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Abstract - This chapter begins by documenting that temporary migrations are not only very
common, but that outmigration of immigrantsis selective both in terms of migrants
individual characteristics and their economic outcomes. We then examine the problems that
arise when estimating immigrants’ earnings profiles when outmigration is selective, and
discuss the identifying assumptions needed to answer three different questions on
immigrants earnings careers. We show how better data can help to relax these assumptions,
suggest appropriate estimators, and provide an illustration using simulated data. We finally
provide an overview of existing papers that use different types of data to address selective
outmigration when estimating immigrants earnings profiles.

Keywords: migrant selection, outmigration, return migration, earnings profiles

! Chapter prepared for Chiswick and Miller (eds.), Handbook on the Economics of Migration. We thank
Albrecht Glitz and Martin Weidner for helpful comments, and Shanka Fernando for excellent research
assistance. We acknowledge the support by the Norface programme on Migration. Dustmann acknowledges
support by the European Research Council (ERC) Advanced Grant No 323992.

2 CReAM and Department of Economics, University College London, Drayton House, 30 Gordon Street,
London WC1H 0AX, UK; e-mail: c.dustmann@ucl.ac.uk

¥ CReAM and Department of Economics, University College London, Drayton House, 30 Gordon Street,
London WC1H 0AX, UK; e-mail: joseph-simon.gorlach.09@ucl.ac.uk



1 Introduction

A major analytical focus in migration research, itself awidely studied areain 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; Lal.onde and Topel, 1992; Dustmann 1993; Hu, 2000; Cortes, 2004; Eckstein and
Weiss, 2004; Lubotsky, 2007; and Abramitzky, Boustan and Eriksson, 2012a). Thisfocusis
hardly surprising given itsimportance for understanding how immigrants contribute to the
labor market, fiscal system, and the economy at large. Y et empirically 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 issuesin
estimates of immigrant earnings profilesis that the non-randomness of outmigration may lead
to endogenous selection of the resident immigrant population, so that if earnings profile
estimations ignore the possibly selective character of outmigration, 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 outmigration decisions 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 profilesin

the destination countries in the presence of outmigration that is selective.’
[FIGURE 1 HERE]

We can illustrate the problem as follows: supposing that the log earnings of a particular entry
cohort of immigrants c are given by wy, = uf + ¢/, wherei and t index individuals and time,
respectively, uf isthe mean earnings of entry cohort ¢ at timet, and ¢ is the deviation of
individua earnings from the cohort mean, which collects individual characteristics 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 1, in which the distribution of
earningsin period t, of all immigrants who arrived in period ¢ has the mean u{. Assuming a
random sample of immigrantsinterviewed in t; and again in period t,, asimple (linear)
earnings regression can be used to identify the wage progression of immigrants in the host
country as ({5 — ff{)/(t, — t;), where if isthe mean of the log earnings of the immigrants

still residing in the country at timet.

This outcome, however, although an unbiased estimate of the growth in the mean earnings of
the migrant popul ations who arrived in period ¢ and residing in the destination country in
each of the periods t; and t,, it is not an estimate of the wage growth of individuals from the
original arrival cohort, (u5 — ui)/(t, — t;) had outmigration not occurred. That is, an OLS
estimator using the two waves of cross-sectional data only produces an unbiased estimate of
(us — u5)/(t, — ty) if the entire cohort of immigrants that entered in period c till residesin
the country in periods t; and t, or outmigration is random. In the case of non-randomness —

for example, only the least successful leaving the country — the distribution of immigrants

* We furthermore focus on selection on earnings levels rather than selection on earnings growth, as does the vast
majority of the literature.



residing in the host country would be truncated from below as in the figure. Hence, asimple
OLS estimator that ignores this selective outmigration 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 profilesin the presence of selective outmigration
(Section 3). We adso outline the various ways in which to address these issues. We finaly
provide an example how a simple model of endogenous return migration may lead to
selection, and how thisimpacts 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 Evidenceon Temporary Migration and Selective Outmigration

As shown in Figure 2 for anumber of major OECD countries, immigration over the last
decade has been accompanied by very sizeable outmigration.® Not only are the profiles for
other immigrant receiving countries similar (OECD, 2013), but increasing evidenceis
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 into the U.S. in the early 1900s subsequently emigrated back to their countries of
origin, afigure that actually may have been over twice as large (Bandiera, Rasul, and

Viarengo, 2013). Such temporariness continues today: during the 20002010 period, amost

® See OECD (2013) for the country specific variable definitions.



2.1 million foreign-born residents out-migrated from the U.S. (Bhaskar, Arenas-Germosen,
and Dick, 2013), a pattern also characteristic of many other countries. A recent report by the
OECD (2008), for instance, estimates outmigration rates after 5 years of residence of 60.4%
for immigrants entering Ireland in 1993-1998, 50.4% for immigrants entering Belgium in
1993-1999, 39.9% for immigrants entering the UK in 1992-1998; 39.6% for immigrants
entering Norway in 1996-1999, and 28.2% for immigrants entering the Netherlands in 1994—

1998.

[FIGURE 2 HERE]

Assessing outmigrations, 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 immigrants' career
profiles. Nevertheless, the emergence of better data sources over recent decades has improved

the documentation of foreign-born emigration.

2.1 Selective outmigration by country of origin

The most important question in estimating immigrant career profilesin destination countries
is not the pure scale of outmigration but whether it isin any way selective and who the
outmigrants are. A study by Dustmann and Weiss (2007), for example, uses British Labour
Force Survey (BLFS) data on the year of first entry for different arrival cohorts to compute
the fraction of each such cohort c that is still in the sample in year ¢+ and thus estimate the
extent of outmigration from the UK. Because the BLFS is not reliable for immigrants who are
in the UK for less than ayear, however, their base population is all immigrants who have
been in the UK for at least one year (i.e., their analysisignores the many migrations

terminated within ayear), so their figures underestimate the degree of outmigration.



Figure 3 (see also Dustman and Weiss, 2007, Figure 2) shows the survival rate of immigrants
in Britain who stayed at |east 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 alarge reduction in survival rates over the first 5 years, which, if
interpreted as emigration, indicates that among those who stayed for at least 1 year, only
about 60% of the male and 68% of the female foreign-born immigrants remained in Britain 5

years later.
[FIGURE 3 HERE]

Figure 4 (see also Dustmann and Weiss, 2007, Figure 3) pools male and female immigrants
but di stinguishes between origin (left panel) and ethnicity (right panel).® Overall, it shows a
large variation in the emigration propensities across immigrants from different origin
countries: the outmigration for immigrants from Europe, the Americas, Australasia, and the
Middle East is highest (over 45% of those who arein the UK for at least 1 year left within 5
years of arrival), while outmigration for individuals from Asia (mainly India and Pakistan)
and Africaisfar less pronounced. In fact, there seems to be little indication of any emigration
for immigrants from Africa and the Indian subcontinent. Rather, instead of being equally
distributed across origin countries, outmigrants seem to come predominantly from English-
speaking countries that are economically similar to the UK. Rendall and Ball (2004) report a
very similar picture: whereas about 65% of immigrants from Canada and the U.S. emigrate

within 5 years, only about 15% of immigrants from the Indian subcontinent do so.

[FIGURE 4 HERE]

® Fractions larger than one in the |eft panel are due to sampling error.



Borjas and Bratsberg (1996), using U.S. data, find similar large variation in outmigration
rates across origin countries, with the lowest outmigration rates reported for immigrants from
Asia(cf. Dustmann and Weiss, 2007). Specifically, they estimate that only 3.5% of Asian
immigrants who arrived in the U.S. 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 aien registration data
for the 20 years between 1961 and 1980, find that Europeans have the highest propensity to
leave the U.S. and immigrants from Asiathe lowest, with western hemisphere immigrants
taking an intermediate place. In an earlier paper anayzing outmigration 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 percent,
with emigration rates for Koreans and Chinese not exceeding 22 percent (Jasso and
Rosenzweig, 1982). Canadian emigration, in contrast, was between 51 and 55 percent, and
emigration rates for legal immigrants from Central America, the Caribbean (excluding Cuba),

and South Americawere at least as high as 50 percent and possibly as high as 70 percent.

Patterns reported for Canada are not dissimilar. Beaujot and Rappak (1989) report that
outmigration for those arriving in the 1951-1970 period was highest for individuals bornin
the U.S. (50-62% ) and lowest for those from Asia (only 1-17%). A similar profile emerges
for immigrantsto 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) report that only 3—6 percent of immigrants from non-English-speaking
countries are likely to leave as compared with 20-30 percent of immigrants from English-

speaking countries (see also Lukomskyj and Richards, 1986).



