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Abstract

Exploiting large, policy-induced variation in immigration between 1910-1930, we study the
impact of immigration on natives using nearly 10 million linked observations. Our results
suggest immigration increased labor market competition, inducing some affected workers
(especially young, low-skilled workers) to move out of their original cities. Workers who moved
away experienced significant income losses that persist in the long-run. We find income gains at
the local labor market level documented in the existing literature are largely due to selective
native in-migration. Our findings illustrate the importance of following individuals over time for
a full understanding of the economic impacts of immigration.
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1 Introduction

In spite of extensive research on the topic, there yet remains substantial debate regarding
the economic impact of immigration on natives.! Many papers study the impact of immigration
on natives at the local labor market level, contrasting average labor market outcomes in areas
exposed to higher versus lower levels of immigration. Several recent papers use this approach
with historical U.S. data from the early 20™ century, when changes in global conditions and U.S.
immigration policy led to substantial changes in immigrant inflows to the U.S. (Ager and Hansen
(2017), Sequeira et al. (2020), Tabellini (2020), and Abramitzky et al. (2023)). These papers
often find substantial economic benefits to natives resulting from immigration. During this time
period, however, US-born natives were highly mobile (Zimran, 2022). Thus, local labor market
analysis may not paint a complete picture of the economic impact of immigration if there is a
selective migration response to changes in immigration.? Furthermore, local labor market
analyses may be ill-suited to understanding the distributional consequences of immigration,
especially as they vary by initial occupation or other mutable characteristics which may change
in response to immigration.

In this paper, we study the average and distributional impacts of immigration on natives’
economic outcomes using a new dataset, the Census Tree, which allows us to link a large volume
of U.S. Census records between 1910-1920 and 1920-1930. This dataset, originally developed in
Price et al. (2021), covers nearly 60% of the male population living in a sample of U.S. cities in
these years, providing nearly 10 million linked observations, a sample significantly larger than is
possible with other common linking methods. The panel structure of our data allows us to focus
our analysis on individuals already residing in cities prior to changes in immigrant inflows,
including those individuals who ultimately move away. Our analysis focuses on both the average
effects of immigration on native economic outcomes, as well as how these effects vary by
individual age and skill, enabling us to identify the relative “winners” and “losers” of changes in
immigration over this time period. We then augment this analysis by linking individuals to

outcomes 30 years later to provide some of the first evidence on the longer run effects of

! For partial summaries of this large literature, see Borjas (1999), Card (2005), Card (2009), Lewis and Peri (2015),
Peri (2016) and Dustmann, Schoenberg, and Stuhler (2016).

2 This point was given substantial attention in earlier work in the literature on immigration, such as Borjas, Freeman
and Katz (1996, 1997), Card and DiNardo (2000), Card (2001), and Borjas (2006). This point is also raised for
more recent analyses of the economic impact of immigration in Borjas and Edo (2021) and Lee et al. (2022).
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immigration on native workers’ outcomes.

To estimate the impact of immigration on economic outcomes, we focus on changes in
the fraction of newly arrived immigrants in each city’s population. This fraction is likely
correlated with economic outcomes for a variety of reasons, such as immigrants choosing to
settle in more prosperous regions of the country. To generate exogenous variation in the fraction
of the population who are immigrants, we follow a similar identification strategy as Tabellini
(2020), leveraging the pre-existing relationship between immigrant settlement patterns (i.e.,
enclaves) across cities and aggregate changes in immigration flows from different countries of
origin to instrument for changes in the fraction of new immigrants (see also Card, 2001).
However, our results are robust to specifically using variation in immigration generated by U.S.
immigration quotas in the 1920s and the immigration restrictions of World War I, as in
Abramitzky et al. (2023) and accounting for 1900-1910 pre-immigration policy trends, similar to
the difference-in-differences used by Abramitzky et al. (2023).

We find that elevated immigrant flows induce a significant amount of out-migration
among natives. Native workers in cities with sustained high immigration had higher rates of out-
migration and labor force participation, but no changes in income. Although higher immigration
did not change average incomes, it did significantly alter the distribution of income changes over
time. On average, we observe an “insurance effect” from immigration — workers in cities with
higher immigration were less likely to make an occupational switch to a lower-paying
occupation, signifying a reduction in downward labor market risk; this effect is not explained by
workers entering immigrant-intensive occupations when immigrants cease arriving to some
cities. Although higher immigration is associated with reduced downward labor market risk for
workers, it also tilts the distribution of this risk, reducing the incidence of small declines in
income (while slightly increasing the incidence of small income gains), but also decreasing the
incidence of larger income gains.

We also find substantial heterogeneity in how workers of different ages and skill levels
were impacted by immigration changes. Immigration resulted in higher incomes for older and

high-skilled workers, but lower incomes for low-skilled workers. Furthermore, immigration did

3 Recent work has focused on understanding identification using these shift-share instruments — for example, Jaeger
et al. (2018) and Goldsmith-Pinkham et al. (2020). In Section 3, we discuss how immigrant inflows exhibit minimal
serial correlation in this time period and show that our results are robust to including pre-trends or allowing
differential trends based on local labor market characteristics.
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not have an impact on internal migration for older and higher skilled workers, but increased out-
migration for younger and lower skilled workers. Increases in labor force participation are only
observed for young workers beginning their labor market experience, with no impact on prime-
aged labor force participation.

We further analyze outcomes for workers who moved out of their original cities and find
suggestive evidence that increased labor market competition from immigrants induced out-
migration by natives. We present several pieces of evidence that support such a displacement
effect. First, immigration increased out-migration towards larger labor markets within the state,
labor markets with higher average income, and labor markets with a higher concentration of
immigrants. Second, workers who move away from their cities experience no income gains from
immigration, and have lower incomes on average, suggesting that moving to larger labor markets
is not associated with increased economic benefits.* Third, we find that the effects of
immigration are similar for second-generation immigrants and other natives, suggesting out-
migration is less likely to be driven by prejudicial motives. Finally, we find a strong positive
correlation between the occupations whose workers were most likely to move out in response to
immigration and the occupations immigrants were most commonly employed in. Thus,
increased labor competition from new immigrants may have led a subset of native workers to
move elsewhere in search of better economic opportunities.

Our Census Tree data also allows us to consider long run outcomes for workers in cities
with higher immigration flows during this time period by linking worker outcomes to observed
income and employment data in the 1940 Census. We find that young workers in cities where
immigration was comparatively high between 1910-1920 had income levels 4% lower in 1940,
whereas older cohorts of workers and young cohorts that had not entered the labor market yet
had higher incomes. Furthermore, we find that these losses are twice as large for workers who
initially moved in response to changes in immigration, further supporting our evidence in favor
of a displacement effect for workers most exposed to increased labor market competition.

Finally, we relate our findings at the individual level to estimates of the economic

impacts of immigration at the local labor market level. Similar to Ager and Hansen (2017) and

4 We note, of course, that we cannot attach a causal interpretation to evidence on the economic outcomes for
movers, as migration is an endogenous choice. However, we consider this descriptive evidence to be supportive of
the overall hypothesis of worker displacement from increased labor market competition due to immigration.
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Tabellini (2020), when we estimate the impact of immigration at the local labor market level, we
find that higher immigration leads to higher average incomes for native workers. This is in
contrast to our findings at the individual level, which show no average impact on earnings. A
decomposition of our local labor market estimates reveals that the key driver of this difference is
selective migration by natives. Once the local labor market estimation sample is limited to
workers originally residing in the labor market, including those who may have subsequently
moved, the positive effect of immigration on income disappears. However, we find that
immigration led to more move-ins who experienced large income gains when moving into the
labor market, consistent with differential selection of native out- and in-migrants. This suggests
that a large component of the local labor market gains from immigration did not accrue to

individuals originally residing in that labor market.

Related Literature

Our paper relates to a large literature on the economic impacts of immigration, especially
those papers assessing the internal migration response of natives to changes in immigrant flows.
Early work such as Card and DiNardo (2000), Card (2001), and Borjas (2006) debated whether
or not there was a “skating rink” effect of immigration, with new immigrants pushing out
natives, “knocking them off the ice.” While the presence of such an effect was debated in these
papers and subsequent work by Peri (2011) and Peri and Sparber (2011), these studies are all
unable to directly observe individuals over time, and thus are limited to studying net flows of
individuals by skill group (see Caiumi and Perri, 2024, for the latest work using this approach).
In contrast, we are able to assess the effect of immigration on gross native migration flows and
observe the effects of immigration for those individuals who actually migrate away. With this
data, we find the presence of a significant “skating rink” effect for young and low-skilled
workers in cities with higher immigration in the early 20™ century.

Our paper is also related to more recent empirical work analyzing the impacts of
immigration on native migration, such as Cattaneo et al. (2015), Foged and Peri (2016), and
Dustmann, Schonberg, and Stuhler (2017). Foged and Peri (2016) use linked panel data from
Denmark to estimate the dynamic impacts of immigration. Unlike the US, internal migration in
Denmark is extremely low and thus plays virtually no role in the economic response to

immigration. Cattaneo et al. (2015) also consider a panel of European workers, but do not study



the geographic mobility of these workers in response to immigration. They do, however, find
evidence that increases in immigration lead to upward occupational mobility, with natives
switching to occupations with higher pay, and some evidence that downward occupational
switching declined. We find evidence of the latter effect, a reduction in downward occupational
switching, but we find no evidence for increased upward occupational mobility on average,
though we do find evidence of this for higher skilled workers.> Similar to Dustmann, Schénberg,
and Stuhler (2017), we find that the internal migration response is highest for younger workers,
but in contrast to their work (and other recent work; see the summary in Dustmann, Schonberg,
and Stuhler (2016)), we find that the migration response is much stronger for lower-skilled
workers, not higher-skilled workers. Furthermore, in contrast with their findings, we find that
higher immigrant flows led to increased in-migration by other natives as well.

The most closely related literature to our work is recent papers studying the impact of
immigration in the late 19" and early 20" century United States (Sequeira et al. (2020), Ager and
Hansen (2017), Tabellini (2020), Abramitzky et al. (2023)). A common thread in these papers is
that they generally find modest to substantially positive economic impacts of higher immigration
at the local labor market level. Recent work has also found that immigration in this period of
time had many other positive impacts, such as increased innovation — see Doran and Yoon
(2018), Sequeira et al. (2020), Burchardi et al. (2020), and Moser and San (2020). Our findings
confirm the positive average impacts of immigration on the U.S. economy in this period of
history. However, following people over time allows us to observe the native internal migration
response and identify the distribution of the economic impacts for native workers. Local average
effects will miss important treatment effects if natives are selectively moving in response to the
change in immigrant flows. By following people over time, our evidence suggests that while
there were positive gains overall from immigration, increased labor market competition for
younger and lower-skilled workers may have led to adverse labor market consequences for these
workers. We note that the existence of these adverse effects in the distribution may help explain
the existence of native political opposition to immigration, despite the significant positive

average impacts it brought to the economy (see Tabellini, 2020).

5 Qur finding of “insurance” for native workers due to immigration is similar to the finding in Cadena and Kovak
(2016) natives in areas with a high immigrant share were less exposed to local labor market risk.
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2 Data

The data we use for our analysis is full count U.S. Census data for the years 1900, 1910,
1920, 1930, and 1940 obtained from IPUMS (Ruggles et al. (2021)). We primarily focus on
males ages 16-65, both because labor force participation outside of these ages is very low and
because individuals under the age of 16 do not have data regarding labor force participation in
most of these Census waves. We omit women from our baseline results because female labor
force participation rates are generally very low during this period and because linking Census
records across time for women often results in lower match rates. However, the linking data we
use give us a substantial sample of women over this time period, and in Appendix C, we report
results for women ages 16-65.

We focus our analysis on workers residing in all U.S. cities which are consistently
observed in each of the four Census waves in our data.® We drop six cities from our data
because of either missing labor force participation data in the 1920 Census (Bangor, ME; New
Bedford, MA; Sacramento, CA) or because they are extreme outliers in immigrant inflows
(Duquesne, PA; Monessen, PA; Steelton, PA).” Our final sample is comprised of 465 cities
across 44 U.S. states; a map showing all these cities can be found in Appendix A. We focus our
analysis on cities because the majority of immigrants resided in cities in this time period (see
Eriksson and Ward, 2022). In the Census, roughly 60-70% of all immigrants and 65-80% of all
recently arrived (past 10 years) immigrants observed in the Census resided in one of our sample
cities (see Appendix A).* And by 1930, roughly 90% of recently arrived immigrants resided in
geographic areas defined in the Census as cities.

Most of our analysis focuses on the period 1910-1930, when there were large changes in
immigration in-flows to the United States. However, Census data in this time period does not
have detailed information on labor force participation, education and incomes. Thus, we must

use alternative measures to proxy for this information, many of which are based on workers’

¢ According to Census definitions, for an incorporated area to be considered a city, it needed to have at least 25,000
total persons. In practice, however, many cities listed in Census data have populations lower than this threshold.

7 These three cities that are outliers with respect to immigrant flows have very large immigrant populations from
Southern Europe. These cities sprung up as “steel towns,” centered around steel mills, which proactively recruited
immigrants to come work in and found these areas. The local labor markets of these cities are thus significantly
different than other cities in our sample. However, our results are robust to their inclusion; details available by
request.

8 This focus on cities is not uncommon in existing literature (e.g., Tabellini, 2020). However, a careful analysis of
the impact of immigration on rural areas can be found in Abramitzky et al. (2023).
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occupations. For example, a worker is defined as being in the labor force if they report a
“gainful occupation.” As a result, the measure of labor force participation we examine as an
outcome more closely corresponds to what we would now consider to be employment.”

Because there were no direct measures of a worker’s education or income prior to the
1940 Census, we use imputed measures of educational attainment and income based on workers’
occupations, called “education scores” and “occupation scores.” To proxy workers’ educational
attainment, “education scores” measure the percent of workers in that occupation in 1950 who
had completed one or more years of college. “Occupation scores” assign income to each
occupation using the 1950 median income paid to workers in that occupation and are measured
in hundreds of 1950 dollars.!® For farmers and farm laborers, to account for in-kind income and
non-labor income, we impute incomes following the procedures of Collins and Wanamaker
(2022). Although occupation scores are still commonly used as proxies for worker income (i.e.,
Tabellini, 2020; Feigenbaum and Gross, forthcoming), we also consider an alternative income
proxy, constructing predicted incomes based on income data in the 1940 Census (similar to
Collins and Wanamaker, 2022, and Abramitzky et al., 2023). In Appendix B, we discuss how
this income proxy is constructed and show that using it in place of occupation scores generates
very similar results to our baseline findings for incomes.

Central to our analysis is our ability to follow individual workers across Census waves.
To link individual observations together across time, we use the Census Tree database, initially
developed in Price et al. (2021).!! This database utilizes genealogical data from a large internet
genealogy platform, FamilySearch.org, to link Census records across time. The Census Tree is
constructed from both the observed person links across Census years within FamilySearch.org,
and from machine learning linking algorithms trained on data from Family Search. This training
set includes millions of matched pairs of census records that have been hand-linked by users on

FamilySearch doing family history research. Using these data, we obtain samples of workers

9 A measure of employment closer to modern measurement conventions is available in 1910 and 1930 but not in
1920.

10 For a very small number of observations, IPUMS has not yet been able to assign a 1950 occupation code value,
instead assigning a value with the label “Not yet classified.” These observations are dropped from our analysis.

I As this database is continually expanding, we use a particular snapshot of the data, obtained in August 2023. We
additionally drop the few cases where the linked observations meet two or more of the following conditions: stated
birth years are more than five years apart, there is a change in race, sex, or native status between the two censuses.
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linked between 1910-1920 and workers linked between 1920-1930.!> We also use these data to
consider longer run outcomes, linking the sample of workers observed from 1910 to the year
1940. Our linked sample includes individuals who moved out of our sample cities.

We present summary statistics for our final estimation sample, split by Census waves, in
Table 1, as well as statistics from the full count Census data for comparison. For linked
individuals, we also report how each variable changes on average across the two linked Census
waves. Using Census Tree links, we can link roughly 4 million records from 1910 to 1920 and
5.7 million records from 1920 to 1930, giving us a total sample of nearly 10 million observations
linked between two Censuses. Given a total number of roughly 16 million records in the raw
Census data, this implies a linking rate of 60%.

Our linked sample compares favorably with the full count Census data.!*> The most
notable differences between the full sample and our linked sample is that men in our linked data
are more likely to be white and more likely to be married. These differences are perhaps
unsurprising, given the well-known difficulty in linking black men in this period of time and
given that using family structure information is often used to link individuals in the same
household. However, in Appendix B, we show that our results are robust to inverse probability
weighting to balance our sample to be consistent with the composition of the total population.

In Appendix A, we compare the set of links obtained from the Census Tree database to
links from the Census Linking Project (Abramitzky et al. 2022, based on original work done in
Abramitzky, Boustan and Eriksson, 2014) and the IPUMS Multigenerational Longitudinal Panel
(Helgertz et al., 2023). There is a significant amount of overlap between these databases — more
than 80% of Census Linking Project links and more than 95% of [PUMS MLP links are
contained in the Census Tree. However, of all three databases, the Census Tree dataset has the
largest set of links, with more than double the number of links in the Census Linking Project and
50% more links than the [IPUMS Multigenerational Longitudinal Panel.

In Appendix A, we also provide evidence on how sample characteristics and migration

12 We focus on 1910-1920 and 1920-1930 as much of the variation in aggregate immigration flows during this
period was driven by global shocks (like WWI) and legislative quota restrictions. This is not true from 1900-1910,
so the immigrant enclave instrument is likely to suffer from the concerns outlined in Jaeger et al. (2018). See
Section 3 for more details.

