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Abstract
The employment-to-population rate of high-school aged youth has fallen by about 20
percentage points since the late 1980s. The human capital implications of this decline
depend on the reasons behind it. In this paper, | demonstrate that growth in the
number of less-educated immigrants may have considerably reduced youth
employment rates. This finding stands in contrast to previous research that generally
identifies, at most, a modest negative relationship across states or cities between
immigration levels and adult labor market outcomes. At least two factors are at work:
there is greater overlap between the jobs that youth and less-educated adult
immigrants traditionally do, and youth labor supply is more responsive to
immigration-induced changes in their wage. Despite a slight increase in schooling rates
in response to immigration, | find little evidence that reduced employment rates are
associated with higher earnings ten years later in life. This raises the possibility that an
immigration-induced reduction in youth employment, on net, hinders youths’ human

capital accumulation.

* Revised from earlier version (January 2008). The views in this paper are solely the responsibility of the
author, and should not be interpreted as reflecting the views of the Board of Governors of the Federal
Reserve System, or any other persons associated with the Federal Reserve System. Thanks to the
following individuals for thoughtful comments: David Autor, Josh Angrist, Neil Bhutta, Tal Gross, and
seminar participants from MIT, the Federal Reserve Board of Governors, the 2008 annual meeting for the
Society of Labor Economics, and numerous other seminars. | especially thank David Autor and David Dorn
for providing assistance with commuting zone classification. All errors are my own.



l. Introduction

The youth employment rate is at a historic low. By the end of the 1980s, the
employment-to-population rate for 16 and 17 year-olds neared forty percent. Twenty
years later, it had fallen by half. This decline is especially striking relative to the trend
for adults, and much of it is due to a withdrawal of youth from the labor force (figures 1
and 2).

The causes and consequences of this trend are not well understood, as there is
little empirical research exploring reasons for the decline and its potential impact on
early human capital formation and future earnings capacity. Rising returns to high
school and college degrees (which might encourage high school aged youth to spend
more time on school work and college preparations) and growth in the availability of
college scholarships (Aaronson, Park and Sullivan 2006) imply a downward shift in the
supply of youth labor, whereas explanations such as growing competition from
substitutable workers imply a downward shift in the demand for youth labor. Youth
may face increasing labor market competition due to the polarization of the adult labor
market (characterized by the movement of less-educated adult natives into lower
paying service occupations, as described in Autor, Katz and Kearney 2006), increases in
the labor force participation of EITC eligible women (Neumark and Wascher 2009), and
continuing growth in the number of less-educated immigrants. Of course, supply and
demand driven explanations are not mutually exclusive (and more labor market
competition may in turn cause a shift in youth labor supply), but it is important to
understand the forces responsible for falling youth employment in order to understand
the potential consequences of this decline. For instance, we might expect that this
decline in youth employment indirectly enhances future earnings prospects if it is
mostly driven by greater focus on academic pursuits, whereas we might expect it to be
less beneficial (or harmful) to future earnings if the decline is due to greater competition
in the -educated labor market for less-educated individuals.

Can growth in the number of less-educated immigrants provide a partial

explanation? Between 1980 and 2005, the number of adult immigrants with a high



school degree or less increased by a factor of more than one-and-a-half, and the
immigrant share of the population with no more than a high school degree climbed
markedly (from about 7 to 20 percent). And given similarity in the level of formal
education and U.S. labor market experience for less-educated immigrants and native
youth, there is likely some overlap between the labor markets of these groups.
However, most studies find that immigration growth has had little effect on native adult
local labor market outcomes (Altonji and Card 1991; Card 1990 and 2001; Lewis 2003
and 2006).! Such research might lead one to conclude that the effects of immigration
on youth labor market outcomes are also small. But these studies focus exclusively on
the adult labor market,? and the effects on youth employment may be more dramatic
for at least three reasons. First, teens are more likely to be employed in industries or
occupations common among immigrants. Second, youth labor supply may be more
elastic and respond more strongly to immigration-induced wage changes. Third, teens
may be marginal workers who are less attached to their workplace and are easier to
replace when preferable adult labor becomes available.

In this paper, | find evidence that immigration reduces native youth employment
by a greater amount than it does native adult employment. This finding provides a
partial explanation for recent trends in teen employment, although other factors surely
also contributed. It also adds to the immigration-impact literature by providing an
additional reason why immigration seems to have little effect on native adults:

immigrants, on the whole, have not been perfectly substitutable for native adults over

! Estimates of the national impact of immigration on native employment tend to be negative and larger in
magnitude. See Borjas (2003) and Borjas (2006).

’ One exception is Sum, Harrington, and Kathiwada (2006), which uses 2003 American Community Survey
data to estimate the cross-state relationship between the relative size of immigrant inflows into a state
and employment rates for young natives (age 16-24). They find that a 1 percentage point increase in a
state's population due to immigration is associated with a 1.2 percentage point reduction in the
employment rate for young adults. Aaronson, Park and Sullivan (2006) consider immigration as an
alternative explanation for recent declines in youth employment by extending the Mariel boatlift analysis
from Card (1990) to the youth labor market. They find that teen employment rates in Miami increased
more than they did in comparable cities after the influx of low-skilled Cuban immigrants, suggesting
against large and negative employment effects for teens. Although this evidence is suggestive, it comes
from a single case study, and there may be significant heterogeneity in immigration effects across cities
and decades.



the sample period examined, but the effects of immigration on more substitutable
groups (teenagers) are larger.

With Census microdata from 1970 to 2000 and American Community Survey
data from 2005, | identify the impact of changes in low-skilled immigration on labor
market outcomes for youth aged 16 and 17 by using variation in immigrant flows across
741 local labor markets. | attempt to overcome the potential endogeneity of immigrant
flows by instrumenting immigration flows into an area with two plausibly exogenous
measures of predicted immigration, which are both based on the idea that immigrants
of a particular ethnicity tend to settle where that ethnicity has previously settled.

The first contribution of this paper is to demonstrate that an increase in low-
skilled immigration has had a greater effect on native youth employment rates than on
native adult employment: a 10 percent increase in the number of immigrants with a
high school degree or less is estimated to reduce the average total number of hours
worked in a year by 3 to 3 ¥ percent for native teens and by less than 1 percent for less-
educated adults.> These modest effects for adults are fairly similar to other estimates
found in the literature, while these large effects for youth represent a new finding. For
each additional less-educated immigrant that enters a local labor market, | estimate that
the number of employed less-educated native adults falls by 0.13 and the number of
employed native youth falls by 0.085. Excluding youth from the analysis therefore
underestimates the total impact of immigration on native employment levels by 40
percent. Using estimates of employment and wage effects, | show that teen labor
supply may be at least four times as elastic as adult labor supply, providing a partial
explanation for why employment effects differ.

This paper’s second contribution relates to the long-run effects of immigration
on youth. Though | estimate a small increase in schooling rates in response to
immigration, | find little evidence that lower teenage employment is associated with
higher earnings later in life: a 10 percent reduction in average annual hours worked for

16 and 17 year-olds is associated with a change in annual earnings ten years later of

® For reference, the size of the less-educated immigrant population increased by more than 200 percent
on average across commuting zones between 1980 and 2005.
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between -2.9% and 1% for males and -2.4% and 0.7% for females. Since | estimate that
immigration contributes to recent youth employment declines, and immigration-
induced youth non-employment might reduce future earnings, concern about falling
youth employment may be justified.

The paper proceeds as follows. In the next section, | provide descriptive
evidence for why immigration effects may be particularly large for youth. In section lll, |
discuss the data and the primary empirical strategy. In section IV, | show that the local
labor market impact of immigration appears to be larger for native teens than for
adults, and | provide evidence that more elastic youth labor supply is one potential
explanation. In section V, | consider the implications of immigration-induced
employment declines by estimating the impact of immigration on employment and
schooling rates by race, and | show that future earnings are negatively associated with
an immigration-induced reduction in youth employment. | conclude in section VI by

estimating the contribution of recent immigration to declining youth employment.

