
the lowest returns. Critically for the analysis that follows, the returns in the United States are also highly 
non-linear – i.e. rising in skill level (see Figure A.1 in the Annex). Other countries that exhibit strongly 
increasing returns to skill include Slovakia, Canada and the United Kingdom, whereas the returns to skill 
are fairly constant along the skills distribution in countries like Belgium, Sweden and Finland.       

Figure 1: Returns to skill 

 
Notes: The figure shows the coefficient on skill from a regression of log hourly wages (including bonuses) for wage and salary 
earners on standardised numeracy scores.  
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What explains vast cross-country diffs in skill differentials and wage dispersion?

1 Differences in underlying skill dispersion?

2 Differences in skill prices?

3 Differences in institutions?
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Abstract: Blau and Kahn, JPE 1996

Autor: 14.662 Spring 2026 Lecture 1: Canonical Model February 2, 2026 (rev 2026/02/02) 114 / 131



Does more school equal more skill?

Leuven, Oosterbeek and van Ophem 2004
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IALS data used by Leuven, Oosterbeek and van Ophem

‘During your lifetime, how many years of formal education have you
completed, beginning with grade one and not counting repeated years at
the same level?’

The IALS data set also includes three scales to measure individuals’ literacy
levels. These scales relate to prose, document and quantitative related skills. The
scales are described as follows in OECD and Statistics Canada (1995):

• Prose literacy – the knowledge and skills needed to understand and use
information from texts including editorials, news stories, poems and fiction,

• Document literacy – the knowledge and skills required to locate and use
information contained in various formats, including job applications, payroll
forms, transportation schedules, maps, tables and graphics; and

• Quantitative literacy or numeracy – the knowledge and skills required to apply
arithmetic operations, either alone or sequentially, to numbers embedded in
printed materials, such as balancing a checkbook, figuring out a tip, com-
pleting an order form or determining the interest on a loan from an
advertisement.

Each of these scales ranges from 0 to 500. Only very few respondents have the
maximum score of 500.4 While the three scales clearly intend to measure different
elements of a person’s cognitive skills, it turns out that the three skills are very
highly correlated. The partial correlations coefficients (calculated at the country
level) are always in the vicinity of 0.90. This makes it useless to distinguish three
separate skill measures in the analyses that follow. We therefore create an aggre-
gate IALS measure based on the average of the three underlying scales.5 This
makes it easier to compare our results to Blau and Kahn (2001) and Devroye and
Freeman (2001), who use the same procedure.

1.3. The Relation Between Skill, Education and Experience

Because of the importance of the various skill measures in the analysis this sub-
section will explore the relation between them. Figure 1 shows for each country
separately the mean value of years of schooling and the IALS skill measure being
the average of the three separate scales (SIALS).

6

It is immediately clear from the graph that the average level of schooling and
skill as measured by SIALS are positively correlated across countries. Average years
of schooling per country vary from a low 9.7 in Chile to a high 14.0 in the US.
Figure 1 also illustrates the possible source of bias that might arise from using a
skill measure based on years of schooling in direct cross-national comparisons.
When the IALS scores are used as a skill measure Sweden has the highest average
score, followed by the other Scandinavian countries and the Netherlands and

4 For an impression of how actual literacy levels translate into scores on the IALS literacy scales, we
give descriptions of the requirements of some threshold levels in the appendix.

5 The results of our analysis were virtually unchanged when the three scores were combined into one
using the regression coefficients of these scores in a pooled wage regression as weights.

