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Abstract
This paper uses the 1970, 1980 and 1990 U.S. Censuses to study trends in educational
attainment of immigrants relative to natives. Immigrants have become relatively less
highly educated, but have become more highly educated in an absolute sense. The effects
of changes in relative educational attainment between immigrants and natives on earnings
are studied. Educational differences are found to explain more than half the observed
wage gap between the two groups. The paper also allows for non-linearities in returns to
education. Sheepskin effects influence earnings in different ways for natives and
immigrants. Differences in returns to pre- and post-migration education also appear. The
paper also finds evidence that immigrants crowd natives out of education, although the
effects are stronger in secondary than in postsecondary education.
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1. Introduction

Immigration can heavily influence the way in which a country’s labor force
evolves over time. Recent American experience bears this out. The proportion of
immigrants in the adult population, aged 24-64, rose from 4.7% in 1970 to 6.2% in 1980
and 7.9% in 1990. At the same time, there is a general perception that the educational
composition of the immigrant population has changed over the last two decades, with
immigrants becoming less skilled relative to native-born Americans. In a string of
articles, Borjas has shown that such “cohort” effects are crucial in explaining the rising
wage gap between immigrants and natives. (See for instance Borjas, 1985 and 1990.)
This paper has two broad goals. The first is to present a detailed portrait of the
educational attainment of immigrants relative to native born Americans. We will
examine the extent to which immigrants’ level of education has changed, both in an
absolute sense and relative to that of natives, between 1970 and 1990. We also study the
dynamics of educational attainment, by comparing and modeling the enrollment behavior
of immigrants relative to natives over time.
The second broad goal of the paper is to examine the implications of these trends
for both immigrants themselves and for natives.
For immigrants, the central question we address is how trends in immigrants’
educational attainment have affected their earnings relative to earnings of native-born
Americans. We focus on modeling the returns to education, allowing for non-linearities
that have not always been addressed in the earlier literature on immigration. For
instance, we study the relative size of “sheepskin” or graduation effects for immigrants
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and natives, and test the idea that the returns to education depend in part on whether the
education was obtained abroad or in the United States. We find these non-linearities to
be of some importance. We also extend the work of Bratsberg and Terrell (1997) by
studying the role that traits of the country of origin play in determining the returns to
education among immigrants.
Finally, we also study the impact of recent immigration on the educational
attainment of natives. While several studies have examined whether inflows of
immigrants have altered the wage structure facing natives, there are good reasons to
believe that immigration can also affect the level of education that natives acquire. If the
arrival of less skilled immigrants lowers the wages of high school dropouts, it may
provide an incentive for natives to acquire more education. But on the other hand,
immigrants may “crowd out” natives from education, in part by making schools less
effective when many of the students have limited proficiency in English. At the college
level, there is the additional possibility that immigrants compete with native minorities
for admissions under affirmative action programs. Betts (1998) and Hoxby (1998)
provide evidence that immigrants have “crowded out” native minorities at both the high
school and college levels. We present further evidence of the extent to which the ratio of
immigrants in the local population induce natives to acquire more or less education, using
a greater time span than was used in the two existing studies.
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2. Data

In this paper we use the 1970, 1980 and 1990 U.S. Censuses of Population and
Housing. Given the extremely large data-set that results from this pooling across three
Censuses, we extracted a 20% randomly selected sub-sample of native-born Americans
from the 5% Sample of the 1980 and 1990 Censuses. All native-born Americans and
immigrants from the 1% 1970 Census are included. Since the 1990 Census is not a
random sample of the population, sampling weights were used. These were set to the
appropriate constants for the 1970 and 1980 Censuses. All weights were then adjusted
accordingly since not all observations for natives were used. Furthermore, there is a
slight variation in the samples used for the tables and analysis presented here. In the first
two tables we present summary statistics of educational attainment for males and
females. This is the least restrictive sample in which all individuals between the ages of
16 and 64 from the sample described above are included. For the remainder of the paper,
only observations for males are included. Also, wage regressions restrict the sample to
include males aged 24 to 64 who worked the year prior to the Census and earned at least
$50 in 1989 dollars. Workers for whom Census data on age, sex, immigrant status or
education were allocated were deleted. Section 5, which examines the impact of
immigration on the educational attainment of natives, uses a similar three-Census pooled
data-set that we will describe more fully in that section.
It is important to realize that Census data include not only legally admitted
immigrants, but also foreigners who are temporarily but legally in the United States on
visas, as well as a large number of illegal aliens. Warren and Passell (1987) use 1980
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Census data and Immigration and Naturalization Service (INS) data to estimate that about
one half of the two million people in the Census who report being born in Mexico are
illegal immigrants. Borjas, Freeman and Lang (1991) extend this work by analyzing vital
statistics, and conclude that the 1980 Census includes about two thirds of illegal aliens
born in Mexico, due to undercounting. We use the Census data in the belief that it gives
the most detailed picture available of all immigrants, regardless of legal status. Of
course, it does not speak directly to immigration policy, since some of the immigrants in
the sample were not admitted legally. On the other hand, one could equally well use INS
data to infer trends in the educational attainment of legally admitted immigrants. Such an
approach gives a much better idea of how admission criteria have affected the
occupational mix of legally admitted immigrants. But it will necessarily give a less
accurate picture of the overall traits of all immigrants in the country. This second
approach is adopted by Jasso, Rozenzweig and Smith in their article in this volume.

