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Immigration an Important Topic
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Immigration an Important Topic - Also in More
Respectable Newspapers
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Immigration an Important Topic - Not Only in the UK
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Immigration Is An Important Phenomenon
Fraction of Immigrants among the total Population in Selected Countries
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Lecture Content - Immigration

The migration decision:
1 Borjas (1987) Model.
2 Evidence on migrant selectivity: Chiquiar and Hanson (2005).
3 Further evidence on migrant selectivity: Fernandez-Huertas (2011).

The effect of immigrants on natives:
1 Theoretical considerations: The effect of immigrants on natives.
2 The effect of immigrants on native wages:

1 Area approach: Estimating the effect of immigration on natives using
local labour markets (Card, 1990).

2 Occupations as the relevant ‘labour market’(Friedberg, 2001).
3 Skill groups (by education and experience) as the relevant labour
market (Borjas, 2003).

3 The effect of immigrants on native innovation (Moser, Voena, and
Waldinger, 2014).
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Central Questions in Economics of Immigration Literature

A large economics literature studies immigration. Three important
questions have been asked:

1 Who decides to migrate and where do they go?
2 How do immigrants do in the labour market relative to natives?
3 What impact do immigrants have on natives?

1 On native wages.
2 On other outcomes (e.g. innovation of natives)
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Part 1: Who Migrates?

Self-selection is important for the decision to emigrate (but also for
other economic decisions, e.g. which occupation to choose).

Roy’s 1951 model analyzes occupational choice between hunting and
fishing.

Borjas (1987) formalizes the Roy idea for the context of migration.

Basic question: who migrates to the US?

We would expect people from lower wage countries to migrate to the
US.
The model will also introduce selection: people with high relative
returns in the destination will migrate, the others will stay.
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The Model

Two countries: home country (country 0), destination country
(country 1)

Log earnings in home country:

w0 = µ0 + ε0

where ε0 ∼ N(0, σ20). ε0 can be thought of the worker’s de-meaned
value of skills in the home country.

Log earnings in destination country (if everyone were to move, no GE
effects):

w1 = µ1 + ε1

where ε1 ∼ N(0, σ21).
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The Model - Migration Costs

Cost of migrating is C .

In "time-equivalent" terms migration costs are: π = C
w0

π is assumed to be the same for all individuals.

Each worker knows C , µ0, µ1, ε0, ε1.

The correlation of home and destination country earnings is: ρ = σ01
σ0σ1

where σ01 = cov(σ0, σ1)

To implement the model we need to know ρ but not the individual
ε’s; that is good as in a cross-section we can only observe ε0 or ε1
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The Migration Decision

Migrate if:

w1 − π > w0
µ1 + ε1 − π > µ0 + ε0

(ε1 − ε0) > (µ0 − µ1 + π)

Borjas defines the indicator variable I, equal to 1 if this condition is
satisfied.

Now define: ν = ε1 − ε0
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The Migration Decision

The probability that a worker chooses to migrate is:

P = Pr[ν > (µ0 − µ1 + π)]

= Pr[ ν
σν
>

(µ0−µ1+π)
σν

]

= 1−Φ( (µ0−µ1+π)
σν

)

= 1−Φ(z)
= Φ(−z) (because of the symmetry of the normal distr.)

where z = (µ0−µ1+π)
σν

and Φ is the CDF of the standard normal.

The higher z the lower is the probability of migration.

∂P
∂µ0
< 0, ∂P

∂µ1
> 0, ∂P

∂π < 0

This is the effect of mean earnings for the migration decision.
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The Migration Decision - Selection

Now, let’s focus on selection and assume that µ0 ≈ µ1.

The expectation of earnings in the home country for workers who
choose to migrate:

E (w0| Immigrate) = µ0 + E (ε0| ν
σν
> z) (see previous slide)

= µ0 + σ0E ( ε0
σ0
| ν

σν
> z) (2)

We want to know the expectation of ε0 given some value of ν.
Because of the normality of ε0 and ε1 this is equal to the regression
coeffi cient:

E (ε0|ν) = σ0ν

σ2ν
ν

Here we need E ( ε0
σo
| ν

σν
). Dividing the above by σ0 we get:

E ( ε0
σ0
| ν

σν
) = σ0ν

σ0σ2ν
ν = σ0ν

σ0σν

ν
σν
= ρ0ν

ν
σν
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The Migration Decision - Selection