6 Table A2 in the Appendix provides mean values and standard deviations of the various skill
measures.

470 [ A P R I LT H E E CONOM I C J O U RN A L

! Royal Economic Society 2004
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A cross-national supply demand analysis: Supply index

Constructing a skill supply measure: skj

• Choose a baseline country b, and group workers in all countries into three skill groups k ={low,
medium, high}

• Use as cut-points the values in country b that break the skill distribution (proxied by IALS
scores) into three even parts

• For each country j ̸= b, LOvO form a relative skill supply index of:

skj = ln (Ekj/Ekb)

where Ekj ,Ekb are the shares of total labor input supplied by skill group k in countries j and b

respectively (the latter being equal to 1
3 by construction)
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Labor force skill shares by country: PIAAC terciles 2012
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A cross-national supply demand analysis: Demand index

Demand index dkj :

• Let cok be base emp share in country b in skill group κ in ind-occ cell o

• Industries: 1) Agriculture; 2) Mining, manufacturing, and construction; 3) Transportation, communications, and

public utilities; 4) Trade; 5) Finance, insurance, real estate, and services; 6) Government

• Occupations: 1) Managers and professionals; 2) Clerical and sales workers; 3) Craft workers, operatives, laborers,

and service workers

dkj = ln

(
1 +

∑
0

cok
∆Eoj

Ekb

)

• where ∆Eoj is the country j minus country b ∆ in emp share in industry-occupation o

• Ekb is emp share of skill group k in country b (equal to 1
3 )
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Comparing skill supply & demand in US vs Netherlands

13 
 

and (ii) the “average” demand for skill group S in occupation O in the comparator country. Combining 
these two factors therefore results in a measure of the relative demand for skill group S in the United 
States. 

Figure 4 illustrates what these supply and demand indices look like when the United States is compared to 
the Netherlands. As the figure shows, the United States has a relatively high supply of low-skilled workers 
in comparison to the Netherlands, while the opposite is true for high-skilled workers. The demand index 
shows that the demand for high-skilled workers in the United States is about the same as in the 
Netherlands, while the demand for low-skilled workers is comparatively higher.  

Figure 4: The supply of and demand for skills in the United States versus the Netherlands 
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Demand and supply indices by country relative to the US, 2012 PIAAC

15 
 

Table 4: The demand for and supply of skills relative to the United States 

 
Low-level skills*  High-level skills* 

  Demand Supply  Demand Supply 
Australia 0.002 0.580  0.055 -0.386 
Austria -0.032 0.932  0.068 -0.404 
Canada 0.058 0.405  -0.034 -0.326 
Czech Republic -0.086 1.273  0.209 -0.266 
Denmark 0.023 1.040  0.016 -0.569 
England/N. Ireland (UK) -0.039 0.303  0.079 -0.194 
Estonia -0.080 1.012  0.107 -0.237 
Finland 0.012 1.247  0.031 -0.701 
Flanders (B) 0.008 0.918  0.025 -0.624 
France -0.044 0.044  0.087 0.068 
Germany -0.044 0.641  0.112 -0.426 
Ireland -0.036 0.370  0.088 0.162 
Italy -0.149 0.057  0.339 0.644 
Japan -0.003 1.680  0.090 -0.675 
Korea -0.133 0.647  0.211 0.368 
Netherlands 0.097 0.928  -0.005 -0.597 
Norway 0.058 0.860  -0.001 -0.623 
Poland -0.084 0.341  0.167 0.041 
Slovak Republic -0.085 0.845  0.074 -0.315 
Spain -0.093 -0.035  0.258 0.796 
Sweden -0.027 0.894  0.023 -0.656 
* Low (high)-level skills are defined as the bottom (top) ten skills intervals (out of a total of 25).  

In the next step, we use these indices to estimate what part of the (log) wage differential ∆𝑦̂𝑆𝑥𝑈𝑆 between 
the United States and the comparator country can be attributed to differences in the supply of and 
demand for skill:  

∆𝑦̂𝑆𝑥𝑈𝑆 = 𝛽𝑆∆𝑆𝑆𝑥𝑈𝑆 + 𝛽𝐷∆𝐷𝑆𝑥𝑈𝑆 (3) 

Where the parameters 𝛽𝑆 and 𝛽𝐷 are estimated by regressing ∆𝑦𝑆𝑥𝑈𝑆 (the log of the ratio of wages of skill 
group S in the United States over those in country x) on a constant, α, the indices of demand and supply 
for skill group S in the United States relative to those in country x, as well as country fixed effects, 𝜌𝑥: 

