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Outline of the course

1 The Malthusian Era
2 Fundamental causes of growth
3 Innovation and crises
4 Unleashing talent

1 Migration
2 Social mobility
3 Women
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Geographical misallocation of labor

• Hypothesis
• many people live in “wrong” locations in the sense

that their productivity would be higher elsewhere
• if they would move to high productivity locations,

income per capita could grow substantially

• This lecture
• stylized facts
• a Roy model of migration

(to illustrate empirical challenges)
• (quasi-)experimental evidence
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Fact 1: Large cross-country income differences
Clemens, Montenegro, Pritchett (2010)

  
 

42 

Figure 3: Estimated Re under different assumptions about selection 
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Countries are sorted left to right by the estimate of Ro in Table 1, column 6. Different shades show assumed expected percentile of the 
marginal migrant in the distribution of the unobservable determinants of earnings in the migrant’s home country. 

 
 
 
4 Interpreting the estimates: To what degree are wage gaps sustained by policy 

barriers? 
 

The preceding section gives several reasons to believe that the wage ratios in Table 1 are 

modest overestimates of the “place premium”ʊwage ratios for workers of equal intrinsic 

productivityʊbut that there are nevertheless enormous gains in real consumption wages 

from moving across the border. It is at least conceivable that the estimated gains in wages 

are sufficiently offset by transport costs, credit constraints, and by other psychic costs of 

movement across borders so that the wage gaps are not policy induced but reflect 

compensating differentials in equilibrium.  

 

There is, however, strong evidence that border restrictions do prevent movement. The 

Gallup organization surveyed individuals around the world and asked: “Ideally, if you 

PPP adjusted wage ratios for
foreign workers in the United
States in comparison to
observationally identical
workers in the source country
(some country of birth,
country of education, years of
education, work experience,
sex, and rural or urban
residence). The colors
correspond to different
assumption about
self-selection into migration.



Fact 2: Poor countries have large agri sectors
Employment share of agriculture and GDP per capita in 1996

Ch. 9: Accounting for Cross-Country Income Differences 719

6.2. The role of agriculture

As mentioned, existing cross-country comparisons of sectorial TFP tend to be limited
to small sets of developed countries. The goal of this section is therefore to provide a
rough, preliminary assessment of the sectorial-composition interpretation of TFP dif-
ferences that extends to developing countries as well. In particular, I will focus on an
agriculture–nonagriculture split of GDP. The main reason for looking at this particular
breakdown is easily inferred from Figure 15: in the poorest countries of the world virtu-
ally everyone works in agriculture, and in the richest virtually nobody does. It is obvious
that this is the most important source of variation in the composition of GDP around the
World. Another reason for focusing on agriculture is that I have no PPP output data for
other sectors. Finally, the agriculture-nonagriculture dualism has traditionally played a
central role in the history of thought on economic development.53
The main purpose of this section, then, is to assess the hypothesis that (i) agriculture

is an intrinsically low TFP sector, and (ii) poor countries’ low aggregate TFP is due

Figure 15. The importance of agriculture.

the source of the productivity differences boils down to the fact that each English worker was willing to tend
to a much larger number of machines. In low-productivity countries workers were idle most of the time. Why
this was so remains a bit of a mystery, and one should be cautious in assuming that this finding would still
hold up one century later. Nevertheless, Clark’s findings reinforce the case that labor practices may be an
important source of observed differences in productivity.
53 Some of the classics are Fisher (1945), Clark (1940), Rostow (1960), Nurkse (1953), Lewis (1954),
Kuznets (1966), and Jorgenson (1961).

“[...] in the poorest countries
of the world virtually everyone
works in agriculture, and in
the richest virtually nobody
does. It is obvious that this is
the most important source of
variation in the composition of
GDP around the World.”
(Caselli 2005)



Fact 2: Agriculture has low productivity
Value added per worker in non-agriculture / value added per worker in agriculture

Adjusted AGP by
GDP per capita

Raw Adj. Rich Q2 Q3 Poor
Median 3.1 1.9 1.4 2 2.1 2.3
# Countries 72 72 18 16 18 20

Gollin, Lagakos and Waugh (2014): In a typical country, value added per worker is 3.1 larger outside of agriculture than in
agriculture. After adjusting on years of education and hours of work value added in non-agriculture is still 1.9 larger than
in agriculture. The gaps are larger, the poorer the country.
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F3: ... and the gaps are larger in poor countries
Value added per worker in non-agriculture / value added per worker in agriculture

Adjusted APG by
GDP per capita
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Stylized facts: summary

• Observationally identical individuals have very different income by country of residence
• constraining international migration may create a large distortion to the global economy

(Clemens 2011, JEP)

• ... and by sector of employment within a country
• getting workers to the modern sector could increase growth
• puzzle: most countries do not restrict internal migration, so why do people stay in

agriculture?