3. Trends in Educational Attainment and Enrollment Among Natives
and Immigrants

We begin by presenting evidence on the distribution of educational attainment
among natives and immigrants derived from the 1970, 1980 and 1990 Censuses. Table 1
shows the mean, 25th, 50th and 75th percentiles of years of schooling among both
groups, for males aged 16-64.1
This table reveals some complex patterns. In terms of the mean level of
education, it does not appear that immigrants became steadily less well educated over
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time. The mean level of education of immigrants rose slightly from 1970 to 1980, but
fell slightly by 1990. Overall, for the 1970-1990 period, immigrants became slightly
more educated, with a two-third of a year increase in years of schooling. The trends for
natives are startlingly different, with increases in mean years of schooling in both decades
totaling one and one-third years. Immigrants did become less well educated relative to
natives in both decades, but in absolute terms immigrants’ mean level of education rose
slightly.
Trends in the median, upper and lower quartiles reveal considerable heterogeneity
in the immigrant population. The drop in the relative level of immigrants’ education has
been caused by a considerable decline in the relative educational attainment of the lower
quartile of immigrants. Between 1970 and 1990, the gap in years of schooling between
the 25th percentile immigrant and the 25th percentile native rose from just one year to
three years. The data on the median and upper quartile tell a quite different story. The
median level of education of natives remained at 12 years in all three decades; among
immigrants, the median level of education rose from 11 to 12 years. The level of
education of the 75th percentile immigrant rose from 13 to 14 years between 1970 and
1990, exactly matching the corresponding levels for natives. Furthermore, in 1980 the
upper quartile immigrant had 15 years of education, compared to 14 for natives.
In summary, the upper half of the immigrant population has been and continues to
be at least as highly educated as the upper half of the native population. The observed
decline in the mean level of immigrants’ education relative to natives reflects a decline in
the relative educational status of the bottom half of the immigrant population.
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The table also breaks down the distribution of education among the larger
racial/ethnic groups. These calculations show that at all three quantiles, the years of
schooling of white, black and Asian immigrants have increased significantly between
1970 and 1990. Among Hispanics, the mean level of education was far lower than for the
other immigrant groups in 1970, and remained stagnant through the next two decades.
The data for the three quantiles shows the same stagnation in education among Hispanic
immigrants.
Table 2 shows the same data, calculated this time for women. The mean level of
education among immigrant women increased by more than it did for men over the 19701990 period, up from 10.05 to 11.06 years. However, this increase is still lower than the
one for native women; over the same period, the mean level of education increased from
11.26 to 12.61 for natives. The key trend shown among men seems to hold for women as
well: educational attainment increased among immigrants in absolute terms but declined
in relative terms. As for men, the decline in female immigrants’ level of education
relative to natives has been caused solely by a widening gap in the education in the
bottom half of the educational distribution. The gap between immigrants and natives
increased among the lower quartiles by one year, while there is essentially no difference
in educational attainment between immigrants and natives at the median or in the upper
quartile.
Although the rest of Sections 2 and 3 focuses on males only, Tables 1 and 2 do
establish that the patterns in the relative education of immigrants over time have been
quite similar for men and women.
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Table 3 breaks down mean years of total schooling over the three Censuses by
arrival cohorts. Comparing cohorts in 1970, the most recent cohort, which arrived during
1965-69, was the most educated cohort with 11.3 years of education. By 1980 there had
been quite a drastic reversal in this pattern, with earlier arrivals in general having a higher
level of education than more recent arrivals. The key observation from this table is that
the more recently arrived cohorts in the last two Censuses have lower average number of
years of schooling than the less recent cohorts.
Although our findings indicate a slight downward trend of educational attainment
among more recent immigrants compared to earlier migrants, other studies (see for
example Jasso, Rozenzweig and Smith, in this volume, and Funkhouser and Trejo,
(1995)) find a reversal in this trend by the end of the 1980's. Funkhouser and Trejo use
data from the Current Population Survey to analyze study skills of recent male
immigrants. The estimates of skills, however, are very imprecise due to the relatively
small sample size and instability of the sample across survey years. The authors
acknowledge this and state that the results "should be regarded as suggestive rather than
definitive". As our own results in Table 3 suggest that in 1990 immigrants who arrived
between 1985 and 1989 were slightly more highly educated than arrivals from earlier in
the 1980’s or the 1970’s. But some of this difference is probably accounted for by
foreign students who enroll in American universities temporarily.
Jasso, Rozenzweig and Smith utilize INS data to analyze trends in skills of
immigrants. The advantage of this data set is that it only includes legal immigrants and
admission criteria of each individual can be identified. However, the disadvantage is that
the data set does not contain any information about education or earnings. The authors
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instead use information on occupation to infer skill levels of immigrants. The finding of
a reversal of the downward trend in immigrant skill clearly depends on the accuracy of
this method.
The distribution of education in the population is not static. Over time, new
cohorts of immigrants and natives enter the working-age population, while others exit.
Within cohorts, the level of education is not static either, as people upgrade their skills by
deciding to remain in school or to enroll in college. Figure 1 shows the proportion of the
immigrant and native populations enrolled in school or college in 1970, 1980 and 1990,
by age. An interesting pattern emerges. Below the age of 18, the enrollment rate is lower
among immigrants in all three decades, but by age 20 this pattern has reversed. As
shown in Figure 1, and in Figure 2 which continues the graph for age groups 30 to 64, in
virtually all age groups above 20 enrollment rates are higher among immigrants than
natives. The enrollment gap is particularly large in 1990, when roughly 10-15% of
immigrants in their thirties reported being enrolled, compared to about 5-9% of natives.
This higher enrollment rate suggests that while immigrants’ average level of education is
lower, immigrants appear to be more likely to enroll as adults, thereby reducing the gap
in education slowly over time within a given age cohort.2
Table 3 also gives insights into the evolution of education within immigration
cohorts over time. Quite different patterns emerge for more recent and less recent
cohorts. For the two most recent cohorts in 1980, it appears that the mean schooling level
decreased over time. However, comparing mean educational attainment between
Censuses may be somewhat misleading since we had to recode years of schooling for the
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1990 Census. It is also possible that the decline is due to reverse migration of the
relatively more educated immigrants.
In contrast, Table 3 shows that there has been a mean increase in educational
attainment of cohorts arriving before 1970, by between 0.9 and 2.9 years from 1970 to
1990. To check whether these rather large increases in mean levels of schooling are
reasonable, and not due to non-random return migration, we used the enrollment
probabilities from Figures 1 and 2 to calculate the expected increase in education over a
20 year period. This is calculated by the following formula:

29

∑ Enrollment Probability

i ,1970

i = 20

39

+ ∑ Enrollment Probabilityi ,1980
i = 30

where i is the age and 1970 and 1980 represents the Census year. In the above example
the 20 year interval looked at is for an individual who is 20 years old in 1970 and 39
years in 1989. The expected increase in mean years of schooling for an immigrant in this
period is 2.78 years. This is certainly in the range of mean increase in education
mentioned above. However, Table 3 shows that the largest increase in educational
attainment over the 20 year period was for the oldest cohort, arrivals before 1950. This
group is likely to have a large proportion of individuals who were older than 20 in 1970.
If we use the formula above for an immigrant who is 30 in 1970, the predicted increase in
schooling is only 0.66 years. It appears that perhaps for the cohort that arrived before
1950, the large apparent gains in mean education over time partly reflect non-random
return migration whereby less skilled workers returned home over time. But for the
cohorts that arrived in the 1950’s and 1960’s, the observed gains may be genuine.
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Immigrants to the U.S. are likely to have acquired some education in their home
country and some after migrating. There is no question in the Censuses that asks for this
information specifically. However, we can calculate proxies for these as follows,
assuming individuals are in school continuously from age 6. If an immigrant migrated at
an age of 6 or younger, we assume that all schooling took place in the United States. If
the age at migration was between 6 and the total number of years of schooling plus 6,
pre-migration education is set at age at migration minus 6 and the remainder is assumed
to be U.S. education. If age at migration is greater than years of education plus 6, it is
assumed that all schooling took place abroad. 3
Mean years of foreign and U.S. schooling for immigrants by arrival cohorts and
Census year are presented in Table 4. In 1970, the average immigrant had close to 8
years of foreign schooling and 2.68 years of education obtained in the U.S. That is,
immigrants had on average obtained approximately one quarter of their schooling in the
U.S. This composition had changed quite dramatically by 1980. In this year, premigration education had risen to 9.67 years while post-migration education had decreased
to 2.4 years. Only one fifth of total education was obtained in the U.S. This was almost
exactly the same share of post-migration education to total education that was observed
in 1990, when foreign education had decreased slightly to 9.51 years and U.S.-acquired
schooling had dropped further to 2.36 years. It is possible that this is simply driven by an
increase in immigration in the 1970’s and 1980’s. Since recently arrived immigrants have
obtained most of their schooling in their home country, as is shown in Table 4, and the
proportion of recent immigrants to the total immigrant population has been increasing,
the share of post-migration education will consequently decrease.
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It is interesting to note that the composition of pre- and post-migration education
changes drastically over time for a given arrival cohort. For example, the 1960-64 arrival
cohort had only 0.1 years of U.S. education in 1970. In 1980 this had increased to 1.97
years and by 1990 it was 4.87 years. The large increase in post-migration education
within cohorts over time likely reflects genuine increase in education among immigrants,
non-random reverse migration, and possibly, recall bias in which immigrants
progressively understate the proportion of their education obtained abroad over time.
Another plausible reason for the increase is that the older members of a cohort will have
lower life expectancy, so that the composition of the cohort shifts over time towards a
greater proportion of immigrants who arrived at a younger age. It is these youngest
arrivals who are most likely to enroll in American schools and colleges.
Returning to the enrollment rates depicted in Figure 2, do the higher enrollment
rates of older immigrants relative to natives simply arise due to immigrants who have
dropped out of school going back to secondary school? Figures 3 and 4 address this
possibility. The figures show that when people are divided into those with and without
high school degrees, immigrants in both groups are more likely to be enrolled than are
their native counterparts of the same age.4 Furthermore, approximately 2/3 of the
enrollment gap stems from higher enrollment rates among immigrants in college.
Enrollment rates are likely to differ among immigrants depending on the number
of years in the U.S. One obvious reason for this is that immigrants who have been in this
country for 15-20 years are older than immigrants who arrived in more recent times. This
will be controlled for in linear probability models below. Nonetheless, by looking at the
actual enrollment rates we can observe enrollment behavior of a specific cohort over
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time. Table 5 shows the enrollment rates by arrival cohort. As expected, enrollment rates
are highest for the most recently arrived immigrants in all 3 censuses. It is interesting to
note the overall upward trend in enrollment over the 2 decades. In 1970, 6.4 percent of
the most recently arrived cohort, 1965-69 arrivals, were enrolled in school. In contrast,
the immigrant cohort who arrived between 1985 and 1989 displayed an enrollment rate of
16.5 percent in 1990. In other words, the newest immigrants were more than 2.5 times
more likely to be enrolled in school in 1990 compared to 1970. The table also makes
clear that the trend toward higher enrollment rates between 1980 and 1990 has occurred
in part within cohorts over time.
To find out whether the immigrants who are more or less educated upon arrival
enroll in school in the U.S., we calculate enrollment rates by pre-migration education
levels. These are shown in Table 6. It is quite clear that the immigrants who are most
likely to enroll in school in the U.S. are the most highly educated. In 1990, for example,
an immigrant who arrived in the U.S. with at least a high school diploma is 1.5 times
more likely to be enrolled in school than a person who arrived with between 9 and less
than 12 years of education.
To ensure that these results are not due to a possible inclusion of visa students in
the census, we calculated the enrollment rates by both pre-migration education and
arrival cohort (not presented here) for each census. Since visa students are very unlikely
to be included in the second most recent cohorts in each census, enrollment rates for these
cohorts are likely to reflect enrollment behavior of relatively recently arrived immigrants,
as opposed to non-immigrants such as visa students. In each of the 3 censuses,
immigrants with more than 12 years of education are the most likely to be enrolled in
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school. This implies that the most highly educated immigrants upon arrival in the U.S.
are indeed the ones most likely to further their education. This supports the findings in
the article by Borjas in this volume, which provide some evidence of complementarity
between human capital acquired in the source country and in the U.S.
Do higher enrollment rates among immigrants reflect a genuine difference from
natives, or do they arise due to systematic variations based on other observable traits,
such as geographic location? A second important question is whether the higher
enrollment rates are observed uniformly across all immigrants, regardless of their year of
arrival in the United States. Table 7 addresses these questions by estimating linear
probability models for enrollment.
The probability of overall enrollment is 3% higher for immigrants compared to
natives when factors such as marital status, geographic location and age are controlled
for. Decomposing enrollment into grades 1 through 12 and college shows that the
difference between immigrants and natives is greater for enrollment in higher education.
After controlling for observed traits, immigrants are 1% more likely to be enrolled in
grade school and 2% more likely to be enrolled in postsecondary education. Columns 2, 4
and 6 in table 7 also control for years since migration, differences across cohorts and
differences between natives and immigrants in the impact of age on enrollment
probabilities. The coefficient on the immigrant dummy alone does not indicate the
difference in likelihood of enrollment in these models. Instead, the probabilities have to
be calculated based on the estimated coefficients. For example, in 1990 a 25 year old
immigrant who has been in the U.S. for 2 years, the most recent cohort, is 7% more likely
to be enrolled in school than a native of the same age. The same individual is 1% more
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likely to be enrolled in grades 1 through 12 and 6% more likely to be enrolled in college
than a statistically similar native.
Figures 5 and 6 show the predicted difference in enrollment probabilities for
grade school between immigrants and natives (i.e. enrollment probability of immigrants
minus enrollment probability of natives). Figure 5 shows that variations in years since
migration can explain little of the difference in enrollment rates in grades 1 through 12
between immigrants, about 2%. This in addition to the relatively flat curve in Figure 6
indicate that years since migration does not explain much of the difference in enrollment
probabilities for grade 1 through 12. Instead age appears to be the driving force behind
the differences. The pattern is complex but the most striking pattern is lower enrollment
rates for immigrants in their teens compared to their native peers.
The relatively low enrollment rates among younger immigrants may
indicate that immigrants, in particular from Mexico, do not “drop in” to high school when
they arrive in the United States. The average Hispanic immigrant in our sample has
fewer than 9 years of schooling and has already been out of school for at least one year
by the age of 16. Similarly, Vernez and Abrahamse (1996) report that the average
Mexican immigrant has only 7 years of schooling. It may be hard for these young
individuals to perform at the same academic level as their native peers. It is quite
possible that they postpone some education until later in life. This would then explain
some of the higher enrollment rates in grade school for immigrants in their twenties and
thirties.
The predicted difference in enrollment in postsecondary education
probabilities between immigrants and natives is quite different from that in grades 1
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through 12. Immigrants of all ages are more likely to be enrolled in college than are
natives of the same age. These differences are also much more influenced by years since
migration than are enrollment probabilities in grade school. This is shown in Figures 7
and 8. Immigrants appear to enroll at a much higher rate relatively early after migrating,
regardless of age. The benefits, and possibly requirement, of acquiring U.S.-specific
human capital in the labor market would give immigrants an incentive to acquire these
skills soon after arriving: the earlier these skills are obtained, the longer is the period
during which the benefits can be reaped. It should also be noted that the finding that
immigrants enroll in postsecondary schooling early after arrival may possibly partially
reflect inclusion of visa students in the censuses.
Although immigrants do appear to be more likely to enroll in both secondary and
post-secondary education, it is the level of education, and not its rate of change, that is a
more relevant predictor of an immigrant’s economic welfare. Table 8 presents two
models of years of schooling along with two models for probability of high school
graduation as well as two models for probability of college graduation.
Immigrants are predicted to have 1.4 fewer years of education compared to
natives when age, geographic location and marital status are taken into account. Although
immigrants are 18% less likely to graduate from high school, they are not less likely to be
college graduates. This again shows that there is great heterogeneity in educational
attainment among immigrants; as we showed in Tables 1 and 2 the upper quartile of
immigrants is as highly educated as the upper quartile of natives. Column 2 in Table 8
adds cohort effects, controls for years since migration and immigrant’s age. Immigrants
who arrived in the 1950’s have 1.5 years more schooling than the most recent cohort,
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arrivals between 1985 and 1989. Columns 3 through 6 show linear probability models for
the probability of high school and college graduation. Immigrants who arrived in the
1950’s are 22% more likely to be high school graduates and 4% more likely to have at
least a college degree than the most recent cohort. It is interesting to note that although
our raw data indicate a slight upward trend in mean years of schooling among immigrants
over time, after controlling for immigrants’ age, years since immigration and other traits,
this result suggests an absolute decline in the skill level of immigrants across cohorts.
Figure 9 displays predicted differences in years of schooling between immigrants
and natives by age and years since migration. The number of years spent in the U.S.
seems to have less of an effect on the educational attainment gap than does age. This
should not be interpreted as an indication of small cohort effects. The graph in Figure 9 is
for a specific cohort, 1975-79 arrivals with 1990 as baseline. Younger immigrants are
predicted to fall further behind natives of the same age until both groups enter their
thirties, when immigrants’ education catches up slightly with that of natives. Since the
coefficients on the cohort variables are increasing with the time since arrival, the graph
understates the impact of years since migration. Nonetheless, it appears that, overall, for a
given year since migration the educational gap increases with age. For example, among
the most recent immigrants, it seems that the older immigrants are relatively less
educated compared to both natives and younger immigrants.
Another way of looking at this question is to think of age at migration, rather than
years since migration, as a key determinant of total education acquired. 5 For example,
looking at the line for 2 years since migration in Figure 9, we see that the younger the
person when he immigrates to the United States, the higher will be his level of education
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in general. See Gonzalez (1997) for an analysis of the effect of age at immigration on the
level of education of immigrants. He finds, as implied by our analysis, that immigrants
who arrive at an earlier age in the end obtain more years of schooling.

