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migrants, given their different labour market and out-migration behaviours. Our
findings show that accounting for selective labour supply is as important as ac-
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different selections are important for different types of migrants.
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1 Introduction

How do immigrants fare in the host country? Both academics and policy makers are
interested in immigrants’ economic performance in the host country, and immigrants’
earnings are commonly used as a measure of their productivity and contribution to
the economy. It is therefore not surprising that some host countries use earnings as a
measure to identify ”the best and the brightest”. For example, both the Netherlands
and the UK use earning thresholds to identify highly skilled immigrants, and more
recently, the UK introduced further earning threshold requirements for immigrants
wishing to settle permanently in the UK.

Following Chiswick (1978) seminal work, a sizable body of literature has examined
immigrant performance in the host country, focusing on immigrant earnings and their
growth. This literature has sufficiently evolved to deal with several empirical challenges,
such as arrival cohort effects (see Borjas, 1985) and time effects (e.g. Anteco et al., 2006).
Another challenge has been dealing with the non-randomness of out-migration given
the limitation of available data. Although recent studies using longitudinal data are
able to control for unobserved heterogeneity, such data still pose a limitation in terms
of identifying the wage growth of immigrants who remained in the host country. Not
only is return migration inferred rather than observed and is typically confounded with
attrition given the absence of administrative data collected by immigration authorities,
but selection is also assumed to occur on time-constant unobservables (see Dustmann
and Gorlach (2015) for an excellent review of this literature).

Although this literature has developed to examine immigrants’ performance in the
US (see e.g. Hu, 2000, Lubotsky, 2007, Biavaschi, 2016) and in many other countries
where panel data and longitudinal data exist (e.g. Pischke, 1992), existing studies have
not addressed the potential endogeneity of wages, labour supply and out-migration.
Indeed, immigrants may leave because of their wage levels or wage growth. While the
unsuccessful ones could be those who leave due to a lack of employment and negative
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experienced positive wage growth and reached their target savings. We address this
challenge which has hitherto been overlooked in this literature - namely, exploring the
notion that out-migration might be correlated with the level of immigrant earnings.
Hence, our focus in this paper is on how failing to account for out-migration selectivity
and wage endogeneity would bias the estimates of immigrant earnings growth.!

Our main contribution is to address this potential endogeneity between wages/employment
and the out-migration choice when estimating immigrant earnings. We take into ac-
count the previously unexplored interdependence between three important factors, na-
mely, the labour market status of the migrant since arrival, his/her wages in the coun-
try of immigration and the out-migration decision, as they can all affect the estimated
wage growth of current immigrants. Unlike existing literature and noted as a strong
assumption by Dustmann and Gorlach (2015) in their recent review, we do not assume
that immigrants’ decisions on labour supply are not determined by their out-migration
plans. In particular, we study what the growth in mean earnings of immigrants who
arrived between 1999 and 2007 and of those who stayed in the host country would have
been if there had been no selective out-migration. We use administrative data from the
Netherlands to understand how selective out-migration as well as the endogeneity of
the labour market status and wages influence immigrant wage growth. We observe all
immigrants who entered the country between 1999 and 2007, as well as their motive for
migration: whether for labour migration or otherwise, the timing of return in case of
out-migration, the exact detailed (monthly) information on their labour market status
and their income since their arrival.

Furthermore, different types of migrants, for example, labour or family migrants,
behave differently in the labour market and have different migration behaviour (see
Bijwaard, 2010). Census data and standard panel surveys do not distinguish between
migrant types. Hence, previous studies have been unable to distinguish between the
behaviour of different types of migrants, rather examining them as a homogeneous

group. In the Netherlands - as in other European countries - family migrants represent

'We do not compare immigrant and native earnings.



a higher proportion of total migrants compared with labour migrants. For example,
about 31% of all non-Dutch immigrants in the age group 18-64 are labour migrants,
while 34% are family migrants. Our data allow us to distinguish between these two
potentially different types of migrants who might experience different wage trajectories
and different patterns of out-migration selection, and whose aggregation into one group
might therefore potentially create biased results.

Our empirical strategy is to adopt a correlated multi-state model (full-CCRM) to es-
timate immigrant earnings growth and address the endogeneity of wages, labour market
status and out-migration selection. However, we estimate several models to disentangle
the importance of out-migration selectivity from the endogeneity of the labour market.
Hence, we first assume that we only observe retrospective data on the migrants still in
the host country and we start by estimating naive cross sectional models, and we then
apply ‘standard’ panel data methods using either random or fixed effects, as previously
undertaken in the literature by using similar (constructed) data. This allows us to ben-
chmark our results. We then estimate a correlated multi-state model (labour-CCRM)
that takes the endogeneity of wages and labour market status into account, but not the
out-migration. We subsequently use the information on the timing of out-migration
and estimate a model with selection into out-migration, albeit ignoring the labour mar-
ket transitions. Our final model combines these last two models into a multi-state
model (full.CCRM) that takes the out-migration selectivity as well as the endogeneity
of the labour market status into account. We also check the robustness of our results
by estimating the earnings profiles of the 1999 arrival cohort to control for any cohort
effects. Our correlated multi-state model is closely related to the multivariate Mixed
Proportional Hazards model with endogenous wage formation for job seekers and their
subsequent wage of Gaure et al. (2012). They use this modelling strategy to identify the
causal effects of unemployment duration and active labour market policy participation.
Their model, and ours, builds on the timing-of-events approach of Abbring and van den
Berg (2003).

Our findings show that while classic panel data models overestimate immigrant



earnings growth, controlling only for labour market selectivity would also overestimate
the wage profiles of migrants as the selectivity of out-migration is ignored. On the
other hand, controlling only for out-migration selectivity would underestimate the wage
profile, since it ignores the labour market transitions and periods of non-employment.
Indeed, our results highlight the importance of taking into account both the endogeneity
of the labour supply and out-migration when estimating immigrant earnings profiles.
Accounting for selective labour market transitions seems as important as accounting
for selective out-migration.

The results also show that labour migrants behave differently from family migrants.
For labour migrants, controlling for migration selectivity is more important earlier on
in the migration cycle whilst controlling for labour market endogeneity tends to be
more important in later years. For family migrants, both selectivities are important,
as ignoring selective out-migration would overestimate the wage growth whilst ignoring
the endogeneity of labour supply would underestimate the wage growth. Our results
further suggest that migration motives are more important for the wage growth than
gender differences. Treating the migrants as one group would hide these differences.

The remainder of this paper is structured as follows. In Section 2, we summarise the
main theoretical and empirical literature on immigrant earnings growth, before
presenting the data and discussing the main characteristics of recent migration to the
Netherlands in Section 3. Section 4 discusses the different estimation methods that we
apply to estimate the immigrant earnings growth. Section 5 provides the estimated
impact of years since migration on the immigrant earnings profile for all these models.
Section 6 distinguishes between various migrant groups, presenting the estimates for
labour vs. family migrants as well as comparing the findings by main region and country
of origin, and by gender. In Section 6.4 we check the robustness of our results using
one cohort only, the wage growth of migrants who arrived in 1999, to control for any

potential cohort effect. Finally, the last section summarises the findings.



2 Theoretical and empirical background

The success of immigrants in the labour market is commonly measured by their ear-
nings. A key issue in the debate on migration is whether immigrants contribute to
the economy. In this respect, the evolution of immigrants’ income over their migration
cycle is an important indicator of their productivity and economic performance.
When they first arrive in the new host country, immigrants often lack country-
specific human capital- such as knowledge about the labour market and language skills.
More time spent in the host country is assumed to lead to more human capital in-
vestment, which is likely to increase the immigrants’ productivity, enabling them to
progress up the earnings ladder. The effect of years since migration is expected to have
a positive effect on immigrant earnings, given such investments in host country-specific
human capital. This investment process explains the relatively rapid growth rates of
immigrant earnings observed in cross-sectional studies. For instance, Chiswick (1978)
provides the first insights into this relationship using cross-sectional estimates, albeit
assuming that the unobserved characteristics of the immigrants are stable over time.
However, the positive impact of the years-since-migration variable in cross-sectional
earnings equations captures both the quality of earlier immigrant cohorts as well as
the increase in the host-specific human capital. Subsequent studies for example, by
Borjas (1985) and LaLonde and Topel (1992), used repeated cross sections to identify
the cohort effect, albeit assuming that the time effects are the same for natives and
immigrants. Nonetheless, repeated census data remain problematic as the estimate of
the cohort fixed effects is a mixture of earnings of those who stay and those who leave.
Several studies have resorted to using a longitudinal stock-based sample (see e.g.
Hu, 2000, Lubotsky, 2007) and have typically found smaller immigrants’ wage growth
compared to estimates from repeated cross-sectional data (see e.g. Borjas, 1985). Recent
papers by Abramitzky et al. (2014) and Biavaschi (2016), try to circumvent the out-

migration selectivity challenge by using repeated census data of both sending and host



countries.? However, this is problematic if not all migrants (returnees) are identified
in the host (sending) country census and different definitions of migrant/returnee or
education are used in the sending and host country. Other studies have used panel
data, such as Pischke (1992), or administrative data, such as Edin et al. (2000) and
Barth et al. (2004). However, the major challenge that all such studies face in tackling
out-migration selectivity is the absence of administrative data collected by immigration
authorities, where information on out-migration is observed rather than inferred from
attrition seen in survey samples. This is certainly the case in the Netherlands, where all
immigrants have to register. This paper uses administrative data where all immigrants
and out-migrants are observed and hence it is able to control for the selectivity of
out-migration when estimating the average earning profiles of immigrants in the host
country, as well as what would have been the average earning profiles of immigrants if
there were no out-migration selection.

The level of out-migration has been high for both the US and many European
countries. Jasso and Rosenzweig (1982) report that between 20% and 50% of legal
immigrants re-emigrated from the US in the 1970s. Bijwaard (2010) reports return
probabilities between 25% and 50% within five years since immigration- depending on
the migration motive- for migrants entering the Netherlands during the period 1995-
2003. Similar numbers have been found for other Western European countries (see
e.g. Edin et al. (2000) for Sweden; Jensen and Pedersen (2007) for Denmark; and
Dustmann (1995) for Germany). When many migration decisions are temporary and
migrants who re-migrate are more (less) successful than those remaining in the country,
ignoring such selective out-migration will under- or over-state the economic performance
of the original immigrants who have stayed. Dustmann and Gérlach (2015) provide
an excellent review of the potential biases, identifying assumptions associated with the
various types of data adopted in the literature, as well as their impacts on the estimates

of immigrant earning profiles.