13 We do not report t-tests for the differences of means for the linked and full samples, mainly because, given our
large sample size, even very small differences in means are statistically significant, even if not economically
significant.



rates vary across different data sources used to construct links.'* Sample characteristics of links
formed using Census Tree and Census Linking Project data are more similar to the Full Count
Census (particularly for race and marital status) than links formed using the [IPUMS panel.
Migration rates in the links formed using Census Tree and Census Linking Project data are
higher than those observed in the IPUMS links, however, migration rates in the Census Tree data
are comparable to the subset of hand-linked data obtained from FamilySearch.org. Given the
high quality of the underlying genealogical data linking records in Family Search, this abates
concerns about migration rates in the Census Tree being due to measurement error in linking

records.

3 Empirical Approach

Our analysis focuses on labor market outcomes at the individual level, with treatment
assigned on the basis of the labor market in which the individual originally resided. Thus, we
study the set of workers originally present in a given labor market prior to changes in
immigration there. For our results using worker-level data, we rely on a first differences
specification to difference out any fixed individual-level or origin-city-level characteristics that
affect our outcomes of interest, as follows:

AYiaese = PrAFracimmige, + T + g + Eiaese D
where AY;,.s+ represents the change in the labor market outcome Y for person i of age a residing
in city c in state s between t — 10 and t; we stack individual data on changes occurring from
1910-1920 and from 1920-1930. Our key independent variable is AFracImmig,., the change in
the fraction of the city population who are recent immigrants between ¢ — 10 and ¢ for the city ¢
in which the individual resided in time period t — 10.

We include state by year fixed effects, [;;, meaning that our estimates of the effects of
immigration at the individual level compare individuals in different cities within the same state
where the two cities faced differential changes in the fraction of city residents who are
immigrants. Because the life cycle profiles for labor force participation and earnings are so steep
for young workers (see Appendix A) and our baseline specification studies 10-year differences,

we also include age fixed effects, a,, to identify effects for workers relative to changes that

14 We also consider robustness exercises to our main analyses with linked data where we use Census Linking Project
and IPUMS links in the analysis; further discussion is available in Section 4.
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would have otherwise occurred over their life cycle. In all specifications, we cluster errors at the
MSA level and each person is given equal weight.

The primary set of outcomes we study are changes in labor force participation, changes in
income (proxied by the log occupation score of the worker’s occupation), changes in residence
(i.e., moving out of the city), and changes in occupation. We also study subsets of these changes,
such as changing labor force entry or exit, changes in occupation coinciding with an increase or
decrease in income, and specific destinations to which workers may have moved to (e.g., out of
state, to larger or smaller cities, etc.)

Because our baseline specification only considers differences across two time periods,
our estimation is identical to estimating outcomes in levels, similar to the specifications of
Tabellini (2020) and Abramitzky et al. (2023). However, Abramitzky et al. (2023) consider a
differences-in-differences specification across more than two time periods, studying changes in
city-level outcomes from 1900 to 1930, emphasizing the impact of policy changes affecting
immigration that occurred in the 1920s. While their specification provides a natural fit to the
historical context of this era, we do not implement it at the individual level for two reasons: 1)
such an analysis would require linking workers over more Census records, which would reduce
our sample size, and 2) interpreting 30 year changes in individual worker outcomes is difficult
given life cycle considerations, such as the fact that the prime of workers’ careers typically only
spans 30 years. However, in Appendix B, we show that, like the difference-in-differences, our
estimates are insensitive to accounting for pre-period trends. Further, in Section 6, we consider
longer run outcomes of immigration on workers who were young at the time of immigration
changes; we describe how we update our specification when presenting those results.

We also note that our specification frames our analysis as studying the impact of
increased immigration on individual worker outcomes. However, between 1910-1930, the
average city in our sample saw decreases in immigration (see Table 1). Although immigration
decreased on average across cities, there is yet significant heterogeneity across cities in how
much the share of recent immigrants in the population changed; in 77 of our 465 cities the share
of recent immigrants in the population increased between either 1910-1920 or 1920-1930. That
said, the city-level variation in immigration we study primarily compares cities where
immigration continued to be high to cities where immigration fell substantially. Thus, a caveat to

our findings is that it is unclear whether the estimated economic impacts of immigration would
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be realized in an alternative policy context allowing for large aggregate increases in immigration.

3.1 Instrumental Variables Approach and Identification

A natural concern with identifying the labor market impacts of immigration using
changes in the fraction of the city population who are immigrants is that immigrants are not
randomly assigned to cities, but may selectively choose cities they settle in. If this selection is
on the basis of trends in labor market outcomes or other city features correlated with those
outcomes, this will bias our estimates of the impacts of immigration. As a result, we follow a
similar approach to Tabellini (2020) and do not directly estimate the specification in (1), but
consider a two stage least squares setting, where we instrument for changes in the fraction of
recent European immigrants in the city population using a shift-share instrument (as in Card,
2001).

Our instrument constructs predicted changes in the share of immigrants in each city using
the year 1900 settlement patterns of immigrants from different regions of origin and the total in-
flows of immigrants from each region from 1910-1930. Consistent with Tabellini (2020) and
Abramitzky et al. (2023), we focus on European immigrants, given that changes in immigration
flows to the United States between 1910 and 1930 primarily impacted European immigrants, due
to world events and U.S. policy. Formally, we construct the predicted share of the population
who are immigrants for each city ¢ in each time period t € {1920,1930}, PredFracImmig,,,

as:

PredFraclmmig. = P_Z Wjc1900lMMig; ¢ (2)
c,t i

where Isc,t is the predicted population of city ¢ in the time period t, w; 1990 18 the fraction of all
immigrants of region of origin i who reside in city ¢ in the year 1900, and Immig; _. is the
total immigrants in-flows to the United States from region i between time periods t — 10 and ¢,
omitting the inflows that ultimately resided in city c. Our predicted city population measure
follows the approach of Tabellini (2020), using average decadal population growth in urban
areas (leaving out growth in the Census division of each city) to project forward city sizes after
1900. This avoids the concern raised in Card and Peri (2016) that immigrant inflows could
endogenously affect city population sizes. However, if we hold the city population constant over

time, we obtain almost identical results. Because our model is estimated in first differences, we
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use the long difference from one Census wave to the next, to construct our instrument,
APredFraclmmig... Summary statistics for the instrument are reported in Table 1 and
additional details of how this instrument is constructed (including a listing of all regions of origin
used) are available in Appendix A.

The key identifying assumption when using this instrument is that the variation in
immigrant settlement patterns in 1900 is unrelated to subsequent changes in labor market
outcomes (see Goldsmith-Pinkham et al., 2020). We present several robustness analyses to
support this assumption in Appendix B, showing that our analysis is robust to controlling for
age-specific pre-trends in labor market outcomes from 1900-1910 and that results with this
instrument are robust to controlling for time trends in city characteristics.

We also consider additional sources of variation in immigration across cities, using
plausibly exogenous variation in immigration driven by the Immigration Acts of the 1920s and
World War I, as in Ager and Hansen (2017), Tabellini (2020), and Abramitzky et al. (2023).
Immigration policy between 1910 and 1930 heavily restricted immigrant in-flows from certain
European nations, initially due to WWI (restricting in-flows from non-Allied nations), and then
later due to the Immigration Acts of 1921 and 1924, which imposed region-specific immigration
quotas. As argued in both Tabellini (2020) and Abramitzky et al. (2023), this source of variation
substantially reduced the serial correlation in immigrant inflows over time, and thus is unlikely
to conflate the short run and long run responses of the economy to immigration (see Jaeger et al.,
2018).'° Our results using these alternate sources of variation are described in more detail in
Appendix B. We find similar results as in our baseline specification.

We note, however, that our results remain of interest even in the case where the
identifying assumption is not satisfied. Given that we are starting from the same populations and
similar measures of changes in immigration as existing literature, to the extent that we find
differences in results observed at the individual and local labor market levels, this suggests that
selective migration is important to consider in evaluating the impacts of immigration in this

historical context.

15 Due to WWI and quota immigration policy, we find that the correlation across decades in changes in immigration,
s -0.23.
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4 Economic Impacts of Immigration
4.1 Average Impacts of Immigration

Table 2 presents our results for the average impact of changes in immigration on
individual workers. We report results for the outcomes of: whether or not workers moved out
(column 1); changes in labor force participation (column 2); labor market entry and exit
(columns 3 and 4); changes in log occupation scores, conditional on being in the labor force in
both time periods (column 5); occupational switching (column 6); and whether or not there was
an upward or downward occupational switch, measured by changes in log occupation scores
(column 7 and 8).'® Between 1910 and 1920, the absolute value of the average change in the
fraction of new immigrants in our sample cities is approximately five percentage points (see
Table 1). We thus use this figure as a benchmark for describing our results (i.e., dividing our
estimated coefficients by 20; see also Tabellini, 2020). We report the first stage estimates of the
impact of our instrument on actual changes in the fraction of immigrants in Appendix A.

Individuals living in cities where immigration remained high were more likely to move
out of those cities and increase their labor force participation, but saw no significant change in
incomes. A five-percentage point increase in the fraction of immigrants in a city increased the
probability of moving out of the original city by 5.5 percentage points and increased labor force
participation by 1.5 percentage points. Increased labor force participation came primarily
through increased entry to the labor force (1.2 percentage points), but also through a decrease in
exit from the labor force (0.3 percentage points). We find no impact of immigration on incomes,
though we cannot rule out moderate effects.

In terms of occupational mobility, we find that workers in areas where immigration
remained high were less likely to change occupations. A five percentage point increase in the
fraction of immigrants in the city reduced occupational switching by 1.6 percentage points.!” The

economic interpretation of this finding is, on its own, ambiguous, as lower occupational

16 Formally, labor market entry is defined as the incidence of making a transition from out of the labor force to in the
labor force and labor market exit is defined as the incidence of making a transition from in the labor force to out of
the labor force.

17 Even with more than 300 three-digit occupations and occupational transitions occurring over 10 years, the
baseline rate of occupational switching of 63% reported in Table 2 seems high. There is likely a nontrivial amount
of spurious occupational switching in the data due to how interviewers coded worker responses and how these were
mapped to occupations; this problem persists even in current labor market data (see, for example, vom Lehn et al.,
2022). The incidence of switching is lower when using one-digit occupations, possibly in part due to less
measurement error; estimating occupation switching results using one-digit occupations generates similar results.
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switching could be a positive outcome, representing more labor market stability, or a negative
outcome, representing difficulty making career advancements. Looking at the probability of
making an upward or downward occupational switch, we find that workers in cities where
immigration remained high were no more or less likely to make an upward occupational switch,
but were much less likely to make a downward occupational switch. Thus, increased
immigration may provide some labor market insurance for natives, reducing the incidence of
negative labor market shocks which would cause a career regression.

Prima facie, it may seem hard to square the fact that immigration had no impact on
occupation scores with the finding that workers are both less likely to make a downward
occupational switch and no less likely to make an upward occupational switch. To reconcile
these findings, in Figure 1, we present results for the probability of observing a log occupation
score change of different amounts, in increments of 0.25 log points. This allows us to trace out
how the distribution of income changes shifted in response to changes in immigration.

Although worker incomes were, on average, unaffected in areas where immigration
remained high, the distribution of changes in income shifted significantly. Consistent with the
reduced incidence of downward occupational switching seen in Table 2, we see that the
likelihood of making a switch to an occupation that pays up to 25 log points less than the current
occupation is substantially reduced. However, we observe very little impact of immigration on
the incidence of occupational switches with larger income losses. In contrast, we see that higher
immigration led to an increased likelihood of occupational switches with small increases in
income, but a reduced likelihood of making occupational switches with large increases in
income. Thus, increased immigration both reduced average labor market risk and also tilted the
profile of that risk, with a decreased risk of small income losses but also a decline in larger
upward mobility.

Given that this period of time was characterized by reductions in immigration in some
cities, one possible interpretation of these occupational mobility patterns is that in areas where
fewer immigrants arrived, natives began working in occupations previously filled by natives.
Further, Biddle and Cohen (2022) use detailed wage data on select occupations to show that
natives employed in occupations commonly filled by immigrants in areas with immigration
reductions were paid relatively higher wages. Thus, our finding of reduced downward switching

in areas with higher immigration may not represent reduced risk or increased insurance due to
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immigration, but rather labor market adjustment in cities with fewer immigrants. In Appendix C,
we further study changes in the distribution of occupational switches intersected with the
immigrant intensity of each occupation (measured by the ratio of immigrant to native workers in
that occupation). We find that reductions in immigration cause natives to be less likely to switch
into the most immigrant-intensive jobs (occupations where 30% or more of employees are
immigrants). Thus, the changing profile of occupational transitions due to immigration (or
reductions in it) appear to be driven by other forces than natives simply filling occupations once

held by immigrants.

4.2 Heterogeneity in Individual-Level Impacts by Age and Education

We now turn to heterogeneity in individual responses to changes in immigration, i.e.,
who are the “winners” and the “losers” of increased immigration. We focus on heterogeneity in
the impacts of immigration on individuals based on their age and education/skill. As an
alternative measure of education/skill, we also show in Appendix C that similar results are found
if we use quintiles of workers’ occupation scores.

To analyze heterogeneity in worker outcomes from immigration, we augment our
specification in (1) to allow for heterogeneous impacts across workers in different groups
indexed by g:

AYigest = Z(ﬂgAFraC]mmigct * Hieg + cDg) + It + ag + €iaest 3)
g

where ;¢ is an indicator function for individual i being a member of group g and @ are fixed
effects for each group g. We consider two different group definitions in separate specifications:
10 year age bins (16-25,...,56-65) and quintiles of the education score distribution.'® These
specifications fully interact changes in immigration with all possible groups and do not include a
stand-alone term for the effects of immigration, meaning that the coefficient S is the marginal
effect of increased immigration for workers in group g.

Figure 2 plots the estimated coefficients from regressions studying age (top row) and
education groups (bottom row); detailed regression output tables for these results are available in

Appendix C. We find substantial heterogeneity in the impact of immigration across workers of

18 In the case of age groups, the fixed effects for each age group are absorbed in the already present year by year age
fixed effects.
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different ages and education levels. We see that younger workers and workers with lower
education scores (as well as nonemployed workers, those without an education score) are more
likely to move out of areas where immigration remained elevated, whereas there is no
statistically significant increase in migration for older and more educated workers. We also see
that changes in income vary significantly by age and income. Lower skilled and younger workers
saw very little income gains in areas with high immigration, and in the case of lower skilled
workers, significant income losses were realized. In contrast, there are statistically significant
income gains for older workers and no gains or losses for higher skill workers. Thus, in this
period of time when immigration was declining, our findings suggest that declines in
immigration decreased economic inequality among natives.

In Appendix C, our full regression results provide further evidence on the channels
whereby these income changes are happening, particularly for workers with different levels of
education. We find that income losses for low-skilled workers come about through two channels
that contrast with our results for the average worker — a reduced likelihood of upward occupation
mobility and an increased likelihood of downward occupational mobility. More educated
workers see outcomes similar to those seen on average in Table 2 — a (strong) reduction in
downward occupational switching, but insignificant changes in upward occupational mobility.'’

We also see from Figure 2 that the impact of immigration on labor force participation is
concentrated among younger and older workers, with labor force participation increasing among
younger workers and decreasing amongst older workers.?’ As can be seen in Appendix C, these
changes in labor force participation primarily come from increased labor market entry by young
workers and increased labor market exit by older workers. Given the high rates of labor force
participation for men over this time period (see Table 1), we interpret this large increase as
immigration accelerating labor force entry for younger workers and not increasing labor force
participation from workers who would otherwise not participate; we provide further evidence on
this when analyzing the long run impacts of immigration. In general, it is difficult to interpret

the results in terms of welfare, as increased labor force participation for the young may be due to

19 However, when we measure education/skill using quintiles of the occupation score distribution (in Appendix C),
we do see an increase in upward occupational mobility for workers in the top two quintiles of occupation scores.

20 Given the large labor force exit effect for older workers, one concern about our findings of relatively increased
incomes for older workers is that this is due to selection, with low-income older workers exiting the labor force.
However, we find that these gains in income for older workers persist even when controlling for education score,
suggesting selection is unlikely to be the driving factor for these gains.
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higher returns to labor force participation or rising economic necessity within households.
Regardless of the interpretation, the key finding we emphasize is that the labor force
participation increase observed in areas with high immigration is observed solely for young
workers and not for prime-age or older individuals.

In summary, we observe that areas with high immigration had increased out-migration
and reduced relative earnings for both younger and lower skilled workers. Thus, in spite of some
ambiguity of how to interpret our findings for labor force participation, we argue that higher
immigration harmed young workers and workers with lower levels of education/skill, resulting in
them being “losers” from elevated immigration, and benefited older and more educated workers,

who were the “winners” of higher immigration.

4.3 Additional Outcomes and Robustness Exercises

We present a variety of additional results in Appendices B and C. In Appendix B, we
show that our results are robust to the following variations: reweighting observations in our
linked sample to be consistent with population demographics (i.e., race, marital status, age and
initial city of residence); using an alternate measure of predicted worker income based on 1940
Census data; using an alternative identification strategy with variation in predicted immigration
based on WWI and U.S. Immigration Policy in the 1920s as our instrument for the fraction
immigrants in each city; allowing for possible differential trends in city characteristics (racial
composition, skill ratios and manufacturing employment shares); and using 1900-1910 data to
control for age-specific pre-trends for changes in individual outcomes for those workers who
originally reside in each city (including those workers who move away). We also discuss how
our results vary if we use alternative approaches to link workers across Census waves, using
either Census Linking Project or [PUMS MLP data instead of the Census Tree.

