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Immigration an Important Topic
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Immigration an Important Topic - Also in More
Respectable Newspapers

guardian.co.uk

News | Sport | Comment | Culture | Business | Money | Life & style | Travel | Environment
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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

Waldinger ()

1995 2000 2005
Australia 23.0 23,0 243
Austria " 10,5 13:8.
Belgium 97 103 12,1
Canada 173 181 19,5
Finland 2,0 2,6 34
France . 7,4 8.2
Germany 115 125 -
Ireland ” 87 126
Luxembourg 309 332 35:5
Mexico 0.4 0,5 0.4
Netherlands Gl 10,1 10,6
Norway 55 6.8 82
Portugal 5.4 57 6.3
Spain 49 11.1
Sweden 10,5 11,3 12,4
Switzerland 21,4 21,9 23.8
United Kingdom 6.9 7.9 9,2
United States 93 11.0 12,9
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Lecture Content - Immigration

o The migration decision:

@ Borjas (1987) Model.
@ Evidence on migrant selectivity: Chiquiar and Hanson (2005).
@ Further evidence on migrant selectivity: Fernandez-Huertas (2011).

o The effect of immigrants on natives:

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

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

@ Occupations as the relevant ‘labour market’ (Friedberg, 2001).

@ Skill groups (by education and experience) as the relevant labour
market (Borjas, 2003).

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

o A large economics literature studies immigration. Three important
questions have been asked:
@ Who decides to migrate and where do they go?

@ How do immigrants do in the labour market relative to natives?
@ What impact do immigrants have on natives?

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

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

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

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

o Basic question: who migrates to the US?

o We would expect people from lower wage countries to migrate to the
Us.

o 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

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

o Log earnings in home country:
Wy = My + €0

where gy ~ N(0,02). & can be thought of the worker's de-meaned
value of skills in the home country.

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

wr = p; +é€

where €1 ~ N(0,03).
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The Model - Migration Costs

o Cost of migrating is C.

o In "time-equivalent" terms migration costs are: 7T = W%

o 7T is assumed to be the same for all individuals.

o Each worker knows C, p, 141, €0, €1.

o The correlation of home and destination country earnings is: p = %
where 01 = cov(0g,01)

o To implement the model we need to know p but not the individual

€'s; that is good as in a cross-section we can only observe g or &;
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The Migration Decision

o Migrate if:

w1 — 7T > W
V1+€1_7T>]/lo+£0
(&1 —e0) > (po — py +71)

o Borjas defines the indicator variable /, equal to 1 if this condition is

satisfied.

o Now define: v = g1 — g
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The Migration Decision

o The probability that a worker chooses to migrate is:

P =Prlv> (g — py + 7)]

— PI’[UL > (1o V1+”)]
-1 q)((#o P‘1+7T )
=1-9(2)
q)( Z) (because of the symmetry of the normal distr.)

o where z = (ﬂo%‘uﬁﬂ) and ® is the CDF of the standard normal.

o The higher z the lower is the probability of migration.

<0,2 0,2 <0

ay ! ay

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

o Now, let's focus on selection and assume that i, = ;.

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

E(WO‘ Immlgrate) - ]/lo —+ E(€O|0_LV > Z) (see previous slide)
o+ (2| >2)  (2)

o We want to know the expectation of gy given some value of v.
Because of the normality of &9 and ¢; this is equal to the regression
coefficient:

E(eolv) = %v

o Here we need E(;—‘;|%). Dividing the above by oy we get:

(B]L) = oy = T v — 5 L
oo loy 0002 ooy Oy Pov,
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The Migration Decision - Selection

o Using this we can rewrite (2) as:

E(wo| Immigrate) = o+ 0oE(2 |5 > 2) (2)

0o

= po + 000y, E(F:| 7. > 2)
= Ho + UOPOV(%)

o where % is the Inverse Mills Ratio (it is equal to the conditional
expectation of a standard normal variable truncated from the left at
point z).

o Because of the symmetry of the normal distribution we can rewrite
this as:

= Ho ""TOPOV(%)

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

E(wi| Immigrate) = p, + Ulplv(i((i?))
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The Migration Decision - Selection

o We can rewrite E(wg| Immigrate) = i, + UOPOV(%) as:

(7001

¢(z)
= Mo T 4, (p— %)(m) (where 0 = gi,(irll
o Is this really the same? Yes:

0p01

o+ %2 (0 — 2) (e
= o + % (e — ) (Eetsy)
[72 z
= o + (% = ) ()
o now using the fact that COV(V, 80) =0qy = E[(El — 80)80] =001 — 0'%