2See Lubotsky (2007) for a discussion on the limitations of longitudinal data in estimating immi-
grants’ earnings trajectories.



Temporary migration can be planned and part of an optimal strategy to maximise
life-time utility. Out-migration could be due to higher preference for consumption in
the own country relative to that in the host country e.g. Galor and Stark (1991). Also,
as Dustmann and Weiss (2007) show, return migration may be motivated by lifetime
utility that includes consumption and locationally fixed factors that are complementary
to consumption or differences in relative prices in host and home country. Temporary
migration allows the migrant to take advantage of high wages abroad and low prices
at home. Individuals migrate for a period of time where wages are higher so that they
can accumulate savings overseas that they can use to set up businesses upon return or
acquire skills that are highly rewarded in the source country. Within this framework,
better conditions at home would also reduce the benefits for migrants from staying
overseas. Another mechanism behind temporary migration might be due to failure,
when the migrant realises that their expected value of lifetime income is lower than
that in the origin country and they return. In this case the decision is unplanned and
arises as a result of either imperfect information about the host country in terms of
labour market prospects or the cost of living, or the inability to fulfil the migration
plans in terms of target savings. This kind of out-migration is expected to take place
early on in the migration cycle, see Borjas and Bratsberg (1996). In essence temporary
migration can be explained in a framework based on the selection model of Roy (1951),
in which the composition of migratory flows depends on the relative distribution of
incomes between the home and host countries, and average returns on human capital.
Hence, out-migration can be both planned, therefore leading to positive selection of
out-migrants, and unplanned, perpetuating negative selection.® In this paper, we argue
that an additional complication is that realised immigrant earnings are endogenous
with out-migration (because decisions related to the labour market are usually made in
conjunction with out-migration decisions), and thus make the estimation of immigrant
wage profiles and out-migration selection more complicated.

This is an important empirical challenge that has not been addressed in the immi-

3See Wahba (2014) for a review of this theoretical and empirical literature.



grant wage growth literature to date. As noted by Dustmann and Gorlach (2015, p.
502), a strong assumption made in almost all the literature is that immigrants’ decisions
on labour supply and job choices are not determined by their out-migration plans. To
our knowledge, the only paper that studies the influence of individual labour market
changes on the return decision is Bijwaard and Wahba (2014), which adopts a different
focus, namely whether high- or low-income immigrants leave sooner. A related paper
by Bijwaard et al. (2014) uses a timing-of-events model to control for the endogeneity of
labour market changes in examining the impact of unemployment on return migration.
They find that unemployment induces labour migrants to return, while re-employment
renders the migrants more prone to staying. However, neither of these two papers
study wage growth. Indeed, our current paper’s contribution lies in adopting a correla-
ted multistate model (CCRM) to estimate immigrant earnings growth and address the
endogeneity of wages, labour market status and out-migration selection, which has not

been previously addressed.

3 Administrative panel data on the population of
immigrants to the Netherlands

This paper makes use of the unique feature of the administrative data in the Netherlands
where all legal immigration by non-Dutch citizens to the Netherlands is registered
in the Central Register of Foreigners (Centraal Register Vreemdelingen, CRV), using
information from the Immigration Police (Vreemdelingen Politie) and the Immigration
and Naturalisation Service (Immigratie en Naturalisatie Dienst, IND). It is mandatory
for every immigrant to notify the local population registrar immediately upon arrival in
the Netherlands if he or she intends to stay for at least two-thirds of the forthcoming six

months.* The data comprise the entire population of immigrants who entered during our

4 Although some migrants may not officially inform the authorities that they are about to leave the
Netherlands, all citizens (immigrants and natives) are required to register with their municipalities (this
is a pre-requisite for many social services, and for tax-benefit matters). Thus, the Dutch authorities
treat any migrant who has no entries in the tax-benefit register and does not appear in the register of
another municipality to have left the country. Hence, migrants who fail to de-register are periodically



observation window of 1999-2007, whereby after merging it with other administrative
registers we obtain a panel.

In addition to the date of entry and exit, the CRV also records the migration motive
of the individual. The motive is coded according to either the immigrant’s visa sta-
tus, or the immigrant reports the motive upon registration in the population register.
Statistics Netherlands distinguishes between the following migration motives: labour,
family, study, asylum seekers (and refugees), and others. EU-citizens are required to
register in the Netherlands, just as natives are. See Bijwaard (2010) for an extensive
descriptive analysis of the various migration motives. We focus on the two main mi-
gration motives, namely labour and family migrants. In particular, about 31% of all
non-Dutch immigrants aged 18 and older who arrived in 1999-2007 are labour migrants,
while 34% are family migrants.’ As it is possible that the official migration motive does
not always match the migrant’s true intention. This has induced Statistics Netherlands
to define labour migrants as only those with a labour motive who are employed in the
Netherlands within three months of their entry.® We also limit our analysis to the first
migration spell, i.e. we do not include repeat migrants who left the Netherlands and
subsequently returned.

The immigration register is linked by Statistics Netherlands to the Municipal Po-
pulation Registry (Gemeentelijke Basisadministratie, GBA) and the Dutch Social Sta-
tistical Database (SSD). The GBA contains basic demographic characteristics of the

migrants, such as age, gender, marital status and country of origin. From the SSD we

identified and removed from the registers by the authorities in a step labelled “administrative removal”.
We know the date the migrant was last observed on the register and the date they were administratively
removed.

5About 16% of these migrants are students, 13% are refugees and 6% are migrants for other rea-
sons. Most of the international student migrants to the Netherlands return home, usually right after
graduation, and they do not have access to Dutch labour market, see Bijwaard and Wang (2016).
Refugees are only registered and allowed to work after receiving a permanent residence permit. This
may take up to two years. This implies we do not know their exact length of stay or their full labour
market behaviour.

6 A point of concern might be that this selection rule imposed by Statistics Netherlands to identify
labour migrants affects the estimated wage profiles. Bijwaard et al. (2014) have tested the impacts
of varying cut-off points of this selection rule of labour migrants on the impact of unemployment and
re-employment on the out-migration hazard and only found minor changes. We are therefore confident
that the selection rule does not influence the estimated wage profiles.



have monthly information on the labour market status (main source of income), income,
industry sector, housing and household situation. To capture the economic conditions
of the country of origin, we use annual GDP per capita and annual GDP growth rate
by country of origin from the World Bank, World Development Indicators.

Our data benefits from enabling us to observe immigrants from entry until they
leave or until the end of the observation period (1/1/2008). Although our migration
duration has a maximum of nine years, our results are still very informative since we
compare the estimates of various models over the same time period and before the onset
of the global economic crisis in 2008. It could also be argued that most out-migration
occurs within the first few years after arrival and for most immigrant cohorts the early

years are observed in our data.

3.1 Historical and institutional background

In the early 1960s, the Netherlands changed from an emigrant to an immigrant country,
whereby its immigration has followed the general European immigration patterns of
post-World War II and post-colonial immigration: unskilled manpower recruitment
and the arrival of refugees. The first period is characterised by the de-colonisation
of Indonesia in 1949, as a consequence of which many Indonesian people came to the
Netherlands. In the second period, starting in the beginning of the 1960s, a large
flow of ‘guestworkers’, mainly Turks and Moroccans, arrived. The Dutch government
regulated the recruitment practices via bilateral agreements with the main countries.
The total inflow of immigrants reached 235,000 in the 1970s. The recruitment policy
stopped during the first oil crisis. However, the immigration from the recruitment
countries continued as a follow-up migration, first in the form of family reunification
and later also family formation. In this period the independence of Surinam also caused
large immigration. Starting in the 1980s, immigration is characterised by the family
reunification/formation of ‘guestworkers’. Additionally, the flow of political refugees
and asylum seekers has increased dramatically. In the political discourse it is often

forgotten that the number of labour immigrants from neighbouring countries and other
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EU countries has always been substantial. In the last twenty years, the majority of
labour immigrants came from these countries or from other western countries. The
forming of the European Union and the EU treaty of 1993 that allowed free movement
of people within the union has facilitated the migration within the EU. In 2004 the EU
expanded with the addition of 10 more countries.” However, only in May 2007 did the
citizens coming from these new EU countries receive full access to the Dutch labour
market. In 2004, in light of the Lisbon agreement, the Dutch government recognised
the need for highly skilled migrants to sustain further economic growth, a so-called
‘knowledge regulation’ that simplifies entry into the Netherlands for migrants who will
earn more than €47 thousand a year.®

The annual emigration from the Netherlands was rather stable from the late 1950s
until the late 1980s. In that period, around 60 thousand people left the country each
year. In the early 1950s emigration had peaked at 80 thousand people, which was mainly
due to active emigration policies of the Dutch government. These active emigration
policies were reverted to an active immigration policy in the 1960s when a shortage of
labour occurred. In the 1990s and early in this century, emigration increased rapidly
to reach a new peak at 132 thousand emigrants per year. However, the composition
of the recent emigrant cohort differs substantially from the composition of that of the
1950s and 1960s. In the latter period the emigrants were almost entirely native Dutch,
while two-thirds of the recent emigrants are non-native. Recent research has shown
that many migrants leave fast, within five years 40% of the recent migrants having left
the country, and that migration experience accelerates this process Bijwaard (2010),
Bijwaard and Wahba (2014), Bijwaard et al. (2014).

It is important to briefly describe the institutional background regarding immi-
grants’ access to the Dutch labour market. Any immigrant from the EU15 can move
freely in the Dutch labour market, as can, since 2004, immigrants from the new EU

and countries that joined the EU after 2004, except for Bulgarians and Romanians. All

"The enlargement in 2007 with five more countries is beyond the observation period of our database.
8See Zorlu and Hartog (2002) and Van Ours and Veenman (2005) for a more detailed discussion on
the immigration to The Netherlands.
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non-EU migrants need a work permit. Migrants from Less-Developed Countries (LDCs)
and Developed Countries (DCs) differ in that immigrants from DCs (EEA, Australia,
Canada, Japan, New Zealand, USA, South-Korea and Switzerland) are exempted from
obtaining a work permit before entry.”

Immigrants from the EU15 rapidly gain the same employment and benefits’ rights as
natives, essentially after three months of full-time employment. By contrast, all other
immigrants have to gain permanent residency before gaining these rights, the qualifying
period for which is five years of continuous full-time employment. Having lost a job,
non-EU immigrants without a permanent residence permit have three months to find
another job before they lose the right to stay in the Netherlands.!”