Research for Scandinavian countries, on the other hand, 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, Raaum, and Serlie (2007),
using data from the Norwegian population register, estimate that as much as 84% of
immigrants from the U.S. leave compared with only 9% from Vietnam. They interpret this
finding to mean stark differences in outmigration behavior based on the home country’s
economic development and distance from Norway. In addition, their administrative data
include information on where foreign-born emigrants travel subsequently. They report that of
those who left Norway, at least 30% of the immigrants from Somalia, 40% from Iran, and
two thirds from Vietnam migrated to athird country rather than returning, while the great
majority of outmigrants from neighboring Nordic countries returned home. Like Bratsberg et
a. (2007), based on 19912000 emigrant data from Statistics Sweden, Nekby (2006) finds
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 outmigrations observed are not return migrations but migrations that
continue to other destination countries. Overall, she finds that outmigration probabilities are

highest for immigrants from North America and from Western European countries of origin.

The large outmigration propensity of Nordic migrantsin comparison to other groupsis
confirmed by Jensen and Pedersen (2007) for Denmark, who find that although 80% of
Turkish immigrants remained in Denmark for 10 years or more, only 20% of the Nordic
immigrants did so. Edin, LaLonde, and Aslund (2000) show similar patterns for Sweden:
about 44% of Nordic immigrants had left that country within 5 years of their arrival, a
number that is significantly lower for immigrants from non-OECD countries. Klinthéll (2003)

reports 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 devel oped countries, in
particular those in Africaand Asia. This patternisillustrated in Figure 5, which combines the
estimates — drawn from a large number of empirical studies— on the fractions of post-war
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 arrival against the
number of years since immigration.” This pattern suggests higher emigration 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 pointsin aregression of the
fraction of outmigrated immigrants on the years since immigration (ysm), we find that the
outmigration 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
Africaand Asia(see Table 1). The estimated coefficients and the differences across

immigrant groups are illustrated by the fitted linesin Figure 5.

[FIGURE 5 HERE]

" For Figure 5, we exclude annual emigration rate estimates that do not refer to a certain number of years spent
in the host country, such as VVan Hook et a.’s (2006) estimates of annual outmigration. If estimates refer to the
fraction of migrants who entered in a certain time interval and left by the end of that interval (asin 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, Schluter, and Wahba
(2013), Bohning (1984), Borjas and Bratsberg (1996), Bratsberg, Raaum, and Sorlie (2007), Edin, Lalonde, and
Asdlund (2000), Jasso and Rosenzweig (1982), Jensen and Pedersen (2007), Kirwan and Harrigan (1986),
Klinthall (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.



Fraction that has emigrated by region of origin

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

Table 1. OLS-coefficients of time since immigration for foreign-born emigration by origin region

2.2 Sdlection on education

Although a number of papers have examined the relation between educational attainment and
outmigration, there is no clear pattern across the literature.® For returnees from the U.S.
among the Puerto Rican immigrant population, Ramos (1992) reports a positive selection on
education, and Zakharenko (2008), working with CPS data, estimates the probability of
emigration for immigrants to the U.S. from any destination to be lower for highly educated
immigrants. He also shows, however, that this result is largely driven by the strong
association between higher education and emigration probabilities anong longer term
migrants, alinkage that is statistically insignificant for short-term migrants. Lam (1994), on
the other hand, using 1971 and 1981 Canadian census data, reports that younger and less

educated immigrants to Canada are more likely to stay.

The literature reports similarly mixed results across European countries on the relation
between educational attainment and the propensity to outmigrate. For example, Jensen and
Pedersen (2007) find a positive relation between outmigration probabilities and educational
attainment among immigrants in Denmark, while Dustmann (1996) finds that intended
migration durations are longer among less educated immigrants in Germany. Nevertheless, he
also reports that the probability that immigration is intended to be permanent increases with

years of schooling. Also for Germany, Constant and Zimmerman (2011), using information

8 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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on multiple migration spells, show that repeat migration is more likely among male and less
educated individuals, whereas Beenstock (1996), using data for Israel, shows that the stays of
more highly educated immigrants who arrived in the 1970s are more likely to be temporary.
For Italy, Coniglio, De Arcangelis, and Serlenga (2009) confirm that schooling increases the
probability of outmigration even among undocumented immigrants. However, Carrion-Flores
(2006), using data from the Mexican Migration Project 1982—1999, reports the opposite for
Mexican immigrantsin the U.S.: shefinds a positive effect of high educational attainment on
the likelihood of returning to Mexico. Maré, Morten, and Stillman (2007), on the other hand,
find for New Zealand that outmigration 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 outmigrants from the immigrant population in the
respective destination countries, aswell as how these two are related. We discuss theoretical
models on thisissuein Section 3. Oneinsight is provided by Borjas and Bratsberg (1996),
who hypothesize that in a context of negative selection of immigrants from their origin
societies, emigration by these migrants from the destination country should be positively
selected. Thisis confirmed for linked Finish and Swedish data by Rooth and Saarela (2007),
who find significant selection on educational attainment but no evidence of selection on
earnings conditional on education. From a sending country’ s perspective, Pinger (2010)
reports that among temporary emigrants from Moldova, alower 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 outmigration with respect to

educational attainment is context dependent.

11



2.3 Selection on earnings

A number of studies investigate the relation between outmigration and immigrant earnings,’
an association that is far from straightforward. Dustmann (2003), for instance, points out that
changes in earnings may impact 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 outmigration of U.S. immigrants find 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, identifies a negative
effect of wages on the probability that immigrants to the U.S. will outmigrate, and
Abramitzky, Boustan, and Eriksson (2012a) reach asimilar conclusion for U.S. immigrants
even in the so-called age of mass migration. Using U.S. census data from 1900, 1910, and
1920, together with the Integrated Public Use Microdata Series (IPUMS) for 1900, they
construct a panel of U.S. natives and immigrants from a number of major sending countries
who arrived between 1880 and 1900, and find that outmigrants were negatively selected on
earnings. In Abramitzky et a. (2012b), on the other hand, the same authors note 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) assume that in the absence of selective
outmigration, period effectsin earnings regressions for Israeli- and native-born workersin the
U.S. should be the same. Using a sample of such individuals from pooled 1980 and 1990

census data, they perform separate earnings regressions for the two groups. If outmigration

® See also Reyes (1997, 2001), Constant and Massey (2002, 2003), Gundel and Peters (2008), Bijwaard (2009),
Kirdar (2009), Y ahirun (2009), Van Hook and Zhang (2011), and Bijwaard et al. (2013) for their results on the
effect of unemployment spells on the probability of outmigration.

12



were random, once years spent in the U.S. 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 U.S.-born workers, afinding that the authors interpret as evidence that
Israelis who return from the U.S. are negatively selected among al Israeli immigrants. For
the U.S., Reagan and Olsen (2000) also find that immigrants potential wage as predicted by
anumber of observable characteristics of foreign-born workersincluded in the NLSY 79 is
negatively associated with the probability of emigrating. Reyes (1997) identifies a negative
relation between wages and the probability of return migration by Mexican immigrantsin the
U.S., but only during the first year of residence: this effect turns positive for immigrants who
have remained in the U.S. for longer. Interestingly, her data, taken from the Mexican
Migration Project, suggest similarly sized wage effects 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 outmigration 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, finds 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
finds 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
establish a negative association, conditional on the source country, between immigrants

incomes and the likelihood of leaving Sweden within 5 or 10 years after arrival.

13



Also for Sweden, Nekby (2006), by allowing outmigration rates to change nonlinearly along
the earnings distribution, shows that for both return and onward migrants, emigration rates
are U-shaped with respect to earnings, with high probabilities of emigration for individualsin
both low and high income groups.. Thisfinding isin line with Dustmann’s (2003) results for
Germany. Inthat study, using asimple theoretical framework to analyze immigrants
migration durations, he shows 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 (2013) aso identify a U-shaped relation between
incomes and outmigration probabilities by applying a competing risks model to register data
on the entire popul ation of labor immigrants from devel oping 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 compute
outmigration probabilities for different income groups. They find that such probabilities are
U-shaped with respect to income, with the highest probability of leaving among migrantsin
the lowest income group. They interpret 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 for immigrantsto Israel who
were at least age 18 at the time of immigration, Beenstock, Chiswick, and Paltiel (2010) find
Nno associ ation whatsoever between immigrant earnings in 1983 and the individua till

residing in the country in 1995.