= 1o+ () (:25%5)

o now using the fact that py, =

Jov
ago0y

= UOV - pOVO'()O'U

=Ho Tt UOPOV(%)

Waldinger () Migration 15 /91



Selection Conditions

©

©

(]

©

So we have:

E(wo| Immigrate) = p, +

Similarly we have:

E(w1| Immigrate) = p, +

1 z)
B0 (0~ 3 (o)

G ) (Eely)

Remember that we assume that 1, ~ u;.
Define QO = E(€o|l = 1) and Ql = E(81|I = 1)

There are three possible scenarios regarding selection:

@ Positive sorting of immigrants
@ Negative sorting of immigrants
@ 'Refugee’ sorting

Waldinger ()
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Positive Sorting

o Immigrants are positively selected from their home country and are
also above the mean in the destination: Qg > 0, @; > 0.
o For this to happen we need:
o= @) (L) > 0. (G - o) (ital) > 0
e (p— @) >0, (ﬁ—p) >0

o] Jo

o This will occur iff:
Gb>1landp>2

o g—é > 1 means destination country has higher return to skill than
home country.

°o 0> % the correlation between skills valued in the home and the
destination is sufficiently high to induce the migration of high skilled.

o High skilled workers want to migrate to take opportunity of the high
returns in the destination.
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Negative Sorting

o Immigrants are negative selected from their home country and are
also below the mean in the destination: @y < 0, @1 < 0.
o For this to happen we need:

Jo01

w1 (p— @) (;2E5) <0, 22 (2 - p)(;2E) <0
e (p—2)<0,(2-p)<0

o This will occur iff:
g—f >1landp > g—;

o g—? > 1 means home country has higher return to skill than
destination country.

°o 0> % the correlation between skills valued in the home and the
destination is sufficiently high.

o 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

o Immigrants are selected from the lower tail in the home country but
arrive in the upper tail in the destination: Qy < 0, @; > 0.

o For this to happen we need:

(o - 2) (el < 0. (G - o) (le) > 0

ie. (p—3) <0, (FF—p)>0

4]

o This will occur iff;

Z>pand It >p
91
ie. p<m|n( 2, )
o meaning that the correlation between earnings in the two countries is
sufficiently low (could be negative).
o 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?

o Can we have: @y >0,Q; <07

o 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.

o Mathematically this would require:

p > max(®, %)

71’ (o)

o this would imply p > 1 which is impossible for a correlation
coefficient.
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Empirical Evidence - Immigration Flows to the United

States

Summary Statistics - Immigrants as percentage of home country population

Waldinger ()

1951-80 Immigration

Total Number As Percent of
Country of Birth (in 1000s) 1980 Population®
Europe:
Austria 48.1 6
Czechoslovakia 60.4 4
Denmark 30.0 6
France 90.1 2
Germany 611.5 1.0
Greece 2323 24
Hungary 93.4 9
Ireland 120.9 3.5
Italy 524.8 9
Netherlands 85.7 6
Norway 45.1 11
Poland 2449 7
Portugal 2042 21
Romania 49.8 2
Spain 1.2 2
Sweden 41.9 5
Switzerland 40.1 6
United Kingdom 562.9 1.0
USSR 1054 04
Yugoslavia 147.0 7

Migration
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Empirical Evidence - Immigration Flows to the United

States

Summary Statistics - Immigrants as percentage of home country population

Waldinger ()

1951-80 Immigration

Total Number As Percent of
Country of Birth (in 1000s) 1980 Population®
Asia and Africa:
China (Taiwan) 3319 1.9
Egypt 46.4 1
India 2111 .03
Iran 59.1 2
Israel 48.1 13
Japan 1311 1
Korea 314.8 8
Philippines 4789 9
Americas:
Argentina 8L.5 3
Brazil 431 .04
Canada 676.4 2.8
Colombia 165.5 6
Cuba 611.9 6.3
Dominican Republic 251.9 43
Ecuador 96.7 1.2
Guatemala 45.1 N
Haiti 100.2 1.8
Jamaica 2217 10.3
Mexico 1399.8 2.0
Panama 50.8 2.6
Trinidad & Tobago 88.0 8.0

Migration
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Empirical Evidence - Immigration Flows to the United
States

o 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)

o Borjas therefore estimates the following regression:
Entry Wage Differential. = B, + p; Home Country Inequality .
TPy Xe + &c

o Entry Wage Differential measures the wage differential of immigrants
from country ¢ compared to native wages. If the variable is negative
immigrants from country c earn less than natives

o Home Country Inequality measures income inequality in the home
household income top 10%
country measured .as household income bottom 20% .
o X. are control variables for other characteristics of immigrants from

country c.
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Empirical Evidence - Immigration Flows to the US