A foreigner who wants to stay in the Netherlands for the purpose of family reunifi-
cation or family formation has to apply for a temporary residence permit. For family
migrants the same rules apply as for labour migrants. The minimum age requirement
for family reunification in the Netherlands is 18 years, and for family formation, 21 ye-
ars. The sponsor can be someone with Dutch nationality, or with a foreign nationality
with a residence permit, but the sponsor must prove to have sufficient income that is
available for at least one year. The required level of the income for family reunification
is 100% of the level of social assistance for a couple and for family formation it is the
minimum wage (which was raised in 2004 to 120% of social assistance).

A residence permit for family reasons is in principle always granted for a tempo-
rary period of one year first. This temporary residence permit can be renewed if the
conditions are still being fulfilled. After three years the dependent spouse or partner
of a Dutch national or a foreign national with a permanent residence status can apply
for an independent temporary resident permit. After 5 years of legal stay someone can
apply for a permanent residence status. Passing an integration exam (in case someone
did not pass this exam for the independent residence status) and sufficient resources

are conditions for this residence permit for indefinite duration.

9See online Appendix A for more details.
10Note that Bijwaard et al. (2014) find that unemployment triggers out-migration, but there is no
significant increase in out-migration around the five-year period.
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All migrants are obligated to register in the Municipal Register of Population (GBA)
with the municipality where they have taken up residence. The GBA is a database that
keeps the personal data of all inhabitants in the Netherlands. Government services who
need personal data for their duties receive this information from the GBA. Registration
in the GBA is mandatory for anybody working in the Netherlands, as many tax registers

use this information. Failure to register can have severe legal consequences.

3.2 Descriptive statistics

Our data comprise 194,775 immigrants, including 92,893 labour immigrants and 101,882
family immigrants. Almost 53% of our sample are women, 64% are married and 70%
are younger than 35 years of age. Upon entry, 51% were employed (all labour migrants
and 5% of the family migrants). At the last point when a migrant is observed - either
at the end of our observational period on 1/1/2008 or at the time of emigration - about
50% are employed (67% of the labour migrants and 35% of the family migrants). At
the time of emigration, only 37% are employed (labour 49% and family 12%).

We use real gross wages deflated by the official Dutch price deflator throughout the
analysis. Table 1 shows immigrant earnings’ growth over time spent in the host country
for all immigrants and distinguishes between immigrants who stayed (stayers, i.e. those
who remained until 1/1/2008) and those who out-migrated (emigrants, i.e. those who
left the Netherlands before 1/1/2008). We report the average income for all migrants in
Columns 1, 4 and 7, the average income for the migrants with positive wage earnings,
excluding non-wage earners migrants with zero income -in Columns 2, 5 and 8 and, the
average income for the migrants who are continuously employed -in Columns 3, 6 and
9. The first row shows the average income at the time of arrival in the Netherlands.
Since not all immigrants are employed upon arrival (when first observed for the first time
in the data), we report in the third row the average income three months after arrival. We
use the wage three months after arrival as the initial reference wage in all our analysis
below, and we check the robustness of our results to the use of that initial wage in

section 6.3. The fourth row presents the last observed income, which includes
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the last income of those who left. Row five displays the income at the end of our
observation window on 1/1/2008, and thus captures stayers only. The next nine rows
show the average income for years since migration (YSM).

There are a number of interesting observations to note. Looking at all immigrants
suggests that income at entry is lower than the last observed income and income before
out-migration. When restricting the sample to wage earners as our group of interest, the
average wage for those migrants at the time of last observation is higher than for those
still in the country at end of the observation date (Column 2). Exploring this further
indicates that the average income of stayers is lower than that of emigrants, and those
who are continuously employed for both groups earn more. However, interestingly,
when considering all stayers and all emigrants - i.e. not restricting to positive wage
earners - there seems to be a large difference. Hence, as we hypothesise, although out-
migration selection is important, the role played by the labour market is also likely to
affect the out-migration selection. Indeed, we investigate this issue in a more rigorous
manner throughout the rest of this paper. It is important to note that these descriptive
statistics confound both the cohort and time effects, as well as the selectivity of out-
migration and the potential endogeneity of wages and out-migration, which we will deal
with in the next section.

In order to understand better the role of the labour market, Table 2 depicts the
employment dynamics for the migrants. About a quarter of the migrants are never
employed (all family migrants). Although the emigrants more often have employment
experience, they less often have more than one employment spell. About 80% of mi-
grants never receive unemployment benefits, but about 70% experience a period wit-
hout income. Emigrants more often do not experience any unemployment or no-income

spells.
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Table 1: Evolution of average real income

All migrants Stayers® Emigrants?
All Emp* EmpP All Emp® EmpP All Emp® EmpP
cont cont cont

entry €1240 €2951 €2939 | € 910 €2314 €2667 | €1895 €2776 <€3401
# migrants 192,986 86,650 51,140 | 128,191 47,019 32,184 | 64,795 39,631 18,956
after 3 months | €1510 €2946 €3539 | €1149 €2609 <€3268 | €2215 €3413 €3981
last observation | €1580 €3077 €4226 | €1554 €2633 €3798 | €1631 €4391 €4953
observation end | €1554 €2634 <€3798 | €1554 €2633 <€3798 - - -
YSM
0-1 year €1524 €2527 €3483 | €1197 €2156 <€3158 | €2171 €3132 <€4036
1-2 year €1572 €2743 €4089 | €1264 €2191 <€3536 | €2203 €3904 <€£4934
2-3 year €1504 €2642 €4332 | €1269 €2136 <€3683 | €2115 €4147 €5496
3—4 year €1441 <€2505 €4384 | €1296 <€2144 €3835 | €1965 €4132 €5854
4-5 year €1376 €2376 €4174 | €1297 €2135 €3773 | €1777 €4052 €5809
5-6 year €1378 €2333 €4109 | €1327 <€2142 €3718 | €1751 £€4447 €6733
67 year €1417 <€2333 €4151 | €1404 €2231 €3939 | €1569 €4227 €6671
7-8 year €1429 €2320 €4002 | €1430 €2263 €3868 | €1406 €4265 €7044
8-9 year €1437 €2341 €4298 | €1433 €2304 €4158 | €1633 €5703 -

& Only for wage-earners employed migrants, employed at observation time.
> Only for wage-earners continuously employed migrants.
¢ Migrants who remained in the Netherlands until the last observation time, 1/1/2008.

d Migrants who left the Netherlands before the last observation time.

Table 2: Employment dynamics: number of spells in each employment status

all  stayers emigrants
Employment spells
0 24.5%  25.6% 22.2%
1 53.8% 48.5% 64.2%
2 12.7%  14.4% 9.4%
3 51%  6.3% 2.6%
>4 4.0%  52% 1.5%
Unemployment spells
0 80.6% 75.0% 91.6%
1 12.6% 15.9% 6.1%
2 4.4%  5.8% 1.7%
>3] 24%  3.3% 0.6%
Non-participation spells
0 29.2%  28.4% 30.7%
1 47.9%  44.5% 54.5%
2 13.0% 14.6% 9.9%
3 55%  3.1% 3.1%
>4 | 44%  2.6% 1.8%
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4 Estimating wage growth of immigrants

Since the literature analysing immigrant earnings has established the need to separate
wage growth from arrival cohort effects (Borjas, 1985, LalLonde and Topel, 1992) and
the advantages of using longitudinal data to address unobserved heterogeneity, we first
describe the classic models studied in the literature and use artificially constructed data
similar to widely available data, enabling us to compare the estimates of that model with
those where we control for out-migration selection and the endogeneity of employment
and wages. The artificial data are all based on imposing availability restrictions on the
rich and dynamic data we observe: For each migrant who entered between 1/1/1999
and 31/12/2007 we know the full migration history from entry until departure or until
the end of the observation period (1/1/2008), whatever occurs first, and the full labour
market history while they are in the country.

First, in Section 4.1 we assume that we observe a survey conducted at 1/1/2008
containing all the recent migrants who are in the country at 1/1/2008. Assuming
a survey implies that we only observe their current (monthly) income, employment
status and all other relevant individual characteristics. We know the entry date and
can derive from this the years-since-migration variable. Based on these data we obtain
OLS estimates and estimates from a Heckman selection model that corrects for selective
employment status. In Section 4.2, we follow the literature in using panel data and hence
assume that we observe for all these stayers in 1/1/2008, the monthly employment and
income history (and the history of other relevant migrant characteristics). Based on
these panel data we obtain the fixed effects (FE) and random effects (RE) estimates
for the earnings profile of migrants.

Both individual labour market behaviour and out-migration are likely to depend on
factors that also influence the wage growth. This renders the timing of employment
status changes and out-migration endogenous in the wage growth analysis. In the next
sub-sections we discuss dynamic models that explicitly model the endogeneity of the
timing of individual labour market behaviour, out-migration or both. In Section 4.3,

we describe a correlated multi-state model for the stayers with three labour market
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states, which takes into account the full labour market history and their interdepen-
dence. In Section 4.4 we also include migrants who leave the host country before the end
of the observation window, utilising the information on the timing of their depar-ture.
We formulate a model that allows for interdependence between the wage profile and out-
migration, yet ignoring the (possible endogenous) labour market transitions. The results
of this model will provide insights into the importance of accounting for selective out-
migration in measuring the wage profile of immigrants. In Section 4.5, we describe our
full model, which extends the correlated multi-state model with an absorbing living-
abroad state to capture selective out-migration. This model fully uti-lises all the dynamic
information available in the data. We examine all migrants as a homogenous group
without differentiating between family and labour migrants since almost none of the

previous studies distinguish between the two.

4.1 Cross sectional data

Data is often collected at fixed periods, e.g. one-off survey data. Our starting point
is replicating the standard methodology used by previous cross-sectional studies. We
assume that the entry date is available; thus, for a migrant who arrived mid-1999 and
stayed in the country till the end of the observation window, we have nine observation
points, each January 1% of each year, 2000-2008. The standard Mincer wage equation
is (considering only positive wages):

8
MW =0+ > 0,YSMy + 0, X + uy, (1)

h=1
where X are other control variables that influence the wage, namely gender, age, age
square and industry sector.!> We also control for both cohort and time effects, using
year of arrival dummies as well as national unemployment rates in the Netherlands at
the time of arrival. To capture the macro-economic effects that might affect wages, we

include the national unemployment rate in 1/1/2008. Furthermore, arguing that wages

HUnfortunately we do not have information on education. Lubotsky (2007) also does not control for
individuals’ educational attainment, arguing that this allows for measuring un-conditional differences
in earnings.
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are potentially correlated with out-migration, we control for the economic conditions of
origin countries and potential pull factors using log GDP and GDP per capita growth in
the country of origin in 2008. We assume, as is standard in the literature, u,, ~ N(0, o).