2.4 Other characteristics and outmigration

Severa studiesinvestigate the relation between outmigration and individua characteristics
other than earnings and education, including the possibility that outmigration probabilities
increase around retirement age. Waldorf (1995), for instance, reports that among immigrants
to Germany, the intention to return within the next 4 years increases close to retirement age,

14



while Cobb-Clark and Stilman (2008) find among immigrants to Australia that actual
outmigration rates are highest at retirement age. For the U.S,, 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, Zhang, Bean, and Passel (2006)
reveal that outmigration rates are higher for younger immigrants. A positive effect of age on
the probability of remaining in the host country is a so reported by Bijwaard (2010) for
immigrants to the Netherlands, although Edin et a. (2000) find 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) find that immigrants who arrived in Canada at age 25-29 are slightly less
likely to emigrate than immigrants who arrived at older ages (see al'so Michalowski, 1991, for
earlier work on the scale and composition of emigrant flows from Canada). Jensen and
Pedersen (2007) also provide evidence for Denmark that the relation between age at
immigration and outmigration differs by immigrant country of origin. That is, like Aydemir
and Robinson (2008), they find that for immigrants from industrialized countries, age at
immigration is negatively correlated with the probability of outmigration. They also show,
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. Asregards the first, Sander (2007),
in an analysis of the effect of health shocks on emigration decisions among immigrantsin
Germany, reveals that negative health shocks do indeed affect the probability of
outmigration, although the effect appears to depend on whether these shocks are transitory or

permanent. That is, athough the likelihood of outmigration increases when shocks to health

15



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)
reports lower conditional return probabilities for Mexican immigrantsin the U.S. who are
from economically more active regionsin Mexico, an outcome he explains by the higher
value that savings accumulated in the U.S. have for these migrants on their return. Reyes and
Mameesh (2002) also find that economically more active and urban regionsin the U.S. attract

more permanent migrants.

Naturally, outmigration rates vary by immigrant status: refugees are considerably less likely
to leave the host country than economic migrants, and part of the variations in outmigration
across immigrants from different countries of origin can be explained by this (e.g., Aydemir
and Robinson, 2008; Duleep, 1994; Lundh and Ohlsson, 1994; Klinthéll, 2007). The way in
which emigration rates vary among different immigrant groups in the Netherlands is the
subject of astudy by Bijwaard (2010), who demonstrates that emigration hazards are higher
for labor migrants than for individuals who immigrated for family reasons. Outmigration
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
tieswithin the U.S. play amajor role in determining emigration probabilities, although the

direction of causality is unclear.

Obviously, because of space constraints thislist of studiesisfar from exhaustive; rather, this
overview of research on the dimensions of foreign-born emigration and selection isamere
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 outmigration selection is far from homogeneous across

either immigration countries or across different immigrant groups to the same country. This
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observation in turn suggests that any conclusions drawn for one country about the character
of outmigration is 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 considering expected
economic conditions in the country of origin (or countries to which they wish to migratein
the future), which adds substantial complexity to otherwise well understood decisions like
investment in human capital or labor supply issues. A second isthat individual migrants
outmigrate from and remigrate back to the host country in away that leads to selective
outmigration 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.

In this chapter, we focus on the second problem, the estimation of immigrants' outcome

profilesin the presence of selective outmigration. In doing so, we assume that immigrants’
decisions on human capital investment, labor supply, and job choice are not determined by
their migration and outmigration plans, a strong assumption but one made in amost al the

literature.

Before discussing the issues more formally, however, we need to outline the maor 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
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data sources, which also outlines the assumptions under which the questions can be

answered.

3.1 Key Research Questionsand Immigrants Career Profiles

As adready emphasized, the economic performance of immigrantsis 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 performance:
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, refersto 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 |eft the host country, it concerns the selected
populations of stayers, not the entire population defined by the arrival cohort. In Figure 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

19 See for example Dustmann and Frattini (2013). See Kerr and Kerr (2011) for arecent survey and Preston
(2013) for a discussion of the methodological challenges this literature faces.
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in the country at different pointsin time after the arrival year. The answer to Ql isthusa
combination of the earnings growth of immigrants 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)

outmigration.

Answering Q1 based on repeated cross-sectiona data, however, reveals little about whether
outmigration 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, outmigration is selective 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 isto help design migration policies that
regulate entry, then we need to understand the hypothetical career paths of immigrantsin a
particular arrival cohort had nobody |eft the country in subsequent years. If afurther
objective isto design policies ensuring that the highest performing immigrants remain in the
country, then we want to understand the direction, and possibly the drivers, of selective

outmigration. 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 outmigration?

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
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
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this counterfactual situation under plausible assumptions requires more information than

available in repeated cross-sectiona 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 Canadain 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 al these questions are identical. Thefirst, in
which all migrations are permanent, istrivial. Y et 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 isimplausible for almost all migration situations.
Under the second scenario, the process that affects outmigration is exogenous to the process
that affects immigrant earnings; in other words, outmigration is independent of earnings. This
assumption, athough it seems generally implausible, may be less restrictive for particular
situations when conditioning on observables and when data on many individual

characteristics of immigrantsis available to the researcher.

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.
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3.2 Estimation and identification of immigrant career profiles

In estimating immigrant career profiles, we first consider the following equation:
(D wip = ui + &

where wf; arethelog earnings of individua i of entry cohort cinyeart, t > ¢, which can be
decomposed into uf, the mean log earnings of individual i’s arrival cohort in period t if the
entireimmigrant cohort would stay in the host country; and ¢, the individual specific
deviation of i’ s earnings from the cohort mean, which depends on unobservable
characteristics that affect earnings. We assume that these | atter consist of an individual-
specific and time constant component plus atime variant component, €, = a; + ef;. This
model can easily be generalized by writing uf as afunction of observable characteristics, so

that, for example, uf; = ué + x;,'b.

We further assume that outmigration is an absorbing state; that is, once amigrant has | eft the
country, he or she will never return. Outmigration in any year after arrival isthen

characterized by the following selection equation:

Sict = Hc<rst 1[21-(".5,[3 + uic‘r > 0],

where 1[A] isan indicator function that takesthe value 1 if A istrue, and z{, and uf, are
observed and unobserved characteristics, respectively, that affect the migrant’s decision to
remain in the host country beyond year t. We also assumethat sf; = 1 for t = ¢ (meaning
that the population of interest isall immigrants who arrive in year ¢) and that

E(ef|sf; = 1) = 0 for all t. Thislatter means that the expectation of the error term in the
outcome equation is equal to zero for the population of all immigrants who arrive at time c.

This normalization not only defines the arrival cohort as the base population but implies that
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the conditional expectation will be zero for al subsequent periods t in the case that all

migrations are permanent.

To focus on selection in outmigration, we also assume that conditional on s, €/ is
independent of uf,, and that uf, is mean independent of z;. Selection in this model is thus
determined by the assumptions about the correlation between uf, and &f;,. Thisalso implies
that selection in this model is on earnings levels. In abstracting from selection on earnings
growth we follow the vast mgjority of the literature. We will show, however, that even in this
simpler case, the identification of the direction of selective outmigration requires
considerably more model restrictions than generally acknowledged in the literature on the

earnings assimilation of immigrants.

The assumption that outmigration is an absorbing state implies that s;, = 1 will always mean
that s/;_, = 1; that is, amigrant observed in period t is also observed in period t — 1. To
allow for more complex outmigration and remigration patterns (e.g., repeat migration) would
require us to model not only the outmigration process but also the remigration process, which
would add considerable complexity and additional identification issues. Hence, although such

amodel would certainly beinteresting, it is beyond the scope of this chapter.

Wefirst 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 data
sets, yearst; = candt, > t; = c, if only cross-sectional datawere available. In this case,

the earnings growth of entry cohort ¢ between t; and t, is given by

(2) E(Wftzlyfz,sftz = 1) - E(Wft1|,yflsict1 = 1) = [llfz - ﬂgl] + [E(Sict2|ﬂgz'5ict2 = 1) -

E(Sft1|ﬂg1,sict1 = 1)]
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Thefirst difference, ug, — ug, = Aug,,, isthe earnings growth of the arrival cohort ¢ from
year t, to year t, had nobody outmigrated. Although this parameter answers Q2, it is
identified only if the second difference, the expectation of the individual-specific deviations
from the cohort means conditional on individuals residing in the host country in periods t, or

t,, 1Isequal to zero, which will trivialy be the case if al 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
sdectionrule: E(e|u, u, z) = 0. In that case, conditional on any observables, the process that
determinesimmigrants earnings is unaffected by the process that determines outmigration.
When outmigration is “exogenous’ and the last two last termsin (2) equal zero, asimple

OLS estimation of equation (1) identifies uf and yields answersto Q1, Q2, and Q3.