Il. Labor Market Overlap Between Immigrants and Natives

Why might immigration affect youth employment to a greater extent than adult
employment? For one, native teens are more likely than native adults to work in jobs
that are commonly held by less-educated immigrants. Table 1 lists the top 20
occupation-industry combinations that employed the greatest number of immigrants
with a high school degree or less according to 1980 Census microdata. The table also
displays the share of all employed teens and adults without a high school degree
employed in that job. Nearly 27 percent of native teen males and 34 percent of native
teen females work in the 20 most popular jobs among immigrants, compared to only 8.5
percent of native adult males and 18 percent of native adult females. This contrast is
primarily because teen employment is more heavily concentrated in food-service
occupations, which comprise a smaller share of total employment for native adults.

Panels A, B, and C of figure 3 display the share of less-educated natives

employed in the top 25 immigrant industries, occupations, and industry-occupation



categories by age. The probability that an employed native works in an industry or
industry-occupation popular among immigrants declines sharply from ages 16-25, and is
mostly constant as a function of age for older ages (though it rises slightly for elderly
females).

These facts can be explained by a model of local production in which the output
of an area is a function of native adult labor, native youth labor, and immigrant adult
labor. One plausible production function that broadly matches these stylized facts
defines aggregate output as a function of service and manufactured goods, where
service goods are produced using native youth labor, less-educated native adult albor,
and immigrant labor, and manufactured goods are produced using capital and native
labor of both education types. Since native teens are more likely than older natives to
work in the same occupations and industries as less-educated immigrants, the elasticity
of substitution is probably greater between teens and less-educated immigrants. Under
this assumption—and assuming labor supplies for teens and adults are equally elastic—an
increase in the number of less-educated immigrants will reduce the wages and
employment of teens relative to less-educated adults. However, if teen labor supply is
more elastic than adult labor supply, then the wage effect may be greater for native
adults even if immigration has a larger overall effect on youth employment levels.

This simple model predicts that the impact of immigration on the native adult
labor market is mitigated because native adults and immigrants are not perfectly
substitutable (a point made by Ottaviano and Peri 2008). This implication also mirrors
conclusions from some recent immigration impact studies, which find that the wage
responses to immigration are smallest in the occupations that most heavily require
verbal and communication skills—i.e., skills for which natives have a comparative
advantage (Cortes 2006 shows this directly; Peri and Sparber 2009 argue this indirectly
by showing that natives specialize in communication-intensive jobs in response to

increasing immigration).4

* The minimum wage introduces one additional complexity. If wages are low enough so that the
minimum wage is binding for teens and immigrants, then an increase in immigration may affect youth
employment more strongly because their wages are constrained from falling further. This result also
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Ill. Data and Empirical Strategy

In order to explore implications from the simple model outlined above, one
needs precise estimates of the causal impact of immigration on native youth and adult
labor market outcomes. To estimate this relationship, | use four decades of census data
to measure native employment outcomes and immigration across local labor markets,
and implement an instrumental variables strategy that relies on the geographic

preferences of previous immigrants.

1. Data

Data come from the 1970, 1980, 1990, and 2000 Decennial Censuses, and the
2005 American Community Use Survey (ACS). | define immigrants as those who report
being born in a different country and being either a non-citizen or a naturalized citizen.
| define less-educated immigrants and natives as those with a high school degree or less.
Teens are individuals aged 16 and 17, and adults are those 22 through 64. Unless
otherwise indicated, | drop 18 to 21 year olds since they may be in college, and I'm
interested in the comparison between high school aged students and non-student
adults. A description of how employment and wage variables are constructed is
provided in the data appendix. Census responses are recorded in April of the Census
year. ACS responses come from a survey which is conducted throughout the year. ACS
data are thus annual averages, while some Census data responses (such as those related
to recent employment) refer to a specific period in the year. |include ACS data in order
to increase the sample length, and year fixed effects should capture systematic
differences between ACS and Census responses (though results are largely robust to the

exclusion of ACS data). Census data are used rather than something more frequent,

assumes that, for a given wage, employers prefer adult immigrants to youth—which might be true
because adult immigrants tend to have more work experience, might have stronger work ethic, or may
accept greater flexibility in their work schedules (because they can work during the school day and
because there are fewer laws constraining their hours of work). Consistent with this, it is well-
documented that teens are the first ones fired in a recession: employers seem to utilize teen labor to
meet temporary demand shocks, and adjust to negative shocks by firing youth first (for instance, see
Jaimovich, Pruitt and Siu 2009).



such as CPS data, primarily because geographic nativity information is provided in the
CPS beginning only in 1994.

| perform most of the empirical analysis using variation in immigration across
commuting zones (which provides another reason for using Census data, as larger
sample sizes are needed for precision). This stands in contrast with most other
immigration studies, which use city-level variation. One problem with using city-level
variation, defining cities as metropolitan statistical areas (MSAs) in the Census, is that
MSAs only cover large population centers and thus exclude any variation from more
rural areas. The commuting zone concept, on the other hand, is a nationally
comprehensive measure of local labor markets. Commuting zones were originally
defined in Tolbert and Killian (1987) and Tolbert and Sizer (1996) and are based on
commuting patterns as described in Census responses. | assign individuals to
commuting zones based on the procedure implemented in Autor and Dorn (2009). An
individual’s commuting zone is determined by his or her county of current residence at
the time of the Census. In some years, the smallest consistent geographic unit in the
Census is the public use microarea (PUMA), rather than the county, and PUMAs
sometimes cross commuting zones. To deal with this complication (following Autor and
Dorn 2009), | reweight individual observations within a PUMA by the fraction of the
population that lives in a particular commuting zone.” Summary statistics across

industries and commuting zones are provided in appendix tables 1 and 2.

2. Empirical Strategy

| assume that the relationship between individual labor market outcomes
(employment rates, hours worked, wages) and less-educated immigrant concentrations

in area zis:

yiaszt = fas(lzt’ Nzt)+ g(a,s, Z!t)+giaszt (1)

> For instance, if an individual reports living in a PUMA that crosses two commuting zones, and exactly half
of the PUMA population lives in each commuting zone, then the individual is recorded as living in each
commuting zone, but his or her sample weight is halved.

7



where a and s denote individual i’'s age and sex, z denotes an individual’s geographic

area, and t denotes the year in which the observation was measured. I,and N, are

the numbers of immigrants and natives in area z at time t. This general specification
allows immigration effects to vary by age (teens or adults) and sex. Many immigration
studies assume perfect substitutability between immigrants and natives of a similar
education level or skill-type, and take f to be the ratio of / to N, or / to /I+N (Card 2001
and Borjas 2003, for example), though subsequent studies have relaxed this assumption
(Ottaviano and Peri 2009). | do not impose perfect substitutability, and include both the
log of the number of immigrants and log of the number of natives as independent
variables.® Another reason for not using immigrant shares or relative stocks is because
changes in these measures are driven by changes to the number of both immigrants and
natives. For instance, growth in the immigrant share of the population without a high
school degree has been partially driven by a decline in the number of natives without a
high school degree.
This leads to the following regression equation:

Viasnt = Bas 109(12) + 725 109(Np) + O + T + S 2)
p..measures the relationship between log immigrant levels and labor market
outcomes. Demographic controls are allowed to be fully flexible, permitting age-sex-
area fixed effects. Year fixed effects are also included. | estimate the first-differenced
form of (2) separately for males and females at the age-area level, differencing within
age-area cells (across time) and weighting by a function of the sum of census person
weights by cell in t and t-1.” | view the first-differenced specification as preferred

because the fixed effects 6., are uninformative by themselves and because my

e Including native stocks is problematic if the number of natives in an area is also responsive to changes in
immigration. In the next section, | demonstrate that this does not seem to be true empirically.

LW

Wasz )t asz,t

7 weight by , where w is the sum of census weights for the age-gender-area-year cell.

Wasz,t
This formula is derived from calculations for the variance in a first-differenced outcome variable, and
assumes that each cell mean is measured with error, that the variance in measurement error within a

year is proportional to its weight, and that measurement error is independent across years.

