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Immigrants play a significant role in many 
aspects of the US economy, but their impact in 
occupations related to science, technology, engi-
neering, and mathematics (STEM) is especially 
pronounced. Immigrants account for about 
a quarter of all STEM workers with college 
degrees or higher in the 2000 census, and about 
half of those with doctorates. Much of the recent 
growth in US employment in STEM occupa-
tions is linked to immigrants.

Given the importance of innovation for eco-
nomic growth, the economic consequences of 
immigrants in STEM occupations have been 
closely examined in recent research. Of partic-
ular importance has been the impact of STEM 
immigrants on the employment opportunities 
and wages of native workers, how immigrants 
impact the aggregate innovation rate of the 
US economy, and similar research questions. 
Studies in this literature have often employed 
quite different techniques, datasets, and time 
periods. Perhaps as a consequence, the litera-
ture has also found mixed results on several 
dimensions.1 Most notably, the extent to which 
immigrants displace natives from STEM occu-
pations remains hotly debated.

1 A brief sample of recent work includes Hunt and 
Gauthier-Loiselle (2010); Kerr and Lincoln (2010); Peri 
and Sparber (2011); Borjas and Doran (2012a,b); Clemens 
(2012); and Moser, Voena, and Waldinger (2012). 
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We provide in this paper a short glimpse into 
new data that are a useful platform for studying 
immigration within US firms. The Longitudinal 
Employer-Household Dynamics (LEHD) data-
base provides employer-employee records for 
US private sector firms. We describe later a 
match of the LEHD to the Current Population 
Survey (CPS). The longitudinal nature of the 
person-level data affords new insights into career 
trajectories that to date have only been feasible in 
special settings (e.g., Borjas and Doran 2012a). 
The LEHD is also a powerful platform for study-
ing firm-level consequences of immigration 
(e.g., Kerr, Kerr, and Lincoln 2012).

This paper exploits the longitudinal power of 
the LEHD for the careers of individual workers. 
We ask a very simple question: are job transitions 
for STEM workers particularly difficult when 
these workers are leaving their employer during 
periods of abnormally high immigration into the 
firm? The motivation for this question is straight-
forward. While native displacement can take sev-
eral forms, critics of immigration often cite case 
studies where a native STEM worker feels that an 
immigrant has been hired by the former employer 
to replace him or her. Periods of abnormally high 
immigrant hiring by the firm are likely to be cor-
related with this latter phenomenon, to the extent 
that it exists, and we can examine the subsequent 
employment histories of departing workers for 
signs of displacement effects.

We find STEM career adjustments during 
periods of abnormally high immigration into the 
firm to be more difficult on several dimensions 
compared to non-STEM workers. Most nota-
bly, STEM workers do not acquire a new job as 
quickly as non-STEM workers; moreover, their 
earnings are reduced after the job transition 
occurs. This latter effect is strongest for the first 
five years, abating somewhat by the tenth year.

I.  LEHD Dataset

The LEHD database is housed by the US 
Census Bureau and requires confidential 

mailto:skerr3@wellesley.edu
mailto:wkerr@hbs.edu
http://dx.doi.org/10.1257/aer.103.3.193


MAY 2013194 AEA PAPERS AND PROCEEDINGS

security clearance to access. The linked 
employer-employee records cover all private-
sector firms in 29 states at present, including 
California, Florida, Illinois, and Texas. The 
records for most states start between 1990 and 
1995; the records for all states currently end in 
2008. Sourced from unemployment insurance 
wage records, the LEHD provides fairly limited 
information for workers beyond their quarterly 
earnings. Available traits of workers include 
their gender, age, place of birth, and citizenship 
status. These latter two variables afford analyses 
of immigration.

Unfortunately, the LEHD does not record 
occupations. A special match, however, has been 
made by the Census Bureau of LEHD records 
to respondents in the 1986–1997 Current 
Population Surveys (CPS). For this group, one 
can link in all of the information collected by the 
CPS during the survey year.

We center our sample selection on the 
1995–1997 CPS surveys. We start with indi-
viduals surveyed by the CPS who are working 
in LEHD-covered states at the time of the sur-
vey. We retain workers who are observed to be 
departing from their employer at the time of the 
survey. As the CPS is a nationally representative 
sample, this group provides effectively a ran-
dom sample over workers leaving their firms in 
LEHD-covered states.

We choose the three-year period of 1995–1997 
to balance two goals. We first want to observe 
the subsequent career trajectory of these depart-
ing workers. With this design, we can track these 
workers for at least ten years. Second, LEHD 
records prior to 1995 provide additional empiri-
cal traction. We use these records to compare 
preperiod performances of workers and to for-
mulate person-level controls on past labor mar-
ket experiences.

Given our study’s objectives, we further 
restrict the sample to workers with the following 
traits during the CPS sample year: natural-born 
US citizens, aged 20–  49, and earning $2,500 or 
more (real 2008 dollars) in the quarter of depar-
ture from their main employer. The cutoff at 49 
years old is designed to allow observation of a 
ten-year career trajectory without encounter-
ing issues related to retirements. The minimum 
earnings cutoff provides some sharper focus on 
workers with strong labor force participation.

