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1. INTRODUCTION

A major analytical focus in migration research, itself a widely studied area in modern
applied economics, is the career paths of immigrants after their arrival in the destination
country (see the seminal work by Chiswick, 1978; and papers by Carliner, 1980; Long,
1980; Borjas, 1985; LaLonde and Topel, 1992; Dustmann, 1993; Hu, 2000; Cortes,
2004; Eckstein and Weiss, 2004; Lubotsky, 2007; and Abramitzky et al., 2013). This
focus is hardly surprising given its importance for understanding how immigrants con-
tribute to the labor market, fiscal system, and the economy at large. Yet empirically
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identifying immigrants’ career profiles and their evolution over time presents serious
challenges. For example, as pointed out by Borjas (1985), not only may failing to account
for changes in the quality of immigrant inflows lead to biased estimates of earnings profiles
but the temporariness of many migrations poses its own serious problems for assessing
how immigrants’ economic outcomes evolve over time.

One primary reason that migration temporariness engenders serious identification
issues in estimates of immigrant earnings profiles is that the non-randomness of out-
migration may lead to endogenous selection of the resident immigrant population, so that
if earnings profile estimations ignore the possibly selective character of out-migration,
this omission may lead to biased estimates of the immigrants’ career progressions in
the destination country. In fact, migration temporariness may itself transform the
dynamic optimization problem of the individual immigrant, leading to human capital
investment and job search behavior that is set in conjunction with out-migration deci-
sions and determined by—usually unobserved—expectations about future economic
conditions in the immigrants’ home countries.

In this chapter, we focus on the first issue, the identification of immigrants’ career
profiles in the destination countries in the presence of out-migration that is selective.’

We can illustrate the problem as follows. Suppose that the log earnings of a particular
entry cohort of immigrants ¢ are given by wi, = p; + €;,, where i and ¢ are index individuals
and time respectively, u; is the mean earnings of entry cohort cat time ¢, and € is the devi-
ation of individual earnings from the cohort mean, which collects individual character-
istics and follows a certain distribution. The identification problem in estimating the
career profile of a particular immigrant entry cohort is then as shown in Figure 10.1,
in which the distribution of earnings in period #; of all immigrants who arrived in period
¢ has the mean pf. Assuming a random sample of immigrants interviewed in #; and again
in period #, a simple (linear) earnings regression can be used to identify the wage pro-
gression of immigrants in the host country as (//tg — U /ta— tl), where p is the mean of
the log earnings of the immigrants still residing in the country at time .

This outcome, however, although an unbiased estimate of the growth in the mean
earnings of the migrant populations who arrived in period c and residing in the destination
country in each of the periods #; and £, it is not an estimate of the wage growth of indi-
viduals from the original arrival cohort, (45— p7)/(t2—t;), had out-migration not
occurred. That is, an OLS estimator using the two waves of cross-sectional data only pro-
duces an unbiased estimate of (45 — u4)/(t, — t1) if the entire cohort of immigrants that
entered in period ¢ still resides in the country in periods f; and £, or out-migration is ran-
dom. In the case of non-randomness—for example, only the least successtul leaving the
country—the distribution of immigrants residing in the host country would be truncated

! We furthermore focus on selection on earnings levels rather than selection on earnings growth, as does the
vast majority of the literature.
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Figure 10.1 Biased estimation of earnings profiles when out-migration is selective.

from below, as in the figure. Hence, a simple OLS estimator that ignores this selective
out-migration would indicate a steeper wage progression for this cohort.

This chapter, after first providing evidence on the scale of temporary migrations and
their possibly selective character (Section 2), explains in more detail the methodological
problems involved in estimating immigrant outcome profiles in the presence of selective
out-migration (Section 3). We also outline the various ways in which to address these
issues. We finally provide an example of how a simple model of endogenous return
migration may lead to selection, and how this impacts on empirical estimates. Section 4
then provides an overview of the literature that estimates immigrant earnings profiles
while accounting for the temporariness of many migrations, and discusses these papers
within the framework we set out in Section 3. Finally, Section 5 summarizes the chapter
contents and presents our final thoughts.

2. EVIDENCE ON TEMPORARY MIGRATION AND SELECTIVE
OUT-MIGRATION

As shown in Figure 10.2 for a number of major OECD countries, immigration over the
last decade has been accompanied by very sizeable out-migration (see OECD (2013) for
the country-specific variable definitions). Not only are the profiles for other immigrant-
receiving countries similar (OECD, 2013), but increasing evidence is emerging that
permanent migrations are—and possibly always have been—the exception rather than
the rule. Indeed, the temporariness of migration was stressed even in the early migration
literature; for example, Piore (1979) estimated that over 30% of immigrants admitted

491



492

Handbook of the economics of international migration

250 + 1000 -
Australia i Germany
200 + - - 800 ¢
- g 7
- bt -~
150 - -~ 600 ~=a o =
= - -
— -
100 - 400 -
50 1 200 -
= == |nflow Outflow
0 o -
400 - 600 -
- P Japan UK
- 500 o = -
300 - = N o o il
//\/\"' 4001 4 osd =
200 300 -
200 - N\/\
100 -
100 +
c | 0+ 7"
2001 2003 2005 2007 2009 2011 2001 2003 2005 2007 2009 2011

Source: OECD International Migration Qutlook 2013

Figure 10.2 Immigrant in- and outflows in thousands for selected OECD countries. Source: OECD
International Migration Outlook (2013).

into the US in the early 1900s subsequently emigrated back to their countries of origin,
a figure that actually may have been over twice as large (Bandiera et al., 2013). Such
temporariness continues today: During the 2000-2010 period, almost 2.1 million
foreign-born residents out-migrated from the US (Bhaskar et al., 2013), a pattern also
characteristic of many other countries. A recent report by the OECD (2008), for
instance, estimates out-migration rates after five years of residence of 60.4% for immi-
grants entering Ireland in 1993-98, 50.4% for immigrants entering Belgium in
1993-99, 39.9% for immigrants entering the UK in 1992-98, 39.6% for immigrants
entering Norway in 199699, and 28.2% for immigrants entering the Netherlands in
1994-98.

Assessing out-migrations, however, is subject to a notable measurement problem:
Although many countries carefully register the arrival of new immigrants, most keep
no records of immigrants who leave, which greatly complicates the estimation of immi-
grants’ career profiles. Nevertheless, the emergence of better data sources over recent
decades has improved the documentation of foreign-born emigration.

2.1 Selective out-migration by country of origin

The most important question in estimating immigrant career profiles in destination coun-
tries is not the pure scale of out-migration but whether it is in any way selective and who
the out-migrants are. A study by Dustmann and Weiss (2007), for example, used British
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Figure 10.3 Immigrant survival rates by gender, from Dustmann and Weiss (2007). Source: British LFS,
1992-2004.

Labour Force Survey (BLFS) data on the year of first entry for different arrival cohorts to
compute the fraction of each such cohort ¢ that is still in the sample in year ¢+ and thus
estimated the extent of out-migration from the UK. Because the BLES is not reliable for
immigrants who are in the UK for less than a year, however, their base population is all
immigrants who have been in the UK for at least one year (i.e., their analysis ignores the
many migrations terminated within a year), so their figures underestimate the degree of
out-migration.

Figure 10.3 (see also Dustman and Weiss, 2007, Figure 2) shows the survival rate of
immigrants in Britain who stayed at least for one year from the first year after arrival until
up to 10 years after arrival, with a distinction made between males (solid line) and females
(dashed line). The right-hand panel also breaks out the cohorts that arrived between 1992
and 1994. In particular, the graph shows a large reduction in survival rates over the first
five years, which, if interpreted as emigration, indicates that among those who stayed for
at least one year, only about 60% of the male and 68% of the female foreign-born immi-
grants remained in Britain five years later.

Figure 10.4 (see also Dustmann and Weiss, 2007, Figure 3) pools male and female
immigrants but distinguishes between origin (left panel) and ethnicity (right panel).”
Opverall, it shows a large variation in the emigration propensities across immigrants from
different origin countries: The out-migration for immigrants from Europe, the Americas,
Australasia, and the Middle East is highest (over 45% of those who are in the UK for at
least one year left within five years of arrival), while out-migration for individuals from
the Indian subcontinent and Africa is far less pronounced. In fact, there seems to be little

? Fractions larger than 1 in the left panel are due to sampling error.
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Figure 10.4 Immigrant survival rates by origin and ethnicity, from Dustmann and Weiss (2007).
Source: British LFS, 1992-2004.

indication of any emigration for immigrants from Africa and the Indian subcontinent.
Rather, instead of being equally distributed across origin countries, out-migrants seem
to come predominantly from English-speaking countries that are economically similar
to the UK. Rendall and Ball (2004) reported a very similar picture: Whereas about
65% of immigrants from Canada and the US emigrate within five years, only about
15% of immigrants from the Indian subcontinent do so.

Borjas and Bratsberg (1996), using US data, found similar large variation in out-
migration rates across origin countries, with the lowest out-migration rates reported
for immigrants from Asia (cf. Dustmann and Weiss, 2007). Specifically, they estimated
that only 3.5% of Asian immigrants who arrived in the US after 1975 had left the country
by 1980, as compared to 18.4% of European immigrants, 24.8% of South American
immigrants, and 34.5% of North American immigrants. Likewise, Jasso and Rosenzweig
(1990), using alien registration data for the 20 years between 1961 and 1980, found that
Europeans have the highest propensity to leave the US and immigrants from Asia the
lowest, with western hemisphere immigrants taking an intermediate place. In an earlier
paper analyzing out-migration rates for the 1971 entry cohort, these same authors
reported that immigrants from China, Korea, Cuba, the Philippines, and India had
the lowest emigration rates, ranging from 14.5% to 41.6%, with emigration rates for
Koreans and Chinese not exceeding 22% (Jasso and Rosenzweig, 1982). Canadian emi-
gration, in contrast, was between 51% and 55%, and emigration rates for legal immigrants
from Central America, the Caribbean (excluding Cuba), and South America were at least
as high as 50% and possibly as high as 70%.

Patterns reported for Canada are not dissimilar. Beaujot and Rappak (1989) reported
that out-migration for those arriving in the 1951-70 period was highest for individuals
born in the US (50-62%) and lowest for those from Asia (only 1-17%). A similar profile
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emerges for immigrants to Australia: Based on data from the 1973 Social Sciences Survey
of Australian male residents aged 30—64 and the 1/100 census tapes from 1981, Beggs and
Chapman (1991) reported that only 3—6% of immigrants from non-English-speaking
countries are likely to leave as compared with 20-30% of immigrants from English-
speaking countries (see also Lukomskyj and Richards, 1986).

Research for Scandinavian countries indicates that emigration rates for immigrants
from industrialized—and in particular, Nordic countries—are far higher than those
for immigrants from other regions. For Norway, Bratsberg et al. (2007), using data
from the Norwegian population register, estimated that as many as 84% of immigrants
from the US leave compared with only 9% from Vietnam. They interpreted this find-
ing to mean stark differences in out-migration behavior based on the home country’s
economic development and distance from Norway. In addition, their administrative
data included information on where foreign-born emigrants travel subsequently. They
reported that of those who left Norway, at least 30% of the immigrants from Somalia,
40% from Iran, and two-thirds from Vietnam migrated to a third country rather
than returning, while the great majority of out-migrants from neighboring Nordic
countries returned home. Like Bratsberg et al. (2007), based on 1991-2000 emigrant
data from Statistics Sweden, Nekby (2006) found that 28% of working-age emigrants
are onward migrants emigrating to a third country. Moreover, whereas emigrants
from Asia are as likely to be onward as return migrants, emigrants from Africa are
more likely to move to third-country destinations, which suggests that many of
the out-migrations observed are not return migrations but migrations that continue
to other destination countries. Overall, she found that out-migration probabilities
are highest for immigrants from North America and from Western European coun-
tries of origin.