8

asz,t-1



instrumental variables approach is more appropriate for changes in the number of

immigrants (explained below). The final estimation equation is:
Ayaszt = ﬁasA Iog(lzt) + yasA IOg( Nzt) + Dot + Hasat (3)

Immigrants’ geographic settlement decisions are unlikely to be exogenous to
local labor market conditions. In particular, if immigrants tend to settle in areas with
better labor market conditions (and assuming that the true causal relationship between

immigration and native employment is negative) then OLS estimates of S will be

biased towards zero. Two solutions have been adopted in the literature. The first
solution assumes that national immigrant shares within age and education groups are
otherwise exogenous to labor market conditions for that group, and uses national
variation in the immigrant share of age-education cells to identify immigration effects
(Borjas 2003; Borjas, Grogger and Hanson 2006). Since teens comprise a single age-
education cell, this methodology does not permit estimation of national immigration
effects on youth. The second solution instruments changes in immigrant stocks with a
measure of predicted immigrant stocks that is based on immigrant concentrations in
some earlier period (for example, Altonji and Card 1991; Card 2001; Cortes 2008; Lewis
2003 and 2006). The rationale for this strategy is that immigrants of a particular
ethnicity tend to live in areas where immigrants of that ethnicity have already chosen to
settle (an “enclave effect”). For example, a large share of Southern European
immigrants have settled in New York. So, if the inflow of Southern Europeans into the
country increases relative to the inflow of other ethnic groups, then New York would be
predicted to experience a larger relative increase in immigration.

More formally, letting o denote the originating country for an immigrant, the

predicted change in immigration for area z between t-1 and t is:

|
pred Al , = ZIZ;”‘)AIQI
0 ok (4)
Predicted net inflows to area z depend on the share of all immigrants of ethnicity o that

lived there in a base period t, (the first term), interacted with national net increases in



ethnicity o between t-1 and t (the second term), summed over all ethnic groups.® The
exclusion restriction requires that the ethnicity-specific interaction between national
inflows and local immigrant shares, summed across ethnic groups, affects native labor
market outcomes only through its relationship to actual immigrant stocks. This is the
identification strategy that has been used in many local labor market immigration
studies, such as those cited above.

One concern with this identification strategy is that immigrant concentrations in
the base period may be correlated with decade-long labor market shocks, even
conditional on area-level controls. As an alternative, which is similar in spirit to the
instrument described above but has not been implemented in other studies, | form an
instrument based only on the ethnic composition of immigrants within a city rather than
on the size of a city’s ethnic enclave relative to other cities’ enclaves. Consider the

following expression:

- |
z,0,t-1
Izt :Z | I—z,o,t
o Izt (5)
The first term within the summation is the share of z’s immigrant population that is of

ethnicity o, and the second is the total number of immigrants of ethnicity o in all areas
other than z. For example, the first term inside the summation could represent the
share of New York’s entire immigrant population in 1970 that was Southern European,
and the second term is then the number of Southern Europeans in all areas other than
New York in 1980. In this way, the instrument is not based on the number of
immigrants in area z relative to other areas, but rather only on the composition of
immigrants in area z in some earlier period. This will not accurately predict the number

of immigrants in z (it will be too large, since I_, ;, is the total number of immigrants of

o,t
ethnicity o in all areas except z), but its percentage change between t and t-1 may
predict the actual percentage change in the number of immigrants in z. Accordingly, an
alternative instrument for the change in the log number of immigrants is then the

differenced log form of (5):

® | divide originating countries into 16 groups based on geographic and cultural similarities.
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Alog(T, ) =log Z%l ~log Zlf"”lm,z

o 7t-1 0 7t-2 (6)

In words, if the immigrant population in z is heavily Southern European, and
there is a large influx of Southern Europeans immigrants into the country, then the
number of immigrants is predicted to increase more in z than in an area for which the
immigrant population is predominantly from elsewhere. The exclusion restriction for
this instrument requires that the composition of the immigrant population in t-1 (rather
than the size of the enclave relative to other areas) affects changes in native labor
market outcomes only through its effect on changes in immigrant stocks.’ To
differentiate from the first instrument, | denote (5) as the “immigration index,” and (6) —

the actual instrument — as the change in the log of the immigration index.*°

3. First stage estimates and suitability of instruments

To assess the predictive power of these two potential instruments, | estimate the

following first-stage type relationship:

Alog(l,) =7IV, +6Alog(N, ) +@, +1, (7)

Table 2 provides estimates of 7 under various sample selections. Panel A uses
predicted immigrant growth rates as the instrument, dividing the expression in (4) by a
plausibly exogenous measure of immigrant levels in the previous period.'* Panel B uses

the expression from (6) instead. Estimated over the full sample, the first-stage

9 This may be violated if, for example, certain industries are more likely to employ immigrants of a
particular ethnicity, and these industries experienced a national (decade-long) shock; then, areas with
high concentrations of this ethnicity would have greater declines in native employment for reasons other
than the increased number of immigrants. Since this analysis is limited to less-educated immigrants, the
skill set of the immigrant population should be homogenous enough so that this is not a concern.

19 Because | am unable to construct commuting-zone area measures for 1960, | use the contemporaneous
—rather than the lagged — ethnic composition to form the index in 1970.

t-1

1 divide by l,,,=MED (Ilﬂj N, 1670 + Z pred Al , where the first term is the median ratio
1970 t=1970

of immigrants to natives across all areas in 1970 multiplied by the size of the native stock in 1970 in area z

(a plausibly exogenous measure of the number of immigrants in 1970), and the second term is the

predicted increase in immigration from 1970 to t from (4).
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relationship is strong with either instrument, regardless of the unit of geography
considered (columns 1-3): the t-statistic on the first stage relationship is between 3.9
and 11.

The other columns of the table present estimates of 7 after limiting the sample
by year or by whether the area is a high or low immigrant area, as measured by whether
the area is in the top or bottom quarter of commuting zones ranked by immigrant share
in 1970. Predicted immigrant growth rates are negatively related to actual changes in
the log of the immigrant stock in later years and in lower immigrant areas. This
highlights one problem with this potential instrument: recently, the “new wave” of
immigration has been concentrated in areas of the country which have traditionally had
a small relative number of immigrants, such as the Midwest and Southeast. In earlier
decades, immigrants were more likely to settle where immigrants had already settled,
while in the later decades, this was much less the case. The second instrument remains
a strong positive predictor of immigrant growth even in these years and areas. In other
words, immigrants are settling in different areas than before, but regardless of earlier
immigration levels, areas in which the composition of the immigrant population is
skewed towards a particular ethnic group experience larger increases in immigration
when the number of immigrants from that ethnicity increases nationally. Since the first
potential instrument performs poorly in later periods and for low immigrant areas, and
because a primary motivation of this paper is to understand recent declines in youth
employment, | use the second instrument for the rest of the analysis.

Table 3 provides coefficient estimates from a regression of changes in the log
number of actual immigrants (column 1), the predicted immigrant growth rate (column
2), and changes in the log of the immigration index (column 3) on a set of commuting
zone-specific control variables and year dummies. The coefficient on the lagged native
employment rate is of particular interest, as studies that identify immigration effects
using geographic variation are criticized due to the potential endogeneity of immigrant
concentrations with local labor market conditions. Indeed, the log number of less-

educated immigrants increases more in areas with higher native employment rates in
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the previous period. There is a strong and negative relationship between predicted
growth rates (using the first instrument) and native employment rates in the previous
period. The relationship between the change in the log immigration index and earlier
native employment rates is positive, small, and imprecise, providing additional

justification for using this instrument.

IV. Estimates of the Labor Market Impact of Immigration on Youth
1. The impact of immigration on native employment

Table 4 presents OLS and 2SLS estimates of the impact of immigration on
employment outcomes for native teens and native adults without a high school degree.

The coefficients presented in the table are estimates of ffrom (3), with standard errors

clustered at the commuting zone level provided in parenthesis. All regressions are
estimated separately by gender, and each observation is the change between t and t-1
for a commuting zone-age group cell.’> Hence, the dependent variables in table 4 are
the change in the fraction of the age group from a particular commuting zone employed
in the last week (columns 1-4), the change in the fraction employed in the last year
(columns 5-8), and the change in the log average hours worked in the previous year."?
The endogenous regressor is the change in the log of the number of less-educated
immigrants in a commuting zone between two years.14

Focusing first on teens (panel A), OLS estimates indicate that an increase in
immigration is associated with an economically insignificant change in the fraction

employed in the previous week or year: a 10 percent increase in the number of less-

2 Teens constitute a single age group. Adults age 24-64 are divided into groups with five year age
intervals.

2 For some cells, no individuals report being employed. For these, | record the employment rate as zero,
the log employment rate as log(1/n) where n is the cell size, and the log of annual hours worked as zero.