While this may be implausible in most applications, it may in some cases be justifiable to
assume that selection isindependent of e conditional on a set of observable exogenous
variables. For instance, if emigration is random within country of origin-education cells

(E = 0) but not between them, then conditioning on country of origin and education in a
flexible way will eliminate the selection bias, asnow E(g|u, z, E * 0) = 0. Thus, conditional
on E = 0, outmigration is independent of & (see Cameron and Trivedi, 2005, pp 863ff, or

Wooldridge, 2010, pp 908ff, for general discussions of such estimators).

In most cases, however, selection is afunction of both observables and unobservablesthat are
correlated with determinants of earnings. To illustrate, assume var(uf;) = 1, and that
E(efluf,, ..., ufy) = oo (t)uf, —asisthe caseif, for example, contemporaneous
unobservables in the earnings and sel ection equations are jointly normally distributed, while
being uncorrelated across time — and consider the conditional expectation E (e, |us, sf; = 1):

it follows from our assumptions that

23



(3) E(eitlut, sip = 1) = E(eilsiy = 1) = E(ejluic > —zi'B, ., uiy > —zip'B) +
E(ailu{':c > _Zicclﬁl ""u{':t > _Zic;:,ﬁ) = Ueu(t)E(uiCtluicc > _Zicc,ﬁ' '"luict > _Zict,ﬁ) +

E(a;luf. > —z.'B, ..., u, > —z{'B),

where g, (t) isthe covariance between uf, and e, ! Thus, the bias we obtain in estimating

A, +,depends on the assumptions made about the correlation between unobservablesin the
earnings and selection equations. In the above case, the first conditional expectation on the
right side reflects selective outmigration determined through time variant unobservablesin
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 this |atter corresponds to selection being
systematically related to the immigrants' unobserved and time invariant productivity, the
former reflects selective outmigration that is determined by time variant shocks to earnings
being correlated with time variant unobservables in the selection equation. Thus, when only

repeated cross-sectional data are available, we cannot identify Aug ., without assuming that

both «; and e{; 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 Aug, ., isto use stock sampled data, which is
becoming increasingly available either from surveys or administrative sources. One particular
design links data on immigrants surveyed at a particular point in time to administrative 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

! \We maintain the assumption of a unit variance for the residual in the selection equation throughoui.
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administrative data sources. In these data sets, the base population 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 c and T. Whereas the administrative data tend to contain no information on, for
example, year of arrival or precise immigrant status, such information can be added from the
survey datato produce an informative data source on migrant behavior. Nonetheless, these
data sets do not typically provide longitudinal information on the entire entry cohort; rather,
the migrant sample is determined by 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 profilesis not the longitudinal
dimension, but the information 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 data sets of that format used in the literature are longitudinal. For
example, Lubotsky (2007)* links information on immigrants in the CPS sample who are still
residinginthe U.S. in 1994 to socia security earnings records, thereby providing longitudinal
information on these migrants back to 1951. By construction, this data set 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 data sets over
(repeated) cross- sectional dataisthat it provides a sample of individuals who are al 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

12 Earlier studies of immigrant earnings growth that use stock based longitudinal data include Hu (2000) and
Duleep and Dowhan (2002). See aso our discussion in Section 4.

25



below, this provides additional identifying information, over and above that availablein
repeated cross-sectional data, even if individuals cannot be linked across waves.
Nevertheless, whether thisis sufficient to identify earnings growth of the original entry
cohort depends again on the nature of selective outmigration up to year T. Denoting the
survey year by T, the growth of immigrants earnings belonging to entry cohort ¢ between

yearst; and t,, withc <t, <t, <T,is

4) E(Wictzlligysfr = 1) - E(WictllllingiCT = 1) = [,ufz - #51] + [E(EictzllllesicT = 1) -

E(efy, [uf, sir = 1)]

Note the difference between equations (2) and (4). Whereas in (2), the selection indicator
refers to the particular year in which the cross section was collected, in (4) selection for each
wave refersto 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 data set is
longitudinal, it will be abalanced panel of immigrants. No matter the nature of the selection,
the expression in (4) always identifies the earnings growth of immigrants belonging to cohort
¢ who remained in the country until period T. Estimations based on these data, therefore,

answer Q3 for immigrants from cohort ¢ who stayed in the host country until year T.

Y et do such datatell us anything about Aug, ¢, ; that is, the hypothetical earnings growth of
entry cohort c if al individuals who entered in that year were observed in both periods, t;and
t,, and thus answer Q2, except for thetrivial casesin which all migrations are permanent or
E(elu, u, z) = 0? To examine this, we reconsider the selection term in (3) and assume that

E(efluf,, ..., ufr) = 0y (t)uf, torewrite E (i |ug, s5 = 1) as
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(3) E(eilut, st =1) =
E(efilui. > —z('B, ..., ufy > —z7'B) + E(a;luf, > —z{'B, ..., ujy > —z3'B) =

Teu(O)E (iluic > =2z B, oo iy > —2zi7'B) + Eailuiy > —2zi'B, ... uip > —zi7'B),

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, a;, so that o,,,(t) = 0. In this case, the selection term will be constant
over time for the same individual, and an OL S estimation of equation (1) on the pooled t; to
T cross-sections with years since migration indicators included would yield the following

estimation equation:
() Wiy = i, + D e, +pPE =ty + 1] + -+ Apg D[t = T] + &5,

where D[. ] isan indicator function, equal to oneif its argument is true and zero otherwise.
An OLS regression can then be run on (1) to identify wage growth Aug ., (thereby aso
answering Q2), although doing so will not identify the entry level earnings for the original
cohort that arrived in period c. Rather, because the last term in (3') is unequal to zero for
corr(a;,uf;) # 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 outmigrantsis 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, negative shocks
to wages in aparticular period may be correlated with unobservables in the selection equation

and trigger an outmigration. In that case, an OL S estimator using stock based datawill not

13 Restricting the correlation in time variant unobservables to contemporaneous realizations between e, anduf,
simplifies the exposition, but this correlation could be generalized.
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identify Aug, ., (neither will adifference (or fixed effects) estimator in case the data set is

longitudinal, see below). To illustrate, we consider the conditional expectation of earnings

growth between periods t; and t,:

E(chtz - WictllAugltZ'S% = 1)
= AIlglt2
+ [O-eu(tz)E(uiCtzlu{':c > _Zicc,ﬁl ""uiCT > _ZiCT,:B)

= Oeu(t)E(ufy, [ufe > —2L'B, .. ufp > —25'B)).

The bias term in brackets will only vanish if Aa,,,(t) = 0,,(t,) — 0,,(t;) = 0 and

E(ufy, — uf, |uf. > —2'B, ..., ufy > —z'B) = 0, meaning that both the covariance o,,,
and (whenever a,,,, # 0) the selection threshold —z{,'8 are constant over time. In 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 z{,. Hence, if selective outmigration is related to time variant
unobservables in the earnings equation, stock based sampled datawill in general not alow us
to answer Q2. As stock based samples are increasingly selective subsamples of theinitial
immigrant cohort for large T, individuals with on average high realizations of u are more
likely to be contained in the sample. For these immigrants, the selection conditions uf, >
—z{'B, ..., ufy > —zz'B areless binding, so that selection is less affected by changesin z or
o over time, and hence the bias from the correlation in time variant unobservables decreases

with T.

Can we, then, identify the direction of selective outmigration by comparing estimates from
stock based data with those for repeated cross-sectional datafor a particular entry cohort, as

isdone for Aug, ., inanumber of empirica studies (see below)? Remember first the bias
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arising when cross-sectional data are used. Assuming that the earnings residual of stayersis
given asin equation (3), the bias can be decomposed into two parts: Thefirst part derives

from selection on time constant unobservables, which is equal to

E(a;luf, > —z('B, ..., ufy, > —zf,'B) — E(a|uf, > —z{'B, .., ufy, > —zf,'B)

itq

for unrestricted repeated cross-sections, and equals zero if a stock based sampleis available,
for which the conditioning set in periods t, and t; isthe same. Thus, if outmigrants are
selected on time constant unobservables only, OL S estimates on pooled cross-sections are
likely to be larger (smaller) than those obtained from stock based longitudinal data whenever
outmigrants are negatively (positively) selected. If in addition selection is on time varying
unobserved determinants of immigrant earnings, the bias from cross-sectional datais

augmented by

O-eu(tz)E(u{':tzlul?c > _Zicc,ﬁ' '"luictz > _Zictzlﬁ)

- Ueu(tl)E(uiCt1|uicc > =z B, e Uy, > _Zictllﬁ)'

which generally will be non-zero. Taken together, estimates on cross-sectional and stock

based samples, if observed for the same time periods, will differ by

4) E(ai|uf, > =z5'B, .. ufy, > —28,'B) — Ea;|ufe > —28'B, ..., ufy, >~z 'B)
+ aeu(tz)E(uft2|ufc > =z B, e, Uiy, > _Zictzlﬂ)
- Ueu(tl)E(uiCt1|uicc > =z B, e Uy, > _Zictllﬂ)

- [O-eu(tz)E(uiCtzlu{':c > _Zicc,ﬁl ""uiCT > _ZiCT,:B)
— 0o (t)E (ufy, [ufe > —2%'B, .. ufy > —25'B)],
the sign of which isinformative 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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outmigrate if they experience a positive earnings shock (o,,, < 0), and that older individuals
are more likely to leave (—z{,' 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(a;, uj,) > 0), e.g. because they face lower integration costs. A
comparison between estimates obtained from unrestricted cross-sectional and stock based

samplesin 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, however is
generaly not possible with stock based data, which do not indicate who |eaves the country
but only who has survived until period T. What is needed, therefore, is information on those

individuals who leave the country.