Our analysis compares natives who are 
departing from their firm during times of 

abnormal immigrant hiring to those in time peri-
ods with lower immigrant hiring. This effect will 
be differentiated by whether or not the worker 
is in a STEM occupation at the time of the CPS 
interview, which is the same year as when he is 
departing his firm. It is essential to emphasize 
that we do not observe whether an employee’s 
departure from a firm is voluntary or forced. We 
can thus analyze only whether there is a system-
atic link to abnormally high immigration inflows 
that differs for STEM workers.

We measure abnormal immigration to the 
firm through the share of immigrants among a 
firm’s new hires compared to the overall immi-
grant employment share of the firm. We select 
this measure due to its independence from firm 
growth. We want to avoid a metric like the num-
ber of immigrants hired compared to the firm’s 
initial size, as this metric will be largely dictated 
by the firm growth rate (which could then be 
further linked to differences in who is depart-
ing and why). By looking at immigrant shares 
among new hires, we reduce the importance of 
firm growth.2

The online Appendix compares worker traits 
by this dimension. While this technique falls 
short of achieving full randomization, it none-
theless performs reasonably well. When split-
ting the sample at the median value of abnormal 
immigration flows, differences between the two 
halves in terms of worker race, gender, and age 
distribution are quite small. Workers departing 
under abnormally high immigrant inflows, how-
ever, are more likely to have a college degree 
(31 percent versus 24 percent) and have higher 
earnings in the quarter of departure ($8,552 ver-
sus $7,118). They have also accumulated higher 
average quarterly wages ($7,994 versus $6,601) 
and one extra quarter of work over the past three 
years as evident in the employment histories of 
the LEHD. On the other hand, there are no mate-
rial differences between the two halves of the 
sample with respect to past histories of switch-
ing employers or switching industries.

With respect to the firm3 from which the 
employees are departing, the group with 

2 We drop employees departing from firms that have no 
immigrants, as the ratio is undefined in these cases. This 
group is very small, and their treatment does not impact our 
results. 

3 Firm traits are measured through State Employer 
Identification Numbers (SEIN). These traits will thus 
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abnormally high immigrant inflows has a some-
what higher representation in mining, construc-
tion, and manufacturing, but sector differences 
are not substantial. The firms are of very similar 
size. The employment growth rates are 0.08 and 
0.10 for the high and low groups, respectively. 
These rates are measured relative to the aver-
age of start and end values. Finally, the overall 
immigrant employment shares of the two groups 
are comparable at 9.1 percent and 11.6 percent, 
respectively.

Thus, while differences remain between the 
two halves of the sample, this technique does 
allow for reasonably comparable groups. As 
a safeguard, we further control in regressions 
for all of these observable traits. We have also 
confirmed that all results discussed below hold 
when excluding workers who do not have some 
college education as well. In terms of our focus 
on STEM workers, their representation in the 
two groups is likewise comparable: 5.3 percent 
and 4.1 percent of workers in the abnormally 
high and low immigration groups are STEM 
workers, respectively.

II.  Empirical Results

We summarize our empirical results, and the 
online Appendix provides the full table. Our 
least squares estimations take the form

  Yi = φsjt + β · Xi + γ · FirmImmigrationi 

	 + δ · FirmImmigrationi · STEMi + εi ,

where Yi models various future employment 
outcomes for the departing worker. We include a 
vector of state-sector-year fixed effects φsjt that 
broadly controls for many aspects of the local 
economy for workers. We also include a vector 
of person- and firm-level covariates Xi that con-
trols for measurable differences across departing 
workers in initial conditions. These covariates 
include all of the dimensions mentioned in the 
prior section when comparing worker traits. 
A central covariate is an indicator variable for 
whether the worker is employed in a STEM 
occupation when departing from his or her prior 
firm as observed through the CPS. This indica-

describe the local setting and employment conditions of 
large firms. 

tor is the main effect for our interaction (values 
reported in the online Appendix).

The variable FirmImmigrationi models the 
degree to which abnormally high immigrant 
hiring is observed in the employee’s firm at the 
time of the employee’s departure. We discuss 
here results with a linear metric transformed to 
have unit standard deviation. Results are similar 
when normalizing firm rates by local averages, 
and the online Appendix reports similar findings 
when splitting the sample at the median value of 
relative inflows.

The γ coefficient measures the effects of 
abnormally high immigration on worker transi-
tions outside of STEM occupations. These coef-
ficients, as reported below, are mostly small and 
statistically insignificant. Thus, in non-STEM 
occupations, this analysis does not find evidence 
that the difficulty of employment transitions 
is systematically correlated with the extent of 
immigration into the firm when the employee 
departs.

The interaction FirmImmigrationi · STEMi is 
the key focus of our work. This interaction mea-
sures the difference for STEM workers com-
pared to the baseline, and the linear combination 
γ + δ provides the full impact for STEM work-
ers. Regressions are unweighted, cluster stan-
dard errors by firm, and have 3,011 observations 
for most outcome variables.