• Next: why the stylized facts may give a misleading estimate for returns to migration
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Estimating returns to migration: the challenge
Roy (1951), Borjas (1987), Banerjee, Newman (1998), Chiqiuar, Hanson (2005)...

• Think of a world with two locations and wage equations

wji = µj + δjsi

where the (log) wage of individual i in location j is a function of location-specific base wage, µj ,
returns to skill, δj , and individual-specific skill, si .

• Individual born in 0 moves to 1 iff wj1 − Ci > wj0

• Ci is migration cost (direct costs, amenity differences, networks, risk...)
• the models differ mainly in their assumptions on what drives the migration costs

• Selection into moving is determined by individual’s skills,
moving costs and locations’ wage distributions
• simple comparison of wages across locations unlikely to measure returns to migration
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Selection to migration
Chiqiuar, Hanson (2005)

Negatively selected migration.
Location 1 has more equal
wage distribution than
location 0. As a consequence,
everyone with skill levels
below s* migrate from 0 to 1
when migration costs are eµπ

(note that wages are in logs,
so here migration costs are
assumed to be time-equivalent
across the skill distribution).
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Selection to migration
Chiqiuar, Hanson (2005)

Selection from the middle:
everyone with skill levels
between sL and sU migrate
from 0 to 1. Now
time-equivalent migration
costs are assumed to be
decreasing with skill (skilled
workers have to work fewer
hours to cover the migration
costs than non-skilled
workers). Credit constraints
would yield qualitatively
similar selection.

Matti Sarvimäki Migration Economic History 9 / 30



Returns to internal migration
Bryan, Chowdhury, Mobarak (2014)

• Context
• pre-harvest lean seasons common in Asia, Africa

• Experiment
• randomly assign an $8.50 incentive to households in rural Bangladesh to out-migrate during

the lean season

• Results
• induces 22% of households to send a seasonal migrant
• consumption at the origin increases significantly
• treated households are 8-10 percentage points more likely to remigrate 1 and 3 years after

the incentive is removed

• Interpretation
• migration is risky, mitigating risk requires individual-specific learning, and some migrants are

sufficiently close to subsistence so that failed migration is very costly
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11% of Finns displaced during WWII and
resettled to the remaining parts of the country



11% of Finns displaced during WWII and
resettled to the remaining parts of the country



(1): Evacuation area 1939–40, (2): Resettlement area 1940–, (3): Evacuation area 1944–45, (4): Resettlement area 1945–. Dots present 1949
location of people living in Vuoksenranta in 1939.
Source: Waris et al. (1952)



The resettlement policy

• Farmers: aim to reconstruct the pre-war situation
• provided land and assistance for setting up new farms

I location determined by source area
I soil and weather conditions similar to source areas
I fields exproriated from local landowners, cleared from forest

• villages resettled together to preserve social connections
• farmers free to sell their land and to migrate afterwards

• Others: compensated with government bonds
• Resettlement funded through massive and highly progressive

capital taxation (up to 20% of the level of wealth)
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This paper
Sarvimäki, Uusitalo, Jäntti (2020)

• Data: 10% sample of the 1950 Census linked to the 1970 Census and 1971 tax records
• focus on cohorts born between 1907–1924 (N=85,836)

• Research design: everyone living in the ceded area left
• displaced and non-displaced persons similar in pre-war observables

• Main results: displacement increased farmers’ income
• decreased income of urban population
• driven by increased transitions to non-agriculture

• Broader take-away: attachment to a place stops many from
leaving farming despite large monetary returns
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1971 taxable real income and 1939 location
Thousands of markka (inc. zeros), deflated by municipality level cost of living index

Area remaining part of Finland Ceded area12

14

16

18

20

-450 -400 -350 -300 -250 -200 -150 -100 -50 0 50 100
Distance to post-war border in 1939

Data: 13,987 men born between 1907 and 1925, who worked in agriculture in 1939. The lines represent local linear estimates using the edge kernel
and the optimal bandwidth of Imbens and Kalyanaraman (2012). The dots correspond to the sample means by 20km bins. On average, each dot
represent 478 individuals.