Robustness of the Linear Probability Models
As a test of robustness, the linear probability models of enrollment and graduation
presented in Tables 8 and 9 were also estimated by probit. This was done since the
enrollment probabilities are quite close to zero for some groups, so that the linearly
estimated probabilities may suggest negative probabilities. The probit results for the
immigrant variables, including marginal effects, are shown in Appendix Tables A2 and
A3.
The probit results are quite similar with a few relatively minor exceptions
discussed below. The simpler enrollment models in Table A2, i.e. Models 1, 3 and 5,
show that predicted enrollment probability differences between immigrants and natives
do not change very much in the probit models, compared to the least squares models.
Immigrants are still more likely to be enrolled in both grade school and post-secondary
education. Figures 5, 6, 7 and 8 were also re-generated by using the marginal effects
from the probit results in the more complex models 4 and 6 (these figures are not
presented in this paper). When the marginal effects are evaluated at the means, using the
means for immigrants for variables that are specific to immigrants, the figures resemble
the original figures quite closely.
The graduation probabilities are also quite similar when the results from the probit
models are used. The probit results in Models 3 and 5 in Table A3 indicate that
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immigrants are approximately 20.6 percent less likely to be high school graduates and
about 0.1 percent less likely to be college graduates, compared to statistically similar
natives. The identically defined linear probability models suggest 18 percent and no
difference respectively. Our calculations for predicted graduation probabilities using
Models 3 and 5 in Table A3 show similar but not identical results to the derived
predictions from the linear models shown in Table 8. For example, the probit estimates
indicate that an immigrant who arrived between 1985 and 1989 is 26.1 percent less likely
to be a high school graduate and about 4.4 percent less likely to be a college graduate
compared to an immigrant who arrived in the first half of the 1960's. The predicted
graduation probabilities derived form the least squares models suggest differences of 20.3
and 4.9 percent respectively.
Overall, the probit models appear to closely support the estimates from the
linear probability models.

4. Implications of Recent Trends for the Immigrant-Native Earning
Gap

The changes in schooling of immigrants over the last two decades, as described
above, are likely to have consequences of the welfare of immigrants. In particular, they
may affect how immigrants perform in the labor market. The decline in relative
educational attainment of immigrants is likely to affect the difference between
immigrants’ and natives’ earnings. Table 9 shows six models of log weekly earnings. The
first two models assume that earnings for immigrants and natives are affected equally by
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factors such as age and education. Later models do not impose this restriction. The
coefficient on the immigrant dummy variable in Table 9, columns 1 and 2, can be
interpreted as the approximate immigrant-native earnings gap. This gap is close to 18%
when controlling for period effects, geographic location, city residence, and age.
However, as shown in model 2, adding variables for education, and education interacted
with period effects, narrows the gap to slightly over 7%. In other words, the lower levels
of schooling of immigrants explain more than half the wage differential. If we further
adjust for differences in returns to education between immigrants and natives, as in model
3, the data suggest that part of the reason why immigrants earn less is that they have
significantly lower returns to education.6
Model 3 does not capture several important factors that affect earnings. It
is not only returns to education that may differ between immigrants and natives. It is
quite likely that age affects earnings differently between the two groups. Also, the
number of years in the U.S. and year of arrival, or arrival cohort, is likely to affect
wages. Models 4 through 6 replicate the first three models after accounting for such
effects. The coefficient on immigrant status alone in columns 4, 5 and 6 cannot be read
as the wage gap between the two groups. It is more convenient to analyze the differential
by looking at Figures 10 and 11. These show the predicted log wage gap by immigrant’s
age and years since migration with and without education controls.7 Note that education
can explain much if not all of the wage gap for younger immigrants who have been in the
U.S. for at least 10-15 years. Relatively older and recent immigrants exhibit the greatest
wage gap. This is an indication that the age at migration matters greatly in determining
the immigrant-native earnings gap. The figures suggests that on average, differences in
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educational attainment explain about 0.1 log wage points of the observed wage gap, and
in some cases substantially more.
There has been a change in returns to education over the last two decades, with an
increase in the 1980’s after a slight decrease in the 1970’s. Returns to education are
estimated to be slightly over 8% in 1990, as shown in column 2 of table 9. 8 In 1980 they
were approximately 5.3%, while in 1970 one year of schooling was associated with a
6.7% increase in earnings. Models 3 and 6 show that once the returns to education are
allowed to differ between immigrants and natives, the estimated returns for natives are
always higher than the returns for immigrants. Models 3 and 6 both show that
immigrants, like natives, have experienced cycles in the returns to schooling. However,
the two models differ about the extent to which the changes between 1970-1990 and
1980-90 have been larger or smaller for natives.
The literature on returns to education has consistently found strong evidence of
non-linearities in the impact of schooling on earnings (Jaeger and Page (1996)).
Accounting for these effects can alter economic inference considerably. For instance,
Heckman, Layne-Farrar and Todd (1996) show that accounting for sheepskin effects
fundamentally changes the conclusion that school spending uniformly affects earnings for
all workers. Table 10 presents log wage models that incorporate dummies for completing
12 and 16 years of schooling (this corresponds approximately to graduating from high
school and college respectively). These dummy variables are furthermore interacted with
period effects and immigration status. Table 10, column 2 shows that graduating from
12th grade increases earnings by roughly 7% beyond the estimated (log-linear) returns to
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education. Completing 16 years of schooling adds an additional 15-16% to earnings.
Both of these coefficients are highly significant.
As indicated above, schooling may affect immigrants’ earnings differently from
natives. It is therefore necessary to allow for differences in returns to schooling and
distinct sheepskin effects between the two groups. Column 6 in table 10 shows that the
sheepskin effect of high school graduation is approximately 6.5% for natives but is 3.6%
lower for immigrants. Remarkably, the lower sheepskin effect for immigrants is reversed
for college graduates. The coefficient on 16th grade sheepskin effect variable interacted
with immigrant status is significant and positive. This implies that sheepskin effects from
graduating college are greater for immigrants than natives. This reversal might reflect the
highly selective nature of the flow of college-educated workers into the United States.
The number of years of schooling required to complete high school varies
between countries, suggesting that we may have mismeasured the sheepskin effect for
graduation from secondary school above. To account for these differences we reestimated the models in Table 10 with a dummy variable that is equal to one if the person
has completed at least the number of years required to finish secondary schooling in his
home country. However, if a person immigrated to the U.S. before the age of 18 and has
completed 12 years or more of education, he is likely to have graduated from a high
school in the U.S. In these cases we also set the indicator variable equal to one. The data
used to determine number of years necessary to finish secondary education is taken from
Barro and Lee (1993), whose data we downloaded from the NBER’s site, and UNESCO
(1996). The Barro and Lee data set includes information on duration in years of primary
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and secondary education in 1965. The UNESCO statistics include data on duration for
1996 and any changes that have taken place between 1980 and 1996. 9
The regression results for the education variables when using the adjusted
sheepskin dummy are presented in Table A1 in the appendix. These models were
estimated using the same socioeconomic and geographic variables as shown in Table 10.
Since the results for column 1 and 3 in Table 10 do not include sheepskin variables and
the results are consequently identical, they are not presented in Table A1. Using the