Characteristics 1 2 3 4
Intercept -.2214 1838 —-.9934 —.9469
(-3.88) (1.06) (=341 (—3.30)
Politically Competitive System 2743 1306 1101 1264
(4.49) (2.01) 2.16) (2.39)
Recent Loss of Freedom -.0010 —.0511 - 0062 0136
(=01 (—.75) (-.12) (.25)
Number of Assassinations —-.0072 — 0028 0021 .0044
(=1.20) (=.54) (.51 (.92)
Income Inequality —.0084 —.0038 0039 K
(—=1.78) (—.89) (1.02) (1.13)
Distance from U.S. - —.0114 -.0031 0018
(—.89) (=31 (.09)
English Proficiency - .259 1980 .2030
(2.20) (2.12) 2.21)
Mean Age at Migration - -.0217 -.0149 —-.0119
(—3.55) (=299 (2.28)
In (per capita GNP) - - 1164 1015
4.57) (3.77)
Country in Asia or Africa - -~ ~ —.1145
(-1.58)
Country in North or
South America - - - ~.0640
(-73)
R? .504 681 .808 826

2The ¢-ratios are presented in parentheses.
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Empirical Evidence - Immigration Flows to the US

Characteristics 1 2 3 4
Intercept —-.2214 1838 —.9934 —.9469
(—3.88) (1.06) (—341) (—3.30)
Politically Competitive System 2743 1306 1101 1264
(4.49) (2.01) (2.16) (239
Recent Loss of Freedom -.0010 —.0511 —.0062 036
(-.01 (=.15) (-.12) (.25)
Number of Assassinations - .0072 - 0028 0021 0044
(—=1.20) (—.54) (.51) (.92)
Income Inequality — —.0038 0039 0046
(=1.78) (—.89) (1.02) (1.13)
Distance from U.S. - -.0114 -.0031 0018
(=89 (=31 (09
English Proficiency = .259 1980 .2030
(2.20) (212 .21)
Mean Age at Migration - -.0217 —.0149 —-.0119
(—3.55) (-299 (2.28)
In (per capita GNP) - - 1164 .1015
(4.57) 3.7
Country in Asia or Africa - - - —.1145
(- 1.58)
Country in North or
South America - - —.0640
(-.73)
R? .504 681 808 826

*The t-ratios are presented in parentheses.

The predictions on selection cannot be found in the data if one controls

for other factors that may affect the selectivity of migrants.

Waldinger ()
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Empirical Evidence - Immigration Flows from Mexico to
the US

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

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

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

o Return to education for male Mexican immigrants in the US:
0.025-0.032

o Return to education in Mexico: 0.076-0.097
= Migrants from Mexico to the US should be negatively selected.

o Data come from different censuses:

o Mexico: 1990 and 2000 Census of Population and Housing
o USA: 1990 and 2000 Censuses
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Outflows from Mexico to the US Are Large

MEN WoMEN

% Residing in % Residing in

United States United States
AGE IN AGE IN
1990 2000 1990 2000 Change 1990 2000 Change

. 16-25 11.99 7.68

16-25 26-35 7.57 17.53 9.96 4.89 12.62 7.73
26-35 36-45 10.87 15.49 4.62 7.69 11.90 4.21
36-45 46-55 9.18 12.21 3.03 7.47 10.44 2.97
46-55 56-65 7.00 8.64 1.64 6.44 8.36 1.92
56-65 5.70 5.84

Note.—For 1990 and 2000, this table shows Mexican immigrants in the United States as a percentage of the population
of individuals born in Mexico (equal to the sum of the Mexican-born residing in Mexico and the Mexican-born residing
in the United States) by age and sex categories.

Waldinger () Migration
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Selection? - Summary Statistics

US. R

Mexican
Immigrants

MEXICAN
VARIABLE RESIDENTS Recent All
A. Men, 199C
Age 36.8 33.2 39.1

Highest grade of school-
ing completed (%):

133

1-4 125

5-8 .289

9 .081

0-9 .628

10-11 .059

12 178

13-15 087

10-15 324

16+ .048

Wage earners (%) .832
Hourly wage .86 7.17

Observations 163,798 22,207

o 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 Difference between the actual and
counterfactual (US migrants) wage  counterfactual wage profiles

rofiles
P b

' | | 1 | 1

Atz 1950 darsity. Mex Resids ——e—— Coumorlackal M mm i IS a5 4
h . . H

w
L
T

s
h
T

Countertastus| - actual density

7o
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Selection? - Undercounting of lllegal Immigrants