3.2.2 Completelongitudinal data

Administrative data sets, 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 data set 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 provides information on who left the country between t — 1 and
t.2* Furthermore, if immigrants are observed from the time of arrival, the mean earnings level
ué of theinitial immigrant cohort ¢ can be determined. Further, we can always construct a

stock based sample from complete longitudinal data by conditioning on survival until any

14 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 problemsin the present analysis.
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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, aso allow usto give up some of the restrictive assumptions on
0y (t) necessary for identification of Aug ... Toillustrate, we first remember our assumption
that emigration is an absorbing state; that is, immigrants who have left the country will never
return. Even if such is not the case, we can construct such a data set from longitudinal data by
discarding all individuals who dropped out of the sample for some periods. Aswith
outmigration, some migrants who were living in the country in period t; have disappeared by
period t,. Hence, for these migrants, we observe no time variant characteristics for period t,
that are not changing predictably. We do, however, observe all time invariant characteristics,
aswell as characteristics that change systematically (e.g., age). We therefore need to assume
that the process determining outmigration 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 e, consider the

earnings equation in (1) written in differences,
(1) Awj, = Aug e, + Aej.

This eliminates a; from the earnings equation and any selection related to it. Given that being
inthe country in period t implies s/,_, = 1 (i.e., theindividual wasin the country in the

previous period), a selection equation conditiona on sf,_; = 1 can be written as

(5) si; = 1[z5'bs + vf; > 0].

151t should be noted that this case is different from standard panel data applicationsin 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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Equation (5) can thus be seen as a reduced form selection equation in which all explanatory
variables from (1), and possibly their leads and lags, can be included in z{,. 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 outmigration, which may be restrictive in

certain applications.

Assuming now that v§|( z5, s&_; = 1)~N(0,1), and E (Ae&|Aus 1, 25, v, s& = 1) =
Taew, Vier WHEre 1, isthe covariance between Ae, and v, the expectation of wage growth
in (1") for individuals for whom s{;_; = 1, conditional on that individual & so being observed

in period t, can now be written as

E(AWiCtMIlg,t—pZict'sict = 1) = Aﬂg,t—l + E(Aeict|Aﬂ§,t—1'ZiCt' Sy = 1) = AIlg,t—1 +

rAetUt/‘l(ZiCt’bt) ’

where the last equality follows from the normality assumption and
A(zi'by) = ¢p(zf'by) /P (zf;'b,) istheinverse Mills ratio (Heckman, 1979). Because

si;—1 = 1, whenever s;; = 1, thereisno need to condition on s,_; = 1.

Wooldridge (2010, pp 837f) suggests to estimate 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 Aw§ onAuf,_; and D[t = ¢ + 1] Ay, ..., D[t = T] A;; , wherethe D[t =
7] are dummy variables, with D[t = t] = 1if t = t. Doing so yields the following equation,

which can be estimated using pooled OLS:

Aw§ = Apf, 1+ D[t =c+1] dit + ot D[t = Tlrpepvy Aie + &ir-

rAe(c+1)V(c+ 1)
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We can now use asimple F-test of the null hypothesis that 7,.,,,, are jointly equal to zero to
test whether outmigration depends on time variant characteristics that affect earnings. If the
null hypothesisis rejected, the estimated OL'S 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 Millsratio A(z;,'b,) is replaced in the differenced wage equation by an unspecified
function ¢ (z;,'b,) of the linear index of the selection equation. This latter can then be
estimated using the semiparametric estimator suggested by Klein and Spady (1993), which
does not rely on normally distributed residuals. ¢ (z;;'b;) can then be approximated with a
polynomial of z;,'b, (see, e.g., Meenberg and van Soest, 1996, and Martins, 2001, for
applications). Table 2 summarizes the discussion of identification of immigrants earnings

profilesin terms of the simple model above.

Selection on time constant unobservables  Selection on both time constant and time
varying unobservables

Unrestricted repeated cross sections:

U not identified not identified
Ap; s, not identified not identified
Stock based samples.

U not identified not identified
Apy e, identified not identified
Longitudinal data:

U identified if panel startsat t = ¢ identified if panel startsat t = ¢
Apy e, identified identified

Table 2: Identification of immigrant earnings profiles under selective outmigration

It should be noted that in order to focus on the key issues related to selective outmigration,
we have abstracted from several problems that may aso affect the estimation of earnings
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equations. First, if fixed effects estimators are to be used, the explanatory variablesin the
earnings equation must be strictly exogenous.*® Otherwise, their predetermination would lead
to an endogenous regressor bias in the difference 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 individuals to change firms, which would
reset their tenure clocks (see Dustmann and Meghir, 2005, for a discussion). Addressing this

problem requires IV type estimators.

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 alevel 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; however, there is increasing evidence that this assumption may be
violated (see, e.g., Borjas and Bratsberg, 1996; Barth, Bratsberg, and Raaum, 2004;
Dustmann, Glitz, and Vogel, 2010). Hence, it isimpossible 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 differencesif 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 outmigration given different assumptions

about the correlation between unobservables in the earnings and selection equations, when

1® The difference estimator maintains its consistency under the dlightly weaker condition that E( A ef,| A ué,) =
0

¥ No such problem exists for natives because the quality of new entry cohorts is assumed not to change over
time.
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these are not sufficiently accounted for. We us 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
(6) Wi = pe + a; + e = o +yysmy + a; + ey,

where for simplicity log earnings w;; of immigrant i in period t are specified as linear in years
sinceimmigration (ysm), so that Au,, ¢, = y for al t. a; isatime 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 side of the equation. Supposing a so that the selection rule for an immigrant remaining

in the host country is given by

Sit = 1_[ 1[z;;'B + uir = o + Prysmy; +ui; > 0],

Tt

then outmigration is an absorbing state (i.e. once outmigrated, an individual will not reappear

in the data set at alater point in time).*®

Assuming first that u;, is correlated only with a; and not with e;,* (i.e., selectionison
individual-specific time constant unobservables in the earnings equation), then data generated
in our simulation is as shown in Figure 6, where the black dots represent the observed log
earnings of immigrants still residing in the host country and the grey dots the immigrants

from the original arrival cohort who outmigrated. Given our assumptions about the nature of

18 Throughout this simulation exercise, we specify that u, = 2,y = 0.02, 8, = 0.5, 8; = 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 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 outmigrate.

¥ We assume that corr(a,u) = 0.7.
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selection (with selection into staying being positively correlated with unobserved productivity

a;), outmigration is negatively selective.
[FIGURE 6 HERE]

Table 3 lists the results of using the OLS estimator for equation (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 (6) using stock based data
restricted to immigrants that stay for at least a pre-specified number of years and allowing for
different cut-off 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 effectsin the

earnings equation only, OLS on stock based samples produces parameter estimates that

answer both Q2 and Q3.
OLS, OLS, OLS,
true OLS, all stayed for stayed for stayed for FE
coefficients observations 5or more 15or more 25o0r more  estimates

years years years

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)

Table 3: Selection on time-constant unobservables only

However, the restriction to individuals remaining for a minimum number of years and the
positive correlation between u;; and a; tend to exclude immigrants with the lowest

realizations of «; (and increasingly so when we constrain the sampleto survival at higher T's).

% 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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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 3 reports the estimates from a within-group
estimation, which similar to estimation on the stock based samples eliminates selection on

time constant fixed effects.

The estimators discussed above, however, although widely used in the literature, produce 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 «;, thereis
contemporaneous correl ation between u;, and ;%' and that only the stock based sample data
are available. In this case, the mean earnings observed in period t, conditional on being

observedint — 1, are given by

(7) E(Wielsir = 1) = pe + E(aglsiy = 1) + E(eielsir = 1)
= pe + E(ajluie > —zi'B, oo wir > —2zir'B)

+ E(eicluic > —zi'B, s uir > —2zi7'B),

and given our normality assumption, OLS identifies
Dpig,r, + 0eu (65) E(wie, [wic > —2i' B, o) wir > —2zi'B) —

Oeu(t1) E(wir, |wic > —2i' B, s wir > —zi7'B).