modified definition of the high school sheepskin effect for immigrants has little effect on
the size of the sheepskin effect for college completion or most other coefficients, but it
changes the coefficient on the high school dummies dramatically. Columns 3 and 6 in
Table 1A show that the coefficient on the interaction between the high school dummy
and the dummy for immigrants doubles in size. The coefficient is now slightly larger but
opposite in sign to the uninteracted sheepskin effect. In other words, there is no
sheepskin effect or even a slightly negative sheepskin effect for immigrants who have
completed secondary school abroad.
There are a number of ways of interpreting this result. A signaling interpretation
might hold that employers pay a premium to those who complete 12 or more years of
schooling because they believe that it signals ability of the worker. At the same time,
American employers either do not understand that the number of years required to
complete secondary school varies around the world, or they understand these variations
but believe that secondary school completion elsewhere does not provide a very good
signal of ability. A human capital interpretation of this finding might be that around the
world there is a strong degree of complementarity between the skills typically imparted
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during the first 12 years of schooling. Furthermore, American firms find that workers
who have completed secondary school abroad, but not exactly 12 years, do not possess
exactly the right mix of skills. This second explanation is somewhat strained, in our
view. A third interpretation is simply that there is measurement error in the international
data we used to redefine the dummy for completion of secondary school. We have no
evidence in this regard.
In summary, it appears that the definition of high school completion matters in
determining sheepskin effects and that the difference between immigrants and natives is
even greater when differences in high school duration are adjusted for. It also supports
other findings in this paper that indicate substantial heterogeneity in the immigrant
population.
Sheepskin effects are not the only possible type of non-linearity in the returns to
education for immigrants. One of the reasons for lower returns to education for
immigrants may be that the U.S. labor market discounts schooling acquired abroad. For
instance, Friedberg (1996) finds that in the Israeli labor market, returns to education
obtained abroad are significantly lower than returns to post-migration education.
We estimate the years of schooling obtained prior to and after immigration to the
United States based on the person’s age at arrival and years of schooling, under the
assumption that a person would have obtained all years of schooling in a continuous
period of study. We then estimate wage models with overall years of schooling
interacted with a dummy for natives, to show the returns to education for natives, as well
as variables measuring the estimated years of pre- and post-immigration education for
immigrants.
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In regressions shown in Table 11, we find that education acquired after migration
is found to have a larger effect on earnings than is education obtained in the home
country. The difference is close to 2%, as shown in Table 10, column 2. It is also very
interesting to note that the difference between returns to post-migration education and
returns to natives’ education is much smaller, one third of a percent. The null hypothesis
of equality in returns between pre- and post-migration education is rejected as indicated
by the very low p-values for the F-tests. If we control for cohort effects, as shown in
column 3, the difference between the two coefficients becomes insignificant, indicating
no difference in returns to pre- and post-migration education. Furthermore, if we allow
for differences in the impact of age on earnings between immigrants and natives and
control for cohorts and years since migration, as shown in model 5, it appears that
education obtained before moving to the U.S. yields greater returns than post-migration
education. It is unclear what causes this surprising result. It may partially be explained by
differences in rates of return to pre-migration education due to differences in school
quality in the source country. Bratsberg and Terrell (1997) find evidence of such an
effect.
The above results in Table 11 are valid only to the extent that our method for
allocating total years of schooling in years of post-migration and pre-migration education
is valid. To check this, we analyzed data from the 1976 Survey of Income and Education
(SIE). This is the only sufficiently large data set including information on pre- and postmigration education for immigrants in the U.S.10 In this survey, respondents were asked
whether they attended school before coming to the U.S. and if so, for how many years.
Post-migration education is then simply calculated by subtracting pre-migration
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education from total years of education. We replicated the sampling procedure from the
three Censuses with the exception that we included all natives and immigrants between
the ages of 18 and 64 who earned at least $50 in 1989 dollars. The same models that are
presented in Table 11 were estimated using the SIE data and are shown in Table 12. For
obvious reasons no period effects or interactions with period effects are included in these
models.
The returns to education appear to be about 2-3.5% smaller in all models shown
in Table 12 for all three education categories, pre-, post- and native education, when we
use the SIE data compared to when we use the Census data. However, the SIE data are
from the mid 1970’s. A closer look at the coefficients for variables interacting period
effects in the regressions using Census data indicate that the estimated differences are
quite small.
Model 2 in Table 12 shows that education acquired in the U.S. by immigrants
yields statistically significantly greater returns than does pre-migration schooling, by
about 0.8%. When cohort effects are controlled for, as in model 3, the difference in
returns between education obtained in the U.S. and abroad becomes insignificant. This is
the same result we reached when performing the same test using the Census data, as
shown in model 3 in Table 11. Also, when age is allowed to affect earnings differently
for immigrants and natives, and years since migration is controlled for, as in model 5 in
Table 12, we find that the returns to pre-migration education are greater than the returns
to post-migration education. This too is what we found when we used the estimated preand post-migration education levels from the Census data. However, using the SIE data,
the difference is insignificant.
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The above results from the SIE data show that the relationship between returns to
foreign- and U.S-acquired education is quite similar to what we found when we used the
estimated pre- and post-migration education in the three Censuses. To check further the
validity of the method we used to calculate pre- and post-migration education in the
Censuses, we ran the same SIE regressions as in Table 12 but with estimated pre- and
post-migration education. The estimated foreign- and U.S.-obtained schooling were
calculated the exact same way as for the Census data. Table 13 presents two
specifications, models 3 and 5 from Table 12, using both the actual and estimated
variables. The results are remarkably similar. There is virtually no difference in the
estimated coefficients for the education variables. It appears that our method for
estimating pre and post-migration education is valid and leads to robust results.
It is quite possible that returns to education may also vary across different races or
ethnicity. Table 14 shows the estimated coefficients for returns to education when
regression of the same form as Table 11 column 5 are estimated separately for four
different racial/ethnic groups: whites, blacks, Asians and Hispanics. The groups with the
highest and lowest returns are whites and Hispanics respectively. We ask two questions.
First, do the relative returns to pre- and post-migration education among immigrants vary
across ethnic groups? Pre-migration education yields significantly higher returns than
post-migration education for two of the groups, whites and Asians. Black and Hispanic
immigrants on the other hand seem to earn the same return no matter where the education
was obtained. Second, how do the returns to education for immigrants differ from those
for natives in the same group? Quite remarkably, for Asians we cannot reject the null
hypothesis of equal returns at the 5% level. Immigrant Asians appear to gain as much
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from schooling in their home country as U.S.-born Asians gain from their education. For
other groups both pre- and post-migration education for immigrants have lower returns
than does education for natives of the same racial/ethnic group. The gap is particularly
striking among blacks and Hispanics. Overall, the table makes clear that there is
extensive heterogeneity not only in educational attainment among immigrants but also in
the gains from education.