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

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

o Difference between wage profiles with adjustment for undercounting:

o =
h L 1 :

—

H

] 5 13
™

= Undercounting does not explain their findings.
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Explaining Intermediate Selection

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

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

o 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).

o Suppose migration costs are:

/n(?‘[) - VT[ - 57-[5

o where S are years of schooling.
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With Different Migration Costs One May Get Intermediate
Selection

Inw Wg + s

Wy 485 —eHn 0

Ho

1y —eln

SL Su 8

@ Schooling < S;: stay in Mexico.
@ S, < Schooling < Sy: migrate
@ Schooling > Sy stay in Mexico.
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How Would the Standard Roy/Borjas Model Look Like?

o + 308

Wy + 85 —ehn

py —eh 7

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

o Now that we have investigated the decision to migrate we focus on
the effect of immigration on natives.
o This is the focus of a very large literature in labour economics.

o 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

o If natives and immigrants are perfect substitutes an inflow of
immigrants will lower native wages and employment.

w

Natives
LS

LSNawes + Immigrants

LY LN
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The Effect of Immigrants on Natives - Perfect Substitutes

o The more elastic labour demand:

o the smaller the fall in the wage.
o the smaller the fall in employment of natives.

w
LSNaUves
LSNatwes +Immigrants
[ —
wE;
wh
L, (Elastic)
/ 2
L
I N N
Ll |‘O

EN
LL

Waldinger () Migration 36 /91



The Effect of Immigrants on Natives - Perfect Substitutes

o The more elastic labour supply:

o the smaller the fall in the wage.
o the larger the fall in employment of natives.

w

Natives
|‘S

L Natives + Immigrants
-]

L2 o | elast
LSN‘W— elastic

LE L' LN
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The Effect of Immigrants on Natives - Complements

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

w

Natives
LS

Lp (with immigrants)

LN LM
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The Effect of Immigrants on Natives

o The effect of immigrants on natives therefore depends on a number of

factors:
@ Size of the immigrant influx.
@ Substitutability between natives and immigrants.
@ Relative abundance of natives in different skill, education, occupation,
and/or experience groups.
@ General equilibrium effects 1: migration of natives to other markets.
® 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

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

Native Wage; = B, + B,Immigrant Share; + ¢;

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

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

Native Wage; = B, + B,Immigrant Share; + ¢;

@ 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.

@ 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

o 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).

@ Local labour markets (‘area approach'): e.g. Card (1990).
@ Occupation groups: e.g. Friedberg (2001).

@ Groups by education and years of labor market experience: e.g. Borjas
(2003).
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Area Approach - The Mariel Boatlift

o Card (1990) uses a ‘natural experiment’ to estimate the effect of
immigrants on native employment. (First paper to use the so-called
‘area-approach’).

o In 1980 Castro declared that Cubans who wanted to emigrate to the
US were free to leave from the port of Mariel.

o Between May and September 1980 125,000 Cubans arrived in Miami
and increased the local labor force by about 7 percent.

/ -("\ i
AN R
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The Miami Labour Market (1979)

Table 1. Characteristics of 16-61-Year-Olds in Miami, 1979.

Characteristic Whites Blacks Cubans Hispanies All
Characteristics of Population Age 16-61

1. Estimated Number (1000') 319.3 2441 252.4 102.9 928.4

2. Mean Education 12.8 11.4 11.0 11.6 11.8

3. Percent in Labor Force 75.6 68.3 77.2 68.8 73.1
Characteristics of Those in Labor Force

4, Estimated Number (1000's) 241.3 166.6 194.7 70.8 678.2

5. Mean Education 13.1 11.8 11.3 11.9 12.1
6. Percent Age 16-24 21.1 24.1 22.0 26.0 22.8
Oceupation Distribution (Percent of Employed)

7. Professional and Technical 19.1 10.9 9.5 10.1 13.2

8. Managers 15.7 2.8 8.6 8.1 9.4

9. Sales 6.2 4.4 7.8 7.6 6.5
10. Clerical 21.9 21.0 19.1 20.9 20.9
11. Craftsmen 13.3 9.4 15.1 12.7 12.8
12. Operatives 4.4 8.4 19.4 16.7 11.1
13. Transportation Operatives 2.6 8.1 5.4 5.9 5.2
14. Laborers 5.1 10.5 4.7 4.0 6.3
15, Farm Workers 1.1 0.1 0.4 0.8 0.6
16. Less-Skilled Service Workers 5.0 13.3 6.1 10.2 8.0
17. More-Skilled Service Workers 5.7 10.9 4.0 3.0 6.2
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Comparison of Mariel Cubans to Other Cubans