We observe the following connections 
between employment transitions and abnor-
mally high immigration rates:

•  �Observation in LEHD Again.—A basic but 
important starting point is whether there are 
differences in the rate at which we observe 
workers again in the LEHD. We may not 
observe workers again should they leave 
the work force entirely, move outside of 
LEHD-covered states, or take up employ-
ment in the public sector. This analysis 
includes 3,327 workers. We find no effects 
on this dimension. A one–standard devia-
tion increase in abnormal immigrant hiring 
is associated with a −0.01 (0.01) change 
in the likelihood of later observing a non-
STEM worker; the comparable effect for 
STEM workers is 0.00 (0.03).

•  �Number of Quarters with No Employment 
Evident in LEHD.—We next consider 
the duration until workers are observed 
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employed again in the LEHD. For most 
workers, this duration is zero quarters as 
the worker starts a new job immediately or 
has multiple jobs throughout (our focus is 
on departures from main jobs). Some work-
ers, however, experience a long duration 
without an LEHD job. Using a maximum 
of 20 quarters, a one–standard deviation 
increase in abnormal immigrant hiring is 
associated with a 0.91 (0.47) increase in the 
number of quarters before another LEHD 
job is observed for STEM workers. This 
compares to 0.05 (0.12) quarters for non-
STEM workers. This duration without an 
LEHD job is likely evidence of one quarter 
of unemployment for STEM workers leav-
ing their firm during periods of abnormally 
high immigration.4

•  �Number of Quarters Employed at Next 
Main Job.—We next consider how long 
the worker is at his or her next main job, 
again with a maximum of 20 quarters. This 
tenure at the next job is the composite of 
multiple forces and thus does not have a 
single prediction. For example, displaced 
workers may need to take short-term jobs 
without long-term employment potential. 
On the other hand, displaced workers may 
seek very stable opportunities for future 
long-term employment. Perhaps reflect-
ing this ambiguity, we find null effects on 
this margin, with increases of 0.54 (0.58) 
and 0.21 (0.16) quarters for STEM and 
non-STEM workers, respectively, for each 
standard deviation increase in abnormal 
immigration.

•  �Probability of Switching Industry for Main 
Job.—Case studies often suggest that work-

4 The sample average is 2.8 quarters, with a majority of 
the sample experiencing zero quarters. Our data do not allow 
us to conclusively measure unemployment, and absence 
from the LEHD can be due to employment in the public 
sector, employment in states not covered by the LEHD, or 
self-employment without paid workers (e.g., Schedule C 
entrepreneurship). The first bullet point notes, however, that 
we do not observe any long-term differences in the likeli-
hood of LEHD observation. Thus, these alternative reasons 
for not observing a worker in the LEHD would need to be 
short term before reentering the sample. We do not see any 
particular reason why this would be true for STEM workers 
compared to non-STEM workers. 

ers must switch industries or occupations as 
a result of the displacement. As we observe 
occupation once with the CPS, we can mea-
sure only industry switching. We do not 
observe a systematic link on this dimen-
sion. A one–standard deviation increase in 
abnormal immigrant hiring is associated 
with a −0.02 (0.11) increase in the likeli-
hood of industry switching for a non-STEM 
worker; the comparable effect for STEM 
workers is 0.01 (0.05).

•  �log Annualized Earnings in the LEHD over 
the Next Year.—We next consider earnings 
outcomes. Our first measure is the wage 
income of the worker in the following year. 
Wages are annualized using salaries from 
quarters worked, thus removing much of 
unemployment spells (partial quarters of 
unemployment remain). Wages sum over 
all jobs. On this dimension, we find more 
substantial bite. A one–standard deviation 
increase in abnormally high immigrant hir-
ing at the time of a STEM worker’s depar-
ture is associated with a 0.16 (0.08) decline 
in log annualized wage earnings for the 
worker over the following year. There is 
only a 0.02 (0.02) decline evident for non-
STEM workers.

•  �log Annualized Earnings in the LEHD 
over the Next Five and Ten Years.—Our 
final step uses the extended employment 
histories of these workers to measure their 
wage outcomes over the next five and ten 
years. We include in this analysis only the 
2,904 workers who we observe working in 
the LEHD in the fifth and tenth years after 
their focal departures. We continue to find 
substantial wage declines to the fifth year, 
with some abatement by the tenth year. A 
one–standard deviation increase in abnor-
mally high immigrant hiring at the time of 
a STEM worker’s departure is associated 
with a 0.18 (0.07) decline in log earnings 
over the subsequent five years, and a 0.12 
(0.08) decline over ten years. For non-
STEM workers, wages over five and ten 
years are unchanged at 0.01 (0.03) and 0.00 
(0.03).

Overall, these patterns suggest that STEM 
workers departing their firms during periods 
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of abnormally high immigration into the firms 
experience difficult employment transitions. 
This framework is noncausal, and we hope 
future work is able to identify randomization in 
immigrant arrivals into firms to further quantify 
these effects (e.g., H-1B lotteries). More gener-
ally, employer-employee data offer great prom-
ise for better evaluating native displacement 
effects due to immigration.
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