In Appendix C, we present the following additional results: results for women’s labor
market outcomes; results when we use OLS instead of I'V; additional details regarding
distributional impacts of immigration by age and education/skill; how results vary by small and
large cities and for children of native parents and children of immigrants; and long run results
controlling for city fixed effects. For women, we find broadly similar results to the average
results for men in Table 2, however with increased immigration having a smaller impact on labor

force participation and a negative impact on upward occupational mobility (although, given low
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rates of female labor force participation, this effect is for less than 15% of all women). When we
use OLS instead of IV, our results look very similar to our baseline results along most
dimensions, aside from out-migration, for which increased immigration no longer has a
significant effect. This is not surprising, however, given that immigrants likely select their
location of residence on local labor market characteristics that are likely appealing to natives as
well, which would reduce the average out-migration response for workers in these labor markets.
We note that labor market outcomes may vary based on city size, as smaller cities may feature
different mobility opportunities and differential rates of local attachment. We find that
immigration to smaller cities does not induce out-migration and slightly increases upward
occupational mobility. Finally, we find that the effects of increased immigration do not vary
much based on the birthplaces of individuals’ parents; this is perhaps not surprising given that in
this period of history, a large fraction of residents in cities were children of immigrants (35-40%;

see Table 1).

5 Where and Why Natives Moved Away

Given that our linked data allows us to study the internal migration patterns of natives, we now
explore in greater detail how immigration impacted native migration. In Section 4, we showed
that workers in cities where immigration remained high were more likely to move away,
especially young and less educated workers. Now, we analyze how immigration affected where
people moved to and how immigration affected movers and stayers differently. We then
conclude this section with some suggestive evidence that increased immigration may have led to
native labor market displacement.

We first analyze where workers went when leaving their cities in response to increased
immigration. We do this by interacting the outcome of a worker moving away from their
original city with characteristics of the location they moved to. The different move
characteristics we consider are moves outside of the state economic area (clusters of similar
counties within a state, as originally defined by the Census Bureau), moves out of state, moves to
a rural area (a location not defined as a city in that year), moves to a bigger or smaller city,
moves to a state economic area with a high or low immigrant share (in 1910), and moves to state
economic areas with high or low average occupational scores (in 1910). We plot the estimated

IV coefficient on changes in the fraction of immigrants for each of these move outcomes in
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Figure 3.

Higher immigration not only increased moves out of cities, but also changed the
distribution of locations movers ended up in. While higher immigration did not impact interstate
migration, it increased the rate at which workers moved out of state economic areas, moved to
rural areas, and moved to bigger cities, while reducing the rate at which workers moved to
smaller cities. Since most of the increase in migration is for moves outside a workers’ state
economic area, this suggests that the primary out-migration of natives is not relocation to more
affluent suburbs near workers’ original cities (Boustan, 2010).

One possibility for why workers are leaving their original cities is because of prejudice
towards immigrants. If this was a core motive behind workers’ decisions to move, we might
expect to see migration towards locations that have smaller shares of immigrants in the
population. We do find a modest increase in migration towards cities with low immigrant
shares, but a twice as large increase in migration towards cities with a high immigrant share. We
also see in Appendix C that the migration response of second generation immigrants is
comparably large to that of other natives, which is inconsistent with migration motivated by
prejudice.

Movers were also more likely to move to areas with higher average occupation scores. In
general, we conclude that increased immigration generates increased moves of significant
distance (i.e., not just to local suburbs) to larger, richer labor markets, as measured by
population, immigrant share and average incomes.

To better interpret the economic content of these moves, we now consider evidence
regarding differential economic impacts of immigration on workers who stayed versus workers
who moved. Table 3 shows results where we interact treatment with whether or not a worker
moved out or stayed, while also controlling for the average effects for movers (following the
same specification as in (3)). Because native out-migration may respond to changes in
immigration, we cannot interpret differences in outcomes between movers and stayers as causal.
However, we consider our findings on differential economic outcomes for movers and stayers as
suggestive evidence to further our understanding of the full picture of the economic
consequences of immigration.

Outcomes for movers from areas with high immigration are significantly different than

for both other movers and workers who stay. Higher immigration increased labor force
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participation for both movers and stayers. However, stayers observe income gains with higher
immigration, whereas movers see income losses (in addition to already being more likely to
experience an income loss on average). These differences are driven by both changes in upward
and downward occupational mobility, with movers less likely to switch to a higher paying
occupation, and stayers much less likely to switch to a lower paying occupation.

With the available data we have, we cannot directly assess the causal motives for why
some workers move out of a city when there is increased immigration and some don’t. However,
the combined findings that workers moved to larger, richer labor markets and yet lost income
when they moved is supportive of a displacement effect for workers who end up leaving the local
labor market. We explore this displacement hypothesis further by analyzing out-migration
effects and immigrant work patterns at the 1-digit occupation level. We estimate a version of our
specification in (3) where we interact changes in immigrant share with an indicator for being
initially employed in each of the eight 1-digit occupations (listed in Table 1). We then plot the
coefficient on migration for each of those nine occupations against the share of recently arrived
immigrants (measured using the Full Count Census for all cities) employed in each of those nine
occupations; results are shown in Figure 4 (and full regression output is available in Appendix
O).

We observe a substantial positive correlation between the occupations which immigrants
work in and the occupations with high out-migration coefficients in response to increased
immigration. This is supportive of the idea that in areas where immigrants entered cities, this
increased local labor supply for certain occupations, generating either lower wages and/or higher
non-employment for workers originally employed in those jobs. Some of those workers would
then leave the local labor market, seeking improved economic fortunes elsewhere. Workers who
remain in the city do so selectively, potentially due to complementarities with the skills and
abilities of newly arrived immigrants. We thus argue that many of the workers who moved away
from their original cities of residence in response to immigration were “losers” of immigration,

whereas those who stayed are “winners.”

6 Long Run OQutcomes for Young Workers

Although we have documented that immigration has significant, heterogeneous impacts

in the short-run, these impacts might not persist if markets adjust appropriately. Our linked data
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also enables us to follow young workers over time to see how persistent the impacts of
immigration were for their labor market outcomes. In particular, we study a subset of workers
from the 1910 cohort whom we can also link to data in the 1940 Census (4,359,649 individuals),
allowing us to observe the effects of immigration 20-30 years after initial exposure (depending
on when between 1910 and 1920 the changes in immigration occurred). We necessarily limit our
study to workers who were under the age of 45 in the initial year we observe them, as workers
older than this are unlikely to be in the labor force 30 years later. However, we are also able to
consider the labor market impacts of immigration for individuals who were children, and thus
outside the labor market, in 1910.

We focus on the long run impact of changes in immigration on workers’ incomes and
employment in the year 1940 based on differential exposure to immigration in the years 1910-
1920. Because we are now linking data to the 1940 Census, we can explicitly observe workers’
income and do not rely on any proxies for this outcome.

Our estimation specification for long run outcomes is as follows:

Yiacm,1940 = Z(ﬁaAFraClmmigct * HiEa) + l-‘m + Ag + Xc + giacs,1940 (4)
a

where Y45 1940 15 Income or employment in 1940 for a worker who was age a in 1910 who
initially lived in city ¢ and state s in 1910. This specification differs from our other
specifications in that our outcomes are levels in 1940, not changes over time, and so we are not
implicitly controlling for fixed city characteristics of a workers’ initial residence. Thus, we
additionally include fixed effects for a workers” metropolitan statistical area (MSA), I},,, and
controls for city characteristics, X (i.e., ratio of skilled to non-skilled workers in 1900, share
manufacturing in 1900, and share non-white workers in 1900), to capture location characteristics
that may have independently affected long run incomes beyond the impact of immigration. Our
specification contrasts the long run impact of immigration for workers initially residing in cities
where immigration declined and where it remained high. However, in Appendix C, we also
present similar findings where, instead of MSA fixed effects and controls for city characteristics,
we include city fixed effects, allowing us to compare the long run impact of immigration changes
across cohorts with the same initial city of residence in 1910, relative to a reference age cohort.
Figure 5 plots the impact of immigration on workers’ income and employment in 1940

across workers of different ages when immigration flows changed. Young workers (ages 15-29
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in 1910) in areas when immigration increased had lower annual earnings in 1940. A five-
percentage point larger immigrant share (again dividing coefficients by 20) led to income
reductions in 1940 for these workers by roughly $50, or 4%.2! In contrast, those who were
children or older when immigration increased saw comparably large income gains. For
employment, we see a positive, but small effect for workers who were originally 25-39 (and thus
55-69 in 1940) in the Census before differential changes in immigration occurred; employment
increase by roughly 1.25 percentage points, or a 1.8% increase from a base of roughly a 70%
employment rate for this age group.?* Notably, we see no persistence in the large labor force
participation increase initially observed for workers ages 15-24 (Figure 2), implying that the
initial impacts of immigration on labor force participation for young workers merely accelerated
labor force entry. Thus, in the specific historical context of the early 20" century, this suggests
that reduced immigration had a long run positive effect for workers who were young at the time
of the policy changes.

We also consider how the long run effects of immigration varied for workers who
initially moved away from their original cities and those who stayed. The bottom panel of Figure
5 plots results from an update to the specification in (4) where we interact the change in
immigration with moving in between 1910-1920. We see that the negative effects observed for
workers who were young at the time of immigration changes are much smaller for stayers and

).23 However, for individuals who

roughly twice as large for movers (e.g., 8% lower incomes
were children at the time of immigration changes, there is no difference between movers and
stayers in how immigration changes impacted their long run outcomes. This suggests that a
significant portion of the long run negative impacts from immigration were realized for workers
who left their original labor market when immigrants were entering.

Combined with our other results, these findings suggest immigration in this time period
induced a significant and long-lasting displacement effect for a subset of young workers from

immigration, particularly young workers who moved away from their original city in response to

increased immigration.

2L For reference, average annual wage income in 1940 in this sample was $1,287, and for workers it was $1,711.

22 Thus, much of the increased income for older workers comes from increased labor force participation. Conditional
on remaining employed, these older workers earned similarly low incomes in 1940. Results available upon request.
23 Although labor force participation is higher for stayers, the effects on wage income for 15-24 year olds are still
twice as large for workers who initially moved versus those who initially stayed. Results available by request.
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7 Comparison to Findings at the Local Labor Market Level

We conclude with a comparison of our estimates of the economic impact of immigration at the
individual level to estimates of the economic impact of immigration at the local labor market
level, which has been the primary focus of recent literature studying this time period (i.e., Ager
and Hansen (2017), Tabellini (2020), and Abramitzky et al. (2023)). We do this by estimating
the impacts of immigration at the local labor market in a specification similar to ones used in
existing literature and then compare these findings to our results at the individual level and to
results in the existing literature. We then show how to reconcile these differences between local

labor market results and individual specifications.

7.1 Local Labor Market Level Estimation Specification

We estimate the impact of immigration at the local labor market level using the following
specification:

AY s = B1AFracimmig . + Use + €.t (5)
where AY_; is the change in the labor market outcome of interest for city c in state s between t
and t — 10 (where t is either 1920 or 1930), the key independent variable is the change in the
percent of the population who are immigrants in that city and time period (AFracImmig,.;), and
[';; represents state by year fixed effects. We cluster standard errors at the MSA level and each
city is given equal weight. We estimate results at the local labor market level using 2SLS with
the same instrument as we used in our individual specification (as defined in (2)).

While this specification is very similar to our individual level specification in (1), there
are several important differences. First, our individual results restrict our sample to workers who
are ages 16-65 in the first of the two linked Census years, meaning these workers are 26-75 in
the second of those Census years. This contrasts with studying local labor market samples of
workers ages 16-65 in both Census years, implying a changing cohort composition over time in
the local labor market samples, as the formerly old workers (56-65) are not observed in the
second Census wave and a new cohort of young workers is present instead. Because our
individual specification follows the same workers 10 years later in their life cycle, we control for
age fixed effects in our individual specification; we do not control for these age fixed effects in
our local labor market specification. Furthermore, our local labor market specification weights

each city equally instead of weighting each person equally in our individual specifications. We
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also restrict our sample to workers that can be linked over time, whereas local labor market
specifications do not require this restriction, being able to use the full Census sample.

The most important distinction between the individual level specification and the local
labor market specification, however, is that treatment in the individual specification is assigned
to the individual on the basis of the original labor market the person resided in. That is, our
individual specification focuses on workers originally residing in a given city, including those
who may have moved out and excludes new move-ins to that city. Our individual level
specifications thus account for the selective migration response to changes in immigration,
capturing the worker level impacts of immigration for the original workers in a given labor

market.

7.2 Comparing Results at the Local Labor Market and Individual Levels

Table 4 presents estimates of the impact of immigration at the local labor market level.
Column 1 presents our shift-share IV estimates based on the estimation specification in (5).
However, successive columns in Table 5 make modifications to the local labor market
specification to more closely resemble our individual specification. These successive
modifications effectively provide a decomposition of the differences in our local labor market
and individual specifications.

Our results in Column 1 show that, at the local labor market level, increases in
immigration increase both labor force participation and average log occupational scores.**
Specifically, a five percentage point increase in the share of immigrants in a city increases labor
force participation by 0.8 percentage points and increases average log occupation scores by 1
percentage point. These results are very similar to those of Ager and Hansen (2017) and
Tabellini (2020), who find that comparable increases in immigration increased labor force
participation by roughly 1.5 percentage points and raised incomes by 0.5 to 1.3 percentage

points.?®

24 We look at the average of log occupational scores and not the log of average occupational scores, as some of our
modifications to the local labor market specification include subtracting out age-specific means, which could
generate negative values for some cities. However, in specifications where we don’t make such modifications,
analyzing changes in the log of average occupational scores generates very similar results.

25 We note that Abramitzky et al. (2023) obtain different findings for the effect of immigration on workers’
incomes. Using a sample of linked men who are initially ages 15-55, Abramitzky et al. (2023) find no significant
relationship between increases in immigration and changes in average income scores at the local labor market level,
in contrast to our finding of income gains for stayers in Table 5. There are many potential differences between our
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Although the results for labor force participation are similar to our individual level
results, the effects of immigration on income at local labor market level are much more positive
than the smaller, insignificant estimates observed in Table 2 from our individual specification.
We now analyze what explains these differences by gradually adjusting the local labor market
specification to match our individual specification.

First, in Column 2, we re-estimate the local labor market specification, but use our linked
sample, constructing each city’s outcomes using the set of individuals in that city that can be
linked over time. We find almost identical, and slightly more precise results for this sample,
suggesting that restricting the sample to linkable persons does not explain our different findings
for the effects of immigration on income.

In Column 3, we further adjust the local labor market specification in three ways. First,
we weight cities by their population size (measured using the linked data population), mimicking
the individual level weighting of the individual specification. Second, we adjust the age window
for the data to be consistent with our individual specifications, which analyze changes in labor
market outcomes for the same worker over a ten-year period. To do this, we look at changes in
labor market outcomes for workers ages 16-65 years old in the first of the two Census waves and
workers ages 26-75 years old in the second Census wave, no longer fixing the sample to compare
outcomes for 16-65 year old workers in both Census waves. Finally, we construct the average
value of each labor market outcome for each age level (within our linked data) and subtract off
these means from observed labor market outcomes. Effectively, this residualizes our dependent
variable, just like the inclusion of age fixed effects does in our individual specification.?® We see
that these three additional modifications in Column 3 have minimal impact on the local labor
market level estimates of economic impact of increased immigration. In Appendix C, we report

the impact on local labor market estimates of making each of these modifications separately.

specifications which may account for these different estimates. Abramitzky et al. (2023) explore some of these
differences relative to findings in Tabellini (2020). One additional specific difference is that Abramitzky et al.
(2023) do not include age fixed effects to control for the life cycle patterns of these workers. As we show in
Appendix C, when only modifying local labor market specifications to follow the same cohorts of workers over time
without controlling for life cycle patterns in earnings, the effect of immigration on incomes falls significantly.
Because life cycle profiles in earnings are so steep, especially for young workers, we emphasize that controlling for
age fixed effects is important for properly understanding how incomes evolve in response to economic shocks when
studying linked samples of the same workers over time.

26 A full residualization would involve both residualized changes in the immigrant share and state by year fixed
effects in these specifications. However, the effect of not residualizing these variables for age is small, as will be
seen as we discuss Column 4.
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Finally, in Column 4, we adjust the local labor market specification in one final way to
account for the effects of selective migration. We now analyze changes in city-level outcomes
where the residents of the city in the second of the two Census waves are defined as those
workers who originally resided in the city in the first year of Census wave. That is, we analyze
the average effects of immigration for those workers who originally resided in that city,
including those workers who may have moved out and excluding those workers who may have
moved in. Accounting for selective migration generates point estimates for the effects of
immigration on labor force participation and incomes that are virtually identical to what we

1.27

observe in Table 2 at the individual level.”” Understanding the native migration response is thus

important for identifying the individual effects of immigration on workers’ incomes.

7.3 The Role of New Move-Ins

Our findings in Table 4 suggest that a significant portion of the estimated income gains at
the local labor market level must be attributable to native in-migration in response to
immigration. We confirm this result in Table 5, where we present estimates at the individual
level similar to Table 3, broken out by individuals who stayed in their original labor market and
individuals who moved into that labor market. Namely, we assign the treatment of changes in the
immigrant share based on the city where each individual resides in the second of the two linked
years, so our estimation sample is now comprised of workers who stayed in their original labor
market and workers who moved into that labor market. We find a significant move-in effect,
with higher immigration increasing move-ins to these cities. New move-ins on average
experienced income increases when moving, and that these increases were larger when they
moved to areas receiving more immigrants.?® Thus, while increased immigration did boost
average incomes in local labor markets, a significant portion of these gains did not accrue to

workers originally residing in these labor markets.