1% As controls, | include year fixed effects, the change in the log number of less-educated native adults, the
share of natives without a high school degree, the share of natives with a college degree, the share of
natives that are black, and the share of natives who are male (the shares are all measured in time t). One
might worry that the change in the number of natives is endogenous (in particular, that natives leave
when immigrants enter, biasing employment effects toward zero). However, 2SLS regressions of the
change in the log number of less-educated natives on the log number of less-educated immigrants
suggest that, if anything, the number of natives increase in cities that experience a greater increase in
immigration (the regression coefficient is 0.06 and the clustered standard error is 0.03).
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educated immigrants is associated with a 0.1 percentage point reduction in the fraction
of male teens employed in the last week and last year, and an even smaller change in
female employment rates (for reference, the average increase in the number of log
immigrants was between 1990 and 2000 across commuting zones was about 65 log
points—see appendix table 2). Consistent with the idea that immigrants choose where
to settle based on local labor market conditions—resulting in a positive bias to OLS
estimates—2SLS results indicate that immigration has reduced youth employment by a
larger amount. A 10 percent increase in the number of less-educated immigrants is
estimated to reduce the fraction of teens employed in the last week by 0.8 (males) and
0.9 (females) percentage point, reduce the fraction of teens employed in the last year
by 1.3 (males) and 1.1 (females) percentage points, and reduce average annual hours
worked by about 3.6 (males) and 3.1 (females) percent.

In contrast, immigration effects are much smaller in magnitude for adults. Panel
B presents similar estimates for when the sample is limited to native adults (22 to 64
years old) with a high school degree or less. OLS estimates are near zero, while 2SLS
estimates imply that a 10 percent increase in the number of immigrants reduces the
fraction of adults employed in the last week by 0.3 (males) and 0.5 (females) percentage
point—which is somewhat larger, though fairly similar statistically, to estimates from
Card (2001) of around 0.1 to 0.2 percentage point. An increase in immigration of this
amount is also estimated to reduce the fraction employed in the last year by 0.2 (males)
and 0.5 (females) percentage point, and reduces average annual hours worked by 0.4
(males) and 0.9 (females) percent.

As a whole, these results imply that the employment effects of immigration are
systematically larger for native teens than for native adults. Figure 4 illustrates this
point graphically by presenting immigration effects for four different employment
outcomes from age-specific 2SLS regressions of (3). Since an equal percentage point
effect represents a relatively larger impact for younger workers (since their employment
rates are lower), log employment rate measures are used to put estimates in terms of

elasticities. Employment elasticities are largest for the youngest individuals, decline in

14



magnitude as a function of age for prime working age individuals, and increase slightly
in magnitude for older individuals. For example, a 10 percent increase in the number of
immigrants is estimated to reduce the fraction of teens employed in the last week in this
sample by about 2.5 percent, but only by 0.5 and 1.0 percent for 40 year old males and
females. Comparing figures 3 and 4, the elasticity of immigration on employment is
largest for younger workers, elderly workers, and females—which are the groups more
commonly employed in occupations popular among less-educated immigrants.

Table 5 explores the robustness of immigration effects on employment rates
(employed in the last year) to the years and areas included in the sample. Columns 1
and 6 repeat estimates from columns 6 and 8 of Table 4. Columns 2, 3, 7, and 8 present
results from similar 2SLS regressions that use only the earlier and later years of the
sample: estimated immigration effects are quite similar across years, though they are
more precisely estimated in the earlier period. Columns 4, 5, 9, and 10 estimate
immigration effects using only high or low immigrant areas, defined by whether the
immigrant share of the less-educated population for the commuting zone in 1970 is in
the highest or lowest quarter of all areas. Immigration effects tend to be a bit larger in
magnitude for higher immigration areas, though not strikingly so. Regardless of the
included years or areas, the percentage point impact of immigration remains at least

twice as large for teens than for adults.

2. By excluding youth, how understated are aggregate displacement effects?

Though the previous subsection shows that immigration has a greater impact on
youth employment rates, the actual number of youth and adults who are not employed
at the time of the survey for every additional immigrant cannot directly be inferred from
these estimates. The degree to which total displacement effects are understated by
excluding teens depends on the relative size of the teen workforce and the relative
magnitude of immigration effects on youth employment.

To calculate displacement effects, | estimate (3) unconditional on gender, with

the change in the log of the number of natives who report being employed in the
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previous week as the dependent variable. | convert this into a displacement effect for
each commuting zone-year by multiplying the regression coefficient by the ratio of the
number of employed natives to total number of less-educated immigrants (to convert
the per-log point effect into a per-person effect). In 2000, on average, for every
additional less-educated immigrant who entered a commuting zone, 0.13 fewer native
adults were employed in the week preceding the survey, and 0.085 fewer native teens
were employed. In other words, for every native adult who was not employed in
response, on average about 2/3 teens were also not employed. As estimated from
Census microdata, for every native adult with a high school degree or less employed at
the time of the 2000 Census, 0.07 native teens age 16 and 17 were employed—so,
relative to native adults, teens were non-employed due to immigration at a rate almost
10 times greater (0.66/0.07) than what would be predicted if they were non-employed
due to immigration in proportion to their share of employment. Based on these
calculations, excluding teens from estimates of the impact of immigration on
employment would understate the aggregate impact by about 40 percent

(0.085/[0.13+0.085]).

3. Why are immigration effects larger for native youth than for adults?

As discussed in Section I, one explanation for why immigration may have a
greater impact on the youth labor market is because the jobs that teens and less-
educated immigrants do tend to overlap—that is, native teens and immigrants are more
substitutable than are native adults and immigrants. If true, and if teen and adult labor
supply elasticities are similar, then immigration should have a larger impact on teen
wages than on adult wages. But if teen labor supply is relatively more elastic, the effect
on teen wages may be smaller even though the employment effect is larger.

| explore these possibilities in table 6 by re-estimating (3), using the change in
the log of the weekly wage (annual wage and salary income divided by weeks worked)
as the dependent variable. OLS estimates (columns 1 and 8) imply that wages (for both

native teens and adults) and immigration levels are positively associated, while 2SLS

16



estimates (columns 2 and 9) imply a slightly relationship—a 10 percent increase in the
number of less-educated immigrants is estimated to reduce teen wages by a statistically
insignificant 0.1 (females) to 0.2 (males) percent, and to reduce adult wages by about
0.5 percent.

Are these effects reasonable? One way to gauge this is by calculating the labor
supply elasticities that are implied by the effects of immigration on wages and
employment. Assuming that any reduction in the number of weeks worked due to
immigration is because of an immigration-induced fall in the wage (from moving along
the labor supply curve), then the ratio of the effect on weeks worked to the effect on
weekly wages is an estimate of the elasticity of labor supply. Columns 3 and 10 estimate
the effect of immigration on the log of weeks worked. The implied labor supply
elasticity is estimated in separate regressions by replacing the endogenous immigration
variable in equation 3 with the change in the log weekly wage for the area-age group-
year cell and instrumenting it with the change in the log of the immigration index.*

To my knowledge, comparable estimates of youth labor supply elasticities have
not previously been estimated, though there are reasons to expect that youth labor
supply is more elastic than adult labor supply: teens have fewer financial responsibilities
that necessitate labor income, and they may have greater competing uses for their time
which can be substituted for market labor (extracurricular academic activities,
homework, sports, etc.). The estimated elasticities in columns 4 and 11 are indeed
large, but they are highly imprecise and seem implausibly large (3.7 for males and 9.9
for females). Labor supply elasticities for adults are much more precise, and are similar
to other literature estimates (0.3 for males and 0.2 for females—about what Juhn,
Murphy and Topel 2002 estimate for workers in the bottom half of the wage
distribution).