Of course, we only observe wage for those migrants who are employed at the end of
the observation window. A standard procedure to correct for the (possible) selection
into employment of the migrant is to use a Heckman selection model in which we add

the selection equation

E* =~ X +v.7 + ue. (2)

A migrant is employed, £ = 1, when E* > 0 and u, ~ N(0,1) and corr(uy, u.) = p. In
the selection equation we add the instrumental variables married, divorced and number

of children.

4.2 Panel stock data

Next we assume that the data are from a retrospective panel, based on the number
of migrants still in the country at the end of the observation period. Pischke (1992)
and Borjas (1989), for example, among others, used such longitudinal data. For these
migrants we observe their full monthly employment and income history (as well as the
history of other relevant migrant characteristics). Such data allow us to estimate both
random effects (RE) and fixed effects (FE) panel models.

It is standard practice in the literature to estimate the wage growth of immigrants
considering only those migrants who are still in the country at the end of the observation
window which in our case is 1/1/2008. These immigrants have stayed in the country for
a maximum of nine years h = 1,...,8, or 108 months. We use real wages, and estimate
the following equation based on the (unbalanced) panel of monthly wage observations :

8
I Wi = 0; + Y 0,Y SMy, + 0, X, + i, (3)

h=1
where W;,, is the real wage observed for individual ¢ in month m, Y .SM),, are years-since-
migration dummies- which depend on the individual arrival and observation month-

and X, are control variables that influence the wage. We control for demographics,
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monthly sector of employment, as well as the Dutch business cycle using monthly
unemployment rate. We also control for pull factors using annual country of origin’s
economic conditions. We also account for cohort and period effects. For the cohort
effect, we use both the unemployment rate in the Netherlands at the time of entry
(measured on a quarter-year basis) and dummies for the year of arrival. The period
effects are captured by year dummies.'> Of course, when using a fixed effects model,
the time constant control variables are excluded, e.g. gender and the year of arrival
dummies. We assume that the errors are normally distributed, wu;,, ~ N(0,02) and,
when using a random effects model, 6; ~ N (0, c3).

Panel data have a distinct advantage, namely they allow controlling for several
potential biases due to correlated individual effects. Such biases arise from the co-
hort effects, and the role of age at entry. Nonetheless, panel data cannot control for
out-migration selection if attrition cannot be disentangled from out-migration. Pa-
nel attrition will bias the estimation results if the probability of leaving the sample is

systematically linked to labour market status and wages.

4.3 Stock data with full labour market history

The wage growth of an immigrant strongly depends on the labour market performance
of the migrant in the host country. Migrants who are employed all the time are more
likely to secure higher wages than those who are unemployed or non-participatory for
a certain period. It is very likely that the transitions of an individual migrant among
these labour market states depend on both observed and unobserved factors, which also
influence the wage growth. In this section, we diverge from the previous literature by
showing the significance of the labour market history. As in the previous section we
first restrict the analysis to ‘stayers’, namely the immigrants who remain in the host

country until/beyond the end of our observation wind ow. We formulate a correlated

12Note that the common identification problem of age-period-cohort is not an issue here because the
period and cohort variables are not co-linear. First, the YSMs are not changing at the same time as
the period and year of arrival dummies, because we observe the exact entry times. Second, the year
of arrival dummies are not co-linear with the unemployment rate at entry, because the latter changes
with each quarter.
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competing risk model (a correlated multivariate mixed proportional hazards model),
expanded with a log-linear (correlated) wage equation. This employs the observed
labour market history of these stayers. We call this model panel stock data labour-
ccrm, or labour-ccrm for short. An immigrant potentially faces several labour market
transitions during their stay in the host country and multiple durations in the different

states. We consider three labour market states, together with a wage equation:

1. Employed in the host country (e);
2. Unemployed and receiving benefits in the host country (u);

3. Out of the labour market (includes both unemployed but not receiving benefits

and non-labour market participants) in the host country (non-participating, n);

These states are mutually exclusive and exhaust all possible destinations. A migrant
may leave a labour market state j = {e,u,n} for any of the other labour market states,
e.g. for an employed migrant (j = e) the destination states are unemployment and out
of the labour market (k = u or k = n). We explicitly model the timing of the labour
market changes. We view the labour market behaviour of an individual migrant as
a multivariate Mixed Proportional hazard, with individuals moving between the three
labour market states. All hazard rates depend on the duration of the ongoing spell.

For each transition from j to k, say from employment to unemployment, we define
the duration variables T}, that describe the time since entry into the labour market

state j and assume a mixed proportional hazard model for each transition rate:
Ak (11X (1), Vik) = Aoge(t) exp (B X () + Vi) (4)

where X i (t) = {X;(s5)|0 < s < t} is the sample path of the observed characteristics up
to time ¢. The unobserved heterogeneity Vj; also enters the hazard multiplicatively. We
assume that the path of the observed characteristics is independent of the unobserved

heterogeneity. We assume that the baseline duration dependence Ag;x(t) is piecewise
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constant on R intervals'®, i.e. Aop(t) = S5 e®w I.(t) with I.(t) = I(t,, < t <

t.) and ty = 0, tg = co. Any duration dependence can be closely approximated by
arbitrarily increasing the number of intervals. For identification, we assume that the
baseline hazard is one in the first interval, i.e. oz = 0. ™
The wage of a migrant is only observed while the migrant is employed and has a
standard log-linear Mincerian relation that depends on the time spent in the country
(YSM) and other (possibly varying with time in the host country) covariates
H
W (t) =0+ > 0,Y SMy(t) + O,2(t) + e(t), (5)

h=1
where, for a given migrant, the error term comprises two components, an independently

normally distributed idiosyncratic component, 7n(t), and a random individual-specific
component, vy,
€(t) =n(t) + vy

All labour market transition hazard rates as well as wages are assumed to depend
on observed and unobserved characteristics. The various unobserved characteristics
(random effects) are allowed to be correlated in an unrestricted fashion, implying that
the parameters of the model can be estimated using the nonparametric maximum like-
lihood estimator (Heckman and Singer, 1984, Gaure et al., 2007).

For all transitions from a particular labour market state (j), only the shortest dura-
tion Tj = miny 7T}, and the corresponding actual new labour market state is observed.
The other durations are censored, in the sense that we only know that their realizations
exceed TJ If for individual ¢ we observe M,j; spells, for j to k transitions, at sojourn
times ¢y, ..., %y, then the likelihood contribution of these M, transitions (conditional

on unobserved heterogeneity vector V) is:

7.jk

H)‘Jk m|XJk m)s Vik m]keXp< ZAJQ m|XJg m): V )> (6)

9#j

131t is not necessary that each baseline duration dependence has the same intervals. Here R is the
total number of intervals considered. If, for the transition from j to k, the baseline intensity remains
the same in I,.(¢) and I, 11 (t), we have ok, = ajpr1.

141n principle we could also achieve identification by restricting the expected value of the unobserved
heterogeneity to one.
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where 0,,,;1 = 1 for a j to k transition and 0 otherwise, Ajx(t,| X i (tm), Vi) =
f;m Nk (8| X jx(s), Vji) ds, the integrated hazard for a transition from j to k at duration
t.

The likelihood contribution (conditional on unobserved heterogeneity vector V') from

a sequence of wage observations over an employment spell is the product of the densities

of each observed wage

LW, WOl (D), w(t), va) =
1 <b<ln W (s) — 0 — > 5_; Onln(s) — O,2(s) — Uw> .

On

s<t

with o, being the standard deviation of the idiosyncratic component and ¢(-) the stan-
dard normal probability density function.

We allow for possible interdependence between the wage equation and the transition
rates by assuming a joint, correlated distribution for the individual-specific component
in the wage equation and all the unobserved heterogeneity terms in the transition
rates. For the sake of parsimony, we assume that each of the unobserved heterogeneity
terms remains the same for recurrent durations of the same type, and we adopt a
joint discrete distribution, i.e. V has the discrete support (Vi,...,Vys) and p, =
Pr(V = V,)% Tt is important to note that the V,,’s are vectors with e.g. V, =
Vo, Ve Vv, Vo, Vi, Var ) including all the possible unobserved heterogeneity
factors of the labour transitions and the random component of the wage equation.
Thus, we assume that there are M latent types of individuals in the population with
type m having the unique pair V,,, of ‘location’ points, consisting of the six unobserved
heterogeneity terms in the transition rates and the one individual specific component
of the wage equation, and comprising the fraction p,, of the population.

The complete likelihood function for each individual is the integral over the (dis-
crete) distribution of individual specific components of the product of the likelihood

contribution of the labour market transition in (6) and the likelihood contribution of

15To ensure that the probability is between zero and one we estimate g, with p,, = % /(1+3 e%).
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the observed wage development in (7)

L= [roew) TT T] L) diatvin (8)

j:euuvn k#]
where H;i (Vi) is the discrete distribution function of the unobserved heterogeneity

terms.

4.4 Accounting for selective out-migration

As has previously been highlighted in the literature, out-migration is a major concern
for the estimation of immigrant wage growth. To gain insights into the importance of
accounting for selective out-migration we first ignore labour market transitions. From
our (day-exact) information on in- and out-migration times we can construct the time
spent in the Netherlands, or censored time when the migrant is still in the country at
the end of the observation window. We follow common practice in duration analysis and
the conditional hazard of leaving the host country follows a mixed proportional hazard
model, given by the product of the baseline hazard and the exponentiated function of

observed time-varying characteristics X and unobserved characteristics V,,:
X (1), Vin) = Ao(H) exp(BX (£) + V) (9)

where A\g(t) represents the baseline hazard, namely the duration dependence of the
out-migration rate common to all migrants.

To account for selective out-migration, we model the out-migration rate and the
wage formation simultaneously, similar to the multivariate Mixed Proportional hazards
model in the previous section. Again, the wage of a migrant is only observed while
the migrant is employed and depends on the time spent in the country (YSM) and
other (possibly varying with time in the host country) covariates, as well as a (discrete)
unobserved factor (see (5)). We adopt a joint discrete distribution for the unobserved

heterogeneity of the out-migration rate and the wage equation.
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4.5 Combining labour market history and selective out-migration

It is very likely that the labour market behaviour, the out-migration and the wage
development are interdependent. In this section we extend the labour-ccrm model
from Section 4.3 to include an additional state of living abroad (out-migration) and
consider a four-state multistate model correlated competing risks model (full CCRM):
A multivariate correlated Mixed Proportional Hazards model with states (e) employed;
(u) unemployed; (n) non-participating and the new (absorbing, we ignore repeated
immigration) state (m), living abroad (out-migration; i.e. left the host country).