The large out-migration propensity of Nordic migrants in comparison to other
groups was confirmed by Jensen and Pedersen (2007) for Denmark, who found that
although 80% of Turkish immigrants remained in Denmark for 10 years or more, only
20% of the Nordic immigrants did so. Edin et al. (2000) showed similar patterns for
Sweden: About 44% of Nordic immigrants had left that country within five years of their
arrival, a number that is significantly lower for immigrants from non-OECD countries.
Klinthill (2003) reported similarly large differences among the 1980 and 1990 arrival
cohorts of non-Nordic European immigrants to Sweden, whose emigration rates are
about twice as high as those of African and Asian immigrants.

The general picture that emerges from these studies is that migrants from developed
countries are more likely to leave the host country than migrants from less developed coun-
tries, in particular those in Africa and Asia. This pattern is illustrated in Figure 10.5, which
combines the estimates—drawn from a large number of empirical studies—on the fractions
of postwar immigrants that out-migrated after a certain period. More specifically, it plots
the estimated fraction of immigrants who left the host country within a given time since
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Figure 10.5 Foreign-born emigration by origin region.

arrival against the number of years since immigration.” This pattern suggests higher emi-
gration rates for migrants from the Americas, Europe, and the Pacific region than for
migrants from Africa and Asia. Using this collection of estimates as observation points
in a regression of the fraction of out-migrated immigrants on the years since immigration
(ysm), we find that the out-migration rate of immigrants from the Americas, Europe, and
the Pacific region increases on average by almost twice as many percentage points per year
as that of immigrants from Africa and Asia (see Table 10.1). The estimated coefficients and
the differences across immigrant groups are illustrated by the fitted lines in Figure 10.5.

2.2 Selection on education

Although a number of papers have examined the relation between educational attain-
ment and out-migration, there is no clear pattern across the literature.” For returnees

® For Figure 10.5, we exclude annual emigration rate estimates that do not refer to a certain number of years
spent in the host country, such as Van Hook et al.’s (2006) estimates of annual out-migration. If estimates
refer to the fraction of migrants who entered in a certain time interval and left by the end of that interval
(as in Bratsberg et al., 2007), the average year of immigration is approximated by the interval midpoint,
a choice likely to overestimate emigration rates given that remigration propensities are generally higher
during the early post-immigration years. The estimates are taken from Ahmed and Robinson (1994),
Alders and Nicolaas (2003), Aydemir and Robinson (2008), Beaujot and Rappak (1989), Beenstock
(1996), Bijwaard et al. (2011), Bohning (1984), Borjas and Bratsberg (1996), Bratsberg et al. (2007), Edin
et al. (2000), Jasso and Rosenzweig (1982), Jensen and Pedersen (2007), Kirwan and Harrigan (1986),
Klinthill (2003, 2006), Lukomskyj and Richards (1986), Michalowski (1991), Rendall and Ball
(2004), Reyes (1997, 2004), and Shorland (2006). The exact numbers used are available upon request.
See Dustmann and Glitz (2011) for a survey on the role played by skill accumulation and education not
only in the selection of remigrants from a destination country’s population of immigrants, but also on the
selection of emigrants from their countries of origin.

&
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Table 10.1 OLS coefficients of time since immigration for foreign-born emigration by origin region
Fraction that has emigrated by region of origin

Africa/Asia Americas/Europe/Oceania
ysm 0.019 0.037
cons 0.075 0.129
N 52 97

from the US among the Puerto Rican immigrant population, Ramos (1992) reported a
positive selection on education, and Zakharenko (2008), working with CPS data, esti-
mated the probability of emigration for immigrants to the US from any destination to be
lower for highly educated immigrants. He also showed, however, that this result is largely
driven by the strong association between higher education and emigration probabilities
among longer-term migrants, a linkage that is statistically insignificant for short-term
migrants. Lam (1994), on the other hand, using 1971 and 1981 Canadian census data,
reported that younger and less educated immigrants to Canada are more likely to stay.

The literature reports similarly mixed results across European countries on the rela-
tion between educational attainment and the propensity to out-migrate. For example,
Jensen and Pedersen (2007) found a positive relation between out-migration probabilities
and educational attainment among immigrants in Denmark, while Dustmann (1996)
found that intended migration durations are longer among less educated immigrants
in Germany. Nevertheless, he also reported that the probability that immigration is
intended to be permanent increases with years of schooling. Also for Germany, Constant
and Zimmermann (2011), using information on multiple migration spells, showed
that repeat migration is more likely among male and less educated individuals, whereas
Beenstock (1996), using data for Israel, showed that the stays of more highly educated
immigrants who arrived in the 1970s are more likely to be temporary. For Italy, Coniglio
et al. (2009) confirmed that schooling increases the probability of out-migration even
among undocumented immigrants. However, Carrién-Flores (2006), using data from
the Mexican Migration Project 1982—1999, reported the opposite for Mexican immi-
grants in the US: They found a positive effect of high educational attainment on the like-
lihood of returning to Mexico. Maré et al. (2007), on the other hand, found for New
Zealand that out-migration is highly likely for both unskilled and highly skilled
immigrants.

These contradictory findings again raise the question of the direction of the selection
of migrants from their societies of origin and out-migrants from the immigrant popula-
tion in the respective destination countries, as well as how these two are related. We dis-
cuss theoretical models on this issue in Section 3. One insight is provided by Borjas and
Bratsberg (1996), who hypothesized that in a context of negative selection of immigrants
from their origin societies, emigration by these migrants from the destination country
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should be positively selected. This was confirmed for linked Finnish and Swedish data by
Rooth and Saarela (2007), who found significant selection on educational attainment but
no evidence of selection on earnings conditional on education. From a sending country’s
perspective, Pinger (2010) reported that among temporary emigrants from Moldova, a
lower fraction has tertiary education than is the case among emigrants considered to have
left permanently. Thus, overall, these studies suggest that the selection pattern of out-
migration with respect to educational attainment is context-dependent.

2.3 Selection on earnings

A number of studies investigate the relation between out-migration and immigrant
earnings,5 an association that is far from straightforward. Dustmann (2003), for instance,
pointed out that changes in earnings may affect the optimal migration duration through
either an income or substitution effect. Whereas the former increases the time a migrant
may want to spend in the home country, the latter makes a return more costly. Empirical
evidence is mixed, however, on which effect dominates: Most studies on the out-
migration of US immigrants found that those earning high wages are less likely to leave,
but findings differ for other immigration countries. Early work by Massey (1987) and
Borjas (1989), for instance, identified a negative effect of wages on the probability that
immigrants to the US will out-migrate, and Abramitzky et al. (2013) reached a similar
conclusion for US immigrants even in the so-called age of mass migration. Using US
census data from 1900, 1910, and 1920, together with the Integrated Public Use Micro-
data Series (IPUMS) for 1900, they constructed a panel of US natives and immigrants
from a number of major sending countries who arrived between 1880 and 1900, and
found that out-migrants were negatively selected on earnings. In Abramitzky et al.
(2012), on the other hand, the same authors noted that for Norwegian immigrants
who arrived around the same time there are no significant occupational differences
between those who return to Norway and those who stay.

In more recent work, Cohen and Haberfeld (2001) assumed that in the absence of
selective out-migration, period effects in earnings regressions for Israeli- and native-born
workers in the US should be the same. Using a sample of such individuals from pooled
1980 and 1990 census data, they performed separate earnings regressions for the two
groups. If out-migration were random, once years spent in the US and other individual
human capital characteristics are controlled for, the coefficient on an indicator variable
for being drawn from the 1990 sample should be the same in both regressions. In fact, the
estimated coefficient is significantly lower for US-born workers, a finding that the
authors interpret as evidence that Israelis who return from the US are negatively selected

> See also Reyes (1997, 2001), Constant and Massey (2002, 2003), Gundel and Peters (2008), Bijwaard
(2009), Kirdar (2009), Yahirun (2009), Van Hook and Zhang (2011), and Bijwaard et al. (2011) for their
results on the effect of unemployment spells on the probability of out-migration.
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among all Israeli immigrants. For the US, R eagan and Olsen (2000) also found that immi-
grants’ potential wage as predicted by a number of observable characteristics of foreign-
born workers included in the NLSY79 is negatively associated with the probability of
emigrating. Reyes (1997) identified a negative relation between wages and the probabil-
ity of return migration by Mexican immigrants in the US, but only during the first year of
residence: This effect turns positive for immigrants who have remained in the US for
longer. Interestingly, her data, taken from the Mexican Migration Project, suggest sim-
ilarly sized wage eftects for both male and female immigrants. The finding that foreign-
born emigrants are negatively selected from the immigrant population is also supported
by Lubotsky (2007), a study detailed in Section 4.

Evidence does exist, however, of considerable differences in the relation between
earnings and out-migration dependent on both origin and destination countries. Longva
(2001), for instance, after dividing the immigrant population residing in Norway in 1980
and 1993 into those from OECD and those from non-OECD countries, found that
OECD immigrants who left Norway between 1980 and 1992 or between 1993 and
1997 had higher earnings at the beginning of these periods than those who stayed.
For non-OECD immigrants, however, he found the opposite. According to Edin
et al. (2000), even though immigrants to Sweden who are economically more successful
tend to stay for a shorter time, this dynamic is driven by the fact that these immigrants
originate mostly from other Nordic countries. These authors established a negative asso-
ciation, conditional on the source country, between immigrants’ incomes and the like-
lihood of leaving Sweden within five or 10 years after arrival.

Also for Sweden, Nekby (2006), by allowing out-migration rates to change non-
linearly along the earnings distribution, showed that for both return and onward
migrants, emigration rates are U-shaped with respect to earnings, with high probabilities
of emigration for individuals in both low- and high-income groups. This finding is in line
with Dustmann’s (2003) results for Germany. In that study, using a simple theoretical
framework to analyze immigrants’ migration durations, he showed that for very low
wages, durations increase with wages, while for intermediate- and high-income groups,
the effect of wages on the time immigrants spend in Germany is negative. Bijwaard and
Wahba (2014) also identified a U-shaped relation between incomes and out-migration
probabilities by applying a competing risks model to register data on the entire population
of labor immigrants from developing countries to the Netherlands during 1999-2007.
Specifically, after modeling transitions between labor market states in the host country
and the absorbing state of being in the country of origin, they computed out-migration
probabilities for different income groups. They found that such probabilities are
U-shaped with respect to income, with the highest probability of leaving among migrants
in the lowest income group. They interpreted this finding as an indication that some
immigrants leave because of disappointing economic outcomes in the host country,
while the migration durations of others are governed by target saving behavior. Yet
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for immigrants to Israel who were at least age 18 at the time of immigration, Beenstock
et al. (2010) found no association whatsoever between immigrant earnings in 1983 and
the individual still residing in the country in 1995.

2.4 Other characteristics and out-migration

Several studies investigated the relation between out-migration and individual character-
istics other than earnings and education, including the possibility that out-migration
probabilities increase around retirement age. Waldorf (1995), for instance, reported that
among immigrants to Germany, the intention to return within the next four years
increases close to retirement age, while Cobb-Clark and Stillman (2008) found among
immigrants to Australia that actual out-migration rates are highest at retirement age. For
the US, on the other hand, by computing annual emigration rates for various subgroups
of immigrants (based on repeated CPS interviews with the same households), Van Hook
et al. (2006) revealed that out-migration rates are higher for younger immigrants.
A positive effect of age on the probability of remaining in the host country was also
reported by Bijwaard (2010) for immigrants to the Netherlands, although Edin et al.
(2000) found no such significant relation for immigrants to Sweden.