Non-Agricultural Employment in 1970
Share of 1939 farmers working outside of agriculture in 1970

Area remaining part of Finland Ceded area.2

.3

.4

.5

-450 -400 -350 -300 -250 -200 -150 -100 -50 0 50 100
Distance to post-war border in 1939

Data: 13,987 men born between 1907 and 1925, who worked in agriculture in 1939. The lines represent local linear estimates using the edge kernel
and the optimal bandwidth of Imbens and Kalyanaraman (2012). The dots correspond to the sample means by 20km bins. On average, each dot
represent 478 individuals.



Returns to leaving agriculture
Sarvimäki, Uusitalo, Jäntti (2020)

• Effects on income driven by sectoral mobility
• impacts for income and sector move together
• small impact on education
• displaced and non-displaced persons living and working

in same places after the war have similar income

• IV interpretation: return to leaving agriculture ≈ 70%
• using displacement as an instrument for leaving agriculture
• probably pushing too far: exclusion restriction likely violated

• The Question: If returns to leaving agriculture were so high,
why didn’t the non-displaced farmers move?
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Rationalizing our results
Sarvimäki, Uusitalo, Jäntti (2020)

• Our main explanation: attachment to a place
• we rationalize our results with the help of a simple Roy model augmented with habit

formation for residential location
• review large surveys from the turn of the 1950s
• return migration when Finland temporarily took back the areas

• Alternative explanations
• networks
• cultural distance and discrimination
• intertia, learning and education
• quality of the new farms

• Some consistent with some of our results, but not with others
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Summary
Sarvimäki, Uusitalo, Jäntti (2020)

• We examine pop. displacements in 1940s Finland and find that
• leaving agriculture substantially increased long-term income

• We interpret this as evidence on the importance of attachment to a place
• forced migration increased income, but reduced welfare
• but: welfare impact on later generations may be positive

• Broader take-away
• non-economic migrations costs can be very high and thus lead to

the apparent “misallocation” of labor across sectors and locations
• see Banerjee and Duflo (2019) for a thoughtful discussion of

the policy implications on non-monetary migration costs
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Immigrants on deck
of steamer "Germanic"

Frank Leslie’s
illustrated newspaper,

1887 July 2, pp. 324-325



Europe’s Tired, Poor, Huddled Masses

Not like the brazen giant of Greek fame,
With conquering limbs astride from land to land;
Here at our sea-washed, sunset gates shall stand
A mighty woman with a torch, whose flame
Is the imprisoned lightning, and her name
Mother of Exiles. From her beacon-hand
Glows world-wide welcome; her mild eyes command
The air-bridged harbor that twin cities frame.
"Keep, ancient lands, your storied pomp!" cries she
With silent lips. "Give me your tired, your poor,
Your huddled masses yearning to breathe free,
The wretched refuse of your teeming shore.
Send these, the homeless, tempest-tost to me,
I lift my lamp beside the golden door!"

Emma Lazarus, America’s first important Jewish poet, is posthumously famous for her 1883 sonnet "The New Colossus"
(above), which is engraved on the base of the Statue of Liberty.
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Returns and selection among Norwegian migrants
Abramitzky, Boustan, Eriksson (2012)

• This paper
• what was the economic return to migrating?
• were migrants positively or negatively selected?
• ... among Norwegian immigrants in the 1880s

• Norway more unequal than the US in 1900
• thus the Roy model discussed above suggest that Norwegian

immigrants to the US should be negatively self-selected

• Take-away
• returns to migration: 70%
• migrants negatively self-selected
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Age of Mass Migration
Abramitzky, Boustan, Eriksson (2012)

• Why study this period?
• nearly open borders → possible to observe the underlying economic forces