27 We note that the reason we do not have the exact same regression results is because 1) we do not residualize
changes in immigrant share or state by year fixed effects for age, and 2) there is selection in which workers appear
in the labor force in consecutive time period, which may modestly affect how we have residualized log occupation
scores for age effects. However, given the very close similarity of these results to those in Table 2, the effects of
these differences from the individual specification estimation are small.

28 These new move-ins may have come from locations outside our sample or from cities within the sample. Even if
all move-ins were from within our sample, the positive income gains for move-ins are not inconsistent with the
income losses for move-outs seen in Table 4, as the comparison groups in these specifications differ — move-ins are
compared to the individuals in the cities they arrive in in Table 6, but move-outs are compared to individuals in the
cities they left in Table 4.
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8 Conclusion

We study the impact of immigration on the labor market outcomes of natives at the
individual level over the years 1910-1930, when immigration flows to the United States changed
significantly due to changes in global conditions and domestic policy. Using linked data, we
find that increases in immigration increased labor force participation and out-migration, but had
no significant impact on natives’ incomes. We also find that increased immigration generated an
“insurance effect,” reducing downward occupational switching. However, we also see that
increased immigration changed the distribution of risk in the labor market, reducing the
likelihood of large income gains.

With our linked data on individual workers, we are further able to identify the relative
“winners” and “losers” of immigration. Older and higher-skilled workers are “winners” from
immigration, observing higher incomes with immigration, whereas younger and lower-skilled
workers are “losers” from increases in immigration, experiencing persistent income losses and
higher rates of out-migration. Workers who move away from labor markets which had higher
immigration appear to fare worse than those who stay, providing suggestive evidence of labor
market displacement due to increased labor market competition from newly arrived immigrants.
Furthermore, we find that young workers, especially those who moved away, yet have lower
incomes decades later, implying a highly persistent effect of immigration for these workers.

Our individual level findings contrast with evidence at the local labor market level which
finds positive effects for worker incomes. We find that the differences between these results are
generated by individual level results accounting for selective migration. This implies that a
significant portion of economic gains from immigration accrued to workers not originally
residing in the local labor market. These findings may provide some rationale for the puzzle
identified by Tabellini (2020), that although there are, on average, economic benefits at the local
labor market level from increased immigration, there is yet substantial political opposition to

immigration.
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Table 1: Summary Statistics of Full and Linked Samples, All Cities

1910 Cohort 1920 Cohort
Full Sample Linked Sample A Among Linked Full Sample Linked Sample A Among Linked
(1) () ®3) (4) () (6)
Age 33.11 32.49 34.25 33.44
White 0.91 0.94 0.90 0.94
Black 0.09 0.06 0.10 0.06
Other Race 0.00 0.00 0.00 0.00
2nd Generation Immigrant 0.39 0.41 0.36 0.38
Married 0.51 0.56 0.19 0.55 0.60 0.18
Never Married 0.46 0.42 -0.22 0.41 0.38 -0.22
Divorced 0.01 0.01 0.00 0.01 0.01 0.01
In Labor Force 0.92 0.93 0.02 0.92 0.93 0.01
Occ. Score 27.83 28.49 1.31 28.23 28.97 0.86
Education Score 14.15 14.77 0.81 14.15 14.89 1.58
No Occ. 0.08 0.07 -0.02 0.08 0.07 -0.01
One Digit Occupations
Laborer/Other 0.14 0.12 0.01 0.13 0.11 0.00
Services 0.06 0.05 -0.00 0.05 0.04 0.01
Clerical 0.11 0.12 -0.03 0.10 0.11 -0.03
Operatives 0.17 0.17 -0.02 0.17 0.18 -0.03
Sales 0.09 0.09 -0.01 0.08 0.08 0.03
Craftsmen 0.22 0.23 0.01 0.23 0.25 -0.02
Managers/Officials 0.09 0.10 0.04 0.09 0.10 0.04
Professional /Technical 0.05 0.06 0.01 0.06 0.06 0.02
City-level Recent Immigrant Share 0.10 0.10 -0.04 0.06 0.06 -0.02
City-level Immigrant Shift-Share 0.07 0.07 -0.04 0.04 0.04 -0.02
Moved Cities 0.30 0.32
Observations 6,935,897 4,096,655 4,096,655 9,179,542 5,655,923 5,655,923

Notes: Data obtained from the 1910, 1920, and 1930 full count U.S. census. Individuals are
linked over time using Census Tree links, originally introduced in Price et al. (2021). Sample
restricted to men 16 to 65 that were born in the United States and residing in one of our sample
cities during the first census wave in 1910 or 1920. Sample includes cities that are identified in
all census waves between 1900 and 1930. Individuals whose occupation is recorded as “Not Yet
Classified” are dropped from the sample. 2nd Generation Immigrant is an indicator that equals
one if at least one of the individual’s parents was born outside of the United States. Occ. Score
is the median total income for individuals that had that occupation in 1950 and more accurately
captures occupational status or occupational mobility rather than earnings. Fducation Score is the
percentage of people in the occupation in 1950 who had completed one or more years of college and
proxies for the skill-level of the occupation. Moved Cities is a binary variable that equals one if they
moved from the city they were residing in during the first Census wave.
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Table 2: Average Individual Impacts of Immigrant Flows on U.S. Born Men

A In A Log Occ. A Log Oce. A Log Occ.
Moved Out Labor Force Enter LF  Exit LF Score A Occ. Score> 0 Score< 0
(1) (2) (3) (4) (5) (6) (7) (8)
A Fraction Immigrants — 1.09%** 0.30%** 0.24%F%  _0.06%*** 0.04 -0.35%%* 0.05 -0.34%4%
(0.34) ( 0.06) ( 0.06) ( 0.02) (0.03) ( 0.07) ( 0.05) ( 0.05)
Dependent Mean 0.31 0.93 0.06 0.05 3.31 0.64 0.35 0.28
Observations 9,752,578 9,752,578 9,752,578 9,752,578 8,632,908 8,632,908 8,632,908 8,632,908

Notes: Data obtained from the 1910, 1920, and 1930 full count U.S. census. Sample restricted to men 16 to 65 with Census Tree links that were born
in the United States and residing in one of our sample cities during the first census wave in 1910 or 1920. Individuals whose occupation is recorded as
“Not Yet Classified” are dropped from the sample. Moved Out is an indicator that equals one if the individual moved cities between the two census waves.
AlIn Labor Force is the difference between labor force participation status in the two census waves. Enter LF is an indicator that equals one if the individual
was not in the labor force in the first wave but was in the second. Ezit LF is an indicator that equals one if the individual was in the labor force in the first
wave but was not in the second. ALog Occ. Score in the change in the log occupation score between the two census waves. AOcc. is an indicator that equals
one if the individual changed three digit occupations between the two census waves. ALog Occ. Score > 0 is an indicator that equals one if the individual’s
log occupation score is higher in the second census wave than in the first wave, indicating a switch to a higher paying occupation. ALog Occ. Score < 0
is an indicator that equals one if the individual’s log occupation score is lower in the second census wave than in the first wave, indicating a switch to a
lower paying occupation. Estimates correspond to the two-stage least squares estimates from equation (1), using the immigrant shift-share in equation (2)
to instrument for AFraction Immigrants. Because it is estimated in a first difference, only one observation per person per decade pair is included. State by
year fixed effects are included. Age fixed effects are also included to compare same-aged people across cities. Standard errors are corrected for clustering at
the metropolitan area level. p<0.01 *** p<0.05** p<0.1*.
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Table 3: Heterogeneous Individual Impacts of Immigrant Flows on U.S. Born Men: Stayers vs. Move-outs

A In A Log Occ. A Log Oce. A Log Occ.
Moved  Labor Force Enter LF  Exit LF Score A Occ. Score> 0 Score< 0
(1) (2) (3) (4) (5) (6) (7) (8)
A Fraction Immigrants 1.09%**
(0.34)
A Fraction Immigrants*Stayer 0.28%** 0.22%*¥*%  _0.07%** 0.19%** -0.59%** 0.05 -0.58%**
( 0.06) (0.05)  (0.02) (0.04) (0.08) (0.05) (0.06)
A Fraction Immigrants*Move-out 0.34%** 0.22F%*  _(,13*** -0.23%%* -0.24%* -0.12%* -0.06
( 0.08) ( 0.07) ( 0.03) ( 0.06) ( 0.09) ( 0.07) ( 0.08)
Move-out -0.00 0.02%** 0.02%%* -0.04%** 0.14%%* 0.047%** 0.11%%*
(0.00) (0.00)  (0.00) (0.00) (0.01) ( 0.00) (0.01)
Dependent Mean 0.31 0.93 0.06 0.05 3.31 0.64 0.35 0.28
Observations 0752578 9.752,578 9,752,578 9,752,578 8,632,008 8,632,908 8,632,908 8,632,908

Notes: Data obtained from the 1910, 1920, and 1930 full count U.S. census. Sample restricted to men 16 to 65 with Census Tree links that were born
in the United States and residing in one of our sample cities during the first census wave in 1910 or 1920. Individuals whose occupation is recorded as
“Not Yet Classified” are dropped from the sample. Estimates correspond to the two-stage least squares estimates from equation (3), using the immigrant
shift-share in equation (2) to instrument for A Fraction Immigrants. Because it is estimated in a first difference, only one observation per person per decade
pair is included. State by year fixed effects are included. Age fixed effects are also included to compare same-aged people across cities. “Move-out” refers
to individuals who moved out of their city of residence in the first census wave. Standard errors are corrected for clustering at the metropolitan area level.
p<0.01 *** p<0.05%* p<0.1%*.
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Table 4: Local Labor Market Impact of Immigrant Flows on U.S. Born Men

Age Adjustments Age Adjustments
and Pop. Weighted and Pop. Weighted

All Linkable Linkable Follow Movers
(1) (2) (3) (4)
A In the Labor Force
A Fraction Immigrants 0.15%** 0.15%** 0.26%** 0.30%**
( 0.05) ( 0.04) (10.06) (10.06)
Dependent Mean -0.02 -0.02 0.01 0.00
Observations 918 918 918 918
A Log Occupation Income Score
A Fraction Immigrants 0.18** 0.17%* (0.227%%* 0.06*
( 0.08) ( 0.07) (10.06) (10.04)
Dependent Mean 0.01 0.00 0.00 -0.01
Observations 918 918 918 918

Notes: Data obtained from the 1910, 1920, and 1930 full count U.S. census. Observation is a decadal difference at the city level, meaning there
are two observations per city, from 1910 to 1920 and from 1920 to 1930. Only U.S. born men 15-65 in the initial census wave are included. Individuals
whose occupation is recorded as “Not Yet Classified” are dropped from the sample. Estimates correspond to the two-stage least squares estimates
from equation (4), using the immigrant shift-share in equation (2) to instrument for AFraction Immigrants. State by year fixed effects are included.
In column (2) we restrict the sample to individuals that have Census Tree links before constructing the city-level average to verify that the aggregate
effects are similar when looking at the selected sample of linkable individuals. In column (3) we make three modifications. First, we subtract single-age
specific 10-year changes in outcomes to residualize by age (similar to age fixed effects). Second, we restrict the sample in the second survey wave to
26 to 75 year olds, to map into the ten year aging of the sample in the individuals specification. Third, we re-weight the city-level observations by the
number of men used to construct the city-level averages, to match the individual-level weighting in the individual-level specification. In column (4)
we make all of the same adjustments as in column (3), but we assign men to the city that they were observed in during the first census wave before
constructing the city-level averages, thus including movers. Standard errors are corrected for clustering at the metropolitan area level. p<0.01 ***
p<0.05%*% p<0.1*.
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Table 5: Post-Event Heterogeneous Individual Impacts of Immigrant Flows on U.S. Born Men: Stayers vs. Move-ins

A In A Log Ocec. A Log Occ. A Log Occ.
Moved Labor Force Enter LF  Exit LF Score A Ocec. Score> 0 Score< 0
(1) (2) (3) (4) (5) (6) (7) (8)
A Fraction Immigrants 2.38%**
(0.39)
A Fraction Immigrants*Stayer 0.16%** 0.13%%* -0.03 0.07 -0.70%** -0.10 -0.54%**
( 0.06) (0.05) (0.03) (0.05) ( 0.09) (0.07) ( 0.06)
A Fraction Immigrants*Move-in -0.25%HF -0.11 0.147%%* 0.617%%* -0.23 0.39%** -0.52%%*
(0.09) (0.09) (0.05) (0.11) (0.14) (0.14) (0.08)
Move-in 0.01 0.03*** 0.02%** 0.09%** 0.17%** 0.14%%* 0.047%**
(0.01) (0.00) (0.00) (0.01) (0.01) (0.01) ( 0.00)
Dependent Mean (in levels) 0.36 0.92 0.07 0.04 3.26 0.66 0.39 0.26
Observations 10,501,770 10,501,770 10,501,770 10,501,770 9,192,503 9,192,503 9,192,503 9,192,503

Notes: Data obtained from the 1910, 1920, and 1930 full count U.S. census. Sample restricted to men 16 to 65 with Census Tree links that were born
in the United States and residing in one of our sample cities during the second census wave in 1920 or 1930. Individuals whose occupation is recorded as
“Not Yet Classified” are dropped from the sample. Estimates correspond to the two-stage least squares estimates from equation (3), using the immigrant
shift-share in equation (2) to instrument for A Fraction Immigrants. Because it is estimated in a first difference, only one observation per person per decade
pair is included. Individuals are assigned to their second wave city when assigning the instrument value. State by year fixed effects are included. Age fixed
effects are also included to compare same-aged people across cities. Standard errors are corrected for clustering at the metropolitan area level. p<<0.01 ***,
p<0.05%* p<0.1%*.



9¢

Coefficient

o —

T T T T T T T T T
<-0.75 -0751t0-05 -05t0-025 -025tw0  Unchanged Oto 025 0.25t0 05 05t 075 =0.75

Figure 1: Distribution of Changes in Log Occupation Score In Response to Immigrant Flows

Notes: Data obtained from the 1910, 1920, and 1930 full count U.S. census. Sample restricted to men 16 to 65 with Census Tree links that were born
in the United States and residing in one of our sample cities during the first census wave in 1910 or 1920. Individuals whose occupation is recorded as
“Not Yet Classified” are dropped from the sample. Estimates correspond to the two-stage least squares estimates from equation (1), using the immigrant
shift-share in equation (2) to instrument for A Fraction Immigrants. Because it is estimated in a first difference, only one observation per person per decade

pair is included. State by year fixed effects are included. Age fixed effects are also included to compare same-aged people across cities. Standard errors are
corrected for clustering at the metropolitan area level. p<0.01 *** p<0.05**, p<0.1*.
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Figure 2: Heterogeneous Impacts of Immigrant Flows by Age and Education Score

Notes: Data obtained from the 1910, 1920, and 1930 full count U.S. census. Sample restricted to men 16 to 65 with Census Tree links that were born
in the United States and residing in one of our sample cities during the first census wave in 1910 or 1920. Individuals whose occupation is recorded as
“Not Yet Classified” are dropped from the sample. Estimates correspond to the two-stage least squares estimates from equation (3), using the immigrant
shift-share in equation (2) to instrument for A Fraction Immigrants. Because it is estimated in a first difference, only one observation per person per decade
pair is included. State by year fixed effects are included. Age fixed effects are also included to compare same-aged people across cities. Standard errors are
corrected for clustering at the metropolitan area level. p<0.01 *** p<0.05**, p<0.1*.
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Figure 3: Where did U.S. Born Men Move To?

Notes: Data obtained from the 1910, 1920, and 1930 full count U.S. census. Sample restricted to
men 16 to 65 with Census Tree links that were born in the United States and residing in one of our
sample cities during the first census wave in 1910 or 1920. Individuals whose occupation is recorded
as “Not Yet Classified” are dropped from the sample. Estimates correspond to the two-stage least
squares estimates from equation (1), using the immigrant shift-share in equation (2) to instrument
for AFraction Immigrants. Because it is estimated in a first difference, only one observation per
person per decade pair is included. State by year fixed effects are included. Age fixed effects are also
included to compare same-aged people across cities. Geocodes from Berkes, Karger, and Nencka
(2022) used to map people into state, SEA, and city. Standard errors are corrected for clustering at
the metropolitan area level. p<0.01 *** p<0.05** p<0.1*.
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Figure 4: Potential Displacement: New Immigrant Occupations and Out-Migration
Responses

Notes: The fraction of recent immigrants in each occupation are obtained from the 1920 and
1930 full count census. For the point estimates on the y-axis, the sample is restricted to men 16 to 65
with Census Tree links that were born in the United States and residing in one of our sample cities
during the first census wave in 1910 or 1920. Individuals whose occupation is recorded as “Not Yet
Classified” are dropped from the sample. Estimates on the y-axis correspond to the two-stage least
squares estimates from equation (3), using the immigrant shift-share in equation (2) to instrument
for AFraction Immigrants. Because it is estimated in a first difference, only one observation per
person per decade pair is included. State by year fixed effects are included. Age fixed effects are also
included to compare same-aged people across cities. Standard errors are corrected for clustering at
the metropolitan area level. Impacts on out-migration are the coefficients from Table C3.
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Notes: Data obtained from the 1910 and 1940 full count U.S. census. Sample restricted to men 0 to 44 in 1910 with Census Tree links that were born
in the United States and residing in one of our sample cities during the first census wave in 1910. Individuals whose occupation is recorded as “Not Yet
Classified” are dropped from the sample. In the bottom panel, “Mover” refers to individuals who moved out of their city of residence in the first census
wave, between 1910 and 1920. Estimates correspond to the two-stage least squares estimates from equation (4), using the immigrant shift-share in equation
(2) to instrument for AFraction Immigrants. Age, state, and metropolitan area (in 1910) fixed effects are included. Controls for the city level share black
in 1900, the low to high skill ratio in 1900, and the manufacturing share are included. Standard errors are corrected for clustering at the metropolitan area
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Figure 5: Long Run Impact of Immigrant Flows to City by Age in 1910
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Supplemental Appendix A Additional Data Details

Appendix A.1 Map of Cities in Estimation Sample

Figure A.1 plots a map of all cities used in our analysis, with each circle weighted by the level of
the population in 1900.