∆𝑦𝑆𝑥𝑈𝑆 = 𝛼 + 𝛽𝑆∆𝑆𝑆𝑥𝑈𝑆 + 𝛽𝐷∆𝐷𝑆𝑥𝑈𝑆 + 𝜌𝑥 + 𝜀𝑆𝑥𝑈𝑆 (4) 

In practice, this regression is run on 21 country x 25 skill group (i.e. 525) observations. As expected, 𝛽𝑆 is 
negative (i.e. an increase in the relative supply of skilled workers in the United States would lead to a fall 
in their wages relative to the comparator country) and 𝛽𝐷 positive (i.e. an increase in the relative demand 
for skilled workers in the United States would increase the wages of skilled workers in the United States 
relative to those in the comparator country).  

In the next and final step, the predicted wage differential (∆𝑦̂𝑆𝑥𝑈𝑆) obtained from equation (3) is subtracted 
from the original wage of each individual in skill group S in the United States, to give us the 
counterfactual wage of that individual if demand and supply conditions of the comparator country 
prevailed in the United States.   
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Estimating equation

Regressing rel. wage gap on rel. supply-demand gap:

• Define wkj as the mean relative wage of skill group k relative to a base skill group in country j

• LOvO estimate the following model for relative wages:

(wkj − wkb) = α+ β [(skj − dkj)− (skb − dkb)] + εj

In fact, they do this as a diff-in-diff

• Let ∆ equal the difference between two skill groups k (e.g., wHj − wLj or wHj − wMj

(∆wkj −∆wkb) = α+ β [(∆skj −∆dkj)− (∆skb −∆dkb)] + εj

What’s the expected sign of β?
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Leuven et al: Fit using years of schooling

Leuven, Oosterbeekand van Ophem
, 2004 
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Leuven et al: Fit using IALS scores

Leuven, Oosterbeekand van Ophem
, 2004 
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Broecke et al. update of LoVo: Cross-country regressions for 90/50 wage gaps
(relative to U.S.)

Broecke, Quintini and Vandeweyer (2016)

Preliminary – please do not quote 

13 
 

Table 4. Net supply of skills, wage inequality and labor market institutions 

 

Panel (i) Dependent variable: P90/P10 (in logs , relative to US)

(i ) (i i ) (i i i ) (iv) (v) (vi i ) (vi i )

Net supply of ski l l s  (high v. low) -0.111 -0.143* -0.104 -0.121** -0.110** -0.131* -0.138***
0.093 0.075 0.084 0.044 0.05 0.071 0.036

Statutory minimum wage (MW dummy)a -0.384** 0.003
0.146 0.149

Level  of minimum wage b x MW dummy -0.987** -0.198
0.456 0.405

Employment protection legis lation c -0.377* 0.038
0.206 0.195

Union coverage -0.306*** -0.242***
0.035 0.069

Size of publ ic sectord -0.415*** -0.209
0.074 0.128

Generos i ty of unemployment benefi ts e -0.482*** 0.041
0.135 0.114

Constant 0.284*** 0.395*** 0.026 -0.134** 0.264*** 0.097 -0.057
0.075 0.096 0.15 0.057 0.051 0.084 0.149

N 21 21 21 21 21 21 21
R² 0.053 0.427 0.133 0.712 0.571 0.289 0.818
Adjusted R² 0.003 0.325 0.037 0.68 0.523 0.209 0.721

Panel (ii) Dependent variable: P90/P50 (in logs , relative to US)

(i ) (i i ) (i i i ) (iv) (v) (vi i ) (vi i )

Net supply of ski l l s  (high v. medium) -0.270** -0.198* -0.263** -0.179*** -0.187*** -0.250** -0.163***
0.11 0.095 0.101 0.042 0.063 0.1 0.031