Using this we can rewrite (2) as:

E (w0| Immigrate) = µ0 + σ0E ( ε0
σ0
| ν

σν
> z) (2)

= µ0 + σ0ρ0vE (
ν

σν
| ν

σν
> z)

= µ0 + σ0ρ0v (
φ(z )

1−Φ(z ) )

where φ(z )
1−Φ(z ) is the Inverse Mills Ratio (it is equal to the conditional

expectation of a standard normal variable truncated from the left at
point z).
Because of the symmetry of the normal distribution we can rewrite
this as:

= µ0 + σ0ρ0v (
φ(−z )
Φ(−z ) )

Similarly the expected wage in the destination country for people who
migrate is:

E (w1| Immigrate) = µ1 + σ1ρ1v (
φ(−z )
Φ(−z ) )
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The Migration Decision - Selection

We can rewrite E (w0| Immigrate) = µ0 + σ0ρ0v (
φ(z )

1−Φ(z ) ) as:

= µ0 +
σ0σ1

σν
(ρ− σ0

σ1
)( φ(z )
1−Φ(z ) ) (where ρ = σ01

σ0σ1
)

Is this really the same? Yes:

µ0 +
σ0σ1

σν
(ρ− σ0

σ1
)( φ(z )
1−Φ(z ) )

= µ0 +
σ0σ1

σν
( σ01

σ0σ1
− σ0

σ1
)( φ(z )
1−Φ(z ) )

= µ0 + (
σ01
σν
− σ20

σν
)( φ(z )
1−Φ(z ) )

now using the fact that cov(ν, ε0) = σ0ν = E [(ε1 − ε0)ε0 ] = σ01 − σ20

= µ0 + (
σ0ν
σν
)( φ(z )
1−Φ(z ) )

now using the fact that ρ0ν =
σ0ν

σ0σν
⇒ σ0ν = ρ0νσ0σν

= µ0 + σ0ρ0v (
φ(z )

1−Φ(z ) )
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Selection Conditions

So we have:

E (w0| Immigrate) = µ0 +
σ0σ1

σν
(ρ− σ0

σ1
)( φ(z )
1−Φ(z ) )

Similarly we have:

E (w1| Immigrate) = µ1 +
σ0σ1

σν
( σ1

σ0
− ρ)( φ(z )

1−Φ(z ) )

Remember that we assume that µ0 ≈ µ1.

Define Q0 = E (ε0|I = 1) and Q1 = E (ε1|I = 1)
There are three possible scenarios regarding selection:

1 Positive sorting of immigrants
2 Negative sorting of immigrants
3 ‘Refugee’sorting
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Positive Sorting

Immigrants are positively selected from their home country and are
also above the mean in the destination: Q0 > 0,Q1 > 0.
For this to happen we need:

σ0σ1
σν
(ρ− σ0

σ1
)( φ(z )
1−Φ(z ) ) > 0,

σ0σ1
σν
( σ1

σ0
− ρ)( φ(z )

1−Φ(z ) ) > 0

i.e. (ρ− σ0
σ1
) > 0, ( σ1

σ0
− ρ) > 0

This will occur iff:

σ1
σ0
> 1 and ρ > σ0

σ1

σ1
σ0
> 1 means destination country has higher return to skill than

home country.
ρ > σ0

σ1
the correlation between skills valued in the home and the

destination is suffi ciently high to induce the migration of high skilled.
High skilled workers want to migrate to take opportunity of the high
returns in the destination.
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Negative Sorting

Immigrants are negative selected from their home country and are
also below the mean in the destination: Q0 < 0,Q1 < 0.
For this to happen we need:

σ0σ1
σν
(ρ− σ0

σ1
)( φ(z )
1−Φ(z ) ) < 0,

σ0σ1
σν
( σ1

σ0
− ρ)( φ(z )

1−Φ(z ) ) < 0

i.e. (ρ− σ0
σ1
) < 0, ( σ1

σ0
− ρ) < 0

This will occur iff:

σ0
σ1
> 1 and ρ > σ1

σ0

σ0
σ1
> 1 means home country has higher return to skill than

destination country.
ρ > σ1

σ0
the correlation between skills valued in the home and the

destination is suffi ciently high.
Low skilled workers want to migrate to take advantage of the
‘insurance’of the compressed wage structure in the destination.
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‘Refugee’Sorting