Appendix A.2 Immigrant Concentration in Cities

Figure A.2 plots the fraction of the male Full Count Census total population, immigrant
population, recent immigrant population and recent European immigrant population residing in
our sample cities in each wave of the Census. Although only roughly 40% of the total U.S. male
population lived in our sample cities from 1900-1930, 60-80% of immigrant populations resided
in these cities. We further note that if we consider any geographic location classified as a city in
the Census year 1930 (though not necessarily in our sample if that location was not consistently
classified as a city in the 1900-1920 waves), the share of recent immigrants residing in cities is in
excess of 90%. Thus, the large majority of new immigrant arrivals resided in U.S. cities in this
time period.

Appendix A.3 Life Cycle Profiles for Men’s Labor Force Participation and Occupation
Scores

Figure A.3 plots the share of men in the labor force and the average occupation score for men
(conditional on being in the labor force) at each age from 16-65. These life cycle profiles are
constructed as the average values of labor force participation and occupation scores at each age,
averaged across the 1910-1930 Censuses.

Appendix A.4 Comparison of Linking Methods

Tables A.1 provides additional detail of how the Census Tree linked data compares to linked data
obtained from the Census Linking Project (Abramitzky et al. 2022), henceforth CLP, and the
IPUMS Multigenerational Longitudinal Panel (Helgertz et al., 2023), henceforth [PUMS MLP.
For CLP data, we consider both links created using the ABE-exact (standard) method and the
ABE-NYSIIS (standard) method.! Table A.1 presents summary statistics for males in the Full
Count Census (for both the 1910-1920 and 1920-1930 cohorts) for the entire Census Tree
dataset, the two components of the Census Tree — FamilySearch.org genealogical records and
machine learning based links generated by the BYU Record Linking Lab (RLL) — and for CLP
and IPUMS MLP data. Table A.1 also presents the degree of overlap in links between these data
sources.

The first thing we observe is that the Census Tree data has a significantly larger number
of observations than either version of the CLP data or the [IPUMS MLP data. The Census Tree
data contains 9.8 million linked observations for the 1910-1920 and 1920-1930 cohorts
combined, compared to roughly 4 million for either CLP set of links or 6.3 million links from

' We note that the published CLP data for linking 1910-1920 also includes a set of links from early vintages of the
Census Tree project. We do not include those links with CLP data as part of this comparison.
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IPUMS MLP. Thus, the Census Tree data has more than double the number of observations in
CLP and 50% more observations than [IPUMS MLP data.

In general, we observe that all linking methods produce fairly representative Census
samples. However, these linked datasets all tend to underrepresent non-white men and
overrepresent married men. This lack of representativeness is slightly more pronounced in the
IPUMS MLP data than in either the Census Tree or CLP data.?

We also observe that the share of individuals who move out of their original city of
residence varies significantly across datasets. Our baseline Census Tree sample for the 1910-
1920 cohort has a move-out rate of approximately 31%; the two components of the Census Tree
have similar move rates of 27% (FamilySearch.org) and 34% (Record Linking Lab). On the
other hand, CLP data has a much higher move rate, in excess of 40%, and [PUMS MLP has a
notably lower move rate of 23%.> If we take as given the core data in FamilySearch.org as a
reference point for the actual move rate for this population, the final Census Tree data provides
the most representative method in terms of out-migration rates for this sample.*

We also note that Census Tree data encompasses the large majority of links observed in
CLP and IPUMS Data. 82% of links in CLP data are found in Census Tree data, and 96% of
links in [IPUMS data are contained in the Census Tree. Of the links in CLP that are not observed
in the Census Tree (20%), about half (or 10% of the total links) represent disagreements in which
pair of observations should be linked across Census waves. If we use the conservative CLP data,
there is much more overlap between CLP and Census data, with only 3% being links that
disagree with the Census Tree. Thus, Census Tree data appears to largely be an expansion of
linked observations observed in CLP and IPUMS data and does not present a large degree of
disagreement over which records are appropriately linked together.

Appendix A.5 Additional Detail on Instrument Construction and First Stage Results

Our baseline analysis uses changes in the predicted immigration share in each city to
instrument for changes in the immigrant share. The instrument is defined as follows (equation (3)
in the text):

1
PredFraclmmig,; =I3_ E Wi c1900ImMmMig; _c+
c,t =
L

where PredFraclmmig, is the predicted share of the population who are immigrants for each
city ¢ in each time period t € {1920,1930}, Pc,t is the predicted population of city ¢ in the time
period t, w; ¢ 1900 15 the fraction of all immigrants of region of origin i who reside in city ¢ in the
year 1900, and Immig; _. . is the total immigrants in-flows to the United States from region i
between time periods t — 10 and t, omitting the inflows that ultimately resided in city c.

2 One potential reason that married men are so overrepresented in IPUMS MLP data is that the algorithm used to
link records (see Helgertz et al., 2022)) includes data about household members. Households with additional
household members, such as married households, will thus be easier to link using this algorithm and thus
overrepresented in the final data.

3 If we use the conservative CLP data, these move rates drop to 34%, but the number of observations drops by
roughly 30%.

4 Family Search data has been used as a “truth set” in previous assessments of the quality of linked data such as
Abramitzky et al. (2021).
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Because the model is estimated in first differences, PredFraclmmig,,, is then difference
between time periods t and t — 10 yielding the instrument APredFraclmmig,,.

The predicted population, Isc,t, for each city is constructed as the population of each city
in the year 1900 multiplied by the cumulative, average urban population growth between the two
Census years being studied. Formally, this is constructed as:

Pct = Popc1900 * 9t ©
where g; ¢ is the cumulative, average population growth across all cities between Census years t
and t — 10, constructed leaving out the population growth in the census division that city c is in.
For example, in 1910, g; ¢ is the average population growth between 1900 and 1910 across all
cities outside of city ¢’s census division. In 1920, g; € is the average growth rate between 1900
and 1910, multiplied by the rate between 1910 and 1920.

The region of origin (i), is meant to capture the concentration of pre-existing immigrants
similar to the newly-arriving immigrants, as this might influence the location choice of new
arrivals. We follow an algorithmic approach when defining regions of origin. First, consistent
with Tabellini (2020) and Abramitzky et al., (2023) we focus on immigrants born in Europe, as
this is where the WWI and 1920s quota restrictions were the most binding. For each origin
country in Europe we calculate the number of individuals living in the US in the 1900 census
that were born in that country. If there were less than 10,000 individuals born in that country, we
reassign them to the closest neighbor in the same subregion (i.e., Northern Europe, United
Kingdom and Ireland, Western Europe, Southern Europe, Central/Eastern Europe, Russian
Empire). For example, Spain is reassigned to Portugal while Iceland is reassigned to Norway, the
closest neighbor in Northern Europe. If the nearest neighbor also does not meet the 10,000
threshold, it is again assigned to the nearest geographic neighbor in the same subregion (e.g.,
Albania is assigned to Greece and then Greece is assigned to Italy.). For some census
respondents, a specific country is not specified (ns), but just a region (e.g., United Kingdom, ns).
Individuals in these groups are reassigned to the country in the same subregion that had the
largest number of immigrants in 1900. So, for example, United Kingdom, ns, is reassigned to
Ireland. The country region assignments are listed in Appendix Table A.2. These source region
groupings differ slightly from those used by Tabellini (2020) and Abramitzky et al., (2023), but
as seen in Appendix Table A.3, this does not significantly affect our first stage estimates.
Average effects and heterogeneity patterns are also similar when using the region definitions of
Tabellini (2020) and Abramitzky et al., (2023).

As an alternative identification strategy, we also consider (as in Ager and Hansen (2017),
Tabellini (2020) and Abramitzky et al. (2023)) constructing predicted immigration for each city
based on not only the pre-existing settlement patterns of immigrants of different regions of
origin, but also on the basis of changes in U.S. immigration policy. Immigration from non-allied
European countries was substantially reduced during World War I and then the Immigration Acts
of the 1920s placed quotas on immigration from certain regions of the world. Thus, these
changes in policy provide an alternative way of constructing plausibly exogenous variation in
immigration over time.

Formally, we construct two instruments, one for WWI (affecting immigration between
1910 and 1920) and one for the Immigration Acts of the 1920s (affecting immigration between
1920 and 1930), as follows. Predicted immigration between 1910 and 1920 is constructed as:
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1
PredFraclmmig, 1920 = =—— ) Wic1900lmmig; 1910 World War I Intensity;)

Pe1920 :
where World War I Intensity is the measure taken from Abramitzky et al. (2023) Appendix Table
Al and Immig; 1910 1s the total inflows of immigrants to the US between 1900 and 1910 from
region i. For Allied regions, the instrument predicts little constraint in immigration over this
time period, whereas the non-allied regions, the instrument predicts a substantial decline in
immigration.

For the period 1920 to 1930, the undifferenced instrument is constructed as

PredFraclmmig, 1939 = ;Z Wi ¢ 1900 (Quota Intensity 2;)

' Pe1930 ~

where Quota Intensity 2; is the measure taken from Abramitzky et al. (2023) Appendix Table
A1, which captures restrictions imposed by the Immigration Acts of 1921 and 1924 and
Immig; 1950 1s the total inflows of immigrants to the US between 1910 and 1920 from region i.
Intuitively, for regions facing low quotas, which heavily restricted immigration from those
regions, the instrument predicts substantially lower inflows. For both measures we difference
predicted immigration to correspond with the first difference specification.

Table A.3 reports our first stage results at both the city and the individual level for the
shift-share instrument used in our primary specifications, as well as the first stage when using the
WWI and Quota Instruments described in Appendix B. In each case, we observe that the F-stats
are large. Generally, the instruments are predictive of immigration flows in the direction we
would expect, with a positive sign on the shift-share instruments based purely on historical
immigrant settlement patterns and a negative sign on the WWI/Quota based measures (indicating
reductions in immigration due to tighter restrictions).
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Appendix A. Additional Tables and Figures

Table A1l: Summary Statistics, Overlap, and Uniqueness of Linking Methods

Full Sample Census Tree Family Search RLL CLP Exact CLP NYSIIS MLP
(1) (2) 3) (4) (5) (6) (7

Age 33.76 33.05 33.84 32.61 32.86 32.77 33.78
White 0.91 0.94 0.99 0.92 0.95 0.94 0.96
Black 0.09 0.06 0.01 0.08 0.05 0.06 0.04
Other Race 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2nd Generation Immigrant 0.38 0.40 0.34 0.43 0.39 0.39 0.41
Married 0.53 0.58 0.68 0.52 0.56 0.56 0.64
Never Married 0.43 0.39 0.30 0.44 0.41 0.42 0.34
Divorced 0.01 0.01 0.00 0.01 0.01 0.01 0.00
In Labor Force 0.92 0.93 0.93 0.93 0.93 0.93 0.94
Occ. Score 28.05 28.77 29.85 28.17 28.90 28.79 29.28
Moved Cities 0.31 0.27 0.34 0.41 0.44 0.23
Share of Full Sample 1.00 0.61 0.21 0.39 0.26 0.26 0.39
Share Links in Census Tree 0.82 0.82 0.96
Share Unique Links Not in Census Tree 0.08 0.08 0.02
Share Links Disagree with Census Tree 0.10 0.10 0.01
Observations 16,115,439 9,770,869 3,445,605 6,325,264 4,148 575 4,234,324 6,297,052

Notes: Data obtained from the 1910, 1920, and 1930 full count U.S. census. Sample restricted to men 16 to 65 with Census Tree links that were
born in the United States and residing in one of our sample cities during the first census wave in 1910 or 1920. Individuals whose occupation is
recorded as “Not Yet Classified” are dropped from the sample. Individuals are linked over time using the Census Tree links originally introduced in
Price et al. (2021), but we also compare samples using the Census Linking Project (CLP) (Abramitzky et al., 2022) exact and NYSIIS standard links,
as well as IPUMS Multigenerational Longitudinal Panel (MLP) links. Family Search and Record Linking Lab (RLL) links are a subset of our Census
Tree sample. Family Search includes links from the Family Search genealogical platform while RLL uses the machine learning techniques originally
outlined in Price et al. (2021) on the Family Search training data. “Moved Cities” is a binary variable that equals one if they moved from the city

they were residing in during the first Census wave.



Table A2: Regions of Origin for Instrument Construction

Source Regions

Included Countries (code)

Denmark Denmark (400)

Finland Finland (401), Lapland, ns (403)

Norway Norway (404), Iceland (402)

Sweden Sweden (405)

England England (410)

Scotland Scotland (411)

‘Wales Wales (412)

Ireland Ireland (414), United Kingdom, ns (413),
Northern Europe, ns (419)

Belgium Belgium (420), Luxembourg (423)

France France (421), Monaco (424)

Netherlands Netherlands (425)

Switzerland Switzerland (426), Liechtenstein (422),
Western Europe, ns (429)

Italy Ttaly (434), Albania (430), Greece (433),

Malta (435), San Marino (437),
Vatican City (439), Southern Europe, ns (440)

Portugal Portugal (436), Andorra (431),
Gibraltar (432), Spain (438)

Austria Austria (450)

Czech Republic/Slovakia Czechoslovakia (452)

Germany Germany (453), Central Europe, ns (458),

Eastern Europe, ns (459)

Hungary Hungary (454)

Poland Poland (455)

Romania Romania (456), Bulgaria (451),

Yugoslavia (457)
USSR /Russia Other USSR/Russia (465),

Estonia (460), Latvia (461),
Lithuania (462), Baltic States, ns (463)

Notes: Consistent with Tabellini (2020) and Abramitzky et al., (2022) we focus on recent immi-
grants from European origins. We create origin regions as follows. First, we identify origin countries
that have more than 10,000 people living in the U.S. in the 1900 Census. If a source country has less
than 10,000 people in the US, it is assigned to the nearest geographic neighbor in the same region
(i.e., Northern Europe, Central Europe, Western Europe). If that country also has fewer than 10,000
people it moves to the next closest neighbor. For the “not specified” origins (e.g., Western Europe,
ns) we attach these to the source region that has the highest population in the U.S. as of 1900.
Otherwise, only the reported source countries available are used.
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Table A3: First Stage Relationship Between Immigrant Share and Enclave Instrument Measures

Tabellini (2020)

A Immigrant Share

Abramitzky et al. Abramitzky et al.

Baseline Groups (2023) Groups (2023) WWI/Quota Measures
(1) (2) (3) (4)
Individual-level Estimates
IV Measures 0.63*** 0.63*** 0.66*** -0.26***
(0.04) (0.03) (0.03) (0.01)
F-Statistic 310.10 359.18 636.50 691.70
Dependent Mean (in levels) -0.03 -0.03 -0.03 -0.03
Observations 9752578 9,752,578 9,752,578 9,752,578
City-level Estimates
IV Measure 0.26%** 0.25%** 0.23%* -0.35%**
(0.07) (0.06) (0.09) (0.03)
F-Statistic 16.53 19.60 5.82 112.20
Dependent Mean -0.03 -0.03 -0.03 -0.03
Observations 918 918 918 918

Notes: Data obtained from the 1910, 1920, and 1930 full count U.S. census. Sample restricted to men 16 to 65 with Census Tree links that were born in
the United States and residing in one of our sample cities during the first census wave in 1910 or 1920. Individuals whose occupation is recorded as “Not Yet
Classified” are dropped from the sample. Estimates correspond to the first stage estimates associated with equation (1). Because it is estimated in a first
difference, only one observation per person per decade pair is included. Column (1) uses the measure defined in the paper and used throughout. Column
(2) uses the same source country groups defined by Tabellini (2020). Column (3) uses the same source country groups as defined by Abramitzky et al.,
(2022). Column (4) uses the continuous WWTI and Quota measures outlined in Abramitzky et al., (2022). State by year fixed effects are included. Age fixed
effects are also included to compare same-aged people across cities. Standard errors are corrected for clustering at the metropolitan area level. p<0.0

p<0.05** p<0.1*.



%

Figure A1l: Location of Cities in Analysis Sample, Weighted by 1900 Population

Notes: Cities in our analysis sample are plotted, with the size weighted by the city population in 1900. Our sample includes all cities which are consistent
reported in the 1900, 1910, 1920, and 1930 full count census. The smallest population we observe in our sample cities in 1930 is 1,845.
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Share of Population in Sample Cities

1900 1910 1920 1930
Census Year

. Total Pop. . Immigrant Pop. . Recent Immigrant Pop. :| Recent European Immigrant Pop.
Figure A2: Fraction of U.S. Population in Sample Cities

Notes: Data obtained from the 1900 to 1930 full count census. The share of the total population, immigrant population, recent immigrant population
(arrived in the last 10 years), and recent European immigrant population is plotted for each Census wave.
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Figure A3: Labor Force Participation and Occupation Score Life-cycle Profile for U.S. Born Men

Notes: Data obtained from the 1910, 1920, and 1930 full count U.S. census. Sample restricted to men 16 to 65 with Census Tree links that were born in
the United States and residing in one of our sample cities during the first census wave in 1910 or 1920. Individuals whose occupation is recorded as “Not Yet
Classified” are dropped from the sample. The Occupation Score is the median total income (in hundreds of 1950 dollars) of all people with that occupation
in 1950.