Statutory minimum wage (MW dummy)a -0.178* 0.039
0.088 0.075

Level  of minimum wage b x MW dummy -0.325 0.136
0.285 0.226

Employment protection legis lation c -0.237** -0.029
0.11 0.109

Union coverage -0.161*** -0.123***
0.019 0.029

Size of publ ic sectord -0.207*** -0.105** 
0.045 0.048

Generos i ty of unemployment benefi ts e -0.283*** -0.054
0.08 0.047

Constant 0.170*** 0.263*** 0.006 -0.027 0.176*** 0.073* -0.028
0.032 0.039 0.087 0.027 0.024 0.036 0.088

N 21 21 21 21 21 21 21
R² 0.288 0.507 0.385 0.812 0.657 0.539 0.889
Adjusted R² 0.25 0.42 0.317 0.792 0.619 0.488 0.829
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Broecke update of LOvO analysis for 90/10 and 90/50 gaps using PIAAC 2012

Broecke, Quintini and Vandeweyer (2015)

Preliminary – please do not quote 

12 
 

Figure 4. Net supply of skills and wage inequality 

  

5. The importance of skills: Controlling for institutions 

In the previous section, we showed that the demand and supply of skills appears to be correlated with 
wage inequality. However, one may argue that this correlation is, in fact, driven by differences in labor 
market institutions which happen to be correlated with differences in skills demand and supply. To test 
for the robustness of the findings obtained in the previous section, we therefore run a series of 
regressions identical to those reported in Figure 4, but add controls for labor market institutions, policies 
and practices as well. The results from this analysis are reported in Table 4. The first column of each 
panel simply reproduces the regressions from Figure 4, which shows that a significant portion of the 
difference in top-half wage inequality between the United States and other countries can be explained by 
differences in the net supply of high- versus medium-level skills, but that skills do not appear to explain 
the higher inequality in the United States in the bottom half of the wage distribution. 

  

                                                                                                                                                                                     
(1996) derive workers’ skill levels simply from the number of years of schooling and work experience, and LOV 
(2004) show that the Blau and Kahn (1996) results change substantially once more direct measures of skill are used.  
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Broecke et al. update of LoVo: Cross-country regressions for 50/10 wage gaps
(relative to U.S.)

Broecke, Quintini and Vandeweyer (2016)

Preliminary – please do not quote 

14 
 

 

Robust SE. * 10%, ** 5%, *** 1%.  
Notes: All variables are relative to the US (and in logs) 
a. Dummy variable indicating countries that have a minimum wage. Countries that do not have a minimum wage are: Finland, 
Sweden Norway, Denmark, Germany, Austria and Italy.  
b. Minimum wage relative to median wage of full-time workers. 
c. Strictness of employment protection legislation - individual and collective dismissal (regular contracts). 
d. Employment in general government as a percentage of the labor force.  
e. Net replacement ratio (NRR), which is defined as the average of the net unemployment benefit (including SA and cash housing 
assistance) replacement rates for two earnings levels, three family situations and 60 months of unemployment. 
Source: OECD Statistics for EPL and minimum wage (2012); ICTWSS version 4 for union coverage (latest available); PIAAC for 
share permanent and part-time (2012); OECD Government at a Glance, 2013 (2011, 2010 for Germany, Ireland, Norway, 
Sweden, and the United Kingdom); OECD Tax-Benefit Model for unemployment benefits (2012). 

In subsequent columns, we include a series of controls for labor market institutions, policies and 
practices14: the level at which statutory minimum wages are set (with a dummy to control for countries 
that do not have a statutory minimum wage); the strictness of employment protection legislation; the 
union coverage rate; the size of the public sector; and the generosity of unemployment benefits. In the 
final column, all controls are added simultaneously.  