(rather than their mixture with immigration policy)
• given the magnitude, potentially large implications for economic growth

in Europe and the United States

• More than 40m Europeans emigrated between 1850–1913
• one of the largest migration episodes in history
• roughly 30m settled in the United States
• initially from UK, Ireland, Germany
• 1870s: Scandinavians and other northern Europeans
• 1880s: southern and eastern Europeans
• Norway had one of the highest out-migration rates in the 1880s

(roughly 200,000 emigrants to the U.S. during this decade)

• Drivers of emigration
• technology: cost of migration fell dramatically
• rising incomes: larger share able to pay for passage
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Data
Abramitzky, Boustan, Eriksson (2012)

• Link data from
• Norwegian censuses of 1865 and 1900 (available here)
• Norwegian-born men in the U.S. in 1900 (from Ancestry.com)

• Information on occupation and earnings
• observed: occupation when the men are in their 30s and 40s
• assign mean (PPP-adjusted) income by occupation

• Limitations
• within-occupation wages unobserved
• overpresentation of those with uncommon names
• excludes those who anglicize their names
• temporary migrants (can handle well using 1880 census)
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Occupational downgrading
Abramitzky, Boustan, Eriksson (2012)

• ABE document occupational downgrading by imposing
the same mean earnings by occupation in both countries
• on average, urban migrants work in occupations that

have 19 log points lower wages than nonmigrants
• for rural migrants the gap is 5 log points
• these gaps do not vanish in 20 years-since-migration

• That is, the migrants work in lower rank occupations in
the U.S. than the stayers in Norway
• BUT: this does not mean lower earnings, because average

earnings by occupation are higher in the US than Norway
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Earnings of migrants and stayers
Abramitzky, Boustan, Eriksson (2012)

1845ABRAMITZKY ET AL.: EUROPE’S TIRED, POOR, HUDDLED MASSESVOL. 102 NO. 5

in the United States circa 1900 using data from the Immigration Commission and 
the census.26 As expected in this case, the return to migration falls to 47 log points 
(60 percent). Taken together, these adjustments suggest that the baseline estimates 
may be overstated due to the native-born and urban bias of the earnings data.

Note also that we capture the return to migration at a speci!c point, after three 
decades of United States-to-Norway migration. Ultimately, one could expect wages 
in the two countries to converge as out-migration reduced the labor supply in the 
sending country (O’Rourke and Williamson 1995, 1999, 2004). As a result, the 
return to migration would likely fall over time as the two countries experienced 
wage convergence.

B. Comparing Migrant and Nonmigrant Brothers within Households

The return to migration estimated in equation (1),  β 1 , would be the true return 
if migrants were selected randomly from the Norwegian population. If, however, 
migrants are (positively or negatively) self-selected, then  β 1  will be biased. We next 

26 According to the Immigration Commission, Scandinavian migrants earned 15 log points below native-born 
workers in the same industry (Hatton and Williamson 1998). This wage penalty re"ects not only the fact that, within 
industries, migrants may have held lower-paying occupations but also that migrants may have earned less than 
natives even within a given occupation. Using supplemental census data, we infer that the majority of this earnings 
penalty (13 log points) was due to within-occupation differences in wages. In particular, we use the 1900 IPUMS 
sample to run a regression of our (log) occupation-based earnings measure on being born in Scandinavia and 
industry !xed effects for the 16 narrowly de!ned mining and manufacturing industries reported in the Immigration 
Commission data. The Scandinavia coef!cient is −0.018 ( p-value = 0.102), leading us to conclude that all but 2 
log points of the 15-point wage penalty appears to have been due to within-occupation differences in wages. We 
note that some portion of the 13 log-point wage gap could be due to the fact that migrants are negatively selected. 
That is, perhaps migrants’ earnings would have been in the lower tail of the wage distribution in their occupation 
regardless of whether they lived in Norway or the United States. In this case, we would not want to adjust the return 
to migration for (all of) this 13 log-point wage gap. As a result, we choose not to highlight this speci!cation as our 
preferred estimate of the return to migration.