Again these states are mutually exclusive and exhaust all possible destinations. A
migrant may leave a labour market state j = {e,u,n} for any of the other destination
labour market states including out-migration. Just as in labour-ccrm described in
Section 4.3, we assume that migrant behaviour can be described as a multivariate
correlated Mixed Proportional Hazards model with individuals moving between the
first three states and now with abroad as an additional absorbing state.'6

Again, the wage of a migrant is only observed while the migrant is employed and
depends on the time spent in the country (YSM) and other (possibly varying with time
in the host country) covariates, as well as a (discrete) unobserved factor, as in (5). Just
as before, we adopt a joint discrete distribution for the unobserved heterogeneity of the
multistate transition process and the wage equation, now consisting of ten individual
specific components: the nine unobserved heterogeneity terms in the transition rates
and the one individual specific random component in the wage equation.

Note that this model allows for a direct impact of the labour market status on the

decision to migrate, as we formulate different return hazards by labour market status.

4.6 Identification

Our main aim in this paper is to address the endogeneity of the labour market status/

wages and out-migration when examining immigrant earnings growth. In the ccrm

160ne limitation is that we assume that unobserved heterogeneity is time invariant. But we model
dynamic selection through a time varying probability of labour market status.
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models, the years-since-migration indicators are endogenous, as is the included lagged
labour status. This may raise identification issues, with respect to both the transition
rates of (repeated) competing risks and the wage equation. For the mixed proporti-
onal hazard models (MPH), we use standard practice - dating back to Heckman and
Singer (1984) - for the unobserved heterogeneity based on a discrete distribution and
an unknown number of mass points in which the correlation structure is completely
flexible. Under some regularity conditions, such models have been shown to be non-
parametrically identified from single spell data (see Van den Berg, 2001). Gaure et al.
(2007) provide Monte Carlo evidence that modelling correlation between hazards with
a discrete distribution works well in the context of a timing-of-events model. Horny and
Picchio (2010) prove that the lagged dependencies are identified with a MPH structure.

The identification of our hazard rates is strengthened by the presence of repeated
(labour market) spells (Honoré, 1993, Van den Berg, 2001, Bijwaard, 2014). Moreover,
we also condition on time-varying explanatory variables (e.g. national unemployment
rate, GDP per capita and GDP growth rate of the country of origin). Brinch (2007)
shows that exogenous explanatory variables that exhibit significant variation over time
improve identification.

Similar multivariate mixed proportional hazard rate models (MMPH) have been
used in the literature, mainly for analysing labour market transitions. For example,
Uhlendorff and Zimmermann (2014) use such a model to compare the labour market
behaviour of natives and migrants.

Only a few researchers have also integrated the effect on wages within a correlated
competing risk model with mixed proportional hazards, e.g. McCall and Chi (2008) and
Gaure et al. (2012). Despite not providing a formal proof, Gaure et al. (2012) argue that
non-parametric identification of the MMPH model with an endogenous wage equation
is through the MMPH part of the model. In other words, given our methodology, our
model is identified. Nonetheless, we also add exclusion restrictions to the wage equation
by excluding the marital status of the migrant and the number of children from the wage

equation, since being married and having children are likely to be correlated with labour
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market participation decisions but not directly with wages.!” The correlation of all the
unobserved terms in the labour market transitions and the out-migration transition
with the unobserved wage factor is thus identified through the observed distribution of
wages conditional upon the labour market and migration behaviour (and other included
explanatory variables). In addition, migrants with multiple employment spells add to

the identification.

5 Results

The covariates included in the models refer to demographic characteristics (gender,
age at entry, marital status and number of children), the country of origin’s GDP per

18 We control for

capita and GDP growth rate, as well as the labour market sector.
business cycle conditions by including the national unemployment rate, considering
both the unemployment rate at the quarter of entry into the country and the time-
varying monthly rate. The quarterly unemployment rate at entry captures the ‘cohort
effect” of migrants, while the current varying unemployment rate captures the impact
of the business cycle on the intensity to leave. Interestingly, we find that the covariates
matter as determinants of wages: females have lower wages compared to males. Age
and age square display the usual concave relationship with wages. Those immigrants
from high income countries tend to have higher wages, and national unemployment

19 We also include cohort and period

rates tend to have negative impact on wages.
effects. In the fixed effects model, only time-varying variables are included. In the

models including labour market history (ccrm-labour and full-ccrm), the individual’s

I"Without these additional, but not necessary, exclusion restrictions the results are similar.

181deally we would have also liked to control for labour market conditions in all other countries,
however, given the complexity of our models and the number of controls we have, we only control for
push factors in the host country and conditions in the country of origin. The education level of the
immigrants is also not available. We argue that the sector of employment together with the country
of origin and the migration motive serve as a rough approximation of the skill level of the immigrant.
Besides, our models account for unobserved individual characteristics that influence the labour market
behaviour and the out-migration decision. These unobserved factors are likely to capture the influence
of skill differences.

9The full table with estimated coefficients for the migration-model, the labour-ccrm, and the full-
ccrm model can be found in Table B.1-B.3 in the Online Appendix B.
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labour market history (indicators of previous (un)employment and non-participation
experience) is also included and we assume a piecewise constant baseline hazard on
six intervals (at three and six months and at one, two and five years and beyond five
years for the hazard of leaving employment, as well as at three and six months, one,
two and three years and beyond three years for the hazard of leaving unemployment
and non-participation). In the models including the out-migration timing (migration
and full-ccrm), we assume a piecewise constant baseline hazard on six intervals at six
months, one year, 18 months, two and five years and beyond five years ) for the out-
migration hazard.?"

Table 3 provides the estimated impact of years-since-migration on the immigrant
earnings profile for all the described models. The estimates from the cross sectional
OLS model seem to underestimate the earnings’ profile compared to the panel mo-
dels.2! The Heckman corrected OLS estimates are also slightly lower than the OLS
estimates. The estimates in the fourth column indicate that the use of fixed effect
panel data suggests a higher impact of YSM on wage growth than the other methods.
In fact, estimates from panel data seem to provide higher wage growth compared to
those obtained from simple cross sectional data. This suggests that not controlling
for previous labour market status and current macro-economic conditions reduces the
wage growth. Furthermore, the OLS underestimates immigrants’ wage growth unlike
studies done on the US, possibly because in the case of the Netherlands, as we can see
in Table 1, the average immigrant who leaves tends to have had higher wages, which
suggests positive selection for out-migration. This is the reverse of the US, where immi-
grants with low earnings are disproportionately more likely to emigrate from the United
States over time; i.e. out-migrants are negatively selected (See e.g. Lubotsky (2007).
Accounting only for selective out-migration (Column 6) underestimates the wage gro-

wth since it ignores labour market transitions and therefore periods of non-employment,

20We have tried different piecewise-constant hazard specifications and found no significant change
in the estimated YSM-effects.

21Table 1 shows the wage growth with no controls, while the OLS estimates in Table 3 provide
the estimates controlling for observables and the full ccrm estimates control for both observables and
unobservables characteristics.
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while accounting only for the labour market behaviour (Column 5) overestimates the
wage growth compared to the full correlated competing risks model (Column 7) since
it does not take into account the selectivity of out-migration and in particular that
successful migrants out-migrate. This suggests that not accounting for out-migration
and labour market status would bias the wage growth of immigrants in the case of the
Netherlands. The difference between the results from the full-ccrm and the migration
model are larger than the difference between the results from the full-ccrm and the
labour-ccrm, implying that accounting for selective labour market transitions is more
important than accounting for selective out-migration. Figure 1 depicts these estimated

immigrant earnings profiles for the panel stock data and the CCRM models.

Table 3: Impact of years since migration (YSM) on log real wage of migrants

cross sectional panel stock data full history
OLS-employed Heckman RE* FE* labour-ccrm | Migration full-ccrm
YSM1P 0.131* 0.130* | 0.137* 0.144** 0.130* 0.138* 0.122*
(0.005) (0.005) | (0.001) (0.001) (0.002) (0.002) (0.002)
YSM2 0.189* 0.186™ | 0.210* 0.224** 0.211* 0.177* 0.192*
(0.006) (0.006) | (0.001) (0.001) (0.002) (0.002) (0.002)
YSM3 0.212* 0.207* | 0.247*  0.267** 0.252** 0.199* 0.231*
(0.006) (0.006) | (0.002) (0.002) (0.003) (0.003) (0.002)
YSM4 0.236** 0.232** | 0.261"* 0.288** 0.271* 0.206* 0.248*
(0.007) (0.007) | (0.002) (0.002) (0.003) (0.003) (0.002)
YSM5 0.243* 0.238" | 0.265* 0.297* 0.276* 0.205* 0.250*
(0.008) (0.008) | 0.002) (0.003) (0.003) (0.003) (0.003)
YSM6 0.267* 0.263** | 0.262** 0.300** 0.275* 0.199* 0.251*
(0.009) (0.009) | (0.003) (0.003) (0.003) (0.004) (0.003)
YSM7 0.256** 0.251* | 0.259** 0.302** 0.264* 0.179* 0.238"
(0.010) (0.010) | (0.003) (0.004) (0.004) (0.005) (0.004)
YSMS8 0.244* 0.238" | 0.284* (.328"* 0.237* 0.143* 0.208**
(0.014) (0.014) | (0.006) (0.007) (0.007) (0.008) (0.007)

In all models the following control variables are included: gender, age and age-squared, logarithm of the
GDP of the country of origin and the GDP growth, national unemployment rate (at entry and during
stay), entry year and sectoral dummies. In the migration and ccrm models piecewise constant duration
dependence is assumed and marital status and number of children are included in the transition rates.
In the ccrm-models we also include repeated (un)employment or no income indicators. A third-order
polynomial of the log-wage while employed is included in the migration transition and in the transitions
from employment in the ccrm models. **p < 0.01

& RE: Random effects; FE: Fixed effects.

b YSM1: Years-since-migration 1-2 year; YSM2: Years-since-migration 2-3 years; etc.
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Figure 1: Immigrants’ wage growth by years since migration

From the relative difference between the estimates of each model with respect to
our preferred full CCRM model (see Table B.4 in Online Appendix B) we draw some
additional conclusions: The cross-sectional estimates which control for observables only
show that the bias is not homogeneous in one direction. This suggests that selection on
unobservables is not time-constant. Also, the full-ccrm estimates potentially indicate
two opposite types of biases: first, an upward bias resulting from controlling for labour
market transition, which would lead to higher wages; and a downward bias resulting
from the out-migration of successful immigrants, resulting in lower wages. Below, we

examine whether those patterns exist for different types of migrants.
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6 Distinguishing by migration motive

The economics literature on migration has typically focused on the behaviour of la-
bour migrants, despite the fact that many migrants have non-labour-related motives
to migrate. In both Europe and the US, family reunification and family formation are
the cornerstone of immigration policies; 34% of recent migrants to the Netherlands, for
example, are such family migrants. These migrants have less attachment to the host
labour market. Jasso and Rosenzweig (1995) and Aydemir (2011) have shown that skil-
led immigrants achieve relatively greater success on the labour market compared with
family reunification immigrants. Moreover, these family migrants are also generally less
mobile than labour migrants (Bijwaard, 2010). Nonetheless, only a few studies have
explored the behaviour of family migrants in detail. Jasso and Rosenzweig (1995) focus
on family migrants to the US, Aydemir (2011) to Canada, Miller (1999) to Australia,
Rodriguez Planas and Vegas (2011) to Spain and Bijwaard and van Doeselaar (2014)
to the Netherlands.