Immigrants are selected from the lower tail in the home country but
arrive in the upper tail in the destination: Q0 < 0,Q1 > 0.
For this to happen we need:

σ0σ1
σν
(ρ− σ0

σ1
)( φ(z )
1−Φ(z ) ) < 0,

σ0σ1
σν
( σ1

σ0
− ρ)( φ(z )

1−Φ(z ) ) > 0

i.e. (ρ− σ0
σ1
) < 0, ( σ1

σ0
− ρ) > 0

This will occur iff:

σ0
σ1
> ρ and σ1

σ0
> ρ

i.e. ρ < min( σ0
σ1
, σ1

σ0
)

meaning that the correlation between earnings in the two countries is
suffi ciently low (could be negative).
This may occur if a minority group in the home country is
discriminated against but discrimination is low in destination.
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A Potential Fourth Case?

Can we have: Q0 > 0,Q1 < 0 ?

No, because this would be irrational migration (inconsistent with
income maximization), people would leave the upper tail of the wage
distribution in the home country but end up in the lower tail in the
destination.

Mathematically this would require:

ρ > max( σ0
σ1
, σ1

σ0
)

this would imply ρ > 1 which is impossible for a correlation
coeffi cient.
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Empirical Evidence - Immigration Flows to the United
States
Summary Statistics - Immigrants as percentage of home country population

Waldinger () Migration 21 / 91



Empirical Evidence - Immigration Flows to the United
States
Summary Statistics - Immigrants as percentage of home country population
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Empirical Evidence - Immigration Flows to the United
States

The model predicts that immigrants from countries with higher
income inequality should be negatively selected (i.e. they should earn
less in the US than natives)

Borjas therefore estimates the following regression:
Entry Wage Differentialc = β0 + β1Home Country Inequality c
+β2Xc + εc

Entry Wage Differential measures the wage differential of immigrants
from country c compared to native wages. If the variable is negative
immigrants from country c earn less than natives
Home Country Inequality measures income inequality in the home
country measured as household income top 10%

household income bottom 20%
Xc are control variables for other characteristics of immigrants from
country c.
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Empirical Evidence - Immigration Flows to the US
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Empirical Evidence - Immigration Flows to the US

The predictions on selection cannot be found in the data if one controls
for other factors that may affect the selectivity of migrants.
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Empirical Evidence - Immigration Flows from Mexico to
the US

Chiquiar and Hanson (2005) take the predictions from the Borjas
model and test them using data on migrants from Mexico to the
United States.

What does the Borjas model predict for migrants from Mexico to the
US?

Returns to education are higher in Mexico than in the US (they also
show equivalent results in Table 5 of their paper):

Return to education for male Mexican immigrants in the US:
0.025-0.032
Return to education in Mexico: 0.076-0.097
⇒ Migrants from Mexico to the US should be negatively selected.

Data come from different censuses:

Mexico: 1990 and 2000 Census of Population and Housing
USA: 1990 and 2000 Censuses
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Outflows from Mexico to the US Are Large
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Selection? - Summary Statistics

Men who migrated to the US are more likely to come from the middle
of the education distribution
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Selection? - Counterfactual Wage Distributions
What would be the wage distribution of US migrants if their skills were evaluated at
Mexican returns (based on education and age)?

Actual (Mexican residents) and
counterfactual (US migrants) wage
profiles

Difference between the actual and
counterfactual wage profiles
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Selection? - Undercounting of Illegal Immigrants

If illegal immigrants are not covered by the US census and have low
education and low predicted earnings they would underestimate
negative selection.

They therefore adjust their estimates to account for the undercount
of illegal immigrants in the US census.

Difference between wage profiles with adjustment for undercounting:

⇒ Undercounting does not explain their findings.

Waldinger () Migration 30 / 91



Explaining Intermediate Selection

Chiquiar and Hanson show evidence that migrants from Mexico come
from the middle of the skills distribution.

Does this mean that the Roy/Borjas model is not useful for thinking
about migration from Mexico to the US?

Not necessarily: Suppose migration costs decline for people with
higher skills. (e.g. nominal migration costs are constant so in time
equivalent terms migration costs fall for higher educated people).

Suppose migration costs are:

ln(π) = µπ − δπS

where S are years of schooling.