Measurement error in imputed wages or immigrant shares may be one

explanation for why the wage effects seem implausibly small relative to employment

> This is equivalent to dividing the immigration effect in column 3 by that in column 2 (or column 10 by
column 9), but estimating separate labor supply equations instead allows direct estimation of the
associated standard errors.
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effects for teens, and this might be mitigated by focusing on geographic areas larger
than commuting zones. Columns 5-7 and 12-14 repeat the previous analysis at the state
level. Though the effects of immigration on employment are similar to those estimated
using commuting zones, the effects on wages are larger for both teens and adults.
Consequently, estimated labor supply elasticities are now much smaller in magnitude
for teens (0.8 for males, 1.4 for females) and more precisely estimated, and a bit smaller
for adults (0.2). Although these point estimates are too imprecise to conclude that
youth labor supply is more elastic than adult labor supply at traditional confidence
levels, they provide at least suggestive support for the hypothesis that a striking
difference in labor supply elasticities—in combination with higher substitutability
between immigrants and teens—provides a partial explanation for why immigration has

a greater effect on youth employment outcomes.*®

V. The Consequences of Immigration for Youths’ Later Life Outcomes

The results from the previous section establish that immigration has had a
sizeable impact on youth employment. However, inference about the long term
consequences of this decline in employment is not straightforward. Existing research is
inconclusive regarding the effects of working while in school and the effects of youth

employment on later life earnings,'’ and theoretical predictions are ambiguous. On one

'® Another potential explanation is that the minimum wage tends to be more binding for youth than for
adults. If: 1) the minimum wage constrains youth wages from falling in response to immigration, 2) both
immigrants and youth tend to earn the minimum wage, and 3) employers would prefer hiring less-
educated adult immigrants to native youth for a given wage, then immigration may affect youth
employment without having an observable impact on their wage. If this were true, then the wage effect
of immigration would be larger in states for which the minimum wage was more binding (for example, in
areas where a higher fraction of teens were earning wages around the minimum). Empirically, this
appears to be the case: regressions of (3) that include the change in immigration interacted with
measures of the bindingness of the minimum wage in t-1 suggest that wage effects are greater in more
binding states (results available upon request). If this differential is due to the minimum wage and not
some other inherent difference between states that is correlated with the bindingness of the minimum
wage, then the impact of immigration on employment should be smaller in high wage states, since wages
are more able adjust. However, the reverse appears to be true, suggesting that the minimum wage may
not be an explanation for small wage effects.

7 See Tyler (2003), DeSimone (2006) and Oettinger (1999) for estimates of employment effects on grades
and test scores (the first finds negative effects, while the latter two find modest positive effects for low
levels of school-year employment and negative effects for more substantial employment). See also Ruhm
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hand, the long run earnings potential of these youth may be reduced if returns from
early work experience are significant. Alternatively, if in response youth substitute their
time towards other forms of human capital investment—such as attending academic
camps, spending more time on homework, or challenging themselves academically to
improve college prospects—then the loss of early-life work experience may in fact have a
positive influence on later life labor market outcomes.

To understand these long term consequences, | begin by considering how
immigration affects what youth do with their time—in particular, whether teens attend
school while working. | record a teen as being enrolled if they report having attended
school at any point since February 1° of the Census year (SCHOOL variable in IPUMS). |
estimate equation (3) with 2SLS separately by race and gender, and consider the change
in six outcomes: log average annual hours worked, the schooling rate, the fraction who
report being in school and not employed, the fraction who report being in school and
employed, the fraction who report only being employed, and the fraction who report
being neither employed nor being in school (idle). For all outcomes other than annual
hours worked, | use only 1970, 1980, 1990, and 2000 Census data (excluding 2005 ACS
data), so these outcomes measure school-year attendance and employment.

2SLS regression results are presented in table 7. The elasticity of annual hours
worked with respect to immigration is similar in magnitude for white male and female
teens and black female teens, but more than twice as large for black males (column 1).
Immigration is estimated to have a slightly positive effect on the fraction of female
teens who report being in school (unconditional on employment status), and an even
smaller effect for males: a 10 percent increase in immigration raises the school
attendance rate by about 0.2 percentage point for females, by 0.1 percentage point for
white males, and has no effect on schooling for black males. An increase in immigration
of this magnitude is estimated to reduce the fraction who were both employed and at

school by 0.5 to 0.7 percentage point, to have essentially no impact on the fraction that

(1997), which finds positive effects of youth employment on future earnings, and Hotz, Xu, Tienda, and
Ahituv (2002) which argues that returns appear insignificant after properly controlling for unobserved
heterogeneity and sample selection.
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only worked, to increase the fraction in school but not working by 0.8 to 1.0 percentage
point, and slightly to reduce the fraction who were idle by no more than 0.2 percentage
point.

What is the overall impact of immigration-induced youth non-employment on
future earnings potential? As immigration appears to shift time use from working while
in school to being in school and not working, immigration-induced employment declines
may actually improve later-life outcomes if the time non-employed is used for additional
studying, for school extracurricular activities, or for other human-capital building
activities. However, if early work experience has sizeable and long-lasting returns (or, if
returns to work experience are greatest for those most at risk of immigration-induced
non-employment), then the immigration-induced reduction in employment may have
more harmful long term consequences.

One approach to exploring this question would be by using detailed time-use
data to relate changes in time-use over decades and across areas with changes in
immigration patterns. However, the most detailed time use data with geographic
identification is the American Time Use Survey, which is available only since 2003. |
instead proceed with a more direct test: what is the relationship between the high
school employment rate for a cohort and that cohort’s annual earnings 10 years later?

To answer this question, | estimate the following:

log ANNINC (%% = §log ANNHRS ™47 + »log(1l,,)

t-10,5°

8
+xlog(N )+ p +0, +4. + (8)

sceb
The dependent variable is the log of annual wage and salary income for 25 to 28 year
olds who were born in state b who lived in state ¢ at the time of the Census in year t.
The first endogenous variable is the log of annual hours worked for 16 and 17 year olds
who lived in state b ten years earlier. The second endogenous variable is the log
number of less-educated immigrants in state ¢ in t. Hence, this expression is a

regression of log annual income on the log annual hours for that cohort (defined by

birth year and state of birth) when they were teenagers 10 years earlier. Using 1970-
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2000 Census data, | am able to include three birth-year cohorts (those aged 16-17 in
1970, 1980, and 1990). | use state variation rather than commuting zone variation
because | cannot determine one’s commuting zone of birth from Census data. |
estimate the equation in levels rather than first differences because some current
state-birth year combinations are missing in at least one of the three included decades
(the levels specification includes the non-missing values for these groups, whereas the
differences specification would drop them). | instrument the log number of immigrants
in state c at t using the log of the immigration index for c in t, and | instrument log
annual hours for 16 and 17 year olds in state b in t-10 with the log of the immigration
index in b in t-10."

Columns 1, 2, 5, and 6 of table 8 present estimates of the first stage regressions.
Column 1 shows that the log of the immigration index is positively associated with the
actual log number of immigrants in that year in state s° (row 2), while there is a slight
negative relationship between the log of the index 10 years earlier and the number of
immigrants in t (row 1). Column 2 shows that the log of the immigration index in t-10 in
birth state b is negatively associated with log annual hours worked for teens in that
state in t-10, while there is little relationship between the log index in t and state ¢ and
youth employment in t-10 and state b. Hence, current values of the immigration
instrument predict current levels of immigration, while previous levels of the instrument
predict previous levels of youth employment.

Columns 3, 4, 7, and 8 present OLS and 2SLS estimates of equation 8. OLS
estimates suggest that cohorts with higher annual average hours worked as teens have
lower annual earnings ten years later (columns 3 and 5—a 10 percent increase in annual
hours for 16 and 17 year olds is associated with about a 0.5 to 0.9 percent reduction in
annual earnings for the same cohort 10 years later). Of course hours worked as youth

may be correlated with many unobservables that also affect later life earnings. 2SLS

¥ An example may help illustrate the setup. Consider the group of individuals who were 25 to 28 and
lived in New York State at the time of the Census, and who were born in Florida. This regression relates
log annual earnings for this group in 1980, 1990 and 2000 to log annual hours worked for 16 and 17 year
olds in Florida in 1970, 1980, and 1990.
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estimates suggest that OLS is downward biased and that the causal impact of youth
employment on earnings ten years later is positive: the elasticity of annual wage income
to annual hours worked ten years earlier is about 0.09 for males and females. These
estimates are rather imprecise (especially for males) and are not statistically different
from zero at conventional confidence levels. However, the point estimates are positive
and large enough that we can rule out negative elasticities any larger in magnitude than
0.1 for males and 0.07 for females (the 95 percent confidence interval around the point
estimates is provided in brackets). Hence, these results should be viewed as speculative
evidence that an immigration-induced reduction in youth employment does not have

large positive effects on future earnings.