Mariel  All other
Characteristic Immigrants Cubans
Educational Attainment
(Percent of Population in Each
Category):
No High School 56.5 25.4
Some High School 9.1 13.3
Completed High School 9.5 33.4
Some College 6.8 12.0
Completed College 18.1 15.8
Percent Male 55.6 50.7
Percent Under 30 in 1980 38.7 29.6
Mean Age in 1980 (Years) 34.9 38.0
Percent in Miami in 1985 53.9 524
Percent Worked in 1984 60.6 73.4
Mean Log Hourly Earnings 1.37 1.71

o The Mariel Cubans are less educated, younger, and more male than
other Cubans living in the US.

Waldinger ()
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Using the Mariel Boatlift to Investigate the Impact of
Immigration on Natives

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

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

o While all over the US wages fell in the early 1980s they remained

relatively stable in Miami and in the comparison cities.

o The earnings of blacks go down in 1982 but recover until 1985. (Card

argues that the recession affected blacks particularly strongly).

Group 1979 1980 1981 1982 1983 1984 1985
Miami:
Whites 1.85 1.83 1.85 1.82 1.82 1.82 1.82
(.03) (.03) (.08) (.08) (.03) (.03) (.05)
Blacks 1.59 1.55 1.61 1.48 1.48 1.57 1.60
(.03) (-02) (.03) (.03) (.03) (.03) (.04)
Cubans 1.58 1.54 1.51 1.49 1.49 1.53 1.49
(.02) .02) (.02) (.02) (.02) (.03) (.04)
Hispanics 1.52 1.54 1.64 1.53 1.48 1.59 1.54
(04) (.04) (.05) (.05) (.04) (.04) (.06)
Comparison Cities:
Whites 1.93 1.90 1.91 1.91 1.90 1.91 1.92
on “on 01y (o1 .01) (.01) (.01)
Blacks 1.74 1.70 1.72 1.71 1.69 1.67 1.65
(.01) (.02) (.02) (.01) .02) (.02) (.03)
Hispanics 1.65 1.63 1.61 1.61 1.58 1.60 1.58
(.01 “on (01) 01 «on (01) .02)
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Earnings of Cubans in Miami and the Rest of the US

o 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.

Mean of Log Wages
Log in Miami

Mean of Log

Wages by Quartile

Difference in
Cuban Wages,

Actual- ) . Mean Log Wage ~ Miami — Resi-of-U.S.

Pre- Pre- of Predicted Wages of Cubans —_—
Year Actual dicted  dicted Ist 2nd Ird th Outside Miami Actual Jjusted
1979 1.58 1.73 —.15 1.31 1.44 1.64 1.90 1.71 —.13 —.10
(02)  (02)  (03) (02 (.03) (.04) (.05) (.04) (.04) (.04)
1980 154 168 -—.14 1.25 1.49 1.59 1.81 1.66 —-.12 -.06
(.02)  (.02)  (03) (.02) (.05) (.04) (.05) (.03) (.04) (.03y
1981 151 1.68 —.17 1.23 1.43 1.55 1.80 1.63 -.13 -.09
(.02) (02) (03) (.03) (.03) (.04) (.05) (.03) (.04) (.03)
1982 149 1.68 -—.19 1.27 1.43 1.50 177 1.71 —-.22 -.12
(02) (02) (03) (.03) (.04) (.04) (.06) (.08) (.04) (.03)
1983 148 1.65 —.17 1.16 1.41 1.56 1.80 1.62 -.14 -.08
(03)  (02)  (03) (02  (04) (04 (06) (.03) (.04) (.03)
1984 1.53 169 —.17 1.20 1.40 1.65 1.88 1.63 -.10 -.08
(03)  (02) (03 (03) (04  (05)  (.06) (.03) (.04) (.03)
1985  1.49 1.67 -.18 1.19 1.43 1.53 1.80 1.77 —-.27 —-.19
(04) (03) (05) (06)  (06) (08  (.09) (.06) .07 (.05)
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How Does Card (1990) Deal with the 2 Main Problems?

@ Selection of immigrants into particular locations:

o the immigrants all went to Miami because it was the closest city (that
is good — no selection).

o 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.

@ Outflow of natives:

o 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).
o Comparing population growth rates in Miami and Florida:
Miami  Florida
Growth rate 1970-80 25%  3.9%
Growth rate after April 1980 1.4%  3.4%

= there appears to be some general equilibrium effects.