Waldinger () Migration 31 / 91



With Different Migration Costs One May Get Intermediate
Selection

1 Schooling < SL: stay in Mexico.
2 SL < Schooling < SU : migrate
3 Schooling > SU : stay in Mexico.
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How Would the Standard Roy/Borjas Model Look Like?

1 Schooling < S∗: migrate
2 Schooling > S∗ stay in Mexico.
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Part 2: The Effect of Immigrants on Natives

Now that we have investigated the decision to migrate we focus on
the effect of immigration on natives.

This is the focus of a very large literature in labour economics.

The effect of immigrants on native wages depends on whether
immigrants and natives are substitutes or complements.
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The Effect of Immigrants on Natives - Perfect Substitutes

If natives and immigrants are perfect substitutes an inflow of
immigrants will lower native wages and employment.
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The Effect of Immigrants on Natives - Perfect Substitutes

The more elastic labour demand:

the smaller the fall in the wage.
the smaller the fall in employment of natives.
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The Effect of Immigrants on Natives - Perfect Substitutes

The more elastic labour supply:

the smaller the fall in the wage.
the larger the fall in employment of natives.
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The Effect of Immigrants on Natives - Complements

If immigrants and natives are complements, labour demand for
natives would shift outwards with the arrival of immigrants. (Natives
would gain from immigration)
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The Effect of Immigrants on Natives

The effect of immigrants on natives therefore depends on a number of
factors:

1 Size of the immigrant influx.
2 Substitutability between natives and immigrants.
3 Relative abundance of natives in different skill, education, occupation,
and/or experience groups.

4 General equilibrium effects 1: migration of natives to other markets.
5 General equilibrium effects 2: If labour markets across countries would
be perfectly integrated the law of one price would lead to factor price
equalization across countries -> wages would be the same in all
countries.
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Two Important Problems When Investigating the Effect of
Immigration on Natives

The standard regression to estimate the impact of immigration on
employment or wages of natives is:

Native Wage i = β1 + β2Immigrant Share i + εi

What are the problems when estimating this equation?
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Two Important Problems When Investigating the Effect of
Immigration on Native Wages

The standard regression to estimate the impact of immigration on
employment or wages of natives is:

Native Wage i = β1 + β2Immigrant Share i + εi

1 Endogeneity of migration decision:
immigrants are more likely to locate in labour markets with high
labour demand (or increasing labour demand).
→ will normally lead us to underestimate negative effects on natives.

2 Outmigration of natives:
Natives may relocate to counteract the lower demand for native
labour.
→ will again lead us to underestimate the effect.
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Existing Empirical Studies

The existing empirical studies differ in what they use as the unit of
analysis (i.e. what is the ‘labour market’within which we analyze the
effect of immigration).

1 Local labour markets (‘area approach’): e.g. Card (1990).
2 Occupation groups: e.g. Friedberg (2001).
3 Groups by education and years of labor market experience: e.g. Borjas
(2003).
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Area Approach - The Mariel Boatlift

Card (1990) uses a ‘natural experiment’to estimate the effect of
immigrants on native employment. (First paper to use the so-called
‘area-approach’).
In 1980 Castro declared that Cubans who wanted to emigrate to the
US were free to leave from the port of Mariel.
Between May and September 1980 125,000 Cubans arrived in Miami
and increased the local labor force by about 7 percent.
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The Miami Labour Market (1979)
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Comparison of Mariel Cubans to Other Cubans

The Mariel Cubans are less educated, younger, and more male than
other Cubans living in the US.
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Using the Mariel Boatlift to Investigate the Impact of
Immigration on Natives

The popular press at the time highlighted the increase in the
unemployment rate and linked it to the influx of the Mariel Cubans.

Riots started in black communities in Miami which were partly caused
by the perceived increase in labour market competition due to the
arrival of Mariel Cubans.

Was the influx of the Mariel Cubans really bad for the locals living in
Miami?

Card compares labour market outcomes of Miami residents to people
living in four comparison cities (Atlanta, Houston, Los Angeles, and
Tampa-St.Petersburg).
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Earnings in Miami and the Comparison Cities

While all over the US wages fell in the early 1980s they remained
relatively stable in Miami and in the comparison cities.

The earnings of blacks go down in 1982 but recover until 1985. (Card
argues that the recession affected blacks particularly strongly).
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Earnings of Cubans in Miami and the Rest of the US

Earnings of Cubans go down in Miami after 1980 but he calculates
that all of that decline can be attributed to the increased number of
Cubans with the arrival of Mariel Cubans.