Supplemental Appendix B Robustness Exercises

Appendix B.1 Robustness to Inverse Probability Weighting the Data to Improve
Representativeness

Table B.1 and Figure B.1 present our results (average impacts, heterogeneity by age, and
education; compare to Table 2and Figure 2) where we inverse probability weight our sample
along the dimensions of age, race, marital status, and city of residence in the initial wave to
better capture the representativeness of original Full Count Census sample. Our findings are
very similar to our baseline results.

Appendix B.2 Robustness to Controlling for 1900-1910 City-Age Pre-Trends

In Table B.2 and Figure B.2, we consider the robustness of our results to including pre-trends
computed off of individual data. To do this, we use Census Tree links for 1900-1910, and we
measure for each city the average changes in each outcome variable at each individual age.
These city-age averages are constructed using all men who lived in a given city in 1900,
regardless of whether or not they resided in the city in 1910.

Table B.2 reports our average individual findings and Figure B.2 reports our findings for
heterogeneous treatment effects across age and education. The notable differences we detect
when controlling for these pre-trends is that the coefficients on out migration and change in labor
force participation are reduced in magnitude. However, the standard errors on these estimates
are sufficiently large so we cannot reject that this effect is different from our baseline estimate.
And we observe that the heterogeneity in migration patterns (and all other outcomes) by age and
education are consistent with our baseline findings.

Appendix B.3 Robustness to Controlling for Additional City Characteristics

Table B.3 presents our average individual results when controlling for additional city
characteristics (i.e., allowing for differential trends in individual outcomes based on certain
features of their original city of residence). We alternatively include controls for the “skill ratio”
in the city (the share of workers with an education score above 50 divided by the share of
workers with an education score below 50), the share of black workers in the city, and the share
of workers employed in manufacturing in the city.! We find that accounting for these city
characteristics has minimal impact on our findings for migration, labor force status and
occupational income scores, and while unreported, we similarly find that the distributional
effects for each outcome remain similar to our baseline results as well.

Appendix B.4 Robustness to Using Variation from Immigration Policy and World War I
In Table B.4 and Figure B.3, we report our core findings using the WWI/Quota-based instrument

described in Appendix A. When using this instrument, the effect of immigration on labor market
outcomes is very similar, though the effect of immigration on out-migration nearly doubles in

! These robustness exercises are similar to several robustness exercises considered in Tabellini (2020).
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size, and the effect on changes in labor force participation increases.? The effect on log
occupational scores is now slightly negative, though still insignificant. Similar changes in the
average effects of immigration can be seen across workers of different ages and different
education levels, but the differences in the effects of immigration across these groups remains
similar to our baseline findings.

Appendix B.5 Robustness to Alternate Linking Strategies

In Table B.5, we present average individual results where we use different data sources to
construct linked samples and find similar results when using other linked data sources, with
some variation in the magnitude of the move-out effect (although we cannot reject that these
estimates are the same as our baseline results). For brevity’s sake, we do not report results
displaying heterogeneous impacts by age or education, however we find that these results are
consistent with our baseline findings.

Appendix B.6 Robustness to Using Alternate Income Score Measure

In Table B.6 and Figure B.4, we present results using an alternate measure of income instead of
occupation scores. Using the 1940 Census, we construct average income for workers in cells
defined by: worker’s race (white or nonwhite), 1 digit industry, 3 digit occupation, and current
state of residence.® We then assign workers in the 1910-1930 Census an income score based on
the cells they are in (where such cells do not exist in the 1940 Census, we first consider coarser
geography, such as Census regions or national averages, then solely the intersection between
race and occupation). We continue to apply the Collins and Wanamaker (2022) adjustments for
farmer incomes. Results using these alternative income scores are very similar to our baseline
results.

Appendix B.7 Long Run Results Using City Fixed Effects

Finally, Figure B.5 presents our long run estimates (as in Figure 5) where instead of controlling
for city characteristics, we include city fixed effects. We find very similar results as what we find
in Figure 5, although with city fixed effects, we can only interpret this evidence as describing
different effects for workers of different cohorts in cities receiving many immigrants, not the
differences between workers in cities wither higher or lower immigration.

2 We note that some of the differences in these results stem not from the WWI/Quota instrument so much as using
the regions of origin defined by Abramitzky et al. (2023).

3 Some occupations and industries observed in the years 1910-1930 are not observed in 1940, requiring generating a
balanced panel of occupations and industries, which reduces some variation relative to the 1950 occupation scores.
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Appendix B. Additional Tables and Figures

Table B1: Inverse Probability Weighting: Average Impact of Immigrant Flows on Economic Outcomes of U.S. Born Men

A In A Log Occ. A Log Oce. A Log Occ.
Moved Out Labor Force Enter LF  Exit LF Score A Occ. Score> 0 Score< 0
(1) (2) (3) (4) (5) (6) (7) (8)
A Fraction Immigrants — 1.07*** 0.30%** 0.24%F%  _0.06%*** 0.03 -0.40%%* 0.01 -0.35%%*
(0.35) ( 0.07) ( 0.06) ( 0.02) (0.03) ( 0.08) ( 0.05) ( 0.05)
Dependent Mean 0.31 0.93 0.06 0.05 3.31 0.64 0.35 0.28
Observations 9,752,578 9,752,578 9,752,578 9,752,578 8,632,908 8,632,908 8,632,908 8,632,908

Notes: Data obtained from the 1910, 1920, and 1930 full count U.S. census. Sample restricted to men 16 to 65 with Census Tree links that were born in
the United States and residing in one of our sample cities during the first census wave in 1910 or 1920. Individuals whose occupation is recorded as “Not Yet
Classified” are dropped from the sample. Estimates correspond to the two-stage least squares estimates from equation (1), using the immigrant shift-share
in equation (2) to instrument for AFraction Immigrants. Because it is estimated in a first difference, only one observation per person per decade pair is
included. We use 10-year age bins, race bins, marital status, and initial wave city in a logit regression to predict whether or not the individual can be linked
on the full census in our sample cities. We then re-weight individuals in the regression by the inverse of the logit predicted probability of linking. State by
year fixed effects are included. Age fixed effects are also included to compare same-aged people across cities. Standard errors are corrected for clustering at
the metropolitan area level. p<0.01 *** p<0.05** p<0.1*.
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Table B2: Robustness to Potential City-Age Pre-Trends: Impact of Immigrant Flows on U.S. Born Men

A In A Log Ocec. A Log Oce. A Log Occ.
Moved Out Labor Force Enter LF  Exit LF Score A Oce. Score> 0 Score< 0
(1) (2) (3) (4) (5) (6) (7) (8)
A Fraction Immigrants 0.52%* 0.19%** 0.12%%  -0.06%** 0.03 -0.27*** 0.05 -0.31%**
( 0.20) ( 0.06) ( 0.05) ( 0.02) ( 0.03) ( 0.06) ( 0.05) ( 0.05)
Dependent Mean (in levels) 0.31 0.93 0.06 0.05 3.31 0.64 0.35 0.28
Observations 9,751,200 9,751,200 9,751,200 9,751,200 8,630,513 8,630,513 8,630,513 8,630,513

Notes: Data obtained from the 1910, 1920, and 1930 full count U.S. census. Sample restricted to men 16 to 65 with Census Tree links that were born in
the United States and residing in one of our sample cities during the first census wave in 1910 or 1920. Individuals whose occupation is recorded as “Not Yet
Classified” are dropped from the sample. Estimates correspond to the two-stage least squares estimates from equation (1), using the immigrant shift-share
in equation (2) to instrument for AFraction Immigrants. Because it is estimated in a first difference, only one observation per person per decade pair is
included. Each regression controls for the outcome observed for people of the same exact age in the same city, differenced between 1900 and 1910 to control
for age-by-city specific pre-trends in the outcome. State by year fixed effects are included. Age fixed effects are also included to compare same-aged people
across cities. Standard errors are corrected for clustering at the metropolitan area level. p<0.01 *** p<0.05**, p<0.1*.
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Table B3: Robustness to City Pre-Period Controls: Impact of Immigrant Flows on U.S. Born Men

1900 Skill 1900 Fraction 1900 Emp. Share
Baseline Ratio*Cohort Black*Cohort Manufacturing*Cohort

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

Moved Out
A Fraction Immigrants 1.09%** 1.09%** 1.09%** 1.14%**
(0.34) (0.34) (0.33) (0.34)
Dependent Mean (in levels) 0.31 0.31 0.31 0.31
Observations 9,752,578 9,752,578 9,752,578 9,752,578
A Labor Force
A Fraction Immigrants 0.30%** 0.31%%* 0.30%** 0.32%%*
(0.06) (0.06) ( 0.06) (0.07)
Dependent Mean (in levels) 0.93 0.93 0.93 0.93
Observations 0752578 9,752,578 9,752,578 9,752,578
A Log Occ. Score
A Fraction Immigrants 0.04 0.04 0.04 0.04
(0.03) (0.03) (0.03) (0.03)
Dependent Mean (in levels) 3.31 3.31 3.31 3.31
Observations 8,632,008 8,632,908 8,632,908 8,632,908

Notes: Data obtained from the 1910, 1920, and 1930 full count U.S. census. Sample restricted to men 16 to 65 with Census Tree links that were born in
the United States and residing in one of our sample cities during the first census wave in 1910 or 1920. Individuals whose occupation is recorded as “Not Yet
Classified” are dropped from the sample. Estimates correspond to the two-stage least squares estimates from equation (1), using the immigrant shift-share
in equation (2) to instrument for A Fraction Immigrants. Because it is estimated in a first difference, only one observation per person per decade pair is
included. The 1900 Skill Ratio is number of non-immigrant men 16 to 65 in occupations with education scores under 50 over the number in occupations
with education scores over 50. The 1900 manufacturing share is the share of all workers in manufacturing. State by year fixed effects are included. Age fixed
effects are also included to compare same-aged people across cities. Standard errors are corrected for clustering at the metropolitan area level. p<0.01 ***,
p<0.05*%*% p<0.1*.



9¢

Table B4: WWI and Quota Restriction IV: Average Individual Impact of Immigrant Flows on U.S. Born Men

A In A Log Ocec. A Log Oce. A Log Occ.
Moved Out Labor Force Enter LF  Exit LF Score A Oce. Score> 0 Score< 0
(1) (2) (3) (4) (5) (6) (7) (8)
A Fraction Immigrants 1.95%** 0.48%** 0.40%**€  _(.08%** -0.01 -0.23%** 0.09% -0.25%**
( 0.39) ( 0.07) ( 0.06) ( 0.02) ( 0.05) ( 0.09) ( 0.05) ( 0.06)
Dependent Mean (in levels) 0.31 0.93 0.06 0.05 3.31 0.64 0.35 0.28
Observations 9,752,578 9,752,578 9,752,578 9,752,578 8,632,908 8,632,908 8,632,908 8,632,908

Notes: Data obtained from the 1910, 1920, and 1930 full count U.S. census. Sample restricted to men 16 to 65 with Census Tree links that were born
in the United States and residing in one of our sample cities during the first census wave in 1910 or 1920. Individuals whose occupation is recorded as
“Not Yet Classified” are dropped from the sample. Estimates correspond to the two-stage least squares estimates from equation (1). Rather than using the
immigrant share instruments, we use the WWI and Quota measures reported by Abramitzky et al., (2023). Because it is estimated in a first difference, only
one observation per person per decade pair is included. State by year fixed effects are included. Age fixed effects are also included to compare same-aged

people across cities. Standard errors are corrected for clustering at the metropolitan area level. p<0.01 *** p<0.05%*, p<0.1*.



Table B5: Alternative Linking Methods: Impact of Immigrant Flows on U.S. Born Men

AIn A Log Occ. A Log Occ. A Log Occ.
Moved Out Labor Force Enter L Exit LF Score A Occ. Score> 0 Score< 0
(1) 2) (3) 4) (5) (6) (7) (8)
Baseline: Census Tree (Family Search + RLL Links)
A Fraction Immigrants 1.09%%* 0.30%** 0.24%¥*  _0.06%** 0.04 -0.35%** 0.05 -0.34%%*
(0.34) ( 0.06) (0.06)  (0.02) (0.03) (0.07) (0.05) (0.05)
Dependent Mean (in levels) 0.31 0.93 0.06 0.05 3.31 0.64 0.35 0.28
Observations 0752,578 9,752,578 9,752,578 9,752,578 8,632,008 8,632,008 8,632,908 8,632,908
CLP Exact Standard Links
A Fraction Immigrants 1.08%** 0.34%%* 0.28%**  -0.06%** -0.01 -0.29%%* 0.03 -0.27%%*
(10.36) (0.07) (10.07) (0.02) (0.05) (10.09) (10.07) (10.06)
Dependent Mean (in levels) 0.41 0.93 0.06 0.05 3.31 0.68 0.36 0.30
Observations 4,142,341 4142341 4,142,341 4,142,341 3,650,601 3,650,601 3,650,601 3,650,601
CLP NYSIIS Standard Links
A Fraction Immigrants 111 0.34%%* 0.29%*¥*  _0.06%** 0.04 -0.28%** 0.08 -0.31%**
(0.33) (0.08) (007)  (0.02) (0.05) (0.09) (0.07) (0.06)
Dependent Mean (in levels) 0.44 0.93 0.06 0.05 3.31 0.69 0.37 0.31
Observations 4,226,601 4,226,601 4,226,601 4,226,601 3,712,699 3,712,699 3,712,699 3,712,699
Minnesota MLP Links
A Fraction Immigrants 0.82%** 0.24%%* 0.19%*¥*  -0.05%** 0.05 -0.14%* 0.14%** -0.23%¥*
(0.29) (0.05) (0.05)  (0.02) (0.04) (0.07) (0.04) (0.05)
Dependent Mean (in levels) 0.23 0.94 0.05 0.04 3.33 0.60 0.33 0.26
Observations 6,294,481 6,294,481 6,294,481 6,294,481 5,635,805 5,635,805 5,635,805 5,635,805

Notes: Data obtained from the 1910, 1920, and 1930 full count U.S. census. Sample restricted to men 16 to 65 that were born in the United States and residing in
one of our sample cities during the first census wave in 1910 or 1920 that are linked by the specified linking method. Individuals whose occupation is recorded as “Not Yet
Classified” are dropped from the sample. Links in the second and third panel are obtained from the Census Linking Project (CLP) (Abramitzky et al., 2022) and use the
exact and NYSIIS standard links. Links in the fourth panel use the IPUMS Multigenerational Longitudinal Panel (MLP) links. Estimates correspond to the two-stage least
squares estimates from equation (1), using the immigrant shift-share in equation (2) to instrument for AFraction Immigrants. Because it is estimated in a first difference,
only one observation per person per decade pair is included. State by year fixed effects are included. Age fixed effects are also included to compare same-aged people across

cities. Standard errors are corrected for clustering at the metropolitan area level. p<0.01 *** p<0.05**, p<0.1*.
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Table B6: Alternative Income Measure: Individual Impact of Immigrant Flows on U.S. Born Men

A Log Oce. A Log Income

Score Bin
(1) (2)
A Fraction Immigrants 0.04 0.08
( 0.03) ( 0.05)
Dependent Mean 3.31 6.98
Observations 8,632,908 8,614,801

Notes: Data obtained from the 1910, 1920, and 1930 full count U.S. census. Sample restricted to men 16 to 65 with Census Tree links that were
born in the United States and residing in one of our sample cities during the first census wave in 1910 or 1920. Individuals whose occupation is recorded
as “Not Yet Classified” are dropped from the sample. The outcome is the difference in the income score between the first and second wave. The
income score is the average income for people in the same occupation, one digit industry, state, and race group as the individual. Estimates correspond
to the two-stage least squares estimates from equation (1), using the immigrant shift-share in equation (2) to instrument for A Fraction Immigrants.
Because it is estimated in a first difference, only one observation per person per decade pair is included. State by year fixed effects are included. Age
fixed effects are also included to compare same-aged people across cities. Standard errors are corrected for clustering at the metropolitan area level.
p<0.01 *** p<0.05%*, p<0.1*.
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Figure B1: Inverse Probability Weighted: Heterogeneous Impacts of Immigrant Flows by Age and Education Score

Notes: Data obtained from the 1910, 1920, and 1930 full count U.S. census. Sample restricted to men 16 to 65 with Census Tree links that were born in
the United States and residing in one of our sample cities during the first census wave in 1910 or 1920. Individuals whose occupation is recorded as “Not Yet
Classified” are dropped from the sample. Estimates correspond to the two-stage least squares estimates from equation (3), using the immigrant shift-share
in equation (2) to instrument for A Fraction Immigrants. Because it is estimated in a first difference, only one observation per person per decade pair is
included. We use 10-year age bins, race bins, marital status, and initial wave city in a logit regression to predict whether or not the individual can be linked
on the full census in our sample cities. We then re-weight individuals in the regression by the inverse of the logit predicted probability of linking. State by
year fixed effects are included. Age fixed effects are also included to compare same-aged people across cities. Standard errors are corrected for clustering at
the metropolitan area level. p<0.01 *** p<0.05** p<0.1*.
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Figure B2: Robustness to Potential City-Age Pre-Trends: Heterogeneous Impacts of Immigrant Flows by Age and Education Score