In a study of the relation between probability of leaving and age at immigration,
Aydemir and Robinson (2008) found that immigrants who arrived in Canada at age
25-29 are slightly less likely to emigrate than immigrants who arrived at older ages
(see also Michalowski (1991) for earlier work on the scale and composition of emigrant
flows from Canada). Jensen and Pedersen (2007) also provided evidence for Denmark
that the relation between age at immigration and out-migration differs by immigrant
country of origin. That is, like Aydemir and Robinson (2008), they found that for immi-
grants from industrialized countries, age at immigration is negatively correlated with the
probability of out-migration. They also showed, however, that the correlation is positive
for men but insignificant for women from developing countries.

Other factors linked in the literature to emigration decisions include negative health
shocks and economic prospects in the migrant’s region of origin. As regards the former,
Sander (2007), in an analysis of the effect of health shocks on emigration decisions
among immigrants in Germany, revealed that negative health shocks do indeed affect
the probability of out-migration, although the effect appears to depend on whether
these shocks are transitory or permanent. That is, although the likelihood of out-
migration increases when shocks to health are transitory, it decreases when they are
more permanent. In terms of the relation between return migration and the economic
prospects in migrants’ region of origin, Lindstrom (1996) reported lower conditional
return probabilities for Mexican immigrants in the US who are from economically
more active regions in Mexico, an outcome he explained by the higher value that sav-
ings accumulated in the US have for these migrants on their return. Reyes and
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Mameesh (2002) also found that economically more active and urban regions in the US
attract more permanent migrants.

Naturally, out-migration rates vary by immigrant status: Refugees are considerably
less likely to leave the host country than economic migrants, and part of the variations
in out-migration across immigrants from different countries of origin can be explained
by this (e.g., Duleep, 1994; Lundh and Ohlsson, 1994; Klinthill, 2007; Aydemir and
Robinson, 2008). The way in which emigration rates vary among different immigrant
groups in the Netherlands is the subject of a study by Bijwaard (2010), who demonstrated
that emigration hazards are higher for labor migrants than for individuals who immigrated
for family reasons. OQut-migration probabilities for various immigrant groups computed
by Van Hook and Zhang (2011) from their CPS repeated household survey data also
suggest that economic integration and social ties within the US play a major role in deter-
mining emigration probabilities, although the direction of causality is unclear.

Obviously, because of space constraints this list of studies is far from exhaustive;
rather, this overview of research on the dimensions of foreign-born emigration and selec-
tion is a mere indication of the wide range of aspects investigated. In general, the papers
reviewed suggest not only that migrants who leave are unlikely to be randomly drawn
from the population of entry cohorts but that the direction of out-migration selection
is far from homogeneous across either immigration countries or across different immi-
grant groups to the same country. This observation in turn suggests that any conclusions
drawn for one country about the character of out-migration are unlikely to carry over to
another country, and perhaps not even to another group of immigrants in the same
country.

3. ESTIMATING IMMIGRANTS’ CAREER PROFILES

Because immigrants’ performance in the destination country has implications for many
economic questions, its assessment is a key area of economic research. At the same
time, however, it presents a challenging task, particularly given the nonpermanent
nature of migration. One particularly problematic aspect is that individual immigrants
make their economic decisions in conjunction with their migration plans while con-
sidering expected economic conditions in the country of origin (or countries to
which they wish to migrate in the future), which adds substantial complexity to otherwise
well-understood decisions like investment in human capital or labor supply issues.
A second is that individual migrants out-migrate from and remigrate back to the host
country in a way that leads to selective out-migration and remigration over the migration
cycle. These two issues are inherently connected in that the nature of the selection
through return and repeat migration is determined by the immigrants’ dynamic life-cycle
decisions.
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In this chapter, we focus on the second problem, the estimation of immigrants’ out-
come profiles in the presence of selective out-migration. In doing so, we assume that
immigrants’ decisions on human capital investment, labor supply, and job choice are
not determined by their migration and out-migration plans, a strong assumption but
one made in almost all the literature.

Before discussing the issues more formally, however, we need to outline the major
questions of interest to the researcher in estimating immigrants’ earnings profiles. These
questions can then serve as a point of reference in our subsequent discussion of different
estimators and data sources, which also outlines the assumptions under which the ques-
tions can be answered.

3.1 Key research questions and immigrants’ career profiles

As already emphasized, the economic performance of immigrants is of key interest to
destination countries and often provides important information for migration policies.
Here, to simplify the discussion, we focus on one particular aspect of economic perfor-
mance: immigrants’ earnings over their migration cycle. One key question in the debate
over immigration is how much immigrants contribute to the tax and welfare system
relative to what they receive in terms of benefits; in other words, what are immigrants’
net fiscal contributions.” Those at the lower end of the earnings distribution are typically
net receivers of transfers, while those further up are net contributors. A typical query on
immigrant earnings, therefore, refers to immigrants arriving in a particular year and those
who remain in subsequent years:

Q1: What is the growth in mean earnings of the populations of immigrants who arrived in the
host country in a particular year and who are observed there in subsequent years?

Because this question refers explicitly to migrants who live and work in the host country
in subsequent years net of those who have left the host country, it concerns the selected
populations of stayers, not the entire population defined by the arrival cohort. In
Figure 10.1, the earnings growth that responds to this question is given by the steeper
of the two lines depicted, which refers to the increase in the mean earnings of the
two truncated distributions. This parameter can be obtained from repeated cross-
sectional data by simply computing the change in the mean earnings of a particular arrival
cohort over time using individuals who are in the country at different points in time after
the arrival year. The answer to Q1 is thus a combination of the earnings growth of immi-
grants who arrived in a particular year and stayed in the destination country in subsequent
years and that of the population of surviving immigrants, which is an outcome of the
compositional changes caused by (possibly selective) out-migration.

© See, for example, Dustmann and Frattini (2013). See Kerr and Kerr (2011) for a recent survey and Preston
(2013) for a discussion of the methodological challenges this literature faces.
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Answering Q1 based on repeated cross-sectional data, however, reveals little about
whether out-migration is selective because it does not allow compositional effects to
be disentangled from individual wage growth. Nevertheless, in many instances, it may
be valuable to better understand whether, and in which direction, out-migration is selec-
tive and how the earnings of an entry cohort of immigrants would have evolved over
time in the host country had nobody left the country. For instance, if one study objective
is to help design migration policies that regulate entry, then we need to understand
the hypothetical career paths of immigrants in a particular arrival cohort had nobody
left the country in subsequent years. If a further objective is to design policies ensuring
that the highest performing immigrants remain in the country, then we want to under-
stand the direction, and possibly the drivers, of selective out-migration. Thus, in many
instances we may want to answer the following question:

Q2: What would the growth in mean earnings of the population of immigrants who arrived in a
particular year be if there was no subsequent out-migration?

Unlike Q1, which can be answered based on data moments obtained from repeated
cross-sectional data, Q2 requires the construction of a counterfactual scenario (designated
in Figure 10.1 by the flatter solid line) in which no migrants have left the destination
country after arrival and the mean earnings of immigrants who arrived in a particular year
can be observed for all immigrants in subsequent years. As discussed in more detail below,
however, constructing this counterfactual situation under plausible assumptions requires
more information than is available in repeated cross-sectional data.

A third question of possible interest refers to the mean earnings of a population of
immigrants who all belong to the same entry cohort and all stayed in the destination
country until T years later; for example, immigrants from Hong Kong living in Canada
in 2010 who arrived in 1997, the year Hong Kong’s sovereignty was transferred. This
question therefore addresses the earnings growth of a cohort of immigrants who survive
in the destination country until a certain date:

Q3: What is the growth in mean earnings of the populations of immigrants who arrived in the
host country in a particular year and who all stayed there until at least T years after arrival?

Two scenarios exist under which the answers to all these questions are identical. The
first, in which all migrations are permanent, is trivial. Yet such permanency is assumed
in much of the literature on estimating immigrants’ earnings profiles even though
the studies reviewed in Section 2 suggest that this assumption is implausible for almost
all migration situations. Under the second scenario, the process that affects out-
migration is exogenous to the process that affects immigrant earnings; in other words,
out-migration is independent of earnings. This assumption, although it seems generally
implausible, may be less restrictive for particular situations when conditioning on
observables and when data on many individual characteristics of immigrants is available
to the researcher.
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In the next section, we will discuss the conditions under which we can identify the
parameters that answer questions Q2 and Q3 above, and what information is needed over
and above that contained in repeated cross-sectional data.

3.2 Estimation and identification of immigrant career profiles

In estimating immigrant career profiles, we first consider the following equation:
c [4 C
Wi = H, T & (10.1)

where wj, is the log earnings of individual i of entry cohort ¢ in year ¢,  >¢, which can be
decomposed into p;, the mean log earnings of individual i’s arrival cohort in period ¢ if the
entire immigrant cohort would stay in the host country, and €j, the individual specific
deviation of i’s earnings from the cohort mean, which depends on unobservable charac-
teristics that affect earnings. We assume that the latter consist of an individual-specific and
time-constant component plus a time-variant component, &j,=a;+ ¢j,. This model can
easily be generalized by writing p; as a function of observable characteristics, so that,
for example, u§, = u¢ + x;,'b.

We further assume that out-migration is an absorbing state; that is, once a migrant has
left the country, he or she will never return. Out-migration in any year after arrival is then
characterized by the following selection equation:

o= 11 1= i > 0]
<<t

where 1[A] is an indicator function that takes the value 1 if A is true, and 2}, and uj, are
observed and unobserved characteristics respectively, that affect the migrant’s decision to
remain in the host country beyond year t. We also assume that s;;=1 for t=c¢ (meaning
that the population of interest is all immigrants who arrive in year ¢) and that
E(gy| s;;=1)=0 for all t. The latter means that the expectation of the unobserved term
in the outcome equation is equal to zero for the population of all immigrants who arrive
at time ¢. This normalization not only defines the arrival cohort as the base population but
implies that the conditional expectation will be zero for all subsequent periods ¢ in the
case that all migrations are permanent.

To focus on selection in out-migration, we also assume that conditional on s}, & is
independent of uj, and that uj, is mean independent of z},. Selection in this model is thus
determined by the assumptions about the correlation between uj, and &},. This also implies
that selection in this model is on earnings levels. In abstracting from selection on earnings
growth we follow the vast majority of the literature. We will show, however, that even in
this simpler case, the identification of the direction of selective out-migration requires
considerably more model restrictions than generally acknowledged in the literature on
the earnings assimilation of immigrants.
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The assumption that out-migration is an absorbing state implies that s;, = 1 will always
mean that 5j,_; = 1; that is, a migrant observed in period ¢ is also observed in period r— 1.
To allow for more complex out-migration and remigration patterns (e.g., repeat migra-
tion) would require us to model not only the out-migration process but also the remi-
gration process, which would add considerable complexity and additional identification
issues. Hence, although such a model would certainly be interesting, it is beyond the
scope of this chapter.

We first consider what could be identified in terms of the earnings growth of a cohort
of immigrants that arrived in year ¢ and were observed in two consecutive cross-sectional
datasets, years f; >cand f, > t; >¢, if only cross-sectional data were available. In this case,
the earnings growth of entry cohort ¢ between f; and t, is given by

b = 1) = Bl i, =1) = [ =i+ B et =1)
B E(E’Cfl |'u§1’515'f1 - 1)]

The first difference, p, — p; = Ay, is the earnings growth of the arrival cohort ¢ from

B,
’ (10.2)

year t; to year f, had nobody out-migrated. Although this parameter answers Q2, it is
identified only if the second difference, the expectation of the individual-specific devi-
ations from the cohort means conditional on individuals residing in the host country in
periods f; or t, is equal to zero, which will trivially be the case if all migrations are
permanent.