While, as discussed in Section 3.2.1, the conditional expectation of «; is constant over time,

the conditional expectation of e;; may changeif (for o, # 0) either z;; (and thus the attrition

2 We assume in the simulation that upon immigration, corr(eg, u,) = 0.7 for s = t but corr(es, u,) = 0 for
s # t, with the correlation decreasing over time by 10% per year.
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probability) or the correlation between outmigration and time variant unobservablesin the
earnings equation changes over time. Although either case is sufficient to bias estimates, in

fact both apply in our ssmulated data.

In our simulations we have assumed that the (positive) correlation between e and u, a,.,,(t),
decreases over time, which induces a negative bias. Further, the increase in the probability of
amigrant choosing not to leave the host country in a given period implies a reduction of the
threshold —z;,'f3, above which realizations of u;, are required for the migrant to stay, so that
E(uit2 |uic > =z B, Uir > —ZiT’,B) < E(uit1 |ul-c > =z B, Wir > —ziT’ﬁ),
reinforcing the negative bias. Columns 3-5 of Table 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 islarger, the biasin the estimated slope
parameter becomes | ess severe as the time that immigrants must stay to be included in the
stock based sample increases. Thisis because a subsample with ahigh T has, on average,
high realizations of «; and u;;, so that the selection conditions u;. > —z;.'B, ..., uir > —zi1'B
become increasingly less binding and the bias decreases — which is particularly visible in our
estimatesin Table 4 when we movefromT = 5to 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.

OLS, OLS, OLS,
true OLS, all stayed for stayed for stayed for FE Corrected
coefficients observations 5or more 15or more 250r more  estimates estimates
years years years
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)

Table 4: Selection on time-constant and time-varying unobservables
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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
3), the bias consists now of two opposing parts: first, the same upward bias resulting from
selection on time constant unobservables, asin Table 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 issmaller in Table 4 than in Table 3. In this example, the
downward bias again arises from both the decrease in o, and the decreasein —z;;'8 over
time, and its magnitude differs for repeated cross-sections (obtained as the difference in the
estimated slope coefficientsin Tables 2 and 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 (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 immigrant selection, unless one assumes that selection is

on time constant unobservables only (see also our discussion in Section 3.2.1).

The same holds true for fixed effects estimates (column 6). Like for stock based samples, 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 previoudly explained, addressing selective outmigration that works through a correlation
between time variant unobservables in the selection and earnings equations requires the

specification of aselection rule. Such specification isimpossible, however, with stock
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sampled data because those who leave the country are not observed. Longitudinal data, on the
other hand, do allow usto observe those who emigrate in period t in al periodst < 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 (unbal anced) panel is

observed, so that an individual is observed until he or she leaves the host country.

Because the assumption that outmigration is an absorbing state means that s;; = 1 always
impliess;;_, = 1, to identify the slope parameter Auz .., we can specify the following

selection equation for the differenced earnings equation conditional on s;;_; = 1:

Sit = 1[by + bywir_ + v > 0],

where w;;_, is chosen as an instrument that satisfies the exclusion restriction

E(Ae;:|wi:—,) = 0 while being correlated with selection via the individual -specific effect «;.
Aswediscussin Section 3.2.2, this reduced form selection equation can contain any variable
that is observed for all individuals from whom s;;_; = 1 and that is informative about
selection between periodst — 1 and t. This also can include redlizations of variablesin
period t 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 immigration and
the unobserved componentsin u;; affect selection. For expositional purpose, 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 Ae;; = e;; — ej¢—1.
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Asexplained in Section 3.2.2, for each period t, we use a probit estimator to estimate the
sel ection equations and compute the inverse Mills ratio, which we then insert into the

differenced earnings equation as additional regressors:

¢(Bo + Blwit—z)
D (by + bywir_»)

(8) Aw;; = yAysmy, + 1¢ + Aej;.

By estimating this model, we obtain the results given in the last column of Table 4. Time
varying coefficients r, allow for the covariance between the residual of the differenced
earnings equation and the selection equation to change with time since immigration. An F-
test on the OL S estimates obtained from equation (8) rejectsjoint insignificance of 1, i.e. that

the selection correction terms have no effect on the change in earnings, at the 1% level. %
3.4 Interpretation: A ssmple model of return migration

To interpret the estimated direction of selectivity and to fix ideas about possible sources of
selective outmigration driven by skill endowment and accumulation, we extend the work of
Borjas and Bratsberg (1996) to produce asimple model of temporary migration.? In this
model, log earnings in the origin country o and destination country d take the following

form:?*
@) w, =u +¢,

where u;, | = o, d, denotes the mean log earnings or rental rate of human capital in location [,

and ¢; is the deviation in the productive capacity (or human capital) of an individual working

2 Aswould be expected, it does not reject joint insignificance in the differenced earnings equation in the case
where selection is on time constant unobservables only.

%> See Dustmann, Fadlon, and Weiss (2011) for ageneralization of this model to multiple skills and a dynamic
setting and Dustmann and Glitz (2012) for a simplified version.

2 Asfirst 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 consider alower
than expected return in the host country as a reason for return migration.
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in country | from the mean, which is determined by an individua’s (observed and
unobserved) human capital. We abstract from variation in &, over time, so that it corresponds
to the time constant « in the previous subsections. We further assume that the &; have a mean
of zero and that ¢; = me,, where w is the price of skills in the destination country relative to
that in the origin country, implying that all skills are perfectly transferable across countries. It
follows that corr(egy, €,) = 1. If the price for skills is higher in the destination than in the
origin country (i.e.,, T > 1), this implies that the variance in earnings is higher in the host
country. In this model, skills are one dimensional so that individuals 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 .

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 = tk. 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

(10) wgo = T(ug + &q) + (1 — D) (1o + &, + T),

where T 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, > w, andw, > wy,, choose to migrate permanently if w; > w, and w; > wy,, and
choose to migrate temporarily if wy, > w, and w,, > 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 (9) and (10) into the conditions

above.
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In Figure 7, weillustrate the case in which T > 1 (i.e., the variance in earnings, as well asthe
price of skills, is higher in the destination country). Given the skill distribution shown here,
those with the lowest skills (with €, below the threshold (¢, — ug — k)/(r — 1)) will decide
to stay in the country of origin, those with the highest skills (above the threshold (¢, — pg +
k)/(m — 1)) will decide to emigrate and remain permanently, and those between the two
thresholds will decide to emigrate but will return migrate after spending some time 7 abroad.
For m > 1, therefore, selection in thismodel |eads 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 . The selection of emigrants and
re-migrantsin this model is the exact opposite when the price of skillsis higher in the
sending country (i.e., m < 1). Thus, in this model, temporary migrants are always predicted to

be drawn from the middle of the skill distribution.

[FIGURE 7 HERE]

The model further predicts that an increase in the rental rate of human capital in the
destination country, u,, 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, alarge value for k makes
temporary migration an attractive choice, so that only individuals with very low (very high)
&o choose to stay permanently in the country of origin (destination). On the other hand, a
high relative return to skillsin the host country, m, 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,
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therefore, temporary migrants can be hierarchically sorted (Willis, 1986 ); that is, clearly
ranked on skills relative to nonmigrants 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 wy, with

respect to t:

(g — pol + [ —1leg + k
2k '

Hence, for = > 1, the optimal migration duration for temporary migrants increases with
initial skill endowment &,. Given the opposite case, however (i.e., the price of skillsis 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 estimating their
earnings profiles. According to our ssmple 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 emigrate 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 productivity individuals will return first. If

m < 1 (i.e, thereturn to skillsis higher in the destination country), those with higher skills

will return sooner.

To explicitly relate these observations to the earlier discussion on earnings profile estimation,

we assume that skills are normally distributed, with £,~N(0,1) and £;,~N (0, w?), and
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Cov(ey — €y, &) = (m — 1). Consider now the mean earnings of those who have emigrated

to the destination country and who are observed there in period t:

E(wglt >t) = ug + mE(g, |t > t) =

{ud +1E (g,]e0 > q(©) = ug + nA(—q(®)) if #>1
Ua + nE(eo|£0 < q(t)) = Ug — ml(q(t)) if m<1,

%_[1”“_”“], and 1 istheinverse Millsratio. This calculation raises a

where q(t) =
number of important issues. First, it is clear that here the entry wage of a particular cohort is
composed of the mean wage obtainable by the average individual in the home country who

migrates to the destination country, u,, and aterm that reflects the selection of migrants from

the overal population:

Ua + n/l(—q(O)) >pg ifmr>1

E(wg|t > 0) = {ﬂd — A(q(0)) < pq if < 1.