VI. Conclusion

Can growth in the number of less-educated immigrants over the past few
decades explain any of the parallel decline in youth employment? Given the magnitude
of the employment effects estimated in section lll, immigration appears to provide a
partial explanation, although other factors likely also played a role. As a back-of-the-
envelope estimate of the contribution of immigration, | form a partial-equilibrium
counterfactual of the change in youth employment had the number of immigrants with
a high school degree or less in 2005 held at 1990 levels. For each commuting zone, |
multiply together the change in the log of the number of immigrants between 1990 and
2005 and the effect of immigration on employment rates (columns 2 and 4 from table
4), and subtract this quantity from the commuting zone’s youth employment rate in
2005. Aggregating these counterfactual employment rates in 2005 up to the national
level implies that the fraction of teens employed in the previous week would have been
about 6.5 (males) and 7.1 (females) percentage points higher in 2005 had immigration
remained at its 1990 levels. Of course, this calculation is derived from average
immigration effects estimated over 5-to-10 year intervals, so it’s possible that the true
contribution of immigration to declining youth employment between 1990 and 2005

may be somewhat larger or smaller.
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Growth in immigration appears to have reduced youth employment-population
ratios over the past few decades. Though the slight increase in enrollment rates in
response to immigration suggests that some youth are induced to substitute their time
from work to schooling, | find little support for the hypothesis that an
immigration-induced decline in employment has large positive effects on employment
10 years later. As a whole, these findings constitute suggestive evidence that the recent
decline in youth employment is not entirely driven by an increased emphasis on
educational and extracurricular activities and that at least part of the decline reflects
increased labor market competition from substitutable labor. More work is needed to
fully account for the recent employment trends and to explore the welfare
consequences of employment declines for which immigration is not directly responsible.

This paper also highlights variation in the effects of immigration by age, echoing
recent papers in the immigration literature which characterize the heterogeneity of
immigration effects throughout the native population. By focusing only on adults,
earlier research may have ignored the subset of the population that appears to be most
affected by recent immigration growth. Future immigration studies may wish to take

into account the effects on younger individuals as well.
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Data Appendix

Census and ACS data come from the Integrated Public Use Microdata Series
(IPUMS) public use extracts (Ruggles et al. 2009). 1970 extracts are from the 1% form 1
state and metro samples. 1980, 1990, and 2000 extracts are from the 5% sample.
Immigrants are defined as individuals who report being born out of the country and
either non-citizens or naturalized citizens. Less-educated individuals are defined as
those who report having at most a high school degree (no college). Labor market
variables are calculated after first dropping those who report residing in group quarters.
An individual is coded as working in the previous week if they report their employment
status as at work or having a job but not working. An individual is coded as working in
the previous year if he or she reports positive weeks worked in the previous year.
Weeks worked in 1970 is reported in intervals rather than the exact number of weeks.
For those with positive weeks worked in 1970, | assign the average weeks worked for
the interval (conditional on age and gender) as calculated with 1980 data. Weekly
wages are calculated as annual wage and salary income divided by weeks worked.
Annual hours worked are calculated as weeks worked in the previous year multiplied by

usual weekly hours.
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Table 1: Share of employed immigrants, native adults, and native teens in given industry-occupations (1980)

Males Females
Less educ. Native Native less Native Native less

Industry Occupation immigs. teens educ. adults teens educ. adults
Apparel manufacturing Sewing machine operators 4.36 0.03 0.04 0.39 214
Agricultural production (crops) Farm workers 1.83 3.90 0.83 1.29 0.36
Eating and drinking places Cooks 1.74 8.52 0.44 4.04 1.36
Eating and drinking places Waiter/waitress 1.23 0.97 0.09 12.51 2.87
Construction Construction laborers 1.20 2.07 1.92 0.1 0.09
Private households Private household cleaners and servants 1.19 0.1 0.04 0.41 1.24
Hospitals Nursing aides, orderlies, and attendants 1.00 0.13 0.22 0.56 1.67
Department stores Salespersons 0.89 0.68 0.16 274 1.57
Construction Carpenters 0.81 0.73 1.94 0.02 0.03
Hotels and motels Housekeepers, maids, etc. 0.76 0.14 0.04 0.91 0.76
Eating and drinking places Misc. food prep workers 0.59 5.46 0.14 1.84 0.35
Nursing and personal care facilities Nursing aides, orderlies, and attendants 0.58 0.09 0.05 1.40 1.58
Electrical machinery manuf. Assemblers of electrical equipment 0.56 0.10 0.14 0.12 0.58
Services to dwellings and other buildings  Janitors 0.56 0.72 0.18 0.23 0.23
Hospitals Housekeepers, maids, etc. 0.55 0.13 0.11 0.14 0.45
Elementary and secondary schools Janitors 0.51 1.61 0.73 0.57 0.33
Private households Housekeepers, maids, etc. 0.48 0.01 0.00 0.09 0.24
Grocery stores Cashiers 0.47 1.05 0.16 3.78 1.62
Apparel retail Salespersons 0.46 0.33 0.06 2.41 0.71
All construction Supervisors of construction work 0.42 0.04 1.19 0.00 0.02

Sum: 20.18 26.81 8.50 33.57 18.18

Note: Cells are estimates of the share of the employed population in each industry-occupation group in 1980. Bold cells indicate that the industry-
occupation is in the top 20 most commonly held jobs for that age-gender group. Less-educated immigrants and adults are those with a high school degree

or less.



Table 2 : First-stage estimates of the relationship between changes in immigration
levels and measures of predicted changes

Dependent variable: Change in log number of low-skilled immigrants

(1) () (©) (4) () (6)

IV 1: predicted low-skilled immigrant growth rate

Predicted low-skilled 0171 0198 0277 -0436 0291 -0.554
immigrant growth rate (0.045) (0.050) (0.062) (0.071) (0.066) (0.597)
R 0485 0547  0.441 0443 0699  0.520

IV 2: change in the log immigrant index

A log immigration index 0.645 0.657 1.039 0.359 0.723 0.527
(0.083) (0.059) (0.157) (0.072) (0.099) (0.089)

R? 0.514 0.579 0.488 0.432 0.693 0.548
N 204 2964 1482 1482 744 744
Level of analysis: STATE CZONE CZONE CZONE CZONE CZONE
Included years:
1970-80, 1980-90 X X X X X
1990-2000, 2000-05 X X X X X
Only high immigrant areas X
Only low immigrant areas X

Notes: Each cell displays the coefficient and standard error (clustered at the geographic
level, in parentheses) from a regression of the change in log number of low-skilled
immigrants on one of two instruments and year fixed effects. Regressions are weighted
by a function of the number of low skilled individuals in periods t and t-1 (see text).
Regression results in columns 3 and 4 limit the sample by year, and results in columns 5
and 6 limit the sample by the share of immigrants in the population. See text for
explanation about how the instruments are constructed.