If migrations are nonpermanent, however, the last term in brackets will not be equal
to zero, except for the special case in which € is mean independent of both mean earnings
and the selection rule: E(e|y,u,2) =0. In that case, conditional on any observables, the
process that determines immigrants’ earnings is unaffected by the process that determines
out-migration. When out-migration is “exogenous” and the last two last terms in (10.2)
equal zero, a simple OLS estimation of equation (10.1) identifies y; and yields answers to
Q1, Q2, and Q3.

‘While this may be implausible in most applications, it may in some cases be justifiable
to assume that selection is independent of € conditional on a set of observable exogenous
variables. For instance, if emigration is random within country-of-origin education cells
(E-O) but not befween them, then conditioning on country of origin and education in a
flexible way will eliminate the selection bias, as now E(g|u, z, E-O)=0. Thus, condi-
tional on E-O, out-migration is independent of & (see Cameron and Trivedi (2005,
p. 863ff), or Wooldridge (2010, p. 908ft) for general discussions of such estimators).

In most cases, however, selection is a function of both observables and unobservables
that are correlated with determinants of earnings. To illustrate, assume var(u;;) =1, and
that E(e| i, . . ., ui) = 6., (f)uj—as is the case if, for example, contemporaneous unob-
servables in the earnings and selection equations are jointly normally distributed, while
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being uncorrelated across time—and consider the conditional expectation E(gj|pi,
siy=1): it follows from our assumptions that

E(ei | piosi=1) =E(gy| 5, =1)
= E(ef.t| u, > =2, ..., > == )
+ E(ai] u, > —2"p, o, > =2 ) (10.3)
= 0u(E (| u, > —2/B. ..., > —=2/B)
+ E(ai] u, > —2"p, o, > =2 )

where o,,(f) is the covariance between uj; and ¢;,.” Thus, the bias we obtain in estimating
Ap; ,, depends on the assumptions made about the correlation between unobservables in
the earnings and selection equations. In the above case, the first conditional expectation
on the right-hand side reflects selective out-migration determined through time-variant
unobservables in the selection equation that are correlated with those in the outcome
equation, while the second conditional expectation reflects a situation in which selection
depends on time-constant individual-specific fixed effects. Whereas the latter corre-
sponds to selection being systematically related to the immigrants’ unobserved and
time-invariant productivity, the former reflects selective out-migration that is deter-
mined by time-variant shocks to earnings being correlated with time-variant unobserv-
ables in the selection equation. Thus, when only repeated cross-sectional data are
available, we cannot identify Ay; , without assuming that both a; and ¢}, are uncorrelated
with selection. Nor will much information emerge about the direction of selection.
Repeated cross-sectional analysis, therefore, provides no answer to Q2.

3.2.1 Stock sampled data

One way to move forward in the estimation of Ay; , is to use stock sampled data,which is
becoming increasingly available either from surveys or administrative sources. One par-
ticular design links data on immigrants surveyed at a particular point in time to admin-
istrative data that allows the reconstruction of their past employment and earnings
histories. Such data are likely to become more available as more efforts are made to link
survey information with administrative data sources. In these datasets, the base popula-
tion is all immigrants of a particular arrival cohort who remain in the host country until at
least period T (determined by the year of the survey) and for whom longitudinal data are
available for several years between cand T. Whereas the administrative data tend to con-
tain no information on, for example, year of arrival or precise immigrant status, such
information can be added from the survey data to produce an informative data source
on migrant behavior. Nonetheless, these datasets do not typically provide longitudinal
information on the entire entry cohort; rather, the migrant sample is determined by

7 We maintain the assumption of a unit variance for the residual in the selection equation throughout.
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the migrants of any entry cohort that have remained in the host country at least until the
survey year. Given the restriction that only those immigrants who stay until period T are
observed, the advantage of stock sampled over repeated cross-sections for the purpose of
identifying immigrant earnings profiles is not the longitudinal dimension, but the infor-
mation that all individuals who are observed in earlier periods are known to stay until at
least period T, as will become clear in our discussion below. Nevertheless, most datasets
of that format used in the literature are longitudinal. For example, Lubotsky (2007)°
linked information on immigrants in the CPS sample who are still residing in the US
in 1994 to social security earnings records, thereby providing longitudinal information
on these migrants back to 1951. By construction, this dataset contains information on
immigrants’ earnings only for immigrants observed in the 1994 CPS.

What, then, do such data tell us? One key advantage of these combined datasets over
(repeated) cross-sectional data is that they provide a sample of individuals who are all
known to stay in the host country until at least some period T. Thus, in any period before
T, the analyst observes a sample that will survive in the host country until at least T, which
leads to the same selection criterion no matter in which period individuals are observed.
As we show below, this provides additional identifying information, over and above that
available in repeated cross-sectional data, even if individuals cannot be linked across
waves. Nevertheless, whether this is sufficient to identify earnings growth of the original
entry cohort depends again on the nature of selective out-migration up to year T. Denot-
ing the survey year by T, the growth of immigrants’ earnings belonging to entry cohort ¢
between years t; and f», with ¢<t; <t, < T, is

B (ot iy = 1) = B (wh Lot s = 1) = [, = | + [ B (e, st = 1)

5 (e, | =1) |

Note the difference between equations (10.2) and (10.4). Whereas in (10.2) the selection
indicator refers to the particular year in which the cross-section was collected, in (10.4)

(10.4)

selection for each wave refers to the same year, year T, reflecting that we look at a sample
of immigrants who all remained in the destination country at least until period T. Thus,
if the dataset is longitudinal, it will be a balanced panel of immigrants. No matter the
nature of the selection, the expression in (10.4) always identifies the earnings growth
of immigrants belonging to cohort ¢ who remained in the country until period T. Esti-
mations based on these data, therefore, answer Q3 for immigrants from cohort ¢ who
stayed in the host country until year T.

Yet do such data tell us anything about Ayj ; that is, the hypothetical earnings
growth of entry cohort ¢ if all individuals who entered in that year were observed in both

8 Earlier studies of immigrant earnings growth that use stock-based longitudinal data include Hu (2000) and
Duleep and Dowhan (2002). See also our discussion in Section 4.
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periods t; and t,, and thus answer Q2, except for the trivial cases in which all migrations
are permanent or E(g|p, u, 2) =0? To examine this, we reconsider the selection term in
(10.3) and assume that E(€}| uj, . . ., uj1) = 64, (D uj,, to rewrite E(ey| py, s7=1) as
E(e5| uis sy =1) = E(ei ] i, > —={/B, ..., uiip > =21/ P)
+ E(ai| u, > =2, .l > =25 )
= om(t)E(uf.[\ u, > =2, > —ZfT/ﬁ)
+ E(ai| u, > =25, ol > —ZET/,B)

(10.3)

where, because of the nature of the data, we condition on the same selection rule for each
period. Suppose first that selection depends only on time-constant unobservables in the
outcome equation, @;, so that o,,(f) =0. In this case, the selection term will be constant
over time for the same individual, and an OLS estimation of equation (10.1) on the
pooled 1 to T cross-sections with years since migration indicators included would yield
the following estimation equation:

= Hy A L= 0 H 1 A At =T + € (10.1")

it

where 1[] is an indicator function, equal to 1 if its argument is true and zero otherwise. An
OLS regression can then be run on (10.1') to identify wage growth Ay (thereby also
answering Q?2), although doing so will not identify the entry-level earnings for the original
cohort that arrived in period ¢. Rather, because the last term in (10.3') is unequal to zero for
corr(a;, uiy) # 0, it will identify only the mean wage of those individuals of arrival cohort ¢ that
remained in the country until period T for the first period in which they were observed.

Assume now that the selection of out-migrants is related not only to the unobservable
time-constant variables a; but also to contemporaneous time-variant unobservables in the
earnings equation,” a quite plausible assumption for many applications. For instance, neg-
ative shocks to wages in a particular period may be correlated with unobservables in the
selection equation and trigger an out-migration. In that case, an OLS estimator using
stock-based data will not identify Agj ,, (neither will a difference (or fixed effects) esti-
mator in case the dataset is longitudinal; see below). To illustrate, we consider the con-
ditional expectation of earnings growth between periods # and t:

C c c c __ _ c c c c/ c c !
E(“’nz — Wy | A:umz’ST = 1) = A:“mz + |:0-0U(t2)E<“ir2’ wy > =z P, iy > —Zip ﬁ)
i e/
—0(t )E<u5t1| uy, > =2, e > =2 ﬂ

The bias term in brackets will only vanish if Ac,,(f) =0,,(t) —06.,(t;)=0 and
E(ug, —ug | u, > —2'B, ... uip > —2'f) =0, meaning that both the covariance 6.,
and (whenever o,,7#0) the selection threshold —zj/f are constant over time. In

Restricting the correlation in time-variant unobservables to contemporaneous realizations between ¢}, and
uy, simplifies the exposition, but this correlation could be generalized.
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particular, the latter will be violated in most scenarios, as selection will depend on non-
constant individual characteristics such as age or time already spent in a host country, so
that these variables should be included in zj,. Hence, if selective out-migration is related
to time-variant unobservables in the earnings equation, stock-based sampled data will in
general not allow us to answer Q2. As stock-based samples are increasingly selective sub-
samples of the initial immigrant cohort for large T, individuals with on average high real-
izations of u are more likely to be contained in the sample. For these immigrants, the
selection conditions uj. > — i/ f, ..., ui7> — i1’ f are less binding, so that selection is less
affected by changes in z or ¢ over time, and hence the bias from the correlation in time-
variant unobservables decreases with T.

Can we, then, identify the direction of selective out-migration by comparing estimates
from stock-based data with those for repeated cross-sectional data for a particular entry
cohort, as is done for Ay, in a number of empirical studies (see below)? Remember first
the bias arising when cross-sectional data are used. Assuming that the earnings residual of
stayers is given as in equation (10.3), the bias can be decomposed into two parts: The first
part derives from selection on time-constant unobservables, which is equal to

E(a1|u > 2B, ., > 2, ﬂ) <a,]u > —2p, ., > =2, ﬂ)

for unrestricted repeated cross-sections, and equals zero if a stock-based sample is avail-
able, for which the conditioning set in periods t, and ¢ is the same. Thus, if out-migrants
are selected on time-constant unobservables only, OLS estimates on pooled cross-
sections are likely to be larger (smaller) than those obtained from stock-based longitudinal
data whenever out-migrants are negatively (positively) selected. If in addition selection is
on time-varying unobserved determinants of immigrant earnings, the bias from cross-
sectional data is augmented by

Ueu(tZ) <1t2”/l > Z ﬁ Ml[2> Zlh ﬁ)
_Geu(tl) ( ‘“ > Z ﬁ ”ft > Zm ﬂ)

which generally will be non-zero. Taken together, estimates on cross-sectional and
stock-based samples, if observed for the same time periods, will difter by

E(a,\u > zflﬁ R 1,2> th/ﬁ) (a,|u > ZHﬂ e l,1> Zf,]/ﬂ)

+060(t2)E ( 1t2| uj, > —z ﬁ ”ftz > —zﬁtzlﬁ) —0oe(t1)E ( ”1| i, > — ...,M?tl > —zft] /ﬂ>
= {ch(rg) (> =B oot > =2 B) = G0 E (s | > =25, iy > —sz’ﬂﬂ
(10.4")

the sign of which is informative about the direction of selection only in very special cases.
Supposing, for example, that immigrants are target savers and hence are more likely to
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out-migrate if they experience a positive earnings shock (6., <0), and that older individ-
uals are more likely to leave (—z},’ f increases over time). In this quite plausible scenario,
the above difference may be negative even if more productive individuals are generally
more likely to stay (corr(at, uj) >0), e.g., because they face lower integration costs.
A comparison between estimates obtained from unrestricted cross-sectional and stock-
based samples in this case is not informative about the direction of selection.