In order to understand better the selectivity into out-migration and the effect of
the labour market status, we differentiate between labour and family migrants, who
are commonly indistinguishable in the census or commonly-used panel data. Table B.5
in Online Appendix B provides the characteristics of migrants by migration type. One
striking albeit unsurprising difference is that almost three-quarters of all family migrants
are females, compared to less than one third among labour migrants. Half of the labour
migrants are from EU15, and 14% are from the new EU (A8 countries). On the other
hand, 62% of family migrants are from LDCs, of whom 20% are from Turkey and
18% are from Morocco. Therefore, we additionally categorise the LDC family migrants
by these two countries. At the end of the observation window (1/1/2008), 84% of
the labour migrants are employed compared to 42% among family migrants, although
labour migrants are likely to be more recent (or have fewer YSM).

Unsurprisingly, only 5% of family migrants were employed at the time of entry,
although 42% became employed at the end of our observation period. On the other

hand, all labour migrants were employed upon arrival, but only 84% were employed at
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the end of our observation period. Thus, it is clear that the labour market transitions
are different between those two types of migrants and such transitions are likely to have

different effects on both wage growth and out-migration selection.
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Figure 2: Kaplan Meier estimates of survival probability to remain in the Netherlands

Figure 2 depicts the Kaplan Meier estimates of the survival probability of remai-
ning in the Netherlands by migration motive. It clearly shows that the out-migration
behaviour strongly differs between labour and family migrants. For both migration
motives, income plays an important role in explaining out-migration. When we run
a simple Cox proportional hazard model on the time spent in the Netherlands with
income (including non-wage income and zero income, in category dummies) as the only
explanatory variable, whereby we find a clear U-shaped income effect on out-migration,
similar to Bijwaard and Wahba (2014) who only use initial income, with no income and
the highest income groups leaving the soonest.

Another interesting difference between labour and family migrants is in their income
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at entry and the evolution of their wage earnings as depicted in Table B.6 in Online
Appendix B. The income at entry is clearly much lower for family migrants, even after
conditioning for a positive wage. The increase in the average income for family migrants
with YSM is due to their increase in paid employment. For labour migrants, those who
leave have a higher wage compared to those who stay. Indeed, examining the earning
growth profile of all labour migrants masks the higher earnings of those who leave:
those labour migrants who are continuously employed (both emigrants and stayers)
experience the highest wage growth. This is not the case for family migrants who do
not experience the same growth in their wages even if they are continuously employed.
For family migrants, it is clear that the labour market status is very important. This
confirms that it is problematic to pool these two types of migrants, given that they
behave differently in the labour market and in terms of out-migration.

Table B.7 in Online Appendix B depicts the employment dynamics for the labour
and family migrants separately. A very clear distinction between the labour market
behaviour of labour migrants and family migrants exists. By definition, all labour
migrants have employment experience, whereas only 53% of the family migrants do.
For family migrants the difference in labour market behaviour between stayers and
emigrants is also larger. The family migrants who remain in the country are more
mobile on the labour market than those who leave. Labour migrants who remain are
also slightly more mobile on the labour market, except that they less often experience

non-participation spells.
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6.1 Findings by migration motive

The results for the models that account for selection for the two migration motives
are depicted in Figure 3 below (see Table B.8 in Online Appendix B). It should be
emphasised that the estimates for the whole sample (both types of immigrants) shown
in Figure 1 are not a simple weighted average of the labour and family migrants. The
selection processes for both types of immigrants may be different and thus when com-
bining them (into the whole sample) we might lose part of the selection because we
assume that it is similar for all immigrants. Furthermore, the wage of family migrants
increases faster than the wages of labour migrants. Of course, many family migrants
are not employed at or soon after arrival and tend to begin employment at a lower
wage, whereby they experience a greater opportunity for wages to grow.

Ignoring the interdependence of the labour market processes leads to a biased esti-
mation of the wage growth for both types of migrants, albeit the bias is greater for the
family migrants compared to labour migrants. For labour migrants, controlling only
for out-migration is more important in early years of migration whilst labour market
endogeneity seems to matter more later on, suggesting that there is negative selection
in the early years and positive selection in later years. On the other hand, for family mi-
grants, ignoring labour market endogeneity underestimates the wage growth given the
high labour market transition they experience, whereas ignoring selective out-migration
overestimates their wage growth.

From the relative difference between the estimates of the labour ccrm and the migra-
tion model with respect to the full CCRM model, as shown in Figure 3 (see Table B.9
in Online Appendix B) we can derive some interesting insights: For labour migrants,
the full-ccrm estimates uncover two selection processes that work in the same direction
- both pulling down the wages. For family migrants, the full-ccrm estimates mask two
opposing selection processes: an upward bias resulting from controlling for selective
labour market transition, which would lead to higher wages, and a downward bias re-
sulting from the selective out-migration. More importantly, even when examining one

type of migrants, the results show that selectivity of out-migration varies over time; i.e.
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that the biases are time variant. Overall, our estimates underscore the importance of
differentiating between types of immigrants given the difference in labour supply and

out-migration probabilities influencing their earnings profiles.
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Figure 3: Wage growth by years since migration, by migration motive (labour migrants
left, family migrants right).

34



6.2 Findings by region of origin and migration motive

In this section, we distinguish between the region/country of origin given the differen-
ces in migration restrictions faced by immigrants. Accordingly, we distinguish between
four main groups: immigrants from the EU15 who can move freely in the Dutch la-
bour market; immigrants from the new EU; immigrants from other developed countries
(DC) and immigrants from developing countries (LDC). For family migrants we further
split the LDC-migrants into migrants from Turkey, Morocco and the remaining LDCs.
Figure 4 depicts the Kaplan Meier estimates of the survival probability of remaining
in the Netherlands of labour migrants and family migrants from the main countries of
origin.

For both migration motives we see clear differences among the regions of origin
vis-a-vis the likelihood to remain in the country. Labour migrants leave much sooner
overall, and immigrants from non-EU DCs leave sooner for both migration motives.
Family migrants from Turkey or Morocco hardly ever leave and for family migrants
from the remaining LDCs and from new EU-countries, departure is also rare.
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Figure 4: Kaplan Meier estimates of survival probability of remaining in the Nether-
lands, for main countries of origin by migration motive (labour migrants left, family
migrants right).

Again it should be emphasised that the selection processes for immigrants from

different regions may be different and when combining them (into the whole sample by
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migration motive) the estimated wage profiles are not a weighted sample of the wage
profiles by region. Interestingly, when we distinguish amongst labour migrants by re-
gion/country of origin, the fullCCRM estimates (Figure 5, left panel) highlight that
labour migrants from the DCs experience the smallest wage growth compared to those
from the new EU, EU and LDCs (see Tables B.10 and B.11 in Online Appendix B for the
full estimates). This is because labour migrants from DCs tend to have the highest initial
wage at €6069 compared to €2906 for EU labour migrants, €1740 for new EU labour
migrants and €3131 for LDCs labour migrants. The right panel of Figure 5 shows that
the returns to YSM for family migrants increase over time and tend to be lower than
those of labour migrants, except for family migrants from Morocco who experience the
largest wage growth, as they tend to have the lowest initial wage (€786 compared to
€936 for family migrants from Turkey and €1182 for family migrants from other LDCs).
Indeed, immigrants from the same country/region expe-rience different wage growth
depending on whether they are labour or family migrants, i.e. the region/country of
origin matters as much as the migrant type for the wage gro-wth. This confirms that out-
migration and labour market selectivity are host-country-as well as origin-country-

specific.
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6.3 Findings by gender and migration motive

Although we control for a number of labour market decisions, including labour force
participation, it is important to examine the wage growth of men and women separa-
tely. First, the literature tends to focus on male migrants only. Secondly, since females
are disproportionally represented among family migrants, it seems also particularly re-
levant to identify whether controlling for gender and migration motives biases (due
to not controlling for selective labour market and/or selective out-migration) reveals
a large differential. Figure 6 depicts the Kaplan-Meier estimates of the survival pro-
bability of remaining in the Netherlands for labour migrants and for family migrants
by gender, clearly showing that out-migration differs substantially by gender: female
family migrants leave the Netherlands sooner, whereas among labour migrants it is the

men who leave sooner.
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Figure 6: Kaplan Meier estimates of survival probability of remaining in the Nether-
lands, by gender and migration motive (labour migrants left, family migrants right).

A very clear distinction between the labour market behaviour of males and female
family migrants also exists in our data.?? Female family migrants have much less em-
ployment experience and more unemployment and non-participation spells. For labour
migrants the gender difference in labour marker behaviour is much less pronounced.

Still males have more stable employment and less unemployment and non-participation

22Detailed information is available upon request.
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experience. For female labour migrants the influence of migration behaviour on the
labour market experience seems larger.