Waldinger () Migration 49 /91



Problem 2: Outmigration of Natives

o Card and DiNardo (2000) test whether natives leave cities with a lot
of in-migration from foreigners (using U.S. census data).

o They show that natives do not leave cities which experience a larger
influx of immigrants.

Relative Grawth of LowSkill Population

T2 I EEE.

i 4 6 8 1 n
Relative Growth of LowSkill Immigrant Population

FIGURE 1. RELATIVE GROWTH OF LOW-SKILL IMMIGRANT
PopuLATION AND THE TOTAL LOW-SKILL POPULATION

Notes: Filled symbols denote California MSA's,

o 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 coefficient that is larger than 0. (if natives left
these cities one for one the coefficient would be -1).
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Problem 2: Outmigration of Natives

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

o 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.

o The coefficient is still above 0 (actually larger than before).

o 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

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

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

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

o 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

Change in log employment from January 1970

Marial Marial Boatlift that
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The Mariel Boatlift that Did Not Happen

o 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)

o This shows how important the common trends assumption is (here

the trends were probably not parallel).

1988 1989 1990 1991 1992 1993 1994 1995 1996
Miami:
‘Whites 23 36 33 57 42 49 6.2 39 44
(0.8) (0.9) (0.9) (1.2) on .3 (1.4 (1.4) (12)
Blacks 10.0 1ns 1.9 88 10.1 101 15.1 137 n
(&)} (1.8) (1.9) (1.9) @0 @1 (2.4) (2.8) @4
Hispanics 5.5 76 72 9.1 103 8.5 9.4 84 89
(1.4) (1.5) (1.4) (1.6) (1.7) (1.6) (1.8) (1.8) (1.6)
Comparison Cities:
Whites 42 35 38 a9 5.1 54 50 4.1 4.1
(0.3) (0.2) ©02) 03) (0.3) 0.3) ©0.3) ©3) ©03)
Blacks 13 84 9.6 9.6 13.6 115 109 88 93
(0.9) 0.8y 0.3) 0.9) (1.0) (0.9) (0.9) ©8) ©3)
Hispanics 72 75 58 9.1 109 13 1.0 100 9.4
()] ©0.6) (0.4) (0.5) (0.6) (0.6) ©.6) ©7) (0.6)
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Approaches Using Other Definitions of the Labour Market

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

o 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.

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

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

o Friedberg (2001) uses the mass emigration of Jews from the Soviet
Union to Israel after 1990 as a large natural experiment.

o Between 1990 and 1994 Israel's population increased by 12 percent
due to the inflow of immigrants.

o Unlike the Mariel boatlift study, general equilibrium effects will
probably be large enough to find evidence for them.

Thousands of Immigrants Per Month
~
S
|

T T T T T T T T T T T T T T
B0 B1 82 B3 B4 B5 B6 B7 BB BY 90 91 92 93 94 95
Year

FIGURE 1
Immigration to Israel
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Did the Immigration Affect Wages and Unemployment?

o Real wages fell (and unemployment rose) after 1988.

4500 | ri2

4000

Real Wage
T
@
Unemployment Rate

Unemployment
Rate ke

3500

3000 -4
T 7 T T T 1 I T 1 T T T- T
80 81 B2 B3 B4 B5 86 87 B8 B9 90 91 82 33 94 95
Year

o Is this due to the mass immigration?
o Wages (unemployment) started falling (rising) already slightly before
the immigration.
o These figures are for natives and immigrants and in the beginning
immigrants did not have language skills.
o 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

o Friedberg uses occupations as her unit of analysis.

o Advantages:

o because movement across occupations is not as free as movement
accross locations she reduces problems with "outmigration" of natives.

o 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.

o Disadvantages:

o 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’.

Waldinger () Migration 58 / 91



Empirical Strategy

o She estimates 3 different regressions
@D Wj :DC+)<J,B+’YI’J+£,
o where j denotes an occupation
o w = wage
o X is a vector of occupation level characteristics (such as average

education)
o rj is the share of immigrants in a certain occupation.

Problem with this model: immigrants may choose certain low (high)
paid occupations — 7y would be biased.

Q ij = w—i—AXj[S—l—’yArj—l—s,-
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.