To address such more general types of selection, we need to model the process that
determines selection and obtain an estimate for the selection term. Such modeling, how-
ever, is generally not possible with stock-based data, which do not indicate who leaves
the country but only who has survived until period T. What is needed, therefore, is infor-
mation on those individuals who leave the country.

3.2.2 Complete longitudinal data

Administrative datasets, which are now available for many countries, allow immigrant
cohorts to be followed from entry onward and throughout their migration history. For
example, assuming that complete longitudinal data are available for a cohort of immigrants
who entered the country at time ¢, each individual in that dataset would be observed for a
maximum number of years T (determined by the last year for which the survey is available)
or until the year that individual leaves the country. Contrary to the stock sampled data
discussed above, such data provide information on who left the country between t—1
and .’

ings level y; of the initial immigrant cohort ¢ can be determined. Further, we can always

Furthermore, if immigrants are observed from the time of arrival, the mean earn-

construct a stock-based sample from complete longitudinal data by conditioning on sur-
vival until any year T. In other words, we can answer Q1 and Q3 for different survival
cohorts and answer Q2 under the same assumptions as made in the previous sections.
Longitudinal data, however, also allow us to give up some of the restrictive assump-
tions on o,,(f) necessary for identification of Ay . To illustrate, we first remember our
assumption that emigration is an absorbing state; that is, immigrants who have left the
country will never return. Even if this is not the case, we can construct such a dataset
from longitudinal data by discarding all individuals who dropped out of the sample
for some periods. As with out-migration, some migrants who were living in the country
in period # have disappeared by period t,. Hence, for these migrants, we observe no
time-variant characteristics for period f, that are not changing predictably. We do, how-
ever, observe all time-invariant characteristics, as well as characteristics that change
systematically (e.g., age). We therefore need to assume that the process determining

1% Of course, there may be other reasons why individuals drop out of the data, such as panel attrition or

transitioning into sectors not covered by administrative data. We ignore these problems in the present
analysis.
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out-migration does not depend on time-variant observables that refer to period t, and
change unpredictably.''

To focus on selection correlated with the time variant unobservables ¢}, consider the
earnings equation in (10.1) written in differences:

Awjy = Ay, + Ae;, (10.17)

This eliminates @; from the earnings equation and any selection related to it. Given that
being in the country in period ¢ implies s;;,_; =1 (i.e., the individual was in the country in
the previous period), a selection equation conditional on s;,_;=1 can be written as

s, =1[2b, + v, > 0] (10.5)
Equation (10.5) can thus be seen as a reduced form selection equation in which all
explanatory variables from (10.1), and possibly their leads and lags, can be included in
2. As explained above, we cannot include in z}, time-variant variables realized in period
t that change unsystematically because these are not observed if the migrant has left the
country in t; thus, we need to assume that such variables do not affect out-migration,
which may be restrictive in certain applications.

Assuming now that vj(zj,si,_1=1)~N(0,1), and E(Aef[| Apg 255,55 = 1) =
T'Aew Vi Where 1., 1s the covariance between Ae, and v, the expectation of wage growth
in (10.1”) for individuals for whom sj,_; =1, conditional on that individual also being
observed in period f, can now be written as

E(Aw| Api 255y =1) = Bpiy g + E(AE] Ay, 255, =1)
= Alui,t—l + rAf/Vt)“(th/b[)

where the last equality follows from the normality assumption and A(z}," b) = ¢ (=}, b,)/
®(2, b)) is the inverse Mills ratio (Heckman, 1979). Because sj,_; =1, whenever s;,=1,
there is no need to condition on s;,_; =1.

Wooldridge (2010, p. 837f) suggested estimating this model by first estimating simple
probit models for each time period to obtain estimates of the inverse Mills ratios and then

estimating pooled OLS of Awj; on Apf, | and 1[t=c+ 1]/{,-“ 1= T] i, where the
1[t=7]are dummy variables, with 1[r=7]=1 if t=7. Doing so yields the following
equation, which can be estimated using pooled OLS:

~

A=Ayl +1[t=c+1]ra, At o 1= Tlrac o di + &

c+1)V(c+1)

"1t should be noted that this case is different from standard panel data applications in which we usually
observe all variables for individuals who have selected or not selected into a particular state in a particular
period, as, for example, in the estimation of wage equations when labor force participation is selective (see,
e.g., Wooldridge (1995) and Kyriazidou (1997) for estimators of these models, and Dustmann and
Rochina-Barrachina (2007) for a comparison and application).
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We can now use asimple F-test of the null hypothesis that ra,,,, are jointly equal to zero to
test whether out-migration depends on time-variant characteristics that affect earnings. If
the null hypothesis is rejected, the estimated OLS standard errors must be adjusted for
generated regressor bias.

Although the literature continues to be dominated by selection corrections derived
from the assumption of jointly normally distributed unobservables, following Newey
(2009), the above attrition correction can be extended to semiparametric estimators in
which the predicted inverse Mills ratio /1(5,/ l;,) is replaced in the differenced wage equa-
tion by an unspecified function ¢ (2,/ l;t) of the linear index of the selection equation. The
latter can be estimated using the semiparametric estimator suggested by Klein and Spady
(1993), which does not rely on normal}y distributed residuals. (p(z,f/l;t) can then be
approximated with a polynomial of z;/b; (see, e.g., Melenberg and van Soest (1996)
and Martins (2001) for applications). Table 10.2 summarizes the discussion of identifica-
tion of immigrants’ earnings profiles in terms of the simple model above.

It should be noted that in order to focus on the key issues related to selective out-
migration, we have abstracted from several problems that may also affect the estimation
of earnings equations. First, if fixed effects estimators are to be used, the explanatory vari-
ables in the earnings equation must be strictly exogenous.'” Otherwise, their predeter-
mination would lead to an endogenous regressor bias in the differenced equation. For
example, this assumption of strict exogeneity would be violated were tenure introduced
into the level earnings equation, as shocks to wages in the last period might induce indi-
viduals to change firms, which would reset their tenure clocks (see Dustmann and Meghir
(2005) for a discussion). Addressing this problem requires IV-type estimators.

Table 10.2 Identification of immigrant earnings profiles under selective out-migration
Selection on time-constant Selection on both time-constant and time-varying
unobservables unobservables

Unrestricted repeated cross-sections

He Not identified Not identified

Ap, ., | Not identified Not identified

Stock-based samples

He Not identified Not identified

Ap,,, | Identified Not identified

Longitudinal data

e Identified if panel starts at f=c¢ Identified if panel starts at f=c
Ap,,, | Identified Identified

12 The difference estimator maintains its consistency under the slightly weaker condition that E(A¢},| Auj) =0,
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Second, it may be desirable to distinguish between the different factors that affect
immigrant wage growth; for example, labor market experience, time in the destination
country, and time effects. Yet a level equation focused on one particular entry cohort
does not separately identify the effects of time and period of residence in the host country
unless further assumptions are made. One common practice is to assume the same time
effects for immigrants and natives (Borjas, 1985); however, there is increasing evidence
that this assumption may be violated (see, e.g., Borjas and Bratsberg, 1996; Barth et al.,
2004; Dustmann et al., 2010). Hence, it is impossible to distinguish between wage
growth stemming from time effects and that resulting from period of residence in the
host country without additional identifying assumptions.'” Additional assumptions are
also needed when estimating earnings equations for immigrants in differences if the level
effects of years of residence and potential experience are to be identified separately.

3.3 Numerical example

We now illustrate the possible biases from selective out-migration given different
assumptions about the correlation between unobservables in the earnings and selection
equations, when these are not sufficiently accounted for. We use a simple Monte Carlo
experiment that considers only one immigrant cohort. Suppose that the log earnings for
immigrant i in one particular entry cohort, net of the effect of observable characteristics
other than time spent in the host country, evolve as

wy=p,ta;te,=p, +yysm,+a;+e; (10.6)

where for simplicity log earnings w;; of immigrant i in period f are specified as linear in
years since immigration (ysm), so that Ay, ,, =y for all t. a; is a time-constant individual-
specific component, and e;; includes unobserved factors, which are assumed to be
independent and identically distributed across individuals and time and independent
of anything else on the right-hand side of the equation. Suppose also that the selection
rule for an immigrant remaining in the host country is given by

Sit = H zid B+ uig = Py + Prysmy, + iz > 0]

<t

then out-migration is an absorbing state (i.e., once out-migrated, an individual will not

reappear in the dataset at a later point in time)."”

'* No such problem exists for natives because the quality of new entry cohorts is usually assumed not to
change over time.

" Throughout this simulation exercise, we specify that y,=2, y =0.02, f,=0.5, ; =0.05, a~ N(0,0.2),
e~N(0,0.2), and u~ N(0, 1). We generate a sample of 100,000 individuals (100 for Figure 10.6) who, to
abstract from other issues, are all assumed to be observed from the date of immigration up to 30 years for
those who do not out-migrate.
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Figure 10.6 Observed and counterfactual log-earnings.

Assuming first that u;; is correlated only with @; and not with e,,1 > (i.e., selection is on
individual-specific time-constant unobservables in the earnings equation), then data gen-
erated in our simulation are as shown in Figure 10.6, where the black dots represent the
observed log earnings of immigrants still residing in the host country and the gray dots the
immigrants from the original arrival cohort who out-migrated. Given our assumptions
about the nature of selection (with selection into staying being positively correlated with
unobserved productivity @;), out-migration is negatively selective.

Table 10.3 lists the results of using the OLS estimator for equation (10.6), assuming
that the data we have available are either repeated cross-sections (column 2), stock-based
data, where immigrants who remain at least 5, 15, or 25 years are observed throughout
(columns 3-5), or complete longitudinal data (column 6). The OLS estimates in column
2 show a strong upward bias when applied to the pooled cross-sections. Estimating (10.6)
using stock-based data restricted to immigrants that stay for at least a pre-specified
number of years and allowing for different cut-oft years T yields estimates of the slope
parameters that are close to the true parameter values.'® Hence, if selection occurs on
time-constant individual fixed effects in the earnings equation only, OLS on stock-based
samples produces parameter estimates that answer both Q2 and Q3.

However, the restriction to individuals remaining for a minimum number of years
and the positive correlation between u;; and @; tend to exclude immigrants with the low-
est realizations of @; (and increasingly so when we constrain the sample to survival at

!5 We assume that corr(et, u) =0.7.
16 For small sample sizes, restricting the sample to very short panels may leave too little variation in the
explanatory variable and incline estimates to attenuation bias.
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Table 10.3 Selection on time-constant unobservables only

OLS, stayed for OLS, stayed for OLS, stayed for

True OLS, all 5 or more 15 or more 25 or more
coefficients observations years years years FE estimates
cons | 2 2.277921 2.341263 2.438709 2.450425 —
(0.0010001) | (0.0028334) (0.0016322) (0.0012547)
ysm | 0.02 0.0278496 | 0.021146 0.0199223 0.0200594 0.0199664
(0.0000591) | (0.0008531) (0.0001797) (0.0000845) (0.0000534)

higher T values). Hence, the intercept of the earnings equation (reflecting the entry-level
earnings of the respective arrival cohort) is overestimated relative to the intercept of the
original arrival cohort. Nevertheless, this parameter does provide an estimate for the
entry-level earnings of immigrants from a particular arrival cohort that survived until
period T in the destination country. Finally, the last column of Table 10.3 reports the
estimates from a within-group estimation, which, similar to estimation on the stock-
based samples, eliminates selection on time-constant fixed eftects.