Waldinger () Migration 48 / 91



How Does Card (1990) Deal with the 2 Main Problems?

1 Selection of immigrants into particular locations:

the immigrants all went to Miami because it was the closest city (that
is good → no selection).
selection could be introduced because they may select to stay in Miami
only if the labour market there is particularly good for them.
→ This would bias any effects that could be detected with the strategy
towards 0.

2 Outflow of natives:

after the arrival of the Mariel immigrant natives may have moved to
other cities (or were less likely to move to Miami from other cities).
Comparing population growth rates in Miami and Florida:

Miami Florida
Growth rate 1970-80 2.5% 3.9%
Growth rate after April 1980 1.4% 3.4%
⇒ there appears to be some general equilibrium effects.
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Problem 2: Outmigration of Natives

Card and DiNardo (2000) test whether natives leave cities with a lot
of in-migration from foreigners (using U.S. census data).
They show that natives do not leave cities which experience a larger
influx of immigrants.

When they estimate an OLS regression of the relative growth rate of
the native population on the growth rate of immigrants in a city (by
skill group) they find a coeffi cient that is larger than 0. (if natives left
these cities one for one the coeffi cient would be -1).
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Problem 2: Outmigration of Natives

Their OLS results could be upward biased if immigrants and natives
are attracted by the same prospering cities.

They therefore show IV results where they use the fraction of
Mexicans in a county in 1970 (before a large number of Mexicans
arrived) as an instrument for immigrant inflow between 1980 to 1990.

The coeffi cient is still above 0 (actually larger than before).

Is the fraction of Mexicans in a county in 1970 a good instrument?
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Other Potential Problem of the Card (1990) Study:
Common Trends Assumption

An important assumption for Card’s strategy is that Miami and the
control cities followed the same time trends.

To highlight potential problems with this assumption Angrist and
Krueger (2000) investigate the Mariel boatlift that did not happen (as
a ‘placebo’experiment).

In 1994, another wave of Cubans boarded boats to land in the US in
a similar incident to the 1980 one.

The Clinton administration was worried about the political fallout and
diverted the immigrants to Guantanamo Bay.
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The Mariel Boatlift that Did not Happen
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The Mariel Boatlift that Did Not Happen

When estimating the DiD results for the "placebo" arrival of Cubans
in Miami in 1994 they find that Black unemployment increased by 6.3
percentage points (t=1.70) (comparing changes from 1993 to 1995)
This shows how important the common trends assumption is (here
the trends were probably not parallel).
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Approaches Using Other Definitions of the Labour Market

Some researchers do not like the area approach because of selection
and outmigration of natives.

These researchers have therefore tried to obtain evidence on the effect
of immigration by using other definitions of the ‘labour market’as
their unit of analysis.

Some of the problems of the ‘area approach’can be solved with these
different strategies.

They often reach quite different conclusions.
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The Immigration of Russians to Israel

Friedberg (2001) uses the mass emigration of Jews from the Soviet
Union to Israel after 1990 as a large natural experiment.
Between 1990 and 1994 Israel’s population increased by 12 percent
due to the inflow of immigrants.
Unlike the Mariel boatlift study, general equilibrium effects will
probably be large enough to find evidence for them.
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Did the Immigration Affect Wages and Unemployment?

Real wages fell (and unemployment rose) after 1988.

Is this due to the mass immigration?
Wages (unemployment) started falling (rising) already slightly before
the immigration.
These figures are for natives and immigrants and in the beginning
immigrants did not have language skills.
Other things change in the late 80s and early 90s (Palestinian uprising
(started 1987), Gulf War (1991), Oslo peace accords (1993)).
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Empirical Strategy

Friedberg uses occupations as her unit of analysis.

Advantages:

because movement across occupations is not as free as movement
accross locations she reduces problems with "outmigration" of natives.
she can compare inflows of immigrants across occupations and can
therefore control for time fixed effects which will address worries about
other things changing at the same time.

Disadvantages:

Are occupations really exogenous or can workers switch into different
occupations? In that case we would have the same problem as for the
‘area approach’.
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Empirical Strategy

She estimates 3 different regressions
1 wj = α+ Xj β+ γrj + εi

where j denotes an occupation
w = wage
X is a vector of occupation level characteristics (such as average
education)
rj is the share of immigrants in a certain occupation.