Table 3: Relationship between changes in immigration and potential
instruments and commuting zone characteristics

Alog number Pred. less-ed. Alog
of less-ed.  immig. growth  immigration
immigs. rate index
(1) (2) 3)

Native emp. rate, t-1 1.911 -2.181 0.096
(0.345) (0.461) (0.179)

Immig. emp. rate, t-1 0.540 1.034 0.312
(0.212) (0.268) (0.103)

A log number of low-skilled 1.477 -0.136 0.216
natives (0.134) (0.243) (0.081)
Immigrant share of low- -0.051 1.635 0.274
skilled population, t-1 (0.085) (0.153) (0.087)
Share of native adult pop. 0.708 -1.975 0.125
without a HS degree, t-1 (0.456) (0.665) (0.174)
Share of native adult pop. 0.473 -0.407 -0.625
with a college degree, t-1 (0.389) (0.538) (0.247)
Black share of native adult 0.635 0.045 0.426
pop., t-1 (0.194) (0.276) (0.129)
Male share of native adult 1.081 -1.122 6.060
pop., t-1 (2.033) (2.585) (1.084)
1990 dummy -0.179 -0.312 -0.093
(0.070) (0.108) (0.040)

2000 dummy 0.141 -0.522 0.312
(0.133) (0.165) (0.052)

2005 dummy -0.446 -0.796 0.237
(0.133) (0.188) (0.062)

R? 0.572 0.378 0.544
N 2964 2964 2964

Notes: Table displays estimates of coefficients and standard errors
(clustered at the commuting zone level, in parentheses) for regressions of
the change in the log number of less-educated immigrants (column 1) or
one of two potential instruments (columns 2 and 3) on lagged labor market
and demographic characteristics for the commuting zone. Regressions are
weighted by a function of the number of low skilled individuals in years t
and t-1 (see text). See text for explanation about how the instruments are

constructed.



Table 4 : The effects of immigration on native employment

A Fraction employed last week

A Fraction employed last year

A Log average annual hours worked

Males Females Males Females Males Females
OLS 2SLS OLS 2SLS OLS 2SLS OLS 2SLS OLS 2SLS OLS 2SLS
(1) (2) (3) 4) 5) (6) (7) (8) ) (10) (11) (12)
A. Native youth (16-17)
Alog number of  -0.010 -0.079 -0.004 -0.086 -0.009 -0.126 -0.006 -0.111 0.012 -0.355 0.040 -0.310
less ed. immigs.  (0.003) (0.014) (0.004) (0.014) (0.005) (0.018) (0.005) (0.016) (0.016) (0.073) (0.022) (0.076)
Mean 0.301 0.262 0.483 0.397 5.18 4.78
B. Native adults with a high school degree or less (22-64)

Alog number of  -0.003 -0.029 -0.013 -0.047 -0.001  -0.022 -0.013  -0.047 0.000 -0.039 -0.025 -0.094
less ed. immigs.  (0.002) (0.006) (0.002) (0.006) (0.001) (0.005) (0.002) (0.006) (0.003) (0.009) (0.004) (0.012)
Mean 0.798 0.513 0.879 0.600 7.46 6.75

Notes: Table displays estimates of immigration effects and standard errors (clustered at the commuting-zone level, in parentheses) for
regressions of the change in the employment rate or log annual hours worked for native youth and less-educated adults on the change in the
log number of less-educated immigrants, the change in the log number of less-educated natives, year fixed effects, and commuting zone
controls in t-1. Observations are age group/commuting zone/year cells. The number of observations for each regression is 2,964 for panel A
and 23,712 for panel B. Regressions are weighted by a function of the cell size in yearst and t-1 (see text). 2SLS regressions use the change
in the log immigration index as an instrument.



Table 5 : Robustness of estimated immigration effects on native employment (fraction employed in a year) to
sample selection

Males Females

(1) () (©) (4) () (6) (7) (8) &) (10)

A. Native youth (16-17)

A'log number of less ed. -0.135 -0.170 -0.152 -0.143 -0.140 -0.120 -0.150 -0.147 -0.140 -0.092

immigs. (0.019) (0.020) (0.064) (0.018) (0.036) (0.018) (0.020) (0.065) (0.020) (0.031)
Number of cells 2,064 1482 1,482 744 744 2,964 1,482 1,482 744 744
Mean 048 051 042 048  0.40 040 044 042 041  0.30

B. Native adults with a high school degree or less (22-64)

Alog number of less ed. -0.024 -0.023 -0.036 -0.026 -0.011 -0.047 -0.045 -0.070 -0.041 -0.030

immigs. (0.005) (0.005) (0.014) (0.005) (0.008) (0.007) (0.005) (0.019) (0.009) (0.010)
Number of cells 23,712 11,856 11,856 5,952 5,952 23,712 11,856 11,856 5,952 5,952
Mean 0.88 0.87 0.83 0.88 0.85 0.60 0.62 0.68 0.60 0.58
Included years:

1970-80, 1980-90 X X X X

1990-2000, 2000-05 X X X X
Only high immig. areas X X
Only low immig. areas X X

Notes: Dependent variable is the fraction of the cell employed in a year. Table displays estimates from 2SLS regressions
that use the change in the log immigration index as an instrument. Estimates of immigration effects are from regressions
of the change in the employment rate on the change in the log number of low-skilled immigrants, the change in the log
number of low-skilled natives, year fixed effects, and commuting zone controls in t-1. Observations are age
group/commuting zone/year cells. Standard errors, clustered at the commuting zone level, are in parentheses.
Regressions are weighted by a function of the cell size in yearst and t-1 (see text).



Table 6 : The effects of immigration on native wages

Males Females
A log Alog A log Alog A log Alog A log A log Alog A log Alog A log Alog A log
weekly weekly weeks weeks weekly weeks weeks weekly weekly weeks weeks weekly weeks weeks
wage wage worked worked wage worked worked wage wage worked worked wage worked worked
OLS 2SLS 2SLS 28LS 2SLS 2SLS  2SLS OLS 2SLS 2SLS 2SLS 2SLS 2SLS  2SLS
(1) (2) 3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14)
A. Native youth (16-17)
Alog number ofless  0.018 -0.022 -0.082 -0.127  -0.100 0.024 -0.012 -0.116 -0.103 -0.148
ed. immigs. (0.010) (0.031) (0.029) (0.044) (0.054) (0.011) (0.029) (0.030) (0.060) (0.069)
A log weekly wage 3.741 0.787 9.850 1.429
(5.824) (0.529) (23.832) (1.024)
Number of cells 2964 2,964 2,964 2,964 204 204 204 2964 2,964 2,964 2,964 204 204 204
B. Native adults with a high school degree or less (22-64)
Alog number of less  0.024 -0.056 -0.017 -0.132  -0.027 0.043 -0.054 -0.011 -0.115  -0.021
ed. immigs. (0.004) (0.017) (0.003) (0.040) (0.009) (0.005) (0.016) (0.004) (0.040) (0.006)
A log weekly wage 0.298 0.200 0.196 0.183
(0.069) (0.048) (0.079) (0.065)
Number of cells 23,712 23,712 23,712 23,712 1,632 1,632 1,632 23,711 23,711 23,711 23,711 1,632 1,632 1,632
CZONE or STATE CZONE CZONE CZONE CZONE STATE STATE STATE CZONE CZONE CZONE CZONE STATE STATE STATE

Notes: Estimates represent results from two sets of regressions. The first (in the row labeled the change in the number of less-educated immigrants) are from
2SLS regressions of the change in log weekly wages or log weeks worked on the change in the log number of low-skilled immigrants, the change in the log
number of low-skilled natives, and year fixed effects, where the change in the log number of immigrants is instrumented by the change in the log immigration
index. The second set (in the row labeled the change in log weekly wage) is from 2SLS regressions of the change in log weeks worked on the change in the
log weekly wage, the change in the log number of natives, and year fixed effects, where the change in the log weekly wage is instrumented with the change in
the log immigration index. Observations are age group/area/year cells. Regressions are weighted by a function of the cell size in years t and t-1 (see text).
Weekly wage is imputed as annual earnings divided by weeks worked. Standard errors (clustered at the area level) are reported in parentheses.