The estimators discussed above, however, although widely used in the literature, pro-
duce no consistent estimates if we relax the assumption that selection is correlated with
time-constant unobservables only. To illustrate this problem, we assume that in addition
to a;, there is contemporaneous correlation between u;, and e, and that only the stock-
based sample data are available. In this case, the mean earnings observed in period ¢, con-
ditional on being observed in f—1, are given by

E(wl',l SiT = 1) =u,+ E(ai| SiT = 1) + E(Cl',‘ SiT = 1)
= H; + E(ai| Uie > _Zi(/ﬂs e Ui > _ZiT/ﬂ)
+ E(ey| wie > —zi'B, ... ,wir > —2i1'B)

(10.7)

and given our normality assumption, OLS identifies Ap, , + 6o(t2) E(ui, | vy >
—zi P, . owir > =z B) — 6e(t1) E(uie, | wie > =z B, .. ouir > —zi1'B).

While, as discussed in Section 3.2.1, the conditional expectation of @; is constant over
time, the conditional expectation of e;, may change if (for 6., 7 0) either z;, (and thus the
attrition probability) or the correlation between out-migration and time-variant unob-
servables in the earnings equation changes over time. Although either case is sufficient to
bias estimates, in fact both apply in our simulated data.

In our simulations we have assumed that the (positive) correlation between e and u,
0.,(f), decreases over time, which induces a negative bias. Further, the increase in the
probability of a migrant choosing not to leave the host country in a given period implies
a reduction of the threshold —z;’f, above which realizations of u;, are required for

7 We assume in the simulation that upon immigration, corr(e,, u) =0.7 for s=t but corr(e, u) =0 for s#t,
with the correlation decreasing over time by 10% per year.
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the migrant to stay, so that E(u,|u,>—zp,....ur>—zi'f) < E(ug, | i >
—2'P, ...,uir > —zi7'p), reinforcing the negative bias. Columns 3—5 of Table 10.4
show these downward biased estimates for our illustrative simulation. Because the
remaining sample becomes increasingly selected with respect to the initial immigrant
cohort when T is larger, the bias in the estimated slope parameter becomes less severe
as the time that immigrants must stay to be included in the stock-based sample increases.
This is because a subsample with a high T'has, on average, high realizations of a; and u;;, so
that the selection conditions u;.>—z;'f,...,u;r>—z;7' § become increasingly less
binding and the bias decreases—which is particularly visible in our estimates in Table 10.4
when we move from T=5 to T=15. On the other hand, the relatively small bias of the
within-group estimator is specific to our simulated population and depends on the model
parameters.

Can we learn something about the direction of the selection of immigrants by
comparing estimates based on repeated cross-sectional data, and estimates based on
stock-based samples? Estimates on the unrestricted repeated cross-sections continue to
be above those obtained from stock-based data (column 2). However, other than in
the previous case (Table 10.3), the bias consists now of two opposing parts: First, the same
upward bias resulting from selection on time-constant unobservables, as in Table 10.3.
Second, a downward bias resulting from selection on time-variant unobservables.
Thus, the overall repeated cross-sections bias of the OLS estimates in column 2 is
smaller in Table 10.4 than in Table 10.3. In this example, the downward bias again
arises from both the decrease in o,, and the decrease in —z;,'f over time, and its
magnitude differs for repeated cross-sections (obtained as the difference in the esti-
mated slope coefficients in Tables 10.2 and 10.3, 0.02785—0.02427= 0.00358) and
for stock-based samples (ranging from 0.02—0.008605=0.011395 for T=5 to
0.02—0.018289=0.001711 for T=25), due to the different conditioning rules (see
equation (10.4") above). Hence, when comparing estimates obtained from stock-based
samples and from unrestricted repeated cross-sections, this part of the bias does not
simply cancel out, and such comparisons are uninformative about the direction of immi-
grant selection, unless one assumes that selection is on time-constant unobservables only
(see also our discussion in Section 3.2.1).

Table 10.4 Selection on time-constant and time-varying unobservables

OLS, stayed OLS, stayed OLS, stayed
True OLS, all for 5 or for 15 or for 25 or FE Corrected
coefficients observations more years more years more years estimates estimates
cons | 2 2.352842 2.436231 2.485823 2.48313 — —
(0.0008919) (0.0024729) | (0.0015218) | (0.0011942)
ysm | 0.02 0.0242654 0.0086049 | 0.016204 0.0182887 | 0.0184484 | 0.0209794
(0.000055) (0.0007664) | (0.0001715) | (0.0000818) | (0.0000528) | (0.001225)
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The same holds true for fixed effects estimates (column 6). Like for stock-based sam-
ples, the bias here is only due to selection on time-varying unobservables. However, for
the same reason as above, a comparison of estimates with those obtained from repeated
cross-sections is uninformative about the direction of immigrant selection.

As previously explained, addressing selective out-migration that works through a cor-
relation between time-variant unobservables in the selection and earnings equations
requires the specification of a selection rule. Such specification is impossible, however, with
stock sampled data because those who leave the country are not observed. Longitudinal
data, on the other hand, do allow us to observe those who emigrate in period ¢in all periods
7 < t, which enables specification of a selection equation. We thus continue to assume that
data are generated by the process specified above but that the complete (unbalanced) panel
1s observed, so that an individual is observed until he or she leaves the host country.

Because the assumption that out-migration is an absorbing state means that s;=1
always implies 5,1 = 1, to identify the slope parameter Ay ,,, we can specify the follow-
ing selection equation for the differenced earnings equation conditional on s;_{=1:

s =1[by + bywi—» + v;; > 0]

where w;,_, is chosen as an instrument that satisfies the exclusion restriction
E(Ae;|w;,_») =0 while being correlated with selection via the individual-specific effect
a;. As we discuss in Section 3.2.2, this reduced form selection equation can contain
any variable that is observed for all individuals for whom s;,_; =1 and that is informative
about selection between periods f— 1 and t. This also can include realizations of variables
in period ¢ if these variables change systematically over time. While in many applications
age and other individual characteristics are likely to be determinants of the decision to stay
in the host country, our simple simulation example specifies that only years since immi-
gration and the unobserved components in u; aftect selection. For expositional purposes,
we assumed all immigrants to arrive at the same point in time. Hence, since we estimate a
probit model for each year separately, years since migration do not contain additional
information for selection. However, since stayers are selected not only on time-varying
unobservables e;;, but also on the time-constant unobservables a;, earnings lagged by two
periods will help identify the selection equation, while being uncorrelated with
Aejy=rej;—ej;_1-

As explained in Section 3.2.2, for each period ¢, we use a probit estimator to estimate
the selection equations and compute the inverse Mills ratio, which we then insert into the
differenced earnings equation as additional regressors:

¢(50 +b Wi172)

Aw; =yAysm, +r,————
, P t@(bo + blwit—Z)

+ Aey (10.8)
By estimating this model, we obtain the results given in the last column of Table 10.4.
Time-varying coefficients r, allow for the covariance between the residual of the differ-
enced earnings equation and the selection equation to change with time since
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immigration. An F-test on the OLS estimates obtained from equation (10.8) rejects joint
insignificance of r, i.e., that the selection correction terms have no effect on the change in

earnings, at the 1% level.'®

3.4 Interpretation: A simple model of return migration

To interpret the estimated direction of selectivity and to fix ideas about possible sources of
selective out-migration driven by skill endowment and accumulation, we extend the
work of Borjas and Bratsberg (1996) to produce a simple model of temporary migra-
tion.'” In this model, log earnings in the origin country o and destination country d take

the following form:*’

wy =y, + € (10.9)

where u;, [=0, d, denotes the mean log earnings or rental rate of human capital in location
I, and g, is the deviation in the productive capacity (or human capital) of an individual-
working in country [ from the mean, which is determined by an individual’s (observed
and unobserved) human capital. We abstract from variation in & over time, so that it
corresponds to the time constant a in the previous subsections. We further assume that
the €, have a mean of zero and that € ;= ze,, where 7 is the price of skills in the destination
country relative to that in the origin country, implying that all skills are perfectly trans-
terable across countries. It follows that corr(ey, €,) = 1. If the price for skills is higher in the
destination than in the origin country (i.e., £>1), this implies that the variance in
earnings is higher in the host country. In this model, skills are one-dimensional so that indi-
viduals can be ranked on them, and the ranking of individuals on productive capacity is
the same in both countries. Individuals know both their skills and the relative skill price 7.

According to Borjas and Bratsberg (1996), workers have three options: to stay at
home and not migrate at all, to migrate temporarily, or to migrate permanently. Of these,
temporary migration may be optimal when having been abroad increases human capital
that is valuable at home by a certain amount k =7k. We extend these authors’ model by
assuming that this gain in human capital varies with the period of stay in the destination
country, in which case earnings when emigrating and returning are given by

'8 As would be expected, it does not reject joint insignificance in the differenced earnings equation in the
case where selection is on time-constant unobservables only.

1% See Dustmann et al. (2011) for a generalization of this model to multiple skills and a dynamic setting and
Dustmann and Glitz (2011) for a simplified version.

20 As first discussed in Dustmann (1995), we focus on a human capital accumulation in the host country that

has a higher value in the home country as a motive for return. Borjas and Bratsberg (1996) also considered

a lower than expected return in the host country as a reason for return migration.
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wio=1(u;+es) + (1 —7)(u, +&,+7k) (10.10)

where 7 denotes the fraction of an individual’s working life spent abroad. Assuming that
individuals try to maximize income, they will choose to stay in the country of origin if
w, > wy and w, > w,,, choose to migrate permanently if wy > w, and wy > wy,, and choose
to migrate temporarily if wy, > w, and wy, > w,. Hence, ignoring the costs of migration,
the skill thresholds for which no migration, temporary migration, and permanent
migration are optimal can be easily derived by substituting (10.9) and (10.10) into the
conditions above.

In Figure 10.7, we illustrate the case in which 7> 1 (i.e., the variance in earnings, as
well as the price of skills, is higher in the destination country). Given the skill distribution
shown here, those with the lowest skills (with ¢, below the threshold
(Mo —pa—k)/(r— 1)) will decide to stay in the country of origin, those with the highest
skills (above the threshold (¢, — pus+ k)/(x — 1)) will decide to emigrate and remain per-
manently, and those between the two thresholds will decide to emigrate but will return
migrate after spending some time 7 abroad. For # > 1, therefore, selection in this model
leads those with higher productive capacity to emigrate, and among those who decide to
emigrate, motivates those with the highest productive capacity to stay permanently. It
should also be noted that in this simple model, the migration selection depends only
on the relative skill price z. The selection of emigrants and remigrants in this model is
the exact opposite when the price of skills is higher in the sending country (i.e.,
w<1). Thus, in this model, temporary migrants are always predicted to be drawn from
the middle of the skill distribution.

The model further predicts that an increase in the rental rate of human capital in
the destination country, py, will cause the two thresholds to shift to the left, whereas an
increase in the home country of the value of human capital acquired abroad, k, will
result in a widening of the distance between them. Because in this simple illustrative
model gains from a stay abroad can only be realized in the country of origin, a large
value for k makes temporary migration an attractive choice, so that only individuals

” X Temporary Permanent
No Migration Migration Migration
(o —pg —k)/(m = 1) (o —pa +R)/(m—1) &

Figure 10.7 Selection of emigrants and remigrants under higher returns to skills in the host country.
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with very low (very high) &, choose to stay permanently in the country of origin
(destination). On the other hand, a high relative return to skills in the host country,
7, brings the two thresholds closer together, implying that for most individuals with
below (above) average skill endowment, staying permanently in the country of origin
(destination) is the preferred option. In this model, therefore, temporary migrants can
be hierarchically sorted (Willis, 1986); that is, clearly ranked on skills relative to
non-migrants and permanent migrants dependent on the skill prices in the two
countries.

In this model, the optimal migration duration for those who decide to emigrate but
remain in the host country only temporarily is determined by the first-order condition of
w4, with respect to 7:

pq—n ] +lm—1eo+k
2k

Hence, for #>1, the optimal migration duration for temporary migrants increases

T=

with initial skill endowment &,. Given the opposite case, however (i.e., the price of
skills is higher in the country of origin), it will be higher for low-productivity
individuals.