Problem with this model: immigrants may choose certain low (high)
paid occupations → γ would be biased.

2 ∆wj = α+ ∆Xj β+ γ∆rj + εi
If immigrants choose occupations only based on the wage level but not
based on wage growth this would address endogeneity. But immigrants
may still choose occupations because they expect that wages rise in
some of them.

3 She therefore estimates equation (2) but instruments for ∆rj with
self-reported occupation in the Soviet Union.
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Summary Statistics
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Regression Results 1: OLS

Occupation level regression (without additional controls) for Israeli
natives: wj = α− 1.54

(0.386)
rj

Natives in occupations with a higher share or Russian immigrants earn
less than natives in occupations with less Russian immigrants in 1994.
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Regression Results 2: First-Differences

Estimating the first-differences (1994-1989) relationship, reduces the
relationship between immigrant inflows and native wages:
∆wj = α− 0.62

(0.206)
rj
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Regression Results 3: Instrumenting with the Occupation
in the Soviet Union

First-stage relationship: Occupation in the Soviet Union is a good
predictor of occupation in Israel.
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Regression Results 3: Instrumenting with the Occupation
in the Soviet Union

Reduced Form: Native wage growth is not related to ratio of Russians
in the occupation in the Soviet Union: ∆wj = α− 0.072

(0.149)
pj

(pj is fraction of emigrated Russians employed in the occupation in Russia)
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How Does Friedberg (2001) Deal with the 2 Main
Problems?

1 Selection of immigrants into particular locations:

she instruments for affected occupations with the occupations that
immigrants were working in the Soviet union. That is very nice.
a small problem is that she does only observes the Soviet occupation
for migrants to Israel (and not for the total Soviet population). This
could introduce some selection. She argues that using immigrants who
arrived just after 1989 reduces the problem as they did not know the
the labour market conditions in Israel.

2 Outflow of natives:

at first glance this seems to be less problematic than in the area
approach.
using occupations could still be problematic if workers change
occupations.
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Further Potential Problem - Common Trends Assumption

Common trend assumption: Other factors may have changed at the
same time: she states in the paper that dropping technical sectors
from her analysis does not alter her results. What we lack is an
analysis of pre-trends as this is essentially a differences-in-differences
strategy with different treatment intensities across occupations.
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Using Education and Potential Experience Groups as the
Unit of Analysis

Because of these problems other researchers have used education and
potential experience as markers that cannot be changed by workers
and that could be differentially affected by immigration.

Borjas (2003) conducts an analysis of the impact of immigration on
native earnings in cells defined by:

decade (1960-2000 ⇒ 4 groups).
education (4 groups).
5-year potential experience groups (8 groups).

These 160 groups are affected very differently by immigration (see
next slide).
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Immigration in the Different Skill Groups
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Skill Groups with a Higher Immigrant Inflow Experience
Smaller Wage Growth
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Estimation Strategy

Borjas estimates the following model:
wijt = θpijt+ βiEduFE + βjExpFE + βtTimeFE + βijEdu*ExpFE +
βitEdu*TimeFE + βjtExp*TimeFE + εijt

wijt = wage of education group i, experience group j, and decade t.
pijt = share of immigrants in a particular skill group.

An important assumption for this strategy to work is that similarly
educated workers who have different levels of experience are not
perfect substitutes.
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Regression Results

In most specifications the wages of natives are negatively related to
the share of immigrants.
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Regression Results - Sensitivity

The results are roughly similar if estimated for each pair of decades
(1970-1980 to 1990-2000) (see footnote 9).

Labour force participation of immigrants could be endogenous (this
would bias his results). He therefore instruments for the share of
immigrants in the labour force with the share of immigrants in the
population in each cell. The results are roughly similar (see footnote
8).

The results are roughly similar if estimated for each education group.
Only for college graduates the share of immigrants has a positive
impact on wages (wages of college graduates, however, may have
increased because of many different reasons).
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Link to Area Studies

A nice section of the paper tries to link the paper to the differing
findings of the ‘area studies’approach. To do that he carries out the
same analysis as above but defines these skill groups for each state.

Therefore, their are 160*50 ‘labour markets’.

The results are much smaller (about 1/3 of the size as before). This
would suggest that area studies are biased because there is substantial
arbitrage across states equalizing wages.