The Impact of Traits of the Source Country on the Returns to Education
The previous tables show mixed evidence about the relative returns to education
obtained prior to and after a person immigrates to the United States, and clear evidence
that these returns vary by ethnicity. It would be worthwhile to “open up the black box” to
find out what characteristics of immigrants’ country of origin most affect the returns to
education. A plausible hypothesis is that immigrants who come from countries with
higher standards of living will have higher returns to education. In such countries
immigrants’ parents and peers will be better educated and have higher incomes, which
should increase the effectiveness of schooling. Similarly, such countries might be able to
afford better schools. It is not clear whether these host-country traits would have a larger
effect on the returns to pre- or post-migration education, but it seems more likely to affect
education obtained before migrating to the U.S.
Here, we are motivated primarily by recent work by Bratsberg and Terrell (1997)
who report that the pupil-teacher ratio in immigrants’ country of origin is strongly related
to the return to years of schooling among immigrants working in the United States. But
based on the above hypothesis, we will also condition earnings on GDP per capita and
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average levels of education in the source country as a proxy for the socioeconomic status
of the immigrant’s family and peer group.
Our data are compiled from three sources. The average years of schooling is
collected from Barro and Lee (1993) and covers the period 1960-85. The pupil-teacher
ratio in primary schools for the period 1950-80 is collected from Barro and Lee. We also
used UNESCO (1994) data to extend the period covered for this variable to 1985. The
GDP data is collected from Summers and Heston (1991) and is measured as real GDP per
capita in a constant dollars chain index, expressed in international prices with 1985 base
for the period 1950-1985.
The average years of schooling and GDP per capita are matched to an immigrant's
arrival cohort. For example, we use the 1965 data for these variables for an immigrant
who arrived between 1965-69. This is done to represent the socioeconomic characteristics
of the source country at the time of migration. The pupil-teacher ratio is used to depict
school quality and is therefore matched in a slightly different way, using the period the
immigrant was most likely in primary school. We calculated the year the person was 10
years old and matched it with the closest year for which data on pupil-teacher ratio exist.
For example, if an immigrant was 10 years old in 1963, we used the pupil-teacher ratio
for that particular country in 1965. If an individual was 10 years old in 1962 we use data
from 1960.
The inclusion of source country traits imposes a limitation on the arrival cohorts
that can be included in the regressions. Since data on average years of schooling is
limited to no further back than 1960, immigrants who arrived prior to 1960 are dropped.
Similarly, since data on the pupil-teacher ratio is limited to 1950 and later, we dropped
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immigrants who turned 10 before 1947. In order to ensure that the age ranges of
immigrants and natives were similar, we applied this same restriction to natives, dropping
those born before 1937.
In order to focus on the impact of host-country traits on the earnings of
immigrants, these three variables are set to zero for all natives. Our final subsample
contains workers from 55 countries, including the United States.
We re-estimate models 3 and 5 from Table 11 on this subsample. Since the
earnings of workers from each country are likely to be correlated, and since most of our
variation in the source-country traits comes from across-country, as opposed to withincountry, variation, we estimate the models by GLS, adding a random effect for each
source country. This treatment will reduce the chance that the t-statistics on the hostcountry traits will be overstated due to within-group correlation.
Table 15 presents the results. Models 3a and 5a simply replicate models 3 and 5
from Table 11. Since the sample is smaller, and since population weights could not be
used given that we use a random effect method, the results change slightly. The returns
to both pre- and post-migration education are somewhat lower in model 5a in Table 15
than in the corresponding model 5 in Table 11.
Regressions labeled 3b and 5b add the pupil-teacher ratio in immigrants’ country
of origin and the interaction of this variable with years of pre-migration and postmigration education. In both models, the levels effect and the interaction with education
obtained abroad are highly significant, but there is not strong evidence that the pupilteacher ratio in the source country is strongly related to the returns to education obtained
by the immigrant after arrival in the United States. Because the levels and the interaction
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terms have opposite signs, the derivative of log weekly wages with respect to the pupilteacher ratio is predicted to be positive for immigrants with less pre-migration education
and negative for those with more pre-migration education. In model 3b, the derivative is
negative for immigrants with 14 or more years of schooling obtained abroad, and in
model 5b the crossover point is at 13 years of pre-migration education. That is, smaller
class size benefits the earnings of only those immigrants who have obtained at least some
college education before entering the United States. This represents a rather small
fraction of immigrants in the sample, for whom mean years of pre- and post-migration
education is 9.9 and 1.3 years respectively. This result is highly similar to recent findings
concerning the impact of the pupil-teacher ratio on the earnings of natives. Both Betts
(1995) and Heckman, Layne-Farrar and Todd (1996) find evidence that smaller pupilteacher ratios are associated with higher earnings only for those with some college
education.
In models 3c and 5c we add GDP per capita and average years of education in the
immigrant’s country of origin, both on their own and interacted with years of schooling
obtained abroad and in the United States. The addition of these regressors reduces both
the levels of significance and the absolute size of the coefficients on the pupil-teacher
ratio and its interaction with pre-migration education slightly. However, in both models,
the pupil-teacher ratio now affects the returns to post-migration education significantly.
Given the variation in results between models b and c, it is not clear whether the pupilteacher ratio in the country of origin really does affect the impact of education obtained
by the immigrant in the United States. But both specifications indicate that the pupil-
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teacher ratio has a larger marginal impact on the returns to pre-migration education than
it does on post-migration education. We find this result quite intuitive.
The average years of educational attainment in the source country is highly
significant: the coefficient on the level effect is negative and the coefficient on its
interaction with pre-migration education is positive. Model 3c suggests that the net effect
of higher average educational attainment in the host country on an immigrant’s wages
becomes positive if the immigrant’s own pre-migration education is 11 or more years.
The corresponding crossover point in model 5c is 10 years of education.
GDP per capita in the source country also affects earnings of immigrants
significantly. Unlike the other two variables, this trait affects earnings positively for all
immigrants, regardless of their level of education. The impact of GDP per capita on
earnings in the U.S. appears to weaken somewhat as the immigrant obtains more
education of either type.
Differences in returns to education obtained in the U.S. and abroad in the above
models will partially depend on the three source country traits we control for. This is the
case since we interact these characteristics with pre- and post migration education. We
are particularly interested to see at what levels of the pupil-teacher ratio, a measure of
school resources in the immigrant’s source country, U.S. education yields greater returns
than education acquired abroad. In other words, we want to solve for the point at which
the partial derivative of the wage equation with respect to pre-migration education is
equal to this partial derivative with respect to post-migration education. We performed
the necessary calculations using the returns to education observed in 1990. In model 3b,
this happens at approximately the median pupil-teacher ratio of 30.1, among the countries
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included in the sample. For ratios above this, the returns to post-migration education are
greater than for pre-migration education. The overtaking point in model 5b is slightly
higher at around 37 pupils per teacher. In the more complex models, 3c and 5c, where we
also include variables for average years of education and GDP per capita in the source
countries, it is also necessary to hold these variables constant to analyze differences in
returns to education. In these models we hold average years of education and GDP per
capita constant at the median values. The pupil-teacher ratio at which post-migration
schooling yields a greater return than pre-migration education occurs at approximately 30
students per teacher in model 3c. In model 5c, the crossover point takes place at a
relatively high pupil-teacher ratio of 55. The higher crossover point in model 5c may be
due to correlation between pupil-teacher ratio and GDP per capita and/or average years of
schooling. The results from all these models indicate, quite intuitively, that returns to
education acquired abroad are only greater for immigrants who come from countries with
relatively high quality, in the sense of class room size, of education.
The overall conclusion from this analysis is that the characteristics of the source
country affect immigrants’ earnings substantially. Reductions in the pupil-teacher ratio
and increases in the average level of educational attainment increase earnings of
immigrants significantly, but only for the most highly educated workers. (For the pupilteacher ratio, additional spending on schools increases earnings only for those immigrants
with some college education. The effects become zero or opposite in sign for less well
educated immigrants.) Both of these variables have a greater impact on the returns to
pre-migration education than to post-migration education. GDP per capita affects
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earnings positively for all immigrants, although it is the least well educated immigrants
for whom the effect is the largest.
.