Table 2—OLS Regressions of the Return to Migration from Norway to the United States

Dependent variable = ln(earnings)
Match 1

Population Match 1 Match 2 Match 3 Weighted Iowa data Add penalty
(1) (2) (3) (4) (5) (6) (7)

In US 0.609 0.606 0.644 0.572 0.641 0.554 0.466
(0.017) (0.009) (0.009) (0.015) (0.024) (0.010) (0.009)

N 122,620 17,501 33,641 7,596 14,647 17,352 17,501

Notes: Standard errors are reported in parentheses. All regressions control a quadratic in age. The !rst column con-
tains a representative sample of the population of Norwegian-born men between the ages of 38–50 in 1900 from the 
100 percent 1900 Norwegian census and 1 percent 1900 US census sample (IPUMS). Column 2 reports estimates 
from the !rst matched sample, which is based on an iterative matching strategy that searches !rst for an exact match 
and then for matches in a one- or two-year age band. Column 3 uses the second matched sample, which allows men 
to match in Norway by name, age, and province of birth. Column 4 reports estimates from the third matched sam-
ple, which instead requires that matched observations be unique within a !ve-year age band. Columns 5 through 
7 return to the !rst matched sample. In column 5, US migrants are assigned earnings from the 1915 Iowa census (appropriately adjusted for in"ation). We lose 157 observations whose occupations do not match categories in the 
Iowa census. In column 6, we reduce the Cost of Living earnings by 13 log points in each occupation based on 
the earnings penalty for Scandinavian migrants reported in Hatton and Williamson (1994). Column 7 weights the 
matched sample to re"ect the urban status, asset holdings and occupational distribution of fathers in the full popula-
tion. We lose 2,905 observations because of missing information (primarily missing data on fathers’ occupations).

Estimates for β1 from regression

ln (Earningsi ) = α+ β1Migranti + β2Agei + β3Age
2
i + εi

Col 1: Norwegian-born men between the ages of 38–50 in Norwegian and US censuses. Col 2: matched sample (name,
age, and country of birth). Col 3: alternative matched sample (name, age, and province of birth for nonmigrants). Col 4:
yet another matched sample (matches unique within a five-year age band). Col 5: weight to reflect oversampling of urban
areas (rare names more common). Col 6: US migrants assigned earnings from the 1915 Iowa census. Col 7: reduce the
Cost of Living earnings by 13 log points in each occupation.
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Estimating returns to migration
Abramitzky, Boustan, Eriksson (2012)

• These estimates measure returns to migration if people select randomly into migration
• very unlikely to hold → ABE use two alternative strategies

• Approach 1: compare migrants to their non-migrant brothers
• eliminates selection across households
• identifying assumption: within-brothers, selection to migration as good as random

• Approach 2: IV using sibling composition, birth order
• first-stage: affect the likelihood of inheriting farmland
• identifying assumption: being oldest son affects occupational choice

only through the larger likelihood of inheriting the farm
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Within-brothers estimates
Abramitzky, Boustan, Eriksson (2012)

1847ABRAMITZKY ET AL.: EUROPE’S TIRED, POOR, HUDDLED MASSESVOL. 102 NO. 5

evidence that the migrant !ow from Norwegian cities and towns was drawn from 
households from a lower occupational stratum and that migrants from rural areas 
were positively selected.

C. Individual-level Instruments for Migration

Even within households, brothers can differ in unmeasured personal attributes 
(denoted as  ν ij  in equation (2)). Appendix A provides complementary evidence on 
the return to migration and migrant selection using the gender composition of a 
man’s siblings and his place in the household birth order to instrument for migra-
tion. Both of these factors in!uence a man’s expectation of inheriting farmland in 
Norway and therefore his probability of migrating to the United States. The exclu-
sion restrictions are that these two factors do not affect our measure of occupation-
based earnings directly, and the Appendix provides supporting evidence that this 
was likely the case in our context.

We focus on the subsample of men born in rural areas whose childhood household 
held some assets in 1865. Conditional on the number of siblings in the household, the 
presence of an additional brother increases an individual’s probability of migrating 
to the United States by 1.6 percentage points (relative to the sample migration rate of 
11.9 percent). Men who rank third or higher in the son order are around 5 percentage 

Table 3 —Ols and Within-Household Estimates of the Return to Migration.  
Households with Two or More Members in the Matched Sample

Dependent variable = ln(earnings); Coef5cient on = 1 if migrant
Full sample, 1865 Rural, 1865 Urban, 1865

Panel A. Unweighted
OLS 0.545 0.607 0.384

(0.027) (0.034) (0.044)
Within household 0.511 0.508 0.508

(0.035) (0.045) (0.057)
Chi-squared 1.49 7.47 8.31
p-value 0.2218 0.0063 0.0039
N 2,655 1,823 832
Number of migrant-stayer pairs 326 167 159