Problem: measurement error gets more severe in this context so part
of this decline could be due to attenuation bias. (It would be nice to
see IV results where he instruments with population immigrant
shares).
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How Does Borjas (2003) Deal with the 2 Main Problems?

1 Selection of immigrants into particular locations:

as he does not instrument for the share of immigrants into a particular
skill group the number of immigrants in a group may still be
endogenous.
this would bias his results towards 0 so it is not very problematic.

2 Outflow of natives:

not so important in this context because few people get more
education after a certain age.
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Remaining Problems of the ‘Skill-Group Approach’

Are workers with 5 or 6 years of experience really more different from
workers with 3 or 4 years of experience?

One would want to see how different definitions of the skill groups
affect the findings.
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The Effect of Immigrants on Native Innovation
Moser, Voena, and Waldinger (2014)

The migration literature has mostly focused on the effect of
immigrants on native wages.

Immigrants, and in particular high-skilled immigrants, may also have
important effects on other aspects of the economy.

A number of recent papers have started to investigate how
high-skilled immigrants affect receiving countries.

Borjas and Doran (2012) for example show that the inflow of Soviet
mathematicians into the United States reduced publishing of natives.

We investigate the effect of immigrants on native innovation
measured by patenting.
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The Effect of Immigrants on Native Innovation
Moser, Voena, and Waldinger (2014)

Problem: Innovative cities attract more innovative people.

We address this by investigating research fields defined by United
States Patent Offi ce (USPTO) technology classes.

Remaining selection problem:
1 People working in particularly attractive research fields are more likely
to migrate to the US.

2 Once they have arrived in the US migrants may select into particularly
attractive fields.

⇒ We therefore use the dismissal of scientists from Nazi Germany as
exogenous variation in innovation in some research fields.
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Dismissal of Chemists in Nazi Germany and Migration to
the US

Only 67 days after the Nazi government seized power in 1933
scientists of Jewish origin and ‘politically unreliable’persons were
dismissed from the German universities.

This resulted in a wave of dismissals: between 1933 and 1941 about
17.4 percent of chemists were dismissed from German and Austrian
universities.

Overall we count 93 dismissed chemists. Of those 26 migrated to the
United States.
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Identifying Research Fields of Émigrés

We use USPTO technology classes to identify research fields of
émigré chemists, dismissed chemists, and other German chemists.

Example of a technology class:

CLASS 205: Electrolysis: Processes, Compositions Used Therein,
and Methods of Preparing the Compositions

We then use a differences-in-differences analysis using data on
patenting by US inventors between 1920 and 1970: we compare
changes in patenting by US inventors in classes with patents by US
émigrés with changes in patenting by US inventors in classes with
patents by other German chemists:

Patenting by US inventorsct = β0 + β1Émigré Class*Post 1933 ct
+ β2Year FE t + β3Class FE c + β4X ct + εct
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Summary Statistics
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Patenting by US Inventors in Émigré vs. Other German
Chemists Subclasses
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Basic Diff-in-Diff Results
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Potential Problem With Basic Diff-in-Diff Results

As outlined above there are two problems with the basic
differences-in-differences results:

1 The US may have attracted scientists who worked in particularly
promising fields.

2 After the émigrés arrived in the US they may have chosen to work in
particularly (un-)attractive fields.

We address this concern by using the dismissal as an IV:

Instrument for classes with 1920-1970 patents by émigrés with classes
including 1920-1933 patents by dismissed chemists.

First State Regression:

Émigré Class*Post33 ct = γ0 + γ1Pre-1933 Dismissed Class*Post33 ct
+ γ2Year FE t + γ3Class FE c + γ4X ct + εct
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First Stage Results
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IV Results
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Interpretion of IV Results

IV results are larger than OLS.

Two possible explanations:
1 Negative selection: anectdotal evidence suggest that the UK attracted
the most productive scientists among the dimissed and the US hired
people in fields were US invention was weak.

2 Measurement error.
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Mechanism

We find a large increase in patenting. Where does it come from?
1 Incumbent patentees could become more productive.
2 New patentees enter the fields of émigrés.
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Patenting of Incumbent Inventors
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Entrants - OLS
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Entrants - IV
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Summary

Overall a large increase in patenting by U.S. natives.

Mechanism:

Incumbent patentees do not become more productive (no direct
spill-overs).
Results are driven by new patentees who start entering the fields of
émigrés.
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