5. Implications of the Rise in Immigration for the Educational
Attainment of Natives: Further Tests of the Crowding Out Hypothesis

The previous section studies the impact of trends in immigrants’ educational
attainment on immigrants themselves. But it seems likely that the rising gap in
educational attainment between immigrants and natives has also affected the lives of
natives. Accordingly, we now examine educational outcomes of natives.
Many studies have examined whether immigration has affected the wages of
natives. But immigration might also influence natives’ own educational attainment. The
direction of such effects is theoretically uncertain. Immigrants are likely to increase both
the costs and benefits of education to natives. The marginal cost of education for natives
may rise due to competition between immigrant and American-born students for school
resources. At the same time, the marginal benefit of education for natives may rise if the
arrival of relatively unskilled immigrants increases the returns to education.
Two papers have addressed the question of whether immigrants crowd natives out
of education. Betts (1998) models the probability of high school graduation among
native blacks and Hispanics as a function of the proportion of immigrants in the local
population. Using both state-level and metropolitan-level analyses, the paper finds
evidence that inflows of immigrants significantly reduce the probability of high school
graduation among these two minority groups. Hoxby (1998) tests whether immigrants
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crowd native-born blacks and Hispanics out of colleges. She too finds evidence in favor
of the crowding-out hypothesis.
In this section, we extend the work in these papers by using pooled 1970, 1980
and 1990 Census data. The section extends the work of Betts (1998) and Hoxby (1998)
by modeling total years of schooling obtained, rather than just the probability of
graduating from high school or the probability of enrolling in college. It further extends
earlier work by including 1970 data in addition to data from the 1980 and 1990 Censuses.
The section extends the earlier work by examining the impact of immigration on the
educational attainment of not only blacks and Hispanics, but also Asians and whites.
(Hoxby’s paper, unlike that of Betts, also examines the impact of immigration on natives
who are disadvantaged, but it does not explicitly study crowding-out for native Asians or
whites.) We would expect immigration to have had a more adverse impact on the
educational attainment of minorities than of whites, to the extent that immigrant schoolchildren attend the same inner city schools attended by many native minorities.
Furthermore, given that white students’ test scores tend to be higher than scores of
American-born minorities, it is possible that within schools white students are placed in
classes that have relatively few immigrant school-children. For this reason, the presence
of children with limited English proficiency (LEP) in schools should have a more adverse
effect on the education attainment of native minorities than of whites.
The key hypothesis that we test is that the years of schooling obtained by natives
in the age group 24 to 30 is unrelated to the proportion of immigrants in the same age
group. Betts (1998) examined the probability of high school graduation among those
aged 19-25. Since we are interested in the years of schooling obtained eventually by
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people, we opted for the older 24-30 age group, so as to capture gains in schooling
resulting from college attendance.11 We use the person’s current state of residence to
attribute the ratio of immigrants to the total population in the age group. This will
introduce measurement error if some people live in a different state at the time of the
Census than the state in which they obtained the bulk of their education. For this reason,
we use the subsample of people who report living in the same state five years before the
Census. We will also report in footnotes the results when the full sample, including
movers, was used in the regressions.
For this analysis, we use the full 5% samples for each minority group in 1980 and
1990, the full 1% sample available in 1970, and a 1/200 sample of whites in all years.
However, in 1980, information on whether a person was living in the same state five
years earlier was available for only one half of respondents. We adjust our weights
accordingly. Unlike the earlier regression analysis in the paper, but following Betts
(1998) and Hoxby (1998), we include both men and women in the sample. The inclusion
of women, among other things, helps to counteract the loss of observations due to the age
restriction on our sample.
In order to control for the traits of the parents of the young people aged 24-30 in
our sample, for each ethnic/racial group we examine people in the same ethnic/racial
group in the same state who are in the age group 45-64, and who are not themselves
immigrants. For this proxy group for parents, we calculate the average income per capita
in 1990 prices and the proportion of people in the groups who are high school dropouts.
We also control for the average pupil-teacher ratio in the state in which the person
resides. For each age group we take a simple average of the pupil-teacher ratio for each
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year in which group members were likely to have been in school. (For instance, for
people aged 24-30 in the 1970 Census, we take averages of the pupil-teacher ratios
between the school years 1946-47 through 1963-64. These data are based on data
published by the National Center for Education Statistics (various years) in the Digest of
Education Statistics and the Biennial Survey of Education in the United States (Federal
Security Agency, various years).)
We estimate a fixed-effect model that takes account of any unobserved variations
in educational attainment of people living in different states:

(1)
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49

∑ STATE

ist

γ j + α 70CENSUS 70ist + α 80CENSUS 80ist

j =1

+ βIMM ist + X ist Γ + ε ist

where years of schooling for person i living in state s in time t is regressed on state
dummies, dummies for Census year, the proportion of immigrants in the state’s
population, both calculated for the age group 24-30, and a vector Xist of personal traits:
age and dummy variables for whether the person is female or lives in a city. Based on
availability of data on the pupil-teacher ratio, we include all states but Alaska and
Hawaii, and also include the District of Columbia. In regressions that do not condition
on the pupil-teacher ratio, we include observations from Alaska and Hawaii.
It is important to understand how the impact of immigrants on natives’
educational attainment is identified in this model. Regressors include fixed effects for
each state and a dummy for two of the three Census years. This sweeps out all variation
between states and at the same time removes national trends. The variation that remains
is the variation within each state across years that is uncorrelated with the national trends.
The advantage of this difference on difference model is that it does not simply test for a
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correlation across states in immigrants’ population shares and natives’ educational
attainment at any one point in time. If immigrants have historically been attracted to
certain states that happen to have natives with particularly high or low levels of
educational attainment, and if there is an omitted variable that is driving both of these
patterns, we would have obtained biased results. Instead, we use changes in the
immigrant share of the population for each state over time, and the part of this change
that varies from national trends, to identify the effects of immigration. There of course
remains the possibility that an omitted variable drives state-by-state changes in both
immigration and natives’ educational attainment, but our approach removes all
unobserved state-level effects that are fixed over time, as well as national trends.
Table 16 shows the main results. For each ethnic/racial group, two specifications
are estimated, with and without the proxies for parental education, parental income and
the pupil-teacher ratio. In all cases the results are consistent: a higher ratio of immigrants
in the young population is associated with a significantly lower level of education among
natives. The results are little changed when the trio of other variables, proxies for
parental income and parental dropout rates and pupil-teacher ratios, are added, in models
2, 4 and 6. 12
Numerically, the effects are biggest among Hispanics and Asians, followed by
blacks. 13 As expected, the impact on whites is smaller than on American-born
minorities. The effects are meaningful. Consider the results based on the more fully
specified models. An increase of 0.05 in the proportion of immigrants in the young
population is predicted to lower average years of education by 0.29 year for Asians, 0.17
year for Hispanics, 0.10 year for blacks, and 0.06 year for whites. 14
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It is also of interest to study more closely the various tiers of education to find out
if crowding out occurs solely at the high school level, or also at higher levels of
schooling. Accordingly, we ran linear probability models for the probability that an
individual obtained a high school diploma or higher, some college or higher, or a fouryear college degree or higher. (In years before 1990, when the Census merely asked
people about years of schooling completed, we use 12 or more years of education as a
proxy for high school completion, 13 or more years as a proxy for some college, and 16
or more years for a four-year college degree.) The specifications were identical to those
in columns 2, 4 and 6 of Table 16 apart from the dependent variables. The coefficients
and t-statistics on the immigration-to-population variable for each of the 12 models are
shown in Table 17.
The results in all cases show strong evidence that a rise in the immigrant ratio
leads to a rise in the proportion of high school dropouts. But from what tiers of education
do these dropouts come? Is the rise in high school dropouts caused by a drop in the
number of people with a high school diploma only, or do we observe drops in the
numbers of people with some college or four-year college degrees as well? For
Hispanics and Asians, a rise in the immigrant ratio is associated with a drop in the
proportion of students with some college or 4-year college degrees. The association is
significant for “some college” only, though. For blacks and whites the share of people
with at least some college is insignificantly related to the immigrant ratio. This suggests
that the main effect of a rise in immigration for whites and blacks is to discourage those
who would have graduated from high school, but not attended university, from
completing high school. These results are borne out by the results for the models of the
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probability of obtaining a four-year college degree, where there is no significant link to
the immigrant ratio for whites. Among blacks, an even stronger result emerges, in which
the fraction of young native blacks who obtain a college degree is significantly and
positively related to the immigrant ratio.
Based on these data, the two groups for which there is evidence that immigration
crowds natives out of college are Hispanics and Asians. However, in both cases the link
is significant only when examining students at the sub-baccalaureate level. 15
Even though the evidence that immigrants crowd natives out of education is
stronger at the secondary level than the postsecondary level, Census data can shed no
light on whether immigration causes natives who do attend postsecondary education to
shift between universities. Hoxby (1998) finds evidence that at very selective and
extremely selective colleges (with average SAT scores in the observed student population
above 1100 and 1200 respectively), immigrants do tend to crowd out American-born
minorities. Taken together with the above results based on Census data, the implication
is that a rise in immigration might not necessarily prevent native minorities from
attending four-year colleges, but it may diminish the quality of colleges that they do
attend. This finding is extremely relevant for policy-makers, given findings by James et
al. (1989) and Loury and Garman (1995) that the quality of university attended influences
a student’s future wages positively.
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6. Conclusion and Summary