All the aforementioned institutions could be argued to reduce wage inequality, either directly or indirectly. 
The impact of statutory minimum wages is perhaps the most obvious one, as they directly boost the 
wages of workers at the bottom of the distribution.15 Even in countries with no statutory minimum 
wages, a large part of the workforce is covered by wage floors specified in sector- and/or occupation-

                                                           
14 These institutional controls are added one at the time to avoid issues of collinearity. Indeed, institutions within a 
country do not evolve in isolation, and one would expect a high degree of interdependence between them.  Also, the 
estimation treats policies as exogenous factors affecting inequality, but there may be reason to be concerned by 
endogeneity: institutions may be introduced or adjusted in response to changes in inequality. Given that data are 
only available for one point in time we cannot include country fixed effects and country level institutions at the same 
in the regression model. The results from these regressions should therefore not be interpreted as causal links, but 
rather as interesting statistical correlations.  
15 See DiNardo, Fortin and Lemieux (1996), Lee (1999) and Autor, Manning and Smith (2014) for evidence of the 
link between minimum wages and inequality in the United States.  

Panel (iii) Dependent variable: P50/P10 (in logs , relative to US)

(i ) (i i ) (i i i ) (iv) (v) (vi i ) (vi i )

Net supply of ski l l s  (medium v. low) 0.027 -0.105 0.03 -0.053 -0.038 -0.003 -0.14
0.07 0.084 0.066 0.066 0.086 0.079 0.08

Statutory minimum wage (MW dummy)a -0.185** -0.033
0.081 0.096

Level  of minimum wage b x MW dummy -0.605** -0.337
0.227 0.213

Employment protection legis lation c -0.135 0.067
0.157 0.185

Union coverage -0.131*** -0.119*
0.029 0.062

Size of publ ic sectord -0.182*** -0.101
0.058 0.087

Generos i ty of unemployment benefi ts e -0.153 0.091
0.099 0.097

Constant 0.160*** 0.135 0.067 -0.061 0.114** 0.089 -0.038
0.048 0.079 0.097 0.057 0.05 0.061 0.12

N 21 21 21 21 21 21 21
R² 0.004 0.29 0.042 0.411 0.347 0.087 0.58
Adjusted R² -0.049 0.165 -0.065 0.346 0.274 -0.015 0.354
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Figure 4. Net supply of skills and wage inequality 

  

5. The importance of skills: Controlling for institutions 

In the previous section, we showed that the demand and supply of skills appears to be correlated with 
wage inequality. However, one may argue that this correlation is, in fact, driven by differences in labor 
market institutions which happen to be correlated with differences in skills demand and supply. To test 
for the robustness of the findings obtained in the previous section, we therefore run a series of 
regressions identical to those reported in Figure 4, but add controls for labor market institutions, policies 
and practices as well. The results from this analysis are reported in Table 4. The first column of each 
panel simply reproduces the regressions from Figure 4, which shows that a significant portion of the 
difference in top-half wage inequality between the United States and other countries can be explained by 
differences in the net supply of high- versus medium-level skills, but that skills do not appear to explain 
the higher inequality in the United States in the bottom half of the wage distribution. 

  

                                                                                                                                                                                             
(1996) derive workers’ skill levels simply from the number of years of schooling and work experience, and LOV 
(2004) show that the Blau and Kahn (1996) results change substantially once more direct measures of skill are used.  
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Figure 4. Net supply of skills and wage inequality 

  

5. The importance of skills: Controlling for institutions 

In the previous section, we showed that the demand and supply of skills appears to be correlated with 
wage inequality. However, one may argue that this correlation is, in fact, driven by differences in labor 
market institutions which happen to be correlated with differences in skills demand and supply. To test 
for the robustness of the findings obtained in the previous section, we therefore run a series of 
regressions identical to those reported in Figure 4, but add controls for labor market institutions, policies 
and practices as well. The results from this analysis are reported in Table 4. The first column of each 
panel simply reproduces the regressions from Figure 4, which shows that a significant portion of the 
difference in top-half wage inequality between the United States and other countries can be explained by 
differences in the net supply of high- versus medium-level skills, but that skills do not appear to explain 
the higher inequality in the United States in the bottom half of the wage distribution. 