The estimation results for the models (see Table B.12 and B.13 in Online Appen-
dix B) that account for labour market and migration selection for both genders, separa-
tely by migration motives are depicted in Figures 7. Again it should be emphasised that
the estimates for the whole sample (both genders) shown in Figure 3 are not a simple
weighted average of the male and female migrants. The selection processes for both
genders may be different and thus when combining them (into the whole sample) we
might lose part of the selection because we assume that it is similar for all immigrants.
Furthermore, the wage of female family migrants increases faster than the wages of male

family migrants. For labour migrants the gender difference in wage growth is small.
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Figure 7: Wage growth by years since migration (full CCRM), male vs female migrants
by migration motive

Overall, our results suggest that migration motives are more important for the wage
growth than just gender differences, as labour migrants behave differently from family
migrants both in term of labour market participation and out-migration. Hence our
results highlight the importance of joint modelling out-migration and wage endogeneity
when estimating wage earnings of immigrants, as those two decisions operate differently

for different types of immigrants.
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6.4 Robustness Checks

In this section, we check the robustness of our results by estimating earnings profiles
of immigrants by year of arrival to control for cohort effects. We focus on the oldest
cohort of immigrants; i.e. those who arrived in 1999. Interestingly, examining the des-
criptive evolution of average earnings of the 1999 entry cohort (Table B.14 in Online
Appendix B) clearly reveals that emigrants (those who out-migrated) have experien-
ced the largest growth in their wages, particularly for those who were continuously
employed. At the same time, emigrants show a more depressed wage growth indepen-
dent of employment status. As previously shown, emigrants’ earnings are higher than
stayers’.

Interestingly, analysis of the estimates from our three main models (migration,
labour-ccrm, and full-cerm: Table B.15 in Online Appendix B) confirms that con-
trolling only for out-migration underestimates the wage growth, and controlling only
for labour market interdependence overestimates the wage growth. Based on the 1999
cohort the estimated wage growth is higher than before, since those are the oldest co-
horts. However, the findings confirm the conclusion from the whole sample that the role
of out-migration selection and of labour market selectivity differs by migration motive
(Table B.16 in Appendix B).

Furthermore, we have also checked the sensitivity of our results to using the initial
wage at arrival (first observed wage) as the reference wage - instead of the wage at
month three - and all our results are robust. Not surprisingly, by using wage upon
arrival as the reference wage, we obtain a noticeable jump in the wage and therefore
in the wage growth between year one and year two. We also checked the robustness
of our findings by using wages at month six as the reference wage, and again find that
our results are robust and similar to those using wages at month three. Finally we also
checked the robustness of our results against using nominal wages as opposed to real

wages. Again all our findings are qualitatively unchanged.??

23The results from the robustness checks using a different reference wage - wages at six months as
well as nominal wages - are not included here but are available upon request from the authors.
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7 Conclusion

The performance of immigrants in the labour market - and particularly their earnings
- is an important indicator of their contribution to the economy. However, examining
the earnings profiles of immigrants over their migration cycle is challenging. This paper
examines immigrant wage growth, taking into account the out-migration selection and
the labour market selection using administrative data from the Netherlands. More
importantly, we address an additional challenge that has hitherto been overlooked in
this literature, namely the notion that out-migration might be correlated with the
labour market status and earnings of immigrants. We also distinguish between labour
and family migrants, whose labour market and out-migration behaviours are different
and yet are typically not disentangled. A further distinction by region of origin and
gender also shows substantial differences in the wage growth.

We first apply standard cross sectional data methods assuming our data is only
collected retrospectively at the end of the observation period. Next we apply panel data
methods using random and fixed effects - as previously undertaken in the literature -
by using similar (constructed) data to provide us with benchmark results. Next, we
estimate a model with selection into out-migration, albeit ignoring the labour market
transitions. We subsequently estimate a correlated multi-state model (labour-CCRM),
which takes the endogeneity of wages and labour market status into account, but ignores
the out-migration. Our final model combines these last two models into a multi-state
model (fulllCCRM) that takes into account the out-migration selectivity as well as the
endogeneity of the labour market status.

We find that classic panel models lead to overestimates of immigrants’ wage gro-
wth. We also find that controlling only for out-migration selectivity or controlling only
for labour market selectivity also provides biased estimates. Accounting for selective
labour market transitions seems as important as accounting for selective out-migration.
Controlling for out-migration selectivity only would underestimate the wage profiles of
migrants as it ignores the labour market transitions and periods of non-employment,

while controlling for the labour market selectivity would overestimate the wage profile,

41



as it doesn’t account for those who out-migrate because of being successful in the labour
market. Indeed, our results highlight the importance of taking into account the endo-
geneity of the labour supply and out-migration when estimating immigrant earnings
profiles.

More importantly, our findings show that different selections are important for diffe-
rent types of migrants and that selectivity is changing over time. For labour migrants,
controlling only for out-migration is more important in early years of migration whilst
labour market endogeneity seems to matter more later on, suggesting that there is
negative selection in the early years and positive selection in later years. On the ot-
her hand, for family migrants, ignoring labour market endogeneity underestimates the
wage growth given the high labour market transition they experience - whereas ignoring
selective out-migration would overestimate their wage growth. Hence, accounting for la-
bour market endogeneity seems as important as accounting for selective out-migration,
particularly for family migrants. Overall, our findings underscore that family and labour
migrants behave differently, and hence experience different forms of selection. Thus,
not distinguishing between migrant types when estimating immigrant wage profiles is

problematic.
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A. Institutional background: Dutch immigration ru-
les 1999-2007

A.1 Labour migrants

Any immigrant from the EU15 can move freely in the Dutch labour market, as can,
since 2004, immigrants from the new EU except for Bulgarians and Romanians.® All
non-EU migrants need a work permit (the “Machtiging Voorlopig Verblijf (MVV)” or
“Regular Provisional Residence Permit”). An MVV is a visa for a stay longer than 90
days. The MVV grants entry into the Netherlands and enables her/him to apply for
a residence permit for an intended stay for more than three months. Immigrants from
EEA, Australia, Canada, Japan, New Zealand, USA, South-Korea and Switzerland, are
exempted from obtaining this MVV before entry. The visa for a longer stay may be
applied for at a Dutch diplomatic or consular representation abroad. After entry, the
MVYV is valid for a maximum of three months.

To obtain a work permit, three conditions must be met: (i) the presence of priori-
tised supply (i.e. a labour market check), and the recruitment efforts of the employer

*Netherlands Interdisciplinary Demographic Institute (NIDI-KNAW /University of Groningen), PO
Box 11650, 2502 AR The Hague, The Netherlands; Phone: (431) 70 3565 224; Fax: (+31) 70 3647187;
E-mail: bijwaard@nidi.nl

Tj .wahba@soton.ac.uk

!The relevant Dutch laws are posted at http://ec.europa.eu/justice/doc_centre/citizenship
/movement/doc/netherlands_table_of _correspondence_en.pdf



to fill the position with a native; (ii) remuneration in accordance with the market, and
at least at the level of the statutory minimum wage; (iii) having secured adequate ac-
commodation. Although self-employed migrants are exempted from the work permit
requirement, residence permits are only granted if the authorities deem that the immi-
grant would serve ‘vital’ Dutch interest. The work permit is linked to the specific job,
and thus not portable by the migrant across jobs.

Immigrants from the EU15 gain rapidly the same employment and benefits rights
as natives, essentially after 3 months of full-time employment. By contrast, all other
immigrants have to gain permanent residency before gaining these rights, the qualifying
period for which is essentially 5 years of continuous full-time employment. Having lost
a job, non-EU immigrants without permanent residence have about 3 months to find
another job before they lose the right to stay in the Netherlands.

A.2 Family migrants

A foreigner who wants to stay in the Netherlands for the purpose of family reunifica-
tion or family formation has to apply for a temporary residence permit (MVV). For
family migrants the same rules as for labour migrants with regards to the MVV ap-
ply. The conditions for the visa are the same as for the residence permit, and include
among others the requirement for adequate financial resources. Recently, an additional
requirement that a family migrant between 18 and 65 should pass a basic integration
exam prior to his arrival in the Netherlands, was introduced. This requirement only
applies to foreign nationals subject to the provisional residence visa requirement and
was introduced after our observation period.

The minimum age requirement for family reunification in the Netherlands is 18
years (which was increased to 21 years in 2010) and for family formation 21 years. The
sponsor can be someone with Dutch nationality, or with a foreign nationality with a
residence permit. Family reunification can be applied for on the grounds of a registered
or non-registered partnership between two people of a different or the same gender.
The relationship should be permanent and monogamous and both partners should be
unmarried, unless the marriage has not been annulled as a result of legal impediments.
The spouses or partners are obliged to live together and lead a joint household. In
case of a marriage or registered partnership this must be inscribed in the municipal
administration.

The sponsor must have sufficient income. This income must be available for at least
one year. The required level of the income for family reunification is 100% of the level
of social assistance for a couple and for family formation it is the minimum wage (which
was raised in 2004 to 120% of the minimum wage).

A residence permit for family reasons is in principle always granted for a tempo-
rary period of one year first. This temporary residence permit can be renewed if the
conditions are still fulfilled. After three years the dependent spouse or partner of a
Dutch national or a foreign national with a permanent residence status can apply for
an independent temporary resident permit. Recently (beyond our observation window)



the condition of passing an integration exam in the Netherlands for acquiring this in-
dependent residence status is required. Sufficient income is not a condition for this
independent resident permit. After 5 years of legal stay someone can apply for a per-
manent residence status. Passing an integration exam (in case someone did not pass
this exam for the independent residence status) and sufficient resources are conditions
for this residence permit for indefinite duration.

All migrants must register in the Municipal Register of Population (GBA) with the
municipality where they have taken up residence. The GBA is a database that keeps
the personal data of all inhabitants in the Netherlands. Government services who need
personal data for their duties receive this information form the GBA. Registration in
the GBA is mandatory for anybody working in the Netherlands, as many tax-registers
use this information. Failure to register may have severe legal consequences.