As emphasized in other sections, this relation between the time immigrants choose to
stay in the host country and their productive capacity has important implications for esti-
mating their earnings profiles. According to our simple model, three dynamics can be
predicted: (i) if skill prices are higher abroad, then immigrants will be positively selected
from the population of the origin country; (ii) the migration duration for those who emi-
grate will increase with productivity; and (iii) those with the highest levels of productivity
will decide to migrate permanently. This scenario is thus compatible with negatively
selective return migration in the sense that of those who emigrate, the lowest produc-
tivity individuals will return first. If 7 <1 (i.e., the return to skills is higher in the desti-
nation country), those with higher skills will return sooner.

To explicitly relate these observations to the earlier discussion on earnings profile esti-
mation, we assume that skills are normally distributed, with &,~ N(0, 1) and g;,~ N(0, 77.’2),
and Cov(e;— &, €9) = (m — 1). Consider now the mean earnings of those who have emi-
grated to the destination country and who are observed there in period t:

pqt+mE(e| &> q(t)) = py + xA(—q(1))if 7> 1
pat E(e| & <q(t) = py — mA(q(1))if 7 <1

where q(f) = k2t —1) — [ug— po]/ (m — 1), and A is the inverse Mills ratio. This calculation
raises a number of important issues. First, it is clear that here the entry wage of a particular

E(wg|t>t)=p,+7E(e,| t>1) =

cohort is composed of the mean wage obtainable by the average individual from the
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home country who migrates to the destination country, y4, and a term that reflects the
selection of migrants from the overall population:

g+ wA(—q(0)) > pqifr>1
Hg—7A(q(0)) <pyifm<1.

Hence, the mean entry wage of the original arrival cohort (denoted as y; above) depends

E(wd| T>0) =

on the degree of initial immigrant selection (see de Coulon and Piracha (2005) for a sim-
ilar model on the selection of emigrants and return migrants from their origin societies). If
7> 1, the entry wage will be larger than that a randomly drawn individual from the home
country would earn in the host country, meaning that emigration is positively selective.
Also worth noting is that the rule governing return migration depends on the same unob-
served productivity term as the earnings equation, &,. Thus, not only non-migrants and
permanent migrants but also temporary migrants with lower or higher durations of stay
can be strictly ordered in terms of their underlying skills to produce an especially simple
selection mechanism in which out-migration truncates the skill distribution. This case is
the one shown in Figure 10.1, where selective out-migration increasingly eliminates
immigrants from the lower part of the earnings distribution. Therefore, the earnings
of immigrants in the host country at any period ¢ follow a truncated distribution, one
whose truncation is based on the outcome variable, log earnings.

Next, we consider determining wage growth by estimating earnings regressions based
on repeated cross-sectional data. Because in this simple model y, is constant, the wage
growth of the original arrival cohort if all migrations were permanent, AE(w4(f)), equals
zero. Hence, when 7>1 (i.e., out-migration is negatively selective), the wage growth
between periods f; and f, > t; obtained from repeated cross-sectional data is

E(wi(t2)| 7> t2) = E(wa(t1)| 7> t1) = #[A(=q(£2)) — A —=q(11))]

The last term in brackets is always positive for 7 > 1: The inverse Mills ratio decreases in
its argument, and q(f) increases in f. This leads to an overestimation of the wage growth of
the original arrival cohort had nobody return migrated if return is negatively selected.
When # <1, on the other hand, the term is negative, generating an underestimation
if return migration is positively selective.

If we re-examine these same issues using stock sampled data, then

E(wy(t2)| 7> T) = E(wy(t)| 7> T) = m[A(—q(T)) = A(—4(T))]

where wy(7) is the migrants’ earnings in the host country during period 7. Because the last
term in brackets equals zero, our stock sampled data produces an unbiased estimate of Ay
thanks to the special selection type induced in this simple model, in which the time-
constant unobservables governing selection are the same as those affecting wages.
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4. EXISTENT STUDIES ON THE ESTIMATION OF EARNINGS EQUATIONS
WHEN OUT-MIGRATION IS NONRANDOM

Analyzing immigrant assimilation in terms of wages and other native population outcomes
has been at the core of economic migration research for many decades (see Dustmann and
Glitz (2011) for a survey). Beginning with Chiswick’s (1978) analysis of the earnings
adjustment of male immigrants to the US and Long’s (1980) similar investigation for
foreign-born women, a large body of literature has emerged on the estimation of immi-
grants’ earnings profiles. Yet these early studies are often criticized for their reliance on sin-
gle cross-sectional sample data (e.g., Chiswick, 1978; Long, 1980; and Carliner, 1980, all
use 1970 US census data), which do not allow a differentiation to be made between cohort
effects and time of residence effects as an individual in 1970 that has been in the US for
10 years must have arrived in 1960, and an individual that has been in the US for 20 years
in 1950. Such data thus permit no distinction between wage growth after arrival in the US
and differences in immigrants’ initial earnings positions after arrival. Moreover, whereas the
early literature implicitly assumes that these cohort differences equal zero, Borjas (1985)
stressed that, if the quality of successive cohorts deteriorates, this may lead to overestimation
of assimilation profiles. Borjas (1985), LaLonde and Topel (1992), Chiswick and Miller
(2010), and other researchers addressed this problem by employing repeated cross-sections,
which allows addressing of this problem under some assumptions.

Aswe have already demonstrated, similar issues arise when immigrant out-migration is
selective. Even with repeated cross-sectional data, assimilation estimates can still be biased
when selective out-migration drives what seem to be changes in cohort quality (see, e.g.,
Chiswick, 1986). Several early studies took advantage of longitudinal data to address this
problem. Borjas (1989), for example, used longitudinal information from the 1972-78
Survey of Natural and Social Scientists and Engineers (which is based on immigrant listings
in the 1970 US census) to analyze the earnings paths of a particular immigrant group. He
found that among foreign-born scientists and engineers in the sample, attrition—which is
assumed to be largely driven by emigration from the US—is more likely for individuals
with less favorable economic outcomes. Because this dataset includes earnings informa-
tion dating back to 1969, it allowed him to perform separate estimations for the 1969-71
earnings of immigrants who stayed until 1978 versus those who left between 1972 and
1978. The results suggest that both initial earnings and earnings growth are lower for
immigrants who leave the sample later. In subsequent work, Pischke (1992) addressed
the potential bias in the estimation of the earnings assimilation of immigrants in Germany
by including fixed eftects in his panel estimates, while Lindstrom and Massey (1994) esti-
mated log wage regressions using different samples of Mexicans residing in the US and
Mexicans who returned to their native country. Based on their comparison of estimates
from single versus repeated cross-sectional data, however, they concluded that selective
emigration is unlikely to affect estimates of wage assimilation.
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4.1 Studies using stock sampled longitudinal data

A number of more recent studies use stock sampled longitudinal data on immigrants
in the US. Hu (2000), for example, compared assimilation profiles from longitudinal
social security records matched to the Health and Retirement Survey (HRS) with pro-
files from the cross-sectional decennial census. The lower immigrant earnings growth
suggested by the stock-based longitudinal data (as compared to the repeated cross-
sectional data) is consistent with negatively selective out-migration. This interpretation,
however, relies on the assumption that the selection of out-migrants occurs on time-
constant unobservables only (see our discussion in Section 3.2). Moreover, whereas
the census estimates suggest that net of age, education, and time eftects, non-Hispanic
white immigrants experience an earnings increase, with the 1950-59 and 1965—69 immi-
grant cohorts catching up with US-born workers within 10 years of arrival, the longi-
tudinal data indicate a decline in earnings residuals by time spent in the US for this
population both in levels and relative to the US-born population. For Hispanic immi-
grants, both data sources indicate an earnings increase, although the HRS data suggest
it takes about 35 years to catch up with US-born workers, much longer than the
20 or so years suggested by the census estimates. Nevertheless, because the HRS
follows a relatively narrow birth cohort (1931-41), separating the effects of age at immi-
gration or pre-migration experience and changes in average immigrant cohort earnings is
difficult.

Lubotsky (2007) addressed this difficulty by using a broader sample, based on 1951-97
social security earnings records matched to the 1990 and 1991 Survey of Income and
Program Participation (SIPP) and March supplement to the 1994 CPS, to estimate a
log earnings equation with cohort fixed effects, time since immigration indicators,
and a number of human capital variables on the right side. He then compared the
estimates of the time since immigration effects with those obtained from the 1970-90
cross-sectional census data. Consistent with the hypothesis of negatively selective out-
migration, the wage profiles obtained from the longitudinal data are flatter.”’ Like
Hu, however, Lubotsky (2007) used stock-based longitudinal data, and—recalling our
discussion in Section 3.2.2—this interpretation relies on the assumption that selection
occurs only on time-constant unobservables that affect earnings. Under this assumption
and given the format of his data, Lubotsky estimated his earnings equation in levels and
only included cohort- rather than individual-specific indicators. Consistent with the
greater likelihood that it is low-earning immigrants who will leave, the stock-based lon-
gitudinal data indicate a less pronounced deterioration in cohort earnings on entry to the

1 A second concern addressed in Lubotsky (2007) is that because of alternative arrival cohort definitions, it
cannot be ruled out that migrants, when moving back and forth, have in fact spent time in the US before
the stated date of entry. If the incidence of repeat migration increases more over time among low-earnings
migrants, then the deterioration in average cohort earnings will be overstated.

523



524

Handbook of the economics of international migration

US. In an earlier study that used part of the same stock-based longitudinal data as
Lubotsky (2007), Duleep and Dowhan (2002) analyzed immigrant assimilation in the
US at difterent quantiles of the earnings distribution and for difterent years of immigra-
tion (cohorts arriving between 1960 and 1983). As estimates are not compared to, e.g.,
results that would be obtained from repeated cross-sectional data, the direction of selec-
tion cannot be determined from their analysis even under the assumption that out-
migrants are selected only on time-constant unobservable components of the earnings
equation. In their interesting paper using historical data of immigration to the US,
Abramitzky et al. (2013) constructed a panel of US residents from 1900—20 census data.
Since the panel is restricted to individuals who are still observed in 1920, the data on
immigrants amounts to a stock-based sample. Their smaller assimilation estimates
obtained from the stock-based panel compared to those from cross-sectional data are
consistent with out-migrants being negatively selected, but this conclusion rests on
the assumptions regarding the selection process that we discuss above.

For Canada, Picot and Piraino (2012), in large part following Lubotsky (2007),
reported that although earnings growth rates based on cross-sectional data are overesti-
mated, the earnings gap between Canadian and foreign-born workers appears to evolve
similarly whether cross-sectional or stock-based longitudinal data are used, the reason
being that at the lower end of the earnings distribution, attrition tends to increase to a
similar degree among both immigrants and Canadians, leaving no obvious differences
between cross-sectional and longitudinal data in terms of earnings gap evolution.

4.2 Studies using longitudinal data

Whereas the US data used by Lubotsky (2007) and others generally do not follow immi-
grants from the beginning of their stay in the host country, a number of European studies
use datasets that do, thereby enabling analysis of the differences in earnings assimilation
between short- and longer-term migrants. In addition, because longitudinal data that are
not restricted to migrants residing in the host country until some period T are informative
about which migrants leave the host country, in principle they allow selection to be
explicitly modeled. Most existing studies, however, in using individual fixed effects to
address the potential inconsistency in estimated earnings profiles, maintain the assump-
tion that selection occurs on time-constant unobservables only.