@ She therefore estimates equation (2) but instruments for Ar; with
self-reported occupation in the Soviet Union.
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Summary Statistics

Israelis Russians
Age 40.4 409
(10.1) (9.6)
Years of schooling 13.0 140
(3.7 (2.9)
More than 14 years of schooling (%) 32.2 53.2
Female (%) 44.7 45.9
Arab (%) 9.8 0.0
Asia-Africa origin (%) 43.9 0.0
Immigrant (%) 36.4 100.0
Years since migration 31.0 3.1
(12.9) (1.1)
Full-time (%) 60.5 67.1
Hourly wage (1994 NIS*) 23.21 14.53
(19.36) (11.73)
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Regression Results 1: OLS

o Occupation level regression (without additional controls) for Israeli

natives: w; = a — 1.54 r;
(0.386)
o 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

o Estimating the first-differences (1994-1989) relationship, reduces the

relationship between immigrant inflows and native wages:

Awj =ua — 0.62 r;
(0.206)
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Regression Results 3: Instrumenting with the Occupation

in the Soviet Union

o First-stage relationship: Occupation in the Soviet Union is a good

predictor of occupation in Israel.
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FIGURE III

Number of Russians in the Occupation in Israel and Abroad

Note: In(R) is the log of the number of Russians in the occupation in Israel in
1994. In(P) is the log of the number of Russians formerly in the occupation abroad.
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Regression Results 3: Instrumenting with the Occupation
in the Soviet Union

o Reduced Form: Native wage growth is not related to ratio of Russians

in the occupation in the Soviet Union: Aw; = a — (0.072)pj
0.149

(pj is fraction of emigrated Russians employed in the occupation in Russia)
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FIGURE VI

Israeli Wage Growth and the Presence of Russians in the Occupation Abroad
Note: AW is the change in the average log wage of Israelis 1989-1994. p is the

ratio of Russians formerly in the occupation abroad to Israelis in the occupation in
94,
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How Does Friedberg (2001) Deal with the 2 Main
Problems?

@ Selection of immigrants into particular locations:

o she instruments for affected occupations with the occupations that
immigrants were working in the Soviet union. That is very nice.

o 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.

@ Outflow of natives:

o at first glance this seems to be less problematic than in the area

approach.
o using occupations could still be problematic if workers change

occupations.
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Further Potential Problem - Common Trends Assumption

o 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

o 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.

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

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

o These 160 groups are affected very differently by immigration (see
next slide).
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Immigration in the Different Skill Groups

A. High School Dropouts B. High School Graduates
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The Immigrant Supply Shock, 1960 -2000
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Skill Groups with a Higher Immigrant Inflow Experience
Smaller Wage Growth

0.2

0.1

Decadai change in log weekly wage.
[}

-0.1 0.05 0 0.05 0.1 0.15 0.2

Decadal change in immigrant share
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Estimation Strategy

o Borjas estimates the following model:
wiie = Opjje+ B,EduFE + B,ExpFE + B, TimeFE + B, Edu*ExpFE +
B Edu*TimeFE + ,Bthxp*TimeFE + &t
o wjj; = wage of education group i, experience group j, and decade t.
o pjjt = share of immigrants in a particular skill group.

o 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

o In most specifications the wages of natives are negatively related to

the share of immigrants.

Dependent variable

Log annual Log weekly| Fraction of
Specification: earnings earnings time worked
1. Basic estimates —0.919 —0.572 —0.529
(0.582) (0.162) (0.132)
2. Unweighted regression —0.725 —0.546 —0.382
(0.463) (0.141) (0.103)
3. Includes women in labor force
counts -0.919 -0.637 —-0.511
(0.661) (0.159) (0.148)
4. Includes log native labor force
as regressor -1.231 —0.552 —0.567
(0.384) (0.204) (0.116)
Migration
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Regression Results - Sensitivity

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

o 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).

o 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).

Waldinger () Migration 72 /91



Link to Area Studies

o 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.

o Therefore, their are 160*50 ‘labour markets'.

o 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.

o 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 |V results where he instruments with population immigrant
shares).
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How Does Borjas (2003) Deal with the 2 Main Problems?

@ Selection of immigrants into particular locations:

o 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.

o this would bias his results towards 0 so it is not very problematic.

@ Outflow of natives:

o 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’

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

o 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)

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

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

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

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

o 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)

o Problem: Innovative cities attract more innovative people.

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

o Remaining selection problem:

@ People working in particularly attractive research fields are more likely
to migrate to the US.

@ 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

o 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.