Hence, the mean entry wage of the original arrival cohort (denoted as u& above) depends on
the degree of initial immigrant selection (see de Coulon and Piracha, 2005, for asimilar
model on the selection of emigrants and return migrants from their origin societies). If = > 1,
the entry wage will be larger than that arandomly drawn individua 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 unobserved
productivity term as the earnings equation, &,. Thus, not only nonmigrants 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 outmigration truncates the skill distribution. This case is the one shown
in Figure 1, where selective outmigration increasingly eliminates immigrants from the lower
part of the earnings distribution. Therefore, the earnings of immigrants in the host country at
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any period t follow atruncated 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 ssimple model p, is constant, the wage growth
of the original arrival cohort if al migrations were permanent, AE (w,(t)), equals zero.
Hence, when = > 1 (i.e,, outmigration is negatively selective), the wage growth between

periods t; and t, > t; obtained from repeated cross-sectional datais

E(wa(t)lt > t;) — E(wa(t)|t > t)) = w[A(—q(t;)) — 2(—q(t1))]-

Thelast term in brackets is always positive for r > 1: The inverse Millsratio decreasesin its
argument, and q(t) increasesint. Thisleads to an overestimation of the wage growth of the
original arrival cohort had nobody return migrated if return is negatively selected. When

m < 1, onthe other hand, the term is negative, generating an underestimation if return

migration is positively selective.
If we reexamine these same issues using stock sampled data, then
E(wa(t)lt > T) — E(wa(t)lr > T) = m[A(—q(T)) — 2(—q(T))],

where w, (1) are the migrants' earnings in the host country during period t. Because the last
term in brackets equals zero, our stock sampled data produces an unbiased estimate of Auf
thanks to the special selection type induced in this ssmple model, in which the time constant

unobservables governing selection are the same as those affecting wages.
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4 Existent Studieson the Estimation of Earnings Equationswhen Outmigration 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 asurvey). Beginning with Chiswick’s (1978) analysis of the earnings
adjustment of male immigrantsto the U.S. and Long’s (1980) similar investigation for
foreign-born women, alarge body of literature has emerged on the estimation of immigrants
earnings profiles. Y et these early studies are often criticized for their reliance on single cross-
sectiona sample data (e,g., Chiswick, 1978; Long, 1980, and Carliner, 1980, all use 1970
U.S. 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 U.S. and differences
inimmigrants’ initial earnings positions after arrival. Moreover, whereas the early literature
implicitly assumes that these cohort differences equal zero, Borjas (1985) stresses that, if the
quality of successive cohorts deteriorates, this may lead to overestimation of assimilation
profiles. Borjas (1985), LalLonde and Topel (1992), Chiswick and Miller (2010) and other
researchers address this problem by employing repeated cross-sections, which alow to

address this problem, under some assumptions.

Aswe have already demonstrated, similar issues arise when immigrant outmigration is
selective. Even with repeated cross-sectional data, assimilation estimates can still be biased
when selective outmigration drives what seem to be changes in cohort quality (see, e.g.,
Chiswick, 1986). Severa early studies take advantage of longitudinal datato addressthis

problem. Borjas (1989), for example, uses longitudinal information from the 1972-1978
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Survey of Natural and Socia Scientists and Engineers (which is based on immigrant listings
inthe 1970 U.S. census) to analyze the earnings paths of a particular immigrant group. He
finds that among foreign-born scientists and engineersin the sample, attrition —which is
assumed to be largely driven by emigration from the U.S. —ismore likely for individuals
with less favorable economic outcomes. Because this data set includes earnings information
dating back to 1969, it alows him to perform separate estimations for the 1969-1971
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 is lower for immigrants
who leave the sample later. In subsequent work, Pischke (1992) addresses the potentia bias
in the estimation of the earnings assimilation of immigrants in Germany by including fixed
effectsin his panel estimates, while Lindstrom and Massey (1994) estimate |log wage
regressions using different samples of Mexicans residing in the U.S. and Mexicans who
returned to their native country. Based on their comparison of estimates from single versus
repeated cross-sectional data, however, they conclude that selective emigration is unlikely to

affect estimates of wage assimilation.

4.1 Studiesusing stock sampled longitudinal data

A number of more recent studies use stock sampled longitudinal data on immigrantsin the
U.S. Hu (2000), for example, compares assimilation profiles from longitudinal social security
records matched to the Health and Retirement Survey (HRS) with profiles from the cross-
sectional decennial census. The lower immigrant earnings growth suggested by the stock
based longitudina data (as compared to the repeated cross-sectional data) is consistent with
negatively selective outmigration. This interpretation, however, relies on the assumption that
the selection of outmigrants either occurs on time constant unobservables only, or that

selection does not vary systematically over time (see our discussion in Section 3.2).
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Moreover, whereas the census estimates suggest that net of age, education, and time effects,
non-Hispanic White immigrants experience an earnings increase, with the 1950-1959 and
1965-1969 immigrant cohorts catching up with U.S.-born workers within 10 years of arrival,
the longitudinal dataindicate a declinein earnings residuals by time spent in the U.S. for this
population both in levels and relative to the U.S.-born population. For Hispanic immigrants,
both data sources indicate an earnings increase, although the HRS data suggest it takes about
35 years to catch up with U.S.-born workers, much longer than the 20 or so years suggested
by the census estimates. Neverthel ess, because the HRS follows arelatively narrow birth
cohort (1931-1941), separating the effects of age at immigration or pre-migration experience

and changes in average immigrant cohort earningsis difficult.

Lubotsky (2007) addresses this difficulty by using a broader sample, based on 1951-1997
socia 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 alog
earnings equation with cohort fixed effects, time since immigration indicators, and a number
of human capital variables on the right side. He then compares the estimates of the time since
immigration effects with those obtained from the 1970-1990 cross-sectional census data.
Consistent with the hypothesis of negatively selective outmigration, the wage profiles
obtained from the longitudinal data are flatter.” Like Hu, however, Lubotsky (2007) uses
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 estimates his earnings equation in levels and only includes cohort- rather than

% 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 U.S. 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.
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individual-specific indicators. Consistent with the greater likelihood that it islow-earning
immigrants who will leave, the stock based longitudina dataindicates aless pronounced
deterioration in cohort earnings on entry to the U.S. In an earlier study that uses part of the
same stock based longitudinal data as Lubotsky (2007), Dulegp and Dowhan (2002) analyze
immigrant assimilation in the U.S. at different quantiles of the earnings distribution and for
different years of immigration (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 selection cannot be determined from their analysis even under the assumption
that outmigrants 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. (2012a) construct a panel of U.S. residents from 1900-1920 census data.
Since the panel isrestricted to individuals who are still observed in 1920, the dataon
immigrants amounts to a stock based sample. Their smaller assimilation estimates obtai ned
from the stock based panel compared to those from cross-sectional data are consistent with
outmigrants 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), report that
although earnings growth rates based on cross-sectional data are overestimated, 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, |eaving no obvious differences between cross-sectional and

longitudinal datain terms of earnings gap evolution.
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4.2 Studiesusing longitudinal data

Whereas the U.S. data used by Lubotsky (2007) and others generally do not follow
immigrants from the beginning of their stay in the host country, a number of European
studies use data sets 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 alow selection to
be explicitly modeled. Most existing studies, however, in using individual fixed effectsto
address the potential inconsistency in estimated earnings profiles, maintain the assumption

that selection occurs on time constant unobservables only.