Notes: Data obtained from the 1910, 1920, and 1930 full count U.S. census. Sample restricted to men 16 to 65 with Census Tree links that were born in
the United States and residing in one of our sample cities during the first census wave in 1910 or 1920. Individuals whose occupation is recorded as “Not Yet
Classified” are dropped from the sample. Estimates correspond to the two-stage least squares estimates from equation (3), using the immigrant shift-share
in equation (2) to instrument for A Fraction Immigrants. Because it is estimated in a first difference, only one observation per person per decade pair is
included. Each regression controls for the outcome observed for people of the same exact age in the same city, differenced between 1900 and 1910 to control
for age-by-city specific pre-trends in the outcome. State by year fixed effects are included. Age fixed effects are also included to compare same-aged people
across cities. Standard errors are corrected for clustering at the metropolitan area level. p<0.01 *** p<0.05**, p<0.1*.
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Figure B3: WWI and Quota Restriction IV: Heterogeneous Impacts of Immigrant Flows by Age and Education Score

Notes: Data obtained from the 1910, 1920, and 1930 full count U.S. census. Sample restricted to men 16 to 65 with Census Tree links that were born
in the United States and residing in one of our sample cities during the first census wave in 1910 or 1920. Individuals whose occupation is recorded as
“Not Yet Classified” are dropped from the sample. Estimates correspond to the two-stage least squares estimates from equation (3). Rather than using the
immigrant share instruments, we use the WWI and Quota measures reported by Abramitzky et al., (2023). Because it is estimated in a first difference, only
one observation per person per decade pair is included. State by year fixed effects are included. Age fixed effects are also included to compare same-aged
people across cities. Standard errors are corrected for clustering at the metropolitan area level. p<0.01 *** p<0.05*%* p<0.1*.
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Figure B4: Alternative Income Measure: Heterogeneous Impacts of Immigrant Flows by Age and Education Score

Notes: Data obtained from the 1910, 1920, and 1930 full count U.S. census. Sample restricted to men 16 to 65 with Census Tree links that were born
in the United States and residing in one of our sample cities during the first census wave in 1910 or 1920. Individuals whose occupation is recorded as “Not
Yet Classified” are dropped from the sample. The outcome is the difference in the income score between the first and second wave. The income score is the
average income for people in the same occupation, one digit industry, state, and race group as the individual. Estimates correspond to the two-stage least
squares estimates from equation (3), using the immigrant shift-share in equation (2) to instrument for A Fraction Immigrants. Because it is estimated in a
first difference, only one observation per person per decade pair is included. State by year fixed effects are included. Age fixed effects are also included to
compare same-aged people across cities. Standard errors are corrected for clustering at the metropolitan area level. p<0.01 *** p<0.05** p<0.1*.
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Figure B5: Robustness to City Fixed Effects: Long Run Impact of Immigrant Flows to City by Age in 1910

Notes: Data obtained from the 1910 and 1940 full count U.S. census. Sample restricted to men 0 to 44 in 1910 with Census Tree links that were born
in the United States and residing in one of our sample cities during the first census wave in 1910. Individuals whose occupation is recorded as “Not Yet
Classified” are dropped from the sample. Estimates correspond to the two-stage least squares estimates from equation (4), using the immigrant shift-share
in equation (2) to instrument for A Fraction Immigrants. In the bottom panel, “Mover” refers to individuals who moved out of their city of residence in the
first census wave, between 1910 and 1920. Age, state, and city (in 1910) fixed effects are included. Because city fixed effects are included, the total effect for
each group cannot be identified so all effects are relative to the omitted group, 40-45 year olds in 1910. Standard errors are corrected for clustering at the
metropolitan area level. 95-percent confidence intervals are provide.



Supplemental Appendix C Additional Results
Appendix C.1 Additional Regression Details for Results in Table 3, Figure 2 and Figure 4

Tables C.1, C.2, and C.3 report full regression results for the regression coefficients plotted in
Figures 2 and 4, where we study differences in the impact of immigration on workers by worker
age, education, and initial occupation.

Appendix C.2 Results for Women

Table C.4 reports average results for women. With our linked data, we can generate a large
sample of women in the data, more than 10 million observations in total.! However, once we
condition on labor force participation in consecutive Census waves (as in columns 5-8 of Table
C.4), that number drops to less than 1.5 million.

Higher immigration led to increased out-migration for women, but no increases in labor
force participation or incomes. Women were less likely to switch into a lower paying occupation
with higher immigration, but also much less likely to switch into a higher paying occupation.
However, given that the sample of women who remain in the labor force across two consecutive
Census periods is small and likely highly selected, we are hesitant to reach strong conclusions
based on these findings.

Appendix C.3 Results with Effects Varying by Initial Occupation Score Quintile

Table C.5 presents our results where we use quintiles of the occupation score distribution as an
alternative proxy for worker skill (instead of education score). We find a very similar pattern of
the impact of immigration across worker skill levels using this alternative measure, with workers
in lower skill occupations seeing higher out-migration rates and income losses relative to
workers initially employed in higher-skill occupations.

Appendix C.4 OLS Results

In Table C.6 we report our baseline results at the individual level where we estimate the impact
of immigration using OLS with the variation in fraction of recent immigrants in the city
population. We find that many of our results are very similar to our baseline findings in Table 5
— natives are more likely to be in the labor force, less likely to switch occupations, and
particularly less likely to make a downward occupational switch.

The most notable difference in our findings is that we no longer detect a significant out-
migration response with increased immigration. We do not find this surprising, however.
Immigrants likely select their residence on the basis of local labor market characteristics that also
appeal to native workers (which may also explain the small, but now significant estimated gains
to incomes with added immigration). As a result, we would naturally expect that the underlying

! Notably, this is a slightly larger sample than we obtain for men. The most likely reason for this difference is that
the time period we study intersects with both WWI and the Spanish Influenza outbreak, both of which
disproportionately affected men.
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move-out rate for natives in these cities is lower, which biases the out-migration response
negatively.

Appendix C.5 Heterogeneous Impacts of Immigration Across Cities of Different Sizes

Table C.7 reports our results for the impact of immigration where we allow for an interaction
between the change in the fraction of immigrants in the city and the size of the city (bigger or
smaller than 30,000 residents). We include a control for being a large or small city and then
instead of including a stand-alone treatment variable for increases in immigration, we interact
treatment with both city sizes, meaning the interaction terms can be interpreted as the average
effect of immigration in big or small cities.

We find several notable differences in the impact of immigration across small and larger cities.
Increases in immigrants in large cities generates outcomes very similar to our baseline findings —
increased out-migration, increased labor force participation, no effect on incomes, and reduced
downward occupational switching. In contrast, increases in immigration in small cities induce
no out-migration, less (though imprecise) increases in labor force participation, larger (but
imprecise) increases in income, and both a decrease in downward occupational switching and an
increase in upward occupational switching. These differences may suggest a different degree of
social capital in larger and small cities — workers in smaller cities may have strong local ties,
reducing their incentives to migrate and creating additional opportunities for upward mobility in
response to increased immigration. We leave further exploration of these differences for future
research.

Appendix C.6 Heterogeneous Impacts of Immigration Across Workers with Native Born
Parents and Second Generation Immigrants

Table C.8 reports our results on how the impact of immigration differs across native workers
whose parents are also born in the United States versus workers who have at least one parent
born in a foreign country. We find minimal differences between the outcomes for these two
types of workers, the one difference being that increased immigration does lead to significant
income increases for second-generation immigrants, but no effects for other natives (though we
cannot reject no difference in these coefficients). That said, second-generation immigrants here
comprise 35-40% of city populations in our data (see Table 1), and so second-generation
immigrants were not a small minority in this period of history and thus less likely to see
significantly different outcomes than workers with native born parents.

Appendix C.7 Results on Occupational Mobility and Immigrant-Intensive Occupations

One possible explanation for the “insurance effect” we document from higher immigration is that
declining immigration in this period of history may have induced natives to switch into
occupations traditionally performed by immigrants (“immigrant intensive”). To explore this
possibility, we divide occupations up into four quartiles of immigrant intensity (measured as the
ratio of immigrants to natives in a given occupation). For highest quartile of immigrant intensity,
30% or more of employment in that occupation comes from immigrants.
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Table C.9 presents results using our shift-share implementation of specification (1), similar to
Table 2, but where the dependent variable is making an occupational switch and entering an
occupation in each of the four quartiles of immigrant intensity. We see that in areas where
immigration remained high, natives were actually more likely to switch into occupations in the
highest quartile of immigrant intensity. There is a modest reduction in switching into occupations
in the 3" quartile of immigrant intensity, but a much larger reduction in switching into
occupations in the 2" quartile (with no significant effect for the 1% quartile). Thus, although
immigration changed which occupations natives entered when switching occupations, it does not
appear as though reduced immigration flows generated large native switches into the most
immigrant intensive occupations (at least among original residents of the city).

Appendix C.8 Modifying Local Labor Market Specifications

Table C.10 extends the analysis of Table 4 by separately exploring what happens to our results
estimated at the local labor market level when considering the following four separate
adjustments to the specification: 1) restricting the sample to only workers who can be linked
across Census waves (Column 2); 2) restricting the sample to only workers who can be linked,
and subtracting off age-specific means in changes in the fraction of immigrants and changes in
labor market outcomes, effectively residualizing these results for age fixed effects (Column 3);
3) restricting the sample to only workers who can be linked, but changing the age groups of
workers being compared in two consecutive Census waves to focus on similar birth cohorts,
comparing outcomes for 16-65 year olds in the first year with outcomes for 26-75 year olds in
the second year; and 4) weighting each city proportional to its population.

Of particular note are the results in Column 4, which show what happens when following
studying a sample of linked workers across two Censuses and following the same birth cohorts
over time, but without controlling for age fixed effects. When age fixed effects are not included,
changing the age ranges being studied over time has a significant impact on the estimated effects
of immigration at the local labor market level. But as seen in Table 4, when combining this
adjustment with residualizing variables for age, these changes go away.

Appendix C.9 Removing Age Fixed Effects from Individual Specifications

Table C.11 reports our baseline results for the average individual level impacts of immigration
from Table 2 and our results split by movers and stayers in Table 3, but without including age
fixed effects. We see the omission of age fixed effects flips the effect of immigration on labor
force participation and also now reduces incomes, via reduced opportunities for upward mobility.
We also observe that the observed benefits of immigration to stayers in Table 3 are largely
eliminated, with reductions in labor force participation and no gains in income.
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Appendix C. Additional Tables and Figures

Table C1: Heterogeneity by Age: Impact of Immigrant Flows on U.S. Born Men

A In A Log Ocec. A Log Oce. A Log Occ.
Moved Out Labor Force Enter LF  Exit LF Score A Ocec. Score> 0 Score< 0
(1) (2) (3) (4) (5) (6) (7) (8)
A Fraction Immigrants*Age 16-25  1.98%** 0.67%** 0.60%**  -0.07** -0.05 -0.32%%* 0.03 -0.29%%*
(0.43) (0.09) (0.09)  (0.03) (0.05) ( 0.08) ( 0.06) ( 0.05)
A Fraction Immigrants*Age 26-35  0.98%** 0.12%* 0.05 -0.07F** 0.02 -0.28%** 0.06 -0.30%**
(0.34) (0.05) (0.05)  (0.03) (0.04) ( 0.09) ( 0.06) ( 0.06)
A Fraction Immigrants*Age 36-45 0.46 0.12%* 0.03 -0.10%%* 0.08%* -0.42%%% 0.00 -0.35%%*
(0.30) (0.05) (0.05) (002 (003 (008 (007 ( 0.06)
A Fraction Immigrants*Age 46-55 0.11 0.10 -0.00 -0.10 0.20%%* -0.47%8% 0.09 -0.49%%*
(0.27) (0.08) (0.06)  (0.07) (0.03) (0.09) (0.08) (0.07)
A Fraction Immigrants*Age 56-65 -0.34 -0.45%** -0.06 0.40%** 0.27*** -0.38%** 0.20 -0.51%**
(0.28) (0.16) (0.07)  (0.13) (0.05) (0.12) (0.13) (0.07)
Dependent Mean (in levels) 0.31 0.93 0.06 0.05 3.31 0.64 0.35 0.28
Observations 0.752,578  9.752,578 9752578 0752578 8,632,008 8,632,008 8,632,908 8,632,908

Notes: Data obtained from the 1910, 1920, and 1930 full count U.S. census. Sample restricted to men 16 to 65 with Census Tree links that were born
in the United States and residing in one of our sample cities during the first census wave in 1910 or 1920. Individuals whose occupation is recorded as
“Not Yet Classified” are dropped from the sample. Estimates correspond to the two-stage least squares estimates from equation (3), using the immigrant
shift-share in equation (2) to instrument for A Fraction Immigrants. Because it is estimated in a first difference, only one observation per person per decade
pair is included. State by year fixed effects are included. Age fixed effects are also included to compare same-aged people across cities. Standard errors are

corrected for clustering at the metropolitan area level. p<0.01 *** p<0.05** p<0.1*.
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Table C2: Heterogeneity by Education Score: Impact of Immigrant Flows on U.S. Born Men

A In A Log Occ. A Log Oce. A Log Occ.
Moved Out Labor Force Enter LF  Exit LF Score A Ocec. Score> 0 Score< 0
(1) (2) (3) (4) (5) (6) (7) (8)
A Fraction Immigrants*Ed. Score Missing  1.68*** -0.24* -0.49%*% 0. 25%**
(0.41) (0.13) (0.15)  (0.06)
A Fraction Immigrants*Quintile 1 1.72%%* 0.01 0.03 0.01 -0.67HF* -0.58%** -0.85%** 0.32%%*
(0.39) (0.03) (0.02) (002  (012)  (013)  (0.14) (0.10)
A Fraction Immigrants*Quintile 2 1.20%%* 0.00 0.01 0.01 -0.25%* -0.58%* -0.48%* 0.12
(0.31) ( 0.04) (0.02) ( 0.03) ( 0.10) (0.27) (0.19) (0.13)
A Fraction Immigrants*Quintile 3 0.98%** 0.07%** 0.01 -0.06%+* 0.06 -0.56%4* 0.12 -0.62%%*
(0.34) (0.03) (0.02)  (0.02) (0.11) (0.10) (0.14) (0.10)
A Fraction Immigrants*Quintile 4 0.93%¥* 0.08%** 0.04* -0.04** 0.17** -0.31%* 0.07 -0.40%%*
(0.32) (0.03) (0.02) (002  (007)  (014)  (0.08) (0.11)
A Fraction Immigrants*Quintile 5 0.24 0.09%** -0.00 -0.09%%* 0.26%** -0.56%F* 0.04 -0.58%%*
(0.30) (0.03) (0.02) (002 (0060  (017)  (0.10) (0.12)
Dependent Mean (in levels) 0.31 0.93 0.06 0.05 3.31 0.64 0.35 0.28
Observations 0718347 9718347  9.718,347 9718347 8,601,374 8,601,374 8,601,374 8,601,374

Notes: Sample includes all U.S. born men 16 to 65 that can be linked across two census waves: 1910 to 1920 and 1920 to 1930 and were residing in
a city that can be identified in the 1900, 1910, 1920, and 1930 census in 1910 or 1920 respectively. Occupations are grouped into quintiles of the share of
individuals in that occupation in 1950 that had any college education. Individuals whose occupation is recorded as “Not Yet Classified” are dropped from
the sample. Estimates correspond to the two-stage least squares estimates from equation (3), using the immigrant shift-share in equation (2) to instrument
for AFraction Immigrants. We also control for education quintile bin indicators as in equation (3). Because it is estimated in a first difference, only one
observation per person per decade pair is included. State by year fixed effects are included. Age fixed effects are also included to compare same-aged people
across cities. Standard errors are corrected for clustering at the metropolitan area level. p<0.01 *** p<0.05**, p<0.1*.
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Table C3: Heterogeneity by Initial Occupation: Impact of Immigrant Flows on U.S. Born Men

A In A Log Occ. A Log Oce. A Log Occ.
Moved Out Labor Force Enter LF  Exit LF Score A Occ. Score> 0 Score< 0
(1) (2) (3) (4) (5) (6)
A Fraction Immigrants*No Occ. 1.68%** -0.24* -0.48%F% (.24
(0.42) (0.13) (0.15)  (0.06)
A Fraction Immigrants*Laborer/Other 1.92%4% -0.02 0.03* 0.05%* SLOTHHR 133k ] 9%k 0.20
(0.41) (0.02) (0.02)  (0.02) (0.21) (0.32) (0.27) (0.13)
A Fraction Immigrants*Services 1.07*%* 0.07 -0.01 -0.08%* 0.317%** -0.75HHF 0.21 -0.72%K*
(0.30) (0.05) (0.02)  (0.04) (0.10) (0.18) (0.13) (0.14)
A Fraction Immigrants*Clerical 0.79%* 0.07%* 0.05%* -0.02 0.17** -0.10 0.18** -0.27**
(0.33) (0.03) (0.02)  (0.02) (0.08) (0.11) (0.08) (0.12)
A Fraction Immigrants*Operative 1.41%** 0.05 0.02 -0.03 -0.05 -0.12 -0.03 -0.03
(0.34) (0.03) (0.02) (002  (010)  (026)  (0.12) (0.27)
A Fraction Immigrants*Sales 0.88%** 0.05* 0.01 -0.04 (0.38%** -0.77HHE 0.01 -0.817%%*
( 0.32) ( 0.03) ( 0.02) (0.02) ( 0.07) (0.21) ( 0.09) ( 0.16)
A Fraction Immigrants*Craftsmen 1.03%** 0.02 0.01 -0.01 0.33%** -0.05 0.36%** -0.36%+*
(0.33) (0.03) (0.02)  (0.02) (0.09) (0.09) (0.08) (0.12)
A Fraction Immigrants*Manager /Official 0.09 0.09%** -0.01 -0.10%** 0.69%** -0.89%** 0.37*** S1.21%%*
(0.28) (0.03) (0.02)  (0.03) ( 0.06) (0.18) ( 0.06) (0.16)
A Fraction Immigrants*Professional /Technical 0.42 0.14%%* -0.01 -0.15%4* 0.56%** -0.50%4* 0.36%** -0.87H4*
( 0.32) ( 0.03) ( 0.02) ( 0.03) ( 0.07) (0.17) ( 0.05) (0.14)
Dependent Mean (in levels) 0.31 0.93 0.06 0.05 3.31 0.64 0.35 0.28
Observations 0718347 9718347 9718347 9718347 8,601,374 8601374 8,601,374 8,601,374