Panel B. Weighted
OLS 0.586 0.609 0.443

(0.029) (0.033) (0.067)
Within household 0.542 0.529  0.561

(0.039) (0.042)  (0.049)
Chi-squared 2.13 4.60 5.65
p-value 0.1441 0.0320 0.0175
N 2,241 1,666 306
Number of  migrant-stayer pairs 269 140 129

Notes: Each cell contains coef5cient estimates and standard errors from regressions of ln(earnings) on a dummy 
variable equal to one for individuals living in the United States in 1900. Regressions also include controls for age 
and age squared. In each panel, the 5rst row conducts an OLS regression for the restricted sample of households that 
have at least two matched members in the dataset and the second row adds household 5xed effects. Panel B contains 
results from regressions weighted to re!ect the urban status (full sample only), asset holdings, and occupational 
distribution of fathers in the full population. We conduct chi-squared tests of the null hypothesis that the OLS and 
within-household coef5cients are equal.

Each cell contains coefficient estimates and standard errors from regressions of ln(earnings) on a dummy variable equal to
one for individuals living in the United States in 1900. Regressions also include controls for age and age squared. The first
row conducts an OLS regression for the restricted sample of households that have at least two matched members in the
dataset and the second row adds household fixed effects. Chi-squared tests are for the null hypothesis that the OLS and
within- household coefficients are equal.
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IV estimates
Abramitzky, Boustan, Eriksson (2012)

1853ABRAMITZKY ET AL.: EUROPE’S TIRED, POOR, HUDDLED MASSESVOL. 102 NO. 5

panel C range from 67 to 70 log points (95 to 101 percent). The larger IV coef!cient 
suggests that the simple earnings comparison may be biased downward by a small 
amount, a pattern that is again consistent with mild negative selection of migrants 
from rural areas.36
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Appendix Table A1—Birth Order and Number of Brothers  
as Instruments for Migration to the United States

(1) (2) (3)
Panel A. First stage Dependent variable = In US in 1900
Number of brothers 0.016 0.011

(0.006) (0.006)
2nd brother −0.000 —

(0.012)
3rd brother 0.047 0.037

(0.019) (0.019)
4th or higher brother 0.076 0.058

(0.035) (0.036)
Panel B. OLS Dependent variable = ln(earnings in 1900)
In US in 1900 0.642

(0.019)
Panel C. IV Dependent variable = ln(earnings in 1900)
In US in 1900 0.669 0.696 0.668

(0.436)  (0.381) (0.338)
Over-ID test (p-value) 0.869
N 4031 4031 4031

Notes: Standard errors are reported in parentheses. The sample includes men in Match 1 who 
lived in a rural household that had some assets in 1865 and whose mother is 42 years old or 
younger in 1865. The regressions also include a quadratic in age and dummy variables for total 
number of siblings in the household (see equation (3) in the text). In column 3, we report the 
p-value from a Sargan (chi-squared) test of overidenti!cation.

Note that the IV estimates are very imprecise.



Summary
Abramitzky, Boustan, Eriksson (2012)

• Estimated returns to migration about 70% (0.5 log points)

• Comparison of within-brother (β
′
1) and OLS estimates (β1)

• urban sample: β
′

1 > β1 suggesting negative selection
• rural sample: β

′

1 < β1 suggesting positive selection
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Papers for essays

• Hornung (2014): Immigration and the Diffusion of Technology: The Huguenot Diaspora in
Prussia. AER 104(1): 84-122
• In 1685, religiously persecuted French Huguenots settled in Brandenburg-Prussia and

compensated for population losses due to plagues during the Thirty Years’ War. This paper
finds a substantial long-term effects of Huguenot settlement on the productivity of textile
manufactories.

• Moser, Voena, Waldinger (2014): German Jewish Emigres and U.S. Invention. AER
104(10): 3222-3255
• Examine the impact of Jewish émigrés from Nazi Germany on chemical innovation in the

U.S. and find that patenting by U.S. inventors increased by 31 percent in émigré fields.
Inventor-level data indicate that émigrés encouraged innovation by attracting new researchers
to their fields, rather than by increasing the productivity of incumbent inventors.
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