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

o Overall we count 93 dismissed chemists. Of those 26 migrated to the
United States.
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|dentifying Research Fields of Emigrés

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

o Example of a technology class:

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

o 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 inventors.; = B, + B; Emigré Class*Post 1933
+ B,Year FE; + B;Class FE. + B, Xct + €t
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Summary Statistics

1) 2) (3)
Classes Classes
with 1920-70  without 1920-70
All patents by patents by
Classes U.S. émigrés U.S. émigrés
Patents by U.S. inventors 1920-70 21073771 771377 1,302,394
Number of classes 166 60 106
Mean class age in 1932 87.23 846 88.7
P-value of equality of means test 0.085
Mean # of foreign patents in 1932 0.93 0.92 0.93
P-value of equality of means test 0.942
Mean patents per class and year 1920-70 24495 252.08 240.92
Mean patents per class and year 1920-32 193.39 149.25 21838
Mean patents per class and year 1933-70 262.59 287.26 248.63
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Research fields of émigrés
Research fields of other German chemists




Basic Diff-in-Diff Results

(1) 2) (3) )
Emigré class * Post 105.2227%%% Q] T12%*% 84 .803%#* 75 439%**
22.203) (19.212) (18.950) (19.326)

# émigré patents * Post

# foreign patents No Yes Yes Yes
Quadratic class age No No Yes Yes
Patent pools No No No Yes
Year fixed effects Yes Yes Yes Yes
Class fixed effects Yes Yes Yes Yes
Observations 8.466 8.466 8.466 8.466
R-squared 0.783 0.845 0.849 0.851

Standard errors clustered at the class level in

% p<0.01, ** p<0.03, * p<0.1
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Potential Problem With Basic Diff-in-Diff Results

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

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

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

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

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

o First State Regression:

Emigré Class*Post33 . = 7, + 7, Pre-1933 Dismissed Class*Post33;
+ v, Year FE; + y5Class FE. + v, Xt + €ct
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First Stage Results

Waldinger ()

(D 2

Emigré class * Post

Dismissed class * Post 0.370%%* 0.339%%x*
(0.081) (0.079)
# dismissed patents * Post

# foreign patents No Yes
Quadratic class age No Yes
Patent pools No Yes
Year fixed effects Yes Yes
Class fixed effects Yes Yes
Observations 8.466 8.466
R-squared 0.801 0.809
F-statistic 20.80 18.25
Migration

84 /01



IV Results

(1) (2)
Emigré class * Post 218.7Q7%%* 170.136%**
(60.614) (57.992)

# émigré patents * Post

# foreign patents No Yes
Quadratic class age No Yes
Patent pools No Yes
Year fixed effects Yes Yes
Class fixed effects Yes Yes
Observations 8.466 8.466
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Interpretion of IV Results

o IV results are larger than OLS.
o Two possible explanations:

@ 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.

@ Measurement error.
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Mechanism

o We find a large increase in patenting. Where does it come from?

@ Incumbent patentees could become more productive.
@ New patentees enter the fields of émigrés.
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Patenting of Incumbent Inventors

(D (2) (3) 4
OLS (Linear Probability) v
Share oipatems in emigre 00025+ 0,007 0,001 00225 %%
classes * Post
(0.001) (0.002) (0.002) (0.006)

Quadratic time to first patent No Yes No Yes
Quadratic time since first No Yes No Yes
patent
Year fixed effects Yes Yes Yes Yes
Inventor fixed effects Yes Yes Yes Yes
Observations 10,730,910 10.730.910 10,730,910 10,730,910
R-squared 0.045 0.147 - -

Standard errors clustered at the level of an inventor’s main class
% p<0.01. ** p<0.05, * p<0.1

Waldinger () Migration 88 /91



Entrants - OLS

(3) “

OLS
Entrants

Entrants
into patenting

into field

FEmigré class * Post T3.799%%* 58.18]%** 534345 43,967

(15.674) (14.715) (12.522) (12.261)
# foreign patents No Yes No Yes
Quadratic class age No Yes No Yes
Patent pools No Yes No Yes
Year fixed effects Yes Yes Yes Yes
Class fixed effects Yes Yes Yes Yes
Observations 8.466 8.466 8.466 8.466
R-squared 0.781 0.835 0.763 0.805
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Entrants - IV

Emigré class * Post

(5) (6) (7) (8)
Instrumental Variables
Entrants Entrants
into field into patenting

162.287%%%  142.119%%%  116.707%%%  109.466%**

(44.195) (45.982) (34.565) (37.863)
# foreign patents No Yes No Yes
Quadratic class age No Yes No Yes
Patent pools No Yes No Yes
Year fixed effects Yes Yes Yes Yes
Class fixed effects Yes Yes Yes Yes
Qbservations 8.466 8.466 8.466 8.466
R-squared 0.767 0.824 0.750 0.792
Waldinger () Migration

90 / 91



Summary

o Overall a large increase in patenting by U.S. natives.
o Mechanism:

o Incumbent patentees do not become more productive (no direct
spill-overs).

o Results are driven by new patentees who start entering the fields of
émigrés.
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