Table 7 : The effect of immigration on youth employment and in-school rates, by race and sex

A Log A Schooling A Fraction A Fractionin A Fraction A Fraction
annual hrs Rate only in school and only idle
worked school employed employed
(1) ) (3) (4) (5) (6)
A. White Males

A Log number of less -0.279 0.011 0.074 -0.063 -0.009 -0.002
ed. immigs. (0.054) (0.004) (0.013) (0.013) (0.003) (0.002)
Number of cells 2,964 2,223 2,223 2,223 2,223 2,223
Mean 5.307 0.921 0.613 0.308 0.035 0.045

B. White Females

A Log number of less -0.262 0.024 0.089 -0.065 -0.010 -0.014
ed. immigs. (0.061) (0.005) (0.013) (0.012) (0.002) (0.004)
Number of cells 2,964 2,223 2,223 2,223 2,223 2,223
Mean 4.899 0.913 0.649 0.263 0.024 0.063
C. Black Males
A Log number of less -0.661 0.004 0.066 -0.062 0.002 -0.006
ed. immigs. (0.233) (0.011) (0.017) (0.016) (0.005) (0.009)
Number of cells 1,835 1,416 1,416 1,416 1,416 1,416
Mean 4.546 0.899 0.746 0.153 0.028 0.073

D. Black Females

A Log number of less ~ -0.286 0.024 0.074 -0.050 -0.009 -0.015
ed. immigs. (0.225) (0.011) (0.020) (0.016) (0.004) (0.010)
Number of cells 1,837 1,411 1,411 1,411 1,411 1,411
Mean 4.207 0.891 0.760 0.131 0.018 0.092

Notes: Table displays estimates of immigration effects and standard errors (clustered at the commuting-zone
level, in parentheses) for 2SLS regressions of the change in the listed dependent variable for native youth on
the change in the log number of low-skilled immigrants, the change in the log number of low-skilled natives,
year fixed effects, and commuting zone controls in t. Observations are commuting zonel/year cells.
Regressions are weighted by a function of the cell size in years t and t-1 (see text). Regressions use the
change in the log immigration index as an instrument. Columns 2 through 6 use Census data from 1970,
1980, 1990, and 2000, while column 1 includes ACS data.



Table 8 : The effects of native youth employment on labor earnings 10 years later

A. Males B. Females
First Stage Second Stage First Stage Second Stage
log |t,sc log HRS log INC log ILSC log HRS log INC
;’igleO:{S]BG A7} age={25-28} t,5°,s° f‘fleg{slbe A7} age={25-28} t;s" s
OLS OLS OLS 2SLS OLS OLS OLS 2SLS
(1) 2) (3) (4) (5) (6) (7) (8)
log INDEX 10 -0.158 -0.252 -0.159 -0.261
(0 (0.066) (0.037) (0.066) (0.068)
log INDEX _ 1.064 0.035 1.066 0.079
b (0.164) (0.054) (0.166) (0.083)
log | 0.021 0.009 0.042 0.020
tsf (0.031) (0.054) (0.017) (0.025)
log HRS -0.088 0.094 -0.054 0.087
age={16,17},t-10,s" (0.027) (0.101) (0.017) (0.078)
{-0.034, {0.291, {-0.022, {0.240,
-0.141} -0.104} -0.087} -0.067}
Number of cells 7,349 7,349 7,349 7,349 7,281 7,281 7,281 7,281

Notes: Columns 1, 2, 5, and 6 display estimates of first stage coefficients for two endogenous variables: the log number of
immigrants and the log annual hours worked for 16 and 17 year olds. Columns 3, 4, 7, and 8 display 2SLS coefficients
from regressions of log annual wage income for 25-28 year olds on log annual hours for the same birth-state cohort 10
years earlier, the log number of immigrants for the current state of residence, year fixed effects, current state of residence
fixed effects, state of birth fixed effects, and controls as described in the text. Standard errors clustered at the current
state of residence are displayed in parenthesis. The 95 percent confidence interval for the coefficient on log annual hours
is displayed in braces. As instruments, 2SLS regressions use the lagged value log immigration index for an individual's
birth state and the contemporaneous value of the log immigration index for one's current state. Observations are state of
birth/current state/area/year cells. Regressions are weighted by the sum of person weights for each cell.



Figure 1 : Trends in the youth unemployment, labor force participation, and employment-population rates, 1948-2008 (seasonally adjusted)
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Note: estimates are published statistics from the Bureau of Labor Statistics. Graph plots the seasonally-adjusted unemployment, labor force
participation, and employment-population ratios for all youth age 16-17. Shaded regions indicate recessionary periods as determined by the NBER.



Figure 2 : Trends in employment-population ratio for youth and adult males, 1948-2008 (seasonally adjusted)
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Note: estimates are published statistics from the Bureau of Labor Statistics. Graph plots the seasonally-adjusted employment-population ratio for all
youth age 16-17 and adult males older than 25. Shaded regions indicate recessionary periods as determined by the NBER.



Figure 3: Share of natives in top immigrant industries and

occupations, by age and sex
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Note: Panel A plots the share of each age group employed in the top twenty most common
occupations for immigrants with a high school degree or less in 1980, conditional on employment.
Panel B plots a similar share for the twenty most common industries among low-skilled

immigrants. Panel C plots a similar share for the seventy-five most common industry-occupation
pairs among less-educated immigrants.



Impact of change in log number of low skilled immigs.

Figure 4: Impact of less educated immigration on employment, by age and sex
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Note: Plots represent 2SLS estimates of immigration effects from regressions changes in employment measures (by age) on changes in the log
number of less-educated adult immigrants (analogous to regression results presented in table 4). Estimates are smoothed across ages using local
linear regression with a bandwidth of .3.



Appendix Table 1 : Summary statistics for employment outcomes

Fract. Fract. with Average Average Average Average
employed pos. annual weeks weekly wage annual hours annual wage
last week weeks worked for worked and salary

worked workers income

(1) () ©) (4) (%) (6)

A. Native teens (age 16 and 17), male

1970 0.32 0.52 10.6 $287.8 162.5 $2,440
1980 0.33 0.51 11.7 $228.2 276.6 $2,175
1990 0.32 0.51 11.3 $186.1 2414 $1,709
2000 0.31 0.45 10.2 $209.1 212.8 $1,744
2005 0.24 0.41 8.0 $172.1 156.7 $1,136

B. Native teens (age 16 and 17), female

1970 0.20 0.33 6.0 $251.8 75.8 $1,257
1980 0.29 0.43 9.4 $191.2 195.8 $1,484
1990 0.32 0.48 10.8 $161.8 210.5 $1,444
2000 0.33 0.45 10.5 $189.1 201.4 $1,571
2005 0.28 0.42 9.0 $144.9 161.0 $1,131

C. Native adults (age 22-64), male

1970 0.87 0.94 453 $877.0 1805.7 $36,274
1980 0.80 0.88 41.4 $863.5 1789.5 $31,965
1990 0.77 0.86 39.5 $848.8 1720.2 $29,730
2000 0.74 0.83 39.1 $891.1 1716.1 $30,291
2005 0.72 0.83 38.0 $868.0 1658.0 $28,893

D. Native adults (age 22-64), female

1970 0.44 0.54 215 $470.3 670.1 $9,707
1980 0.51 0.59 24.8 $456.4 909.8 $10,837
1990 0.57 0.66 28.3 $499.6 1053.7 $13,210
2000 0.58 0.68 30.2 $579.3 1142.9 $15,702
2005 0.58 0.68 30.2 $565.5 1131.6 $15,656

Notes: 1970, 1980, 1990, and 2000 data come from the Decennial Census (IPUMS). 2005 data
come from the American Community Survey (IPUMS). Average weeks worked and annual hours
worked are averaged over all individuals (including zeros). Average weekly wage is averaged only
over those with positive wages. Average annual wage and salary income is averaged over
everyone (including zeros). Weekly wage and annual wage and salary income are reported in
2009 dollars.



Appendix Table 2 : Summary statistics for immigration measures

Average change in log Average percentage point  Average change in total log  Average percentage point
number of less-educated change in immigrant share number adult immigrants (in change in immigrant share
adult immigrants (in log of less-educated adult log points) of total adult population
points) population

(1) (2) (3) (4)
1970 to 1980 -44.9 1.7 -31.4 1.9
1980 to 1990 141 4.7 33.7 4.2
1990 to 2000 64.5 71 62.2 5.7
2000 to 2005 15.7 1.9 18.9 1.6

Notes: 1970, 1980, 1990, and 2000 data come from the Decennial Census (IPUMS). 2005 data come from the American Community Survey
(IPUMS). Less educated individuals are defined as those with a high school degree or less. Adults are individuals age 22 to 64 at the time of the
Census or ACS survey. Averages are weighted by the number of people (16-64) in the commuting zone in the later year.