Notes: Data obtained from the 1910, 1920, and 1930 full count U.S. census. Sample restricted to men 16 to 65 with Census Tree links that were born in
the United States and residing in one of our sample cities during the first census wave in 1910 or 1920. Individuals whose occupation is recorded as “Not Yet
Classified” are dropped from the sample. Estimates correspond to the two-stage least squares estimates from equation (3), using the immigrant shift-share
in equation (2) to instrument for A Fraction Immigrants. We also control for occupation bin indicators as in equation (3). Because it is estimated in a first
difference, only one observation per person per decade pair is included. Occupations are listed by average occupation score, from lowest to highest. State by
year fixed effects are included. Age fixed effects are also included to compare same-aged people across cities. Standard errors are corrected for clustering at
the metropolitan area level. p<0.01 *** p<0.05*%* p<0.1*.
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Table C4: Impact of Immigrant Flows on Economic Outcomes of U.S. Born Women, Linked Individuals

A In A Log Ocec. A Log Oce. A Log Occ.
Moved Out Labor Force Enter LF  Exit LF Score A Oce. Score> 0 Score< 0
(1) (2) (3) (4) (5) (6) (7) (8)
A Fraction Immigrants 0.86%** 0.04 0.12% 0.08 0.01 -0.73%** -0.53%%* -0.30%**
( 0.32) ( 0.08) ( 0.06) (0.07) ( 0.07) (0.17) ( 0.11) ( 0.08)
Dependent Mean (in levels) 0.26 0.26 0.09 0.13 2.92 0.49 0.25 0.21
Observations 9,889,691 9,889,691 9,889,691 9,889,691 1,307,998 1,307,998 1,307,998 1,307,998

Notes: Data obtained from the 1910, 1920, and 1930 full count U.S. census. Sample restricted to women 16 to 65 with Census Tree links that were
born in the United States and residing in one of our sample cities during the first census wave in 1910 or 1920. Individuals whose occupation is recorded as
“Not Yet Classified” are dropped from the sample. Estimates correspond to the two-stage least squares estimates from equation (1), using the immigrant
shift-share in equation (2) to instrument for A Fraction Immigrants. Because it is estimated in a first difference, only one observation per person per decade
pair is included. State by year fixed effects are included. Age fixed effects are also included to compare same-aged people across cities. Standard errors are
corrected for clustering at the metropolitan area level. p<0.01 ***, p<0.05%*, p<0.1*.
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Table C5: Heterogeneity by Occupation Score: Impact of Immigrant Flows on U.S. Born Men

A In A Log Occ. A Log Oce. A Log Occ.
Moved Out Labor Force Enter LF  Exit LF Score A Occ. Score> 0 Score< 0
(1) (2) (3) (4) (5) (6) (7) (8)
A Fraction Immigrants*Oce. Score Missing — 1.66*** -0.24* -0.49%** 0. 25%*x*
(0.42) (0.13) (0.15)  (0.06)
A Fraction Immigrants*Quintile 1 1.50%** -0.02 0.04%* 0.05%** -0.99%** -1.05%%* S1.21%F* 0.25%**
(0.36) (0.03) (0.02) (002 (0190 (015  (0.19) (0.09)
A Fraction Immigrants*Quintile 2 1.18%** 0.05 0.03 -0.02 -0.09 -0.19 -0.33%* 0.12
(0.33) ( 0.03) ( 0.02) ( 0.02) ( 0.09) ( 0.15) (0.14) (0.17)
A Fraction Immigrants*Quintile 3 1.16%** 0.05%* 0.04* -0.02 0.01 -0.25%%* 0.02 -0.08
(0.34) (0.02) (0.02)  (0.02) (0.13) ( 0.09) (0.17) (0.13)
A Fraction Immigrants*Quintile 4 0.99%** 0.06** -0.01 -0.07%%* 0.07 0.46%** 0.40%%* 0.06
(0.35) (0.03) (0.02) (002  (010) (009  (0.10) (0.14)
A Fraction Immigrants*Quintile 5 0.06 0.07%** -0.01 -0.09%%* 0.58%** -0.56%FF 0.40%** -0.92%%*
(0.28) (0.03) (0.02) (002 (007  (018)  (0.10) (0.11)
Dependent Mean (in levels) 0.31 0.93 0.06 0.05 3.31 0.64 0.35 0.28
Observations 0752578 9,752,578 9,752,578 9752578 8,632,008 8,632,908 8,632,908 8,632,908

Notes: Data obtained from the 1910, 1920, and 1930 full count U.S. census. Sample restricted to men 16 to 65 with Census Tree links that were born in
the United States and residing in one of our sample cities during the first census wave in 1910 or 1920. Individuals whose occupation is recorded as “Not Yet
Classified” are dropped from the sample. Estimates correspond to the two-stage least squares estimates from equation (3), using the immigrant shift-share in
equation (2) to instrument for A Fraction Immigrants. We also control for occupation score quintile bin indicators as in equation (3). Because it is estimated
in a first difference, only one observation per person per decade pair is included. Occupations are grouped into quintiles of the occupational income score.
State by year fixed effects are included. Age fixed effects are also included to compare same-aged people across cities. Standard errors are corrected for
clustering at the metropolitan area level. p<0.01 *** p<0.05** p<0.1*.
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Table C6: OLS: Impact of Immigrant Flows on U.S. Born Men

A In A Log Ocec. A Log Oce. A Log Occ.
Moved Out Labor Force Enter LF  Exit LF Score A Oce. Score> 0 Score< 0
(1) (2) (3) (4) (5) (6) (7) (8)
A Fraction Immigrants 0.21 0.17%** 0.14%%%  _(.03%** 0.08%*x* -0.14%** 0.03 -0.16%**
( 0.25) ( 0.03) ( 0.03) (0.01) ( 0.03) (0.04) ( 0.04) ( 0.03)
Dependent Mean (in levels) 0.31 0.93 0.06 0.05 3.31 0.64 0.35 0.28
Observations 9,752,578 9,752,578 9,752,578 9,752,578 8,632,908 8,632,908 8,632,908 8,632,908

Notes: Data obtained from the 1910, 1920, and 1930 full count U.S. census. Sample restricted to men 16 to 65 with Census Tree links that were born
in the United States and residing in one of our sample cities during the first census wave in 1910 or 1920. Individuals whose occupation is recorded as “Not
Yet Classified” are dropped from the sample. Because it is estimated in a first difference, only one observation per person per decade pair is included. State
by year fixed effects are included. OLS estimates corresponding to equation (1) are provided, we do not instrument for the immigrant share. Age fixed
effects are also included to compare same-aged people across cities. Standard errors are corrected for clustering at the metropolitan area level. p<0.01 ***;

p<0.05%*, p<0.1%*.
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Table C7: Heterogeneity by City Size: Impact of Immigrant Flows on U.S. Born Men

A In A Log Ocec. A Log Oce. A Log Occ.
Moved Out Labor Force Enter LF  Exit LF Score A Ocec. Score> 0 Score< 0
(1) (2) (3) (4) (5) (6) (7) (8)
By City Size
A Fraction Immigrants*Big City 0.80** 0.27%** 0.20%%F  _0.06*** 0.01 -0.47F** -0.04 -0.38%**
( 0.32) ( 0.06) ( 0.06) (0.02) ( 0.04) ( 0.09) ( 0.06) ( 0.06)
A Fraction Immigrants*Small City (Under 30K) -0.14 0.11 0.09 -0.02 0.09 -0.02 0.19** -0.18%**
( 0.25) ( 0.07) ( 0.06) (0.02) ( 0.06) ( 0.08) ( 0.08) ( 0.06)
Big City -0.05%** -0.01%* -0.01%* 0.00 -0.00 -0.01** -0.01%%* -0.00
( 0.01) ( 0.00) ( 0.00) ( 0.00) ( 0.00) ( 0.00) ( 0.00) ( 0.00)
Dependent Mean (in levels) 0.31 0.93 0.06 0.05 3.31 0.64 0.35 0.28
Observations 9,752,578 9,752,578 9,752,578 9,752,578 8,632,908 8,632,908 8,632,908 8,632,908

Notes: Data obtained from the 1910, 1920, and 1930 full count U.S. census. Sample restricted to men 16 to 65 with Census Tree links that were born in
the United States and residing in one of our sample cities during the first census wave in 1910 or 1920. Individuals whose occupation is recorded as “Not Yet
Classified” are dropped from the sample. Estimates correspond to the two-stage least squares estimates from equation (3), using the immigrant shift-share
in equation (2) to instrument for AFraction Immigrants. Because it is estimated in a first difference, only one observation per person per decade pair is
included. Small cities are cities with fewer than 30,000 people in 1900. State by year fixed effects are included. Age fixed effects are also included to compare
same-aged people across cities. Standard errors are corrected for clustering at the metropolitan area level. p<0.01 *** p<0.05%*, p<0.1*.
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Table C8: Heterogeneity by 2nd Generation Status: Impact of Immigrant Flows on U.S. Born Men

A In A Log Ocec. A Log Occ. A Log Occ.
Moved Out Labor Force Enter LF  Exit LF Score A Occ. Score> 0 Score< 0
(1) (2) (3) (4) (5) (6) (7) (8)
A Fraction Immigrants*No Foreign-Born Parent 0.60* 0.16%* 0.12%F  -0.05%** -0.01 -0.34%%% 0.01 -0.30%**
(0.36) ( 0.06) (0.06)  (0.02) (0.04) (0.07) (0.05) (0.05)
A Fraction Immigrants*Foreign-Born Parent 0.64** 0.27%* 0.23%%* -0.03* 0.10%** -0.58%** -0.03 -0.50%**
(0.27) (0.06) (0.06)  (0.02) (0.04) (0.09) (0.05) (0.06)
Foreign-Born Parent -0.10%** -0.02%** -0.01%**  0.00%** 0.00*** -0.03%** -0.01%** -0.02%**
(0.01) ( 0.00) (0.00)  (0.00)  (0.00)  (000)  (0.00) (0.00)
Dependent Mean (in levels) 0.31 0.93 0.06 0.05 3.31 0.64 0.35 0.28
Observations 0752578 9752578  9.752.,578 9752578 8,632,008 8632908 8,632,008 8,632,908

Notes: Data obtained from the 1910, 1920, and 1930 full count U.S. census. Sample restricted to men 16 to 65 with Census Tree links that were born in
the United States and residing in one of our sample cities during the first census wave in 1910 or 1920. Individuals whose occupation is recorded as “Not Yet
Classified” are dropped from the sample. Estimates correspond to the two-stage least squares estimates from equation (3), using the immigrant shift-share
in equation (2) to instrument for A Fraction Immigrants. Because it is estimated in a first difference, only one observation per person per decade pair is
included. Foreign-Born Parent is an indicator that equals one if at least one of the individual’s parents was born outside of the United States. State by year
fixed effects are included. Age fixed effects are also included to compare same-aged people across cities. Standard errors are corrected for clustering at the

metropolitan area level. p<0.01 *** p<0.05%* p<0.1*.
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Table C9: Individual Impact of Immigrant Flows on Switching into Immigrant Intensive Occupations

Switch to Occupation Where Immigrant Share in Quartile

1 2 3 4
(1) (2) (3) (4)
A Fraction Immigrants 0.03 -0.55%** -0.13* 0.29%*
( 0.06) ( 0.09) ( 0.07) (0.12)
Dependent Mean 0.11 0.13 0.24 0.16
Observations 8,632,907 8,632,907 8,632,907 8,632,907

Notes: Data obtained from the 1910, 1920, and 1930 full count U.S. census. Sample restricted to men 16 to 65 with Census Tree links that were born
in the United States and residing in one of our sample cities during the first census wave in 1910 or 1920. Individuals whose occupation is recorded as
“Not Yet Classified” are dropped from the sample. Outcomes are binary indicators that equal one if the individual changed occupations from one census to
the next and if their occupation in the second wage was in the indicated quantile of foreign born employment share. This quantile measure is constructed
from the 1910 census and captures the share of the occupation that was foreign born. Estimates correspond to the two-stage least squares estimates from
equation (1), using the immigrant shift-share in equation (2) to instrument for A Fraction Immigrants. Because it is estimated in a first difference, only one
observation per person per decade pair is included. State by year fixed effects are included. Age fixed effects are also included to compare same-aged people

across cities. Standard errors are corrected for clustering at the metropolitan area level. p<0.01 *** p<0.05**, p<0.1*.
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Table C10: Local Labor Market Impact of Immigrant Flows on Economic Outcomes of U.S. Born Men, Role of Each Channel
Separately

Age Age Population
Residualized Adjusted  Weighted
All Linkable Linkable Linkable

(1) (2) 3) (4) (5)
A In the Labor Force
A Fraction Immigrants 0.15%%% (. 15%** 0.04 -0.19%** 0.19%%*
(0.05) (0.04) ( 0.03) (10.02) (10.04)
Dependent Mean -0.02 -0.02 0.00 0.02 -0.02
Observations 918 918 918 918 918
A Log Occupation Income Score
A Fraction Immigrants ~ 0.18%*%  0.17%* 0.14%* -0.04 0.26***
(0.08) (0.07) ( 0.06) (10.07) (0.07)
Dependent Mean 0.01 0.00 -0.00 0.04 0.00
Observations 918 918 918 918 918

Notes: Data obtained from the 1910, 1920, and 1930 full count U.S. census. Observation is a decadal difference at the city level, meaning there
are two observations per city, from 1910 to 1920 and from 1920 to 1930. Only U.S. born men 15-65 in the initial census wave are included. Individuals
whose occupation is recorded as “Not Yet Classified” are dropped from the sample. Estimates correspond to the two-stage least squares estimates
from equation (4), using the immigrant shift-share in equation (2) to instrument for AFraction Immigrants. State by year fixed effects are included.
In column (2) we restrict the sample to individuals that have Census Tree links before constructing the city-level average to verify that the aggregate
effects are similar when looking at the selected sample of linkable individuals. In column (3) we subtract single-age specific 10-year changes in outcomes
to residualize by age (similar to age fixed effects). In column (4) we restrict the sample in the second survey wave to 26 to 75 year olds, to map into
the ten year aging of the sample in the individuals specification. In column (5) we re-weight the city-level observations by the number of men used
to construct the city-level averages, to match the individual-level weighting in the individual-level specification. Standard errors are corrected for
clustering at the metropolitan area level. p<0.01 *** p<0.05*%* p<0.1*.
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Table C11: Role of Age Fixed Effects in Individual-level Estimates

A In A Log Occ. A Log Oce. A Log Occ.
Moved  Labor Force Enter LF  Exit LF Score A Occ. Score> 0 Score< 0
(1) (2) (3) (4) (5) (6) (7) (8)
A Fraction Immigrants 0.93%** -0.15%%* 0.00 0.15%%* -0.18%** -0.76%%* -0.37#%% -0.32%%%
(0.32) ( 0.04) ( 0.04) (0.03) ( 0.04) ( 0.09) ( 0.06) ( 0.05)
Dependent Mean (in levels) 0.31 0.93 0.06 0.05 3.31 0.64 0.35 0.28
Observations 9,752,578 9,752,578 9,752,578 9,752,578 8,632,908 8,632,908 8,632,908 8,632,908
Sample: In City Before Immigrant Flow
A Fraction Immigrants 0.93%**
(0.32)
A Fraction Immigrants*Stayer -0.297%** -0.09%** (. 20%** -0.09%* -1.08%** -0.46%** -0.55%**
( 0.04) ( 0.03) (0.04) ( 0.04) (0.12) ( 0.08) ( 0.05)
A Fraction Immigrants*Move-out 0.17** 0.16** -0.01 -(.32%%* -0.41%** -0.30%** -0.05
( 0.08) ( 0.08) ( 0.03) ( 0.06) (0.12) ( 0.08) ( 0.08)
Move-out 0.02%** 0.03*F*F  0.01*** -0.03%** 0.177%%* 0.06%** 0.10%%*
( 0.01) ( 0.00) ( 0.00) ( 0.00) (0.01) ( 0.00) (0.01)
Dependent Mean (in levels) 0.31 0.93 0.06 0.05 3.31 0.64 0.35 0.28
Observations 9,752,578 9,752,578 9,752,578 9,752,578 8,632,908 8,632,908 8,632,908 8,632,908

Notes: Data obtained from the 1910, 1920, and 1930 full count U.S. census. Sample restricted to men 16 to 65 with Census Tree links that were born in
the United States and residing in one of our sample cities during the first census wave in 1910 or 1920. Individuals whose occupation is recorded as “Not Yet
Classified” are dropped from the sample. Estimates correspond to the two-stage least squares estimates from equation (1), using the immigrant shift-share
in equation (2) to instrument for AFraction Immigrants, except age fixed effects are not included. Because it is estimated in a first difference, only one
observation per person per decade pair is included. State by year fixed effects are included. Standard errors are corrected for clustering at the metropolitan
area level. p<0.01 *** p<0.05%* p<0.1*.