Such an approach istaken in an early paper by Pischke (1992), who estimates 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) use Swedish register data on immigrants arriving
in Sweden between 1970 and 1990 to show that over a quarter of immigrants aged between
18 and 55 on arrival leave the country within 5 years. In line with the U.S. literature, they
also find that emigration is more likely among economically less successful migrants. Then,
under the assumption that emigration may vary with earnings levels but not with earnings
growth, they demonstrate that if outmigration is not taken into account, earnings assimilation
by OECD immigrantsis overestimated by about 90 percent, afigurelargely inlinewith
Lubotsky (2007). Arai (2000), however, criticizes their results on negatively selective
emigration from Sweden on the grounds that much of thisfinding is driven by the higher
mobility of young migrants and the positive correlation of age with earnings, together with a

number of sampling issues.
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Sarviméki (2011) analyzes immigrant assimilation in Finland using longitudinal data that
follow immigrants from the time of their arrival. To address selective emigration, he
compares OL S estimates of immigrant earnings growth based on the whole sample with
estimates based only on immigrants that stay for at most 5 years. Although he does show that
short-term migrants experience no earnings growth, he acknowledges that the direction of
selection is unclear and his results merely indicate that immigrants who stay are not arandom
sample of their initial arrival cohort. In terms of the model we use in Section 3, and given that
he estimates earnings equations in levels, the differences in earnings growth would be
consistent with avariety of scenarios. If, for instance, most of the selection occurs during the
first few years and outmigrants are positively selected on time constant unobservables only,
then we expect the OL S estimates of earnings growth to be strongly downwardly biased in
any sample that is restricted to short-term migrants. In the presence of negative selection of
outmigrants on time constant unobservables, on the other hand, the differencesin the
estimates of earnings growth could arise if during the first years after immigration,
immigrants tend to leave when facing negative earnings shocks and the effect of time variant

unobservables on selection decreases with the time immigrants have spent in the host country

doey

(0o, (t) > 0 and ”

< 0). The positive, but decreasing covariance between the time variant

components 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, Bratsberg, and Raaum (2012), on the other hand, in their analysis of the role of native-
immigrant differencesin job mobility, find little difference between short- and long-term
migrantsin either between- or within-firm wage growth when restricting the sample by
dropping immigrants who leave within thefirst 5 years after arrival (cf. Sarvimaki , 2011).

Nevertheless, their findings permit no conclusion that outmigration is random. Skuterud and
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Su (2009), using arotating panel of immigrants and natives in Canada, find little difference
between OL S and fixed effect estimates of immigrant wage assimilation. They reconcile this
observation with the contrary findings for stock based samples from the U.S. (e.g., Hu, 2000;
Lubotsky, 2007) in two ways: First, they argue that in the Canadian case, emigrant selection
may be less clear because many more able immigrants may move onward to the U.S. Second,
they point out that if emigration is correlated with heterogeneity in wage growth rather than
wage levels, then it ispossible that E (a;|u;. > —z;.'B, ..., uis > —z;;'B) = 0, soincluding
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 |eave 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(Ue—1|St—1 = 1) > E(ue — pe—1|S7 = 1), S0 stock
based longitudinal data will predict flatter wage profiles for immigrants than estimates based
on cross-sectiona 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, Hanel, and McVicar (2012) analyze immigrant earningsin Australia;
however, their very brief discussion paper does not specify which immigrant cohorts are
analyzed or how they change over time. Nevertheless, their results do suggest that compared
to longitudinal data, selective 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 assimilation profiles.

To analyze earnings assimilation between German-born workers and different immigrant
cohorts, Fertig and Schurer (2007) use the German Soco-Economic Panel (GSOEP). Asa
panel, this data set enables explicit modeling of outmigration. Specifically, these authors

formulate a multiple equations selection model of individual earnings together with the
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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 termsin the earnings regression. As exclusion restrictions,
Fertig and Schurer include family and country of origin characteristics as explanatory
variables in the selection equation. They only find evidence for assimilation, however, in
some of their immigrant groups, possibly because most immigrantsin their sample are longer
term migrants who arrived in the early 1970s, whereas the wage observations only begin with
thefirst year of the survey in 1984. In addition, unlike our exposition in Section 3.2.2, these
authors assume that the covariance between unobservables in the earnings and selection
eguations is constant over time, although they do alow it to be immigrant cohort specific.
More important, they include selection correction termsin the levels rather than the
differenced earnings equation. This assumes that sel ective outmigration can be reduced to a
static problem where — given observable control variables — selection in each period does not
depend on past selection. Thisignores that an immigrant being in the country in a given
period depends on decisions made in previous periods. If for instance outmigration is an
absorbing state then such an estimating equation would not appropriately correct for selective
outmigration because it ignores that whether or not an individual is observed depends on
selection in earlier periods. It isimportant to note that by specifying selection corrections for
adifferenced earnings equation, as we suggest above, one conditions on past selection, while
thisis not the case when corrections from static selection equations are simply applied to an
earnings equation in levels. This same caveat appliesto Venturini and Villosio (2008) and

Faini, Strom, Venturini, and Villosio (2009), who use asimilar framework for Italy.

Biavaschi (2013), working with U.S. data, challenges the view that emigration is negatively
selective. She formulates a selection model and then, using data from the 2000 U.S. and

Mexican censuses, semi-parametrically estimates the counterfactual density of the wage
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residuals of Mexican immigrants in the U.S. had there been no outmigration. Biavaschi uses
an identification at infinity argument to recover this counterfactual distribution if only one
cross-section of datais available. She finds 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 U.S. would have higher wages. Assuming
that outmigration is not correlated with unpredictably changing variables that affect wages,
an alternative method of accounting for selective outmigration is proposed by Kim (2007).
Specifically, he applies a weighting procedure to an overlapping rotating panel constructed
from the merged outgoing rotation groups from 1994-2004 CPS data to produce alarger
sample size than usually available from true longitudinal data sets. Like Hu (2000), he finds
that estimates of immigrants economic assimilation based on repeated cross-sectiona data
are positive and upwardly biased but that the reverseislikely to be true when selective

outmigration is taken into account.

The problem of selective outmigration is recognized well beyond studies of immigrant
earnings assimilation. Kaushal’s (2011) analysis of the returnsto U.S. versus overseas
education, for example, shows that, based on longitudinal datafrom the National Survey of
College Graduates, U.S.-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 trgjectories. In their study, however, whether foreign-born
individuals acquire their education in the U.S. or abroad does not matter for emigration
propensity. Examining the variation in earnings and the change in returnsto skills rather than
simply the earnings level, Lubotsky (2011) reemphasizes the need to use longitudinal data
when emigration is selective. Using asimilar longitudinal stock based sample of immigrants
to the U.S. asin Lubotsky (2007), he argues that not only estimates of wage growth will be

inconsistent if outmigration is selective, but that estimates of the impact of changesin the

55



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 effects of selective outmigration on empirical estimates have been
conducted by Bratsberg, Raaum, and Rged (2010), who analyze immigrant employment in
Norway, by Matos (2011) for immigrant career paths in Portugal, and Kaushal and Shang

(2013) for wage assimilation among U.S. immigrants in different destination areas.

5 Conclusions

In this chapter, we address selective outmigration — a key problem in estimating immigrant
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 outmigration 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 outmigration,
far from being uniform, differ across both immigration countries and different groupsin the

same immigration country.

To outline the potential methodological problemsin estimating immigrant earnings profiles,
we distinguish three important research questions related to immigrants' economic careersin
the destination country. Although two of these are answerable by computing means from
observable data, the third requires the construction of a counterfactual scenario. Thefirst
guestion, which is of particular interest to many researchersin the field, explores the
evolution of mean earnings of a particular immigrant arrival cohort c that is part of a
population that decides to stay in the destination country. Because this question refers to the
population of immigrants that remainst years after immigration, it can be answered using

repeated cross-sectional data. Researchers may a so be interested, however, in such evolution
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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 c and 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 outmigrates. If selection is correlated with unobservables in the outcome equation,
estimates based on repeated cross-sectiona data do not answer the question. 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 outmigrants. However, given more general
assumptions, data are needed that allow modeling of the outmigration selection process; for
example, longitudinal datathat is 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 isto discuss the different research questions different
types of data allow addressing, and under which assumptions. We illustrate how misleading
many estimates of immigrant earnings assimilation may bein providing answers to particular
guestions if the research design does not take into account the possibility of selective
outmigration. We also demonstrate the impossibility of making any general statement about
the direction of selective outmigration, unless longitudinal datais available that allows
modeling outmigration, and that the direction and magnitude of selection may differ both
across countries and across immigrant groups within the same country. Unfortunately, this
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
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that in the near future, we will be able to more accurately assess immigrant progressin

destination countries and the selection on their outmigration.

Overdl, because of its strong consequences for all types of policy and such related areas as
migration’simpact on natives, assessment of immigrants' career profilesisvital to the
economics of migration. Even if longitudinal datais available that allows assessment of
selective outmigration, the key assumption that we made here is that the process that governs
outmigration is independent of decisions that may determine the individua’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 plansin conjunction with their economic decisions, including labor supply
and human capital investments. Such estimation, however, requires that these decisions be
modeled jointly with migration choices (as in Bellemare, 2007), a methodological challenge
typical of the many problemsthat riddle research in this area despite steady progressin recent
years. These very challenges, however, open up myriad promising avenues for future study

on aspects that still need to be (and can be) addressed.
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Figure 1. Biased estimation of earnings profiles when outmigration is selective
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Figure 2: Immigrant in- and outflows in thousands for selected OECD countries
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