  

                                                                                                                                                                                     
(1996) derive workers’ skill levels simply from the number of years of schooling and work experience, and LOV 
(2004) show that the Blau and Kahn (1996) results change substantially once more direct measures of skill are used.  
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Employment rates of top and bottom skill terciles by country: PIAAC 2012
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Table 6. Employment and unemployment rates, by skill group and country (%) 

 

Notes: PIAAC average is the unweighted average of the country employment and unemployment rates. 

An alternative way of assessing the employment effects of wage compression is to look at whether the 

skills of the unemployed differ from the skills of the employed. If wage compression were pushing the 

least skilled into unemployment, one would expect the unemployed to be significantly less skilled than the 

employed. Table 7 reports the average numeracy scores for the unemployed and employed, by country. 

While the average skill level of the unemployed is (nearly) always lower than that of the employed, the 

employed-to-unemployed average skills ratio ranges from 1 in Korea to 1.14 in England/Northern 

Ireland. In the United States, this ratio (1.10) tends to be quite high as well (i.e. the unemployed are 

relatively less skilled compared to the employed than they are in other countries). Once again this is 

inconsistent with the idea that higher wage inequality might be the price paid for higher employment rates 

among the low-skilled.  

While Table 7 looked at the average skills of the employed and unemployed in each country, Figure 5 

sheds some light on how these skills are distributed. It shows the proportion of the employed and 

unemployed who are low-, medium- and high-skilled, respectively. Compared to the PIAAC average, the 

unemployed in the United States are disproportionately low-skilled, but this will partly reflect the fact that 

skills are generally lower in the United States. More importantly, the proportion of unemployed among 

the low-skilled is 1.63 times the proportion of employed among the low-skilled, while this ratio is 1.54 

across PIAAC on average.  

  

Low-skilled Medium-skilled High-skilled Low-skilled Medium-skilled High-skilled
Australia 61.8                      76.8                      81.9                      8.0                        4.8                        5.0                        
Austria 64.0                      72.7                      81.2                      5.9                        4.8                        3.3                        
Canada 66.3                      78.4                      84.3                      8.4                        4.8                        3.5                        
Czech Republic 56.1                      65.0                      73.4                      10.8                      7.2                        3.7                        
Denmark 57.0                      73.9                      83.8                      9.7                        7.8                        3.7                        
England/N. Ireland (UK) 59.9                      74.4                      81.7                      13.6                      6.8                        3.6                        
Estonia 60.9                      71.8                      81.6                      12.4                      8.5                        3.8                        
Finland 54.1                      70.8                      78.5                      10.1                      5.9                        4.4                        
Flanders (B) 56.4                      70.0                      78.2                      4.0                        2.8                        2.4                        
France 57.0                      65.6                      73.9                      11.8                      9.2                        5.6                        
Germany 63.2                      77.6                      84.1                      9.6                        4.8                        2.6                        
Ireland 51.6                      64.5                      74.2                      17.6                      12.0                      7.9                        
Italy 48.7                      59.2                      73.6                      17.5                      12.9                      7.2                        
Japan 65.7                      70.1                      76.4                      1.9                        3.6                        2.4                        
Korea 66.7                      68.1                      67.2                      4.4                        3.7                        4.2                        
Netherlands 60.7                      75.9                      84.8                      8.7                        5.2                        3.1                        
Norway 65.0                      77.7                      88.1                      7.1                        4.3                        2.3                        
Poland 53.1                      63.3                      72.0                      13.2                      9.3                        6.8                        
Slovak Republic 42.1                      62.8                      71.6                      23.0                      9.0                        6.4                        
Spain 48.4                      64.9                      76.5                      25.7                      15.4                      10.1                      
Sweden 57.9                      73.9                      83.0                      12.4                      7.0                        3.4                        
United States 63.5                      78.4                      85.7                      14.5                      8.3                        4.0                        
PIAAC average 58.2                      70.7                      78.9                      11.4                      7.2                        4.5                        

Employment rate Unemployment rate 
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