In this paper we present a detailed picture of the educational attainment of
immigrants in the U.S. utilizing data from three most recent Censuses, 1970, 1980 and
1990. The paper presents trends in educational attainment and its distribution among
natives and immigrants. The main findings are that immigrants’ level of education
relative to natives has declined over the two decades studied, for both males and females.
This fall is driven by a widening gap in educational attainment among the bottom half of
the educational distribution. But the absolute level of education among immigrants rose
slightly between 1970 and 1990. Moreover, the top half of the immigrant population is at
least as highly educated as the top half of natives. This analysis paints a far more
complex picture of the nature of recent immigrants than is commonly given in the press.
We also model enrollment behavior of immigrants relative to natives. Immigrants
are found to be more likely to be enrolled both in grades 1-12 and college. This also
holds true after we control for socioeconomic characteristics, years since migration and
cohort effects. We infer that immigrants’ educational attainment is likely to catch up at
least partially to that of similarly aged natives as the immigrants spend more time in the
United States.
The paper then analyzes the effects of these trends on immigrants and natives.
For immigrants, we examine the wage gap with natives. We find that the lower levels of
schooling of immigrants can explain more than half the immigrant-native wage gap. We
also allow for non-linearities in returns to education. “Sheepskin” or graduation effects
are highly significant. In particular, sheepskin effects for graduating from college are
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greater for immigrants than natives, but smaller for completion of secondary school.
When we redefined the sheepskin effect for completion of secondary school based on the
actual number of years required in different foreign countries, we found that American
employers pay no premium whatsoever to those who have completed secondary school
abroad.
This paper also incorporates models allowing for differences in returns to foreign
and U.S. acquired education. We find that natives’ returns to schooling are greater than
immigrants’ returns to both pre- and post-migration education. In relatively simple
models we find that education acquired after immigrating to the United States brings a
greater payoff to immigrants than does education acquired prior to immigrating. But the
result is not robust, and in fact is reversed, once we allow age to affect earnings
differently between immigrants and natives, and we control for years since migration and
cohort effects. This result also holds when 1976 Survey of Income and Education data
are used. This is significant since the latter survey, unlike the Census, explicitly asks
respondents about the amount of education that they received before and after
immigrating to the United States.
Comparisons of returns to pre- and post-migration education reveal differences
among ethnic groups. Whites and Asians are found to earn a greater return to education
obtained in their source country while Hispanics display greater returns to U.S. acquired
education than to pre-immigration education, but only weakly so. There appear to be no
differences in returns to pre and post-migration schooling for blacks. We find that traits
of the country of origin, such as the pupil-teacher ratio, the average level of education,
and GDP per capita, affect earnings of immigrants in mostly intuitive ways. However, a
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reduction in the pupil-teacher ratio is predicted to increase an immigrant’s earnings only
if he has obtained some college education.
How have trends in the relative level of education of immigrants, and increases in
the proportion of immigrants in the population, affected the welfare of natives? Keeping
to the educational theme of this paper, we extend the work of Betts (1998) and Hoxby
(1998) to test whether immigrants “crowd out” natives from secondary and
postsecondary schooling. We find evidence in favor of this hypothesis for native blacks,
Hispanics, Asians and whites. Intriguingly, most of the crowding out appears to occur in
grade school. However, there is evidence that immigrants crowd native Hispanics and
native Asians out of postsecondary as well as secondary education. Although this finding
is the third such finding in the literature, all of the analyses to date have used indirect
means to infer whether immigrants directly or indirectly dissuade natives from attending
educational institutions. More direct studies at the school level would do much to
confirm that crowding out occurs.
The paper suggests that education is at the heart of the ongoing debate about
immigration policy. The widening gap in relative educational attainment between natives
and immigrants appears to have had important consequences for both immigrants and
natives. For immigrants, the consequences are directly observed in their wages, with
over one half of the wage gap arising due to the corresponding gap in education. For
natives, we find strong evidence that inflows of immigrants have crowded natives,
especially minorities, out of schools, and to a lesser extent, colleges.
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Endnotes
1

The 1990 Census codes educational attainment differently from the 1970 and 1980

Censuses. In the 1990 data, we recoded years of schooling in the same fashion as Borjas
(1995). No school completed, nursery school and kindergarten are recoded as 0 years of
schooling; first through fourth grade are recoded as 2.5 years; fifth through eighth grade
as 6.5 years; ninth grade as 9 years; tenth grade as 10 years; eleventh grade or twelfth
grade without a high school diploma as 11 years; high school graduate as 12 years; some
college, no degree as 13 years; associate degree as 14 years; bachelor’s degree as 16
years; master’s degree as 17 years and professional or doctorate degree as 20 years.

2

One concern is that higher enrollment rates of immigrants simply reflect enrollment in

English as a Second Language classes. However, the Census form specifically asks
respondents whether they are enrolled in regular school, not casual courses. For instance,
in the 1980 Census respondents were first asked “What is the highest grade (or year) of
regular school the person has ever attended?”. Enrollment is inferred by an answer of
“Now attending this grade” to the subsequent question, which reads: “Did this person
finish the highest grade (or year) attended?”.

3

This is similar to Chiswick’s (1978) approach. He used similar proxies and found no

difference between returns to schooling acquired before or after migration, using 1970
Census data.

4

We were concerned that the higher post-secondary enrollment rates among young
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immigrants might simply reflect international students in the United States temporarily.
However, when we redrew Figures 3 and 4 including only immigrants who had been in
the U.S. for more than 4 years, the same patterns persisted, with the crossover point at
roughly an age of 17-18 years. In this sub-sample, immigrants were found having higher
probability of attending both grade school and college for all age groups older than 18
years. This almost exactly replicates the results we got when all immigrants are included.
The gap declines roughly by ¼ for college enrollment for the 21 to 40 age group and
increases slightly for the 16 to 20 age group. There is very little change in the oldest age
group’s enrollment probabilities.

5

Of course, we cannot include age, years since migration and age at migration in the

regression since they are perfectly collinear. Furthermore, the problem of collinearity
arises in all our models that include cohort dummies, years since migration and census
years.

6

In fact, as an artifact of the specification, the gap is turned into an earnings advantage

for immigrants with relatively low schooling levels. For example, in the 1990 sample,
immigrants with 7 or fewer years of education are predicted to earn more than natives
with similar traits. But the vast majority of immigrants have higher levels of education
than this; for these immigrants model 3 indicates that virtually all of the earnings gap
with natives can be explained by lower levels of education and lower returns to education
among immigrants.
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7

The lines in Figures 10 and 11 are based on model 4, with no controls for education, and

model 6, with controls for education, in Table 9. The calculations use median years of
schooling, 12 years, for lines with controls for education for both immigrants and natives.
All lines are calculated based on the 1975-79 arrival cohort.

8

In other words, exp(0.078)=1.081, indicating a return of 8.1%.

9

Some countries have more than one structure in their educational system that allows for

different number of years to complete primary and/or secondary education. In these cases
we opted for the ones listed in the main table, i.e. Table 3.1.

10

We thank George Borjas for suggesting that we use this data-set.

11

This choice of age group also makes our sample relatively independent of the sample

of younger workers chosen by Betts (1998).

12

The large drop in the number of observations in the more fully specified model for

Asians reflects the fact that the pupil-teacher ratio was not available for Hawaii, where a
substantial fraction of Asians in the sample lived.

13

Similarly, Betts (1998) finds that immigration has a larger effect on the educational

attainment of native Hispanics than of native blacks.
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14

The models were also run using both movers and non-movers. The results were quite

similar, although the coefficients on the immigration variable, while remaining highly
significant, were typically smaller. The most notable changes were that in model #6 for
Asians the immigration variable became only weakly significant (t=-1.82), and in the
model for Hispanic students the perverse sign on the proxy for the parental dropout rate
became statistically significant. All of these differences are consistent with the
hypothesis that when people who have moved between states in the five years before the
Census are included, it introduces measurement error in the state-level variables
including the immigration ratio.

15

We also ran these models including people who had moved between states over the last

five years. This might be the more appropriate sample for examining crowding out from
colleges if many college attendees left home to go to university and still live in the same
state at the time of the Census. For the most part, the results were quite similar in this
larger sample. The only substantive difference was that in the model for college
completion among Hispanics, the coefficient and t-statistic changed to -0.091 and 2.53
respectively. Thus Hispanics are clearly the racial/ethnic group for which the evidence of
crowding out across all levels of education is strongest.
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