Such an approach was taken in an early paper by Pischke (1992), who estimated the
earnings assimilation of immigrants in Germany using data from the German Socio-
Economic Panel (GSOEP), which should eliminate any possible bias from selection
on individual-specific unobservables. Likewise, Edin et al. (2000) used Swedish register
data on immigrants arriving in Sweden between 1970 and 1990 to show that over a quar-
ter of immigrants aged between 18 and 55 on arrival leave the country within five years.
In line with the US literature, they also found that emigration is more likely among
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economically less successful migrants. Then, under the assumption that emigration may
vary with earnings levels but not with earnings growth, they demonstrated that if out-
migration is not taken into account, earnings assimilation by OECD immigrants is
overestimated by about 90%, a figure largely in line with Lubotsky (2007). Arai
(2000), however, criticized their results on negatively selective emigration from Sweden
on the grounds that much of this finding is driven by the higher mobility of young
migrants and the positive correlation of age with earnings, together with a number of
sampling issues.

Sarvimiki (2011) analyzed immigrant assimilation in Finland using longitudinal data
that follow immigrants from the time of their arrival. To address selective emigration, he
compared OLS estimates of immigrant earnings growth based on the whole sample with
estimates based only on immigrants that stay for at most five years. Although he does
show that short-term migrants experience no earnings growth, he acknowledged that
the direction of selection is unclear and his results merely indicate that immigrants
who stay are not a random sample of their initial arrival cohort. In terms of the model
we use in Section 3, and given that he estimated earnings equations in levels, the differ-
ences in earnings growth would be consistent with a variety of scenarios. If, for instance,
most of the selection occurs during the first few years and out-migrants are positively
selected on time-constant unobservables only, then we expect the OLS estimates of earn-
ings growth to be strongly downwardly biased in any sample that is restricted to short-
term migrants. In the presence of negative selection of out-migrants on time-constant
unobservables, on the other hand, the differences in the estimates of earnings growth
could arise if during the first years after immigration, immigrants tend to leave when fac-
ing negative earnings shocks and the effect of time-variant unobservables on selection
decreases with the time immigrants have spent in the host country (6,,(f) >0 and
de,,/dt<0). The positive but decreasing covariance between the time-variant compo-
nents e;; and u;, induces a negative bias from selection on time-varying unobservables that
may dominate the positive bias due to selection on time-constant individual effects,
implying lower estimated earnings growth for short-term migrants.

Barth et al. (2012), on the other hand, in their analysis of the role of native—immigrant
difterences in job mobility, found little difterence between short- and long-term migrants
in either between- or within-firm wage growth when restricting the sample by dropping
immigrants who leave within the first five years after arrival. Nevertheless, their findings
permit no conclusion that out-migration is random. Skuterud and Su (2009), using a
rotating panel of immigrants and natives in Canada, found little difference between
OLS and fixed-eftect estimates of immigrant wage assimilation. They reconciled this
observation with the contrary findings for stock-based samples from the US (e.g., Hu,
2000; Lubotsky, 2007) in two ways: First, they argued that in the Canadian case, emigrant
selection may be less clear because many more able immigrants may move onward to the
US. Second, they pointed out that if emigration is correlated with heterogeneity in wage
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growth rather than wage levels, then it is possible that E(aju,.>—z."p,...
ui;>—z;' f)=0, so including fixed effects need not change the estimates of u,—u,
from an unbalanced panel like Skuterud and Su’s (2009), which initially also contained
migrants who later leave. However, if at least some immigrants can correctly anticipate
wage growth and leave when expected wage growth is low, then, in a comparison of
estimates based on cross-sectional and stock-based longitudinal data, E(u/|s,=1) — E-
(Ui—1|s—1=1)>E@u,— p,_1|s7=1), so stock-based longitudinal data will predict flatter
wage profiles for immigrants than estimates based on cross-sectional data, which would
be an alternative explanation for the difference between repeated cross-sectional and
stock-based longitudinal sample estimates reported by Lubotsky and others. Cobb-Clark
et al. (2012) analyzed immigrant earnings in Australia; however, their very brief discus-
sion paper did not specify which immigrant cohorts are analyzed or how they change
over time. Nevertheless, their results do suggest that compared to longitudinal data, selec-
tive emigration tends to bias estimates of employment assimilation upwards when
repeated cross-sectional data are used, but that this has less of an effect on wage assimi-
lation profiles.

To analyze earnings assimilation between German-born workers and different immi-
grant cohorts, Fertig and Schurer (2007) used the German Socio-Economic Panel
(GSOEP). As a panel, this dataset enables explicit modeling of out-migration. Specifi-
cally, these authors formulated a multiple equations selection model of individual earn-
ings together with the probabilities of employment, survey participation, and staying in
the host country under the assumption that unobservables are jointly normally distributed
(see our discussion in Section 3.2.2) and include correction terms in the earnings regres-
sion. As exclusion restrictions, Fertig and Schurer included family and country-of-origin
characteristics as explanatory variables in the selection equation. They only found evi-
dence for assimilation, however, in some of their immigrant groups, possibly because
most immigrants in their sample are longer-term migrants who arrived in the early
1970s, whereas the wage observations only begin with the first year of the survey in
1984. In addition, unlike our exposition in Section 3.2.2, these authors assumed that
the covariance between unobservables in the earnings and selection equations is constant
over time, although they did allow it to be immigrant cohort specific. More important,
they included selection correction terms in the levels rather than the differenced earnings
equation. This assumes that selective out-migration can be reduced to a static problem
where—given observable control variables—selection in each period does not depend on
past selection. This ignores that an immigrant being in the country in a given period
depends on decisions made in previous periods. If, for instance, out-migration is an
absorbing state then such an estimating equation would not appropriately correct for
selective out-migration because it ignores whether or not an individual is observed
depends on selection in earlier periods. It is important to note that by specifying selection
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corrections for a differenced earnings equation, as we suggest above, one conditions on
past selection, while this is not the case when corrections from static selection equations
are simply applied to an earnings equation in levels. This same caveat applies to Venturini
and Villosio (2008) and Faini et al. (2009), who used a similar framework for Italy.

Biavaschi (2013), working with US data, challenged the view that emigration is neg-
atively selective. She formulated a selection model and then, using data from the 2000 US
and Mexican censuses, semiparametrically estimated the counterfactual density of the wage
residuals of Mexican immigrants in the US had there been no out-migration. Biavaschi
used an identification at infinity argument to recover this counterfactual distribution if only
one cross-section of data is available. She found that emigration is more likely among
Mexican-born workers at the upper part of the wage distribution, which implies that in
the absence of emigration, the Mexican-born population in the US would have higher
wages. Assuming that out-migration is not correlated with unpredictably changing vari-
ables that affect wages, an alternative method of accounting for selective out-migration
was proposed by Kim (2009). Specifically, he applied a weighting procedure to an over-
lapping rotating panel constructed from the merged outgoing rotation groups from
1994-2004 CPS data to produce a larger sample size than usually available from
true longitudinal datasets. Like Hu (2000), he found that estimates of immigrants’ eco-
nomic assimilation based on repeated cross-sectional data are positive and upwardly biased
but that the reverse is likely to be true when selective out-migration is taken into account.

The problem of selective out-migration is recognized well beyond studies of immi-
grant earnings assimilation. Kaushal’s (2011) analysis of the returns to US versus overseas
education, for example, showed that, based on longitudinal data from the National Sur-
vey of College Graduates, US-educated science and engineering professionals who stay
in the country earn more than those who leave,which indicates a bias in cross-sectional
estimates of education-dependent earnings trajectories. In this study, however, whether
foreign-born individuals acquire their education in the US or abroad does not matter for
emigration propensity. Examining the variation in earnings and the change in returns to
skills rather than simply the earnings level, Lubotsky (2011) re-emphasized the need to
use longitudinal data when emigration is selective.Using a similar longitudinal stock-
based sample of immigrants to the US as in Lubotsky (2007), he argued that not only
will estimates of wage growth be inconsistent if out-migration is selective, but that esti-
mates of the impact of changes in the wage structure—e.g., due to the increase in the
returns to skills since the 1980s—on the earnings gap between native and foreign-born
workers will be affected as well. Other studies investigating various eftects of selective
out-migration on empirical estimates have been conducted by Bratsberg et al. (2010),
who analyzed immigrant employment in Norway, by de Matos (2011) for immigrant
career paths in Portugal, and Kaushal and Shang (2013) for wage assimilation among
US immigrants in different destination areas.
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5. CONCLUSIONS

In this chapter, we address selective out-migration—a key problem in estimating immi-
grant career profiles—by first giving evidence of the temporariness of many migrations
and then reviewing the literature that assesses the degree to which emigration is selective
along various dimensions. This literature review provides evidence not only that out-
migration is heterogeneous with respect to country of origin, immigrant education,
and immigrant earnings in the destination country, but that the direction and degree
of selective out-migration, far from being uniform, differ across both immigration coun-
tries and different groups in the same immigration country.

To outline the potential methodological problems in estimating immigrant earnings
profiles, we distinguish three important research questions related to immigrants’ eco-
nomic careers in the destination country. Although two of these are answerable by com-
puting means from observable data, the third requires the construction of a counterfactual
scenario. The first question, which is of particular interest to many researchers in the field,
explores the evolution of mean earnings of a particular immigrant arrival cohort ¢ that is
part of a population that decides to stay in the destination country. Because this question
refers to the population of immigrants that remains f years after immigration, it can be
answered using repeated cross-sectional data. Researchers may also be interested, how-
ever, in such evolution for an entry cohort from among all migrants who survive in the
host country until T years after migration. Because answering this second question
requires the identification of all immigrants who survived until T in all years between
cand T, it is dependent on the availability of stock sampled data of the type we describe
above.

A third question concerns the earnings paths in the host country of the original arrival
cohort if nobody out-migrates. If selection is correlated with unobservables in the out-
come equation, estimates based on repeated cross-sectional data do not answer the ques-
tion. Under restrictive assumptions about the nature of the selection process, stock-based
sampled data will provide an answer to that question, and availability of both stock-based
sampled data and repeated cross-sections allows signing the selection of out-migrants.
However, given more general assumptions, data are needed that allow modeling of
the out-migration selection process; for example, longitudinal data that are not stock
sampled. In our discussion, therefore, we suggest selection patterns and various estimators
of the parameter underlying this question.

The overall purpose of the chapter is to discuss the different research questions dif-
ferent types of data allow addressing, and under which assumptions. We illustrate how
misleading many estimates of immigrant earnings assimilation may be in providing
answers to particular questions if the research design does not take into account the pos-
sibility of selective out-migration. We also demonstrate the impossibility of making any
general statement about the direction of selective out-migration, unless longitudinal data
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are available that allow modeling out-migration, and that the direction and magnitude of
selection may differ both across countries and across immigrant groups within the same
country. Unfortunately, the latter implies that we may know far less about immigrant
career profiles than the vast literature suggests. On the other hand, the availability of
increasingly better data raises hopes that, in the near future, we will be able to more accu-
rately assess immigrant progress in destination countries and the selection on their out-
migration.

Overall, because of its strong consequences for all types of policy and such related
areas as migration’s impact on natives, assessment of immigrants’ career profiles is vital
to the economics of migration. Even if longitudinal data are available that allow assess-
ment of selective out-migration, the key assumption that we made here is that the process
that governs out-migration is independent of decisions that may determine the individ-
ual’s investments into human capital or other labor market decisions. Hence, one slowly
emerging body of literature not covered in this chapter, in estimating immigrant career
paths, allows migrants to make their migration plans in conjunction with their economic
decisions, including labor supply and human capital investments. Such estimation, how-
ever, requires that these decisions be modeled jointly with migration choices (as in
Bellemare, 2007), a methodological challenge typical of the many problems that riddle
research in this area despite steady progress in recent years. These very challenges, how-
ever, open up myriad promising avenues for future study on aspects that still need to be

(and can be) addressed.
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