B. Additional Tables

Table B.1: Parameter estimates of labour-ccrm models: Employment — Unemploy-
ment/no income transition

Employment—unemployment

Employment—no income

all labour family all labour family
Female 0.104** 0.409** 0.040% | —0.130**  0.079**  —0.141**
log(real wage) —0.853** —0.470** —1.164** | —0.309** —0.277** —0.694**
log(real wage)? —0.167**  0.086*  —0.309*"* | 0.053** 0.076**  —0.108**
log(real wage)? —0.011**  0.023**  —0.028** | 0.013** 0.012**  —0.006**
married 0.101** —0.026  —0.609** | —0.890** —0.154** 0.082
divorced 0.073 0.044 —0.652** | —0.933** —0.166"* —0.115
number of children —0.113**  —0.075"* —0.102** | —0.079** —0.049** —0.072**
age —0.120**  —0.132**  —0.094** | 0.023**  —0.064**  0.017*
age-squared 0.089** 0.139** 0.071** 0.021** 0.046** 0.015"
repeated employment | —0.017 0.204**  —0.130** | —2.084** —2.135** —2.055**
Unemployed before 2.699** 2.932** 2.613** | —0.613** —0.750** —0.575"*
No income before —0.475**  —0.650"* —0.427** | 3.980** 3.550™* 4.908**
InGDP —0.188**  —0.037 —0.164** | 0.058** 0.000 —0.010
GDP growth —0.006**  —0.008 —0.004 0.006** 0.089** 0.002
Nat UN rate 0.117* 0.180** 0.101** 0.027**  —0.029**  0.048**
UN rate at entry 0.105** 0.333** 0.020 —0.041**  0.077**  —0.049**

year of entry
2000 0.060" 0.159** 0.021 —0.041**  0.178** —0.033
2001 0.139** 0.254** 0.065 —0.032 0.263** —0.022
2002 0.147* 0.051 0.103** | —0.080**  0.256™*  —0.089**
2003 0.048 —0.295  0.103** —0.028 0.144** —0.010
2004 —0.045 —0.659**  0.137** 0.004 0.109** —0.012
2005 —0.321**  —0.745"*  —0.134" | 0.226** 0.161** 0.266™*
2006 —0.604** —0.582"* —0.586™* | 0.387** 0.190** 0.467**
duration dependence

Qemp,2 (3-6 months) | —0.268** —0.409** —0.242** | —0.410"* —0.676** —0.288**
Qemp,3 (6-12 months) | —0.149**  —0.418"* —0.106** | —0.466** —0.839** —0.317**
Qemp,a (1-2 years) —0.280** —0.537** —0.244** | —0.833** —1.123** —0.710**
Qemp,5 (2-5 years) —0.521**  —0.690** —0.504** | —1.102** —1.405** —0.967**
Qemp,6 (> D years) —0.882"* —0.936™ —0.942** | —1.336™* —1.727"* —1.127*

Sector dummies are also included

. Tp < 0.05 and **p < 0.01.



Table B.1: Parameter estimates of labour-ccrm models: Unemployment — Employ-
ment/No income transitions

Unemployment—employment

Unemployment-no income

all labour family all labour family
Female —0.900" —0.209** —1.065"" | 0.254** 0.165** 0.341*
married —0.151"  —0.062 0.103 —0.181* 0.009 1.090**
divorced —0.072 —0.097 0.164% | —1.017* —0.250" 0.146
number of children | —0.152** —0.025 —0.155"" | —0.024** 0.050 —0.016"
age —0.039* 0.055 —0.053* | —0.002  0.154™  —0.046**
age-squared —0.188"*  —0.171* —0.194* | —0.058 —0.169** —0.025"*
Unemployed before 0.125** 0.013 0.105* | —=0.976™ —0.832"* —0.978**
No income before 0.007  —0.367  0.099** 3.868** 2.189* 4.408**
InGDP 0.205** —0.010  0.186** 0.009 —0.205"  —0.082**
GDP growth 0.003 0.047** 0.004" | —0.008** 0.021 —0.005**
Nat UN rate 0.040** 0.141* 0.011 0.001 —0.139* 0.003
UN rate at entry —0.115**  —0.142"* —0.143** | 0.246** 0.214* 0.204**

year of entry

2000 —0.005 0.121" —0.047 | 0.151* 0.051 0.136™*
2001 —0.048 0.000 —0.101"* | 0.291** 0.313** 0.239**
2002 —0.033 0.122%  —0.082** | 0.248** 0.354** 0.219*
2003 0.068" 0.199** 0.062" 0.060" 0.325** 0.090**
2004 —0.034 0.184* —0.011 0.018 0.321* 0.084
2005 —0.248*  —0.025 —0.204** | 0.255** 0.227 0.343**
2006 —0.480* 0.215 —0.824" | 0.675** 0.803** 0.610**
duration dependence
Quno (3-6 months) | —0.215** —0.276™ —0.182** | 0.179** 0.203** 0.187**
Quns (6-12 months) | —0.637** —0.472"* —0.630** 0.010 —0.058 0.047"
Qun.a (1-2 years) —1.362" —1.251" —1.314* | —0.467 —0.473** —0.405"*
Quns (2-3 years) —1.598 —1.758* —1.501** | —0.598" —1.277* —0.473**
Qune (> 3 years) —1.880" —1.809** —1.782*" | —0.431"* —0.937 —0.268"*

Tp < 0.05 and **p < 0.01.



Table B.1:

ment/Unemployment transitions

Parameter estimates of labour-ccrm models:

No income — Employ-

No income-employment

No income-Unemployment

all labour family all labour family
Female —0.839* 0.060**  —0.981** | —0.362** 0.255*  —0.424**
married 0.136™ —0.008 —0.159** | —0.271* 0.083 —0.690**
divorced 0.211* 0.244*  —0.187* 0.064  0.327 —0.410*
number of children | —0.105* 0.045**  —0.113* 0.069** —0.020 0.073**
age —0.076**  —0.082"* —0.062** 0.024* 0.082% —0.014
age-squared —0.099* —0.012 —0.115* 0.090* 0.016  0.108*
Unemployed before | —0.496** —0.437** —0.545"* 2.039* 2.313* 1.993*
No income before 0.317* 0.207* 0.343* 0.065*  —0.602** 0.129*
InGDP —0.036"*  —0.244" —0.014* | —0.226" —0.091"* —0.257**
GDP growth 0.002** 0.012% 0.003** | —0.005** —0.020 —0.004*
Nat UN rate —0.067* 0.087  —0.088** 0.080* 0.224* 0.056*
UN rate at entry —0.072* —0.043 —0.071* 0.241* 0.296* 0.206**

year of entry

2000 0.050* —0.010  0.070* 0.232* 0.169* 0.217*
2001 —0.057* —0.014 —0.066** 0.363** 0.208** 0.341*
2002 —0.056** —0.122"* —0.057** 0.279* —0.026  0.278*
2003 0.005 —0.118* 0.005 —0.002 —0.370* 0.041
2004 —0.015 —0.088 —0.009 | —0.258* —0.873** —0.155"*
2005 —0.091* —0.038 —0.082** | —0.563** —1.116"" —0.434*"
2006 —0.302**  —0.195" —0.317"" | —0.479" —1.056™ —0.358"*
duration dependence
Qpp2 (3-6 months) —0.888"* —0.676" —0.901* | —0.928* —0.739** —0.935"*
Qpps (6-12 months) | —1.164** —0.704™ —1.209** | —1.213** —1.117** —1.195*
Qppa (1-2 years) —1.893 —2.010* —1.838" | —1.908" —2.827** —1.815""
Qpp s (2-3 years) —2.361"  —3.038"* —2.264* | —2.169" —4.058"* —2.045**
Qppe (> 3 years) —2.865"*  —3.802"* —2.760** | —2.347" —4.891" —2.204**

Tp < 0.05 and **p < 0.01.



Table B.1: Parameter estimates of labour-ccrm models: Log wage equation

all labour family
Female —0.458* —0.452"* —0.457**
age 0.344*  —0.073" —0.068"*
age-squared —0.038"  —0.222* 0.039**
repeated employment 0.002 —0.084** —0.099**
Unemployed before —0.070" —0.142** —0.144*
No income before —0.096** 0.230** 0.139**
InGDP 0.233* 0.003**  —0.001%
GDP growth —0.001"  —0.015** —0.037*
Nat UN rate —0.028* 0.008" 0.004
UN rate at entry 0.174*  —0.026** 0.039**

year of entry

2000 0.118  —0.057"* —0.049*
2001 0.122**  —0.022** —0.078**
2002 0.059*  —0.028"* —0.118"
2003 —0.165* 0.018%7  —0.055**
2004 —0.233"  —0.043** 0.222*
2005 —0.167*  —0.018** 0.119*
2006 —0.031"  —0.159** —0.015
2007 —0.689* 0.094* 0.215*
log(o,) —0.419* —5.926" —5.151**

Sector dummies are also included and the impact of years-since-
migration can be found in Table 3. *p < 0.05 and **p < 0.01.



Table B.2: Parameter estimates of migration models: Out-migration transitions

all labour family
Female —0.240* —0.238"*  —0.017
log(real wage) 0.685**  0.738**  (.258**
log(real wage)? —0.558**  —0.605"*  0.098"**
log(real wage)? —0.087*  —0.093** 0.002
married —0.400" —0.084** 0.117
divorced —0.205**  —0.357** 1.004**
number of children | —0.325* —0.287* —0.329**
age 0.229**  —0.078*  (0.284**
age-squared —0.110** 0.040**  —0.147*
InGDP 0.390**  0.046*  0.443*
GDP growth 0.015*  0.058** 0.018
Nat UN rate —0.023**  —0.035"*  0.132*
UN rate at entry —0.211"  —0.263** 0.149

year of entry

2000 —0.123**  —0.126** 0.136
2001 —0.232"*  —0.235™ 0.311"
2002 —0.183*  —0.108** 0.087
2003 0.034"  0.224* 0.107
2004 0.250** 0.451** 0.224
2005 0.406™  0.593*  0.888**
2006 0.427*  0.507** 1.112*
duration dependence
as (6-12 months) 1.089*  1.074*™  1.283*
a3 (12-18 months) 1.377 1.383*  0.860**
a4 (18-24 months) 1.537*  1.550**  0.969**
as (2-5 years) 1.442*  1.495*  1.331*
ag (> b years) 1.152** 1.214** 1.323*

Sector dummies are also included. Tp < 0.05 and **p < 0.01



Table B.2: Parameter estimates of migration models: Log wage equation

all labour family
Female —0.338"  —0.236" —0.285"*
age 0.493* 0.698" 0.187*
age-squared —0.097* —0.149" —0.068**
InGDP 0.267* 0.178* 0.146*
GDP growth 0.000  0.011* —0.003**
Nat UN rate —0.022"*  —0.013"* —0.028**
UN rate at entry 0.121** 0.171* 0.001

year of entry

2000 0.082* 0.135* 0.011"
2001 0.093* 0.186* —0.022**
2002 0.032* 0.127  —0.048"
2003 —0.114"  —0.041" —0.053**
2004 —0.168" —0.162** 0.001
2005 —0.167  —0.262** 0.319**
2006 —0.129"  —0.149** 0.113*
2007 —0.698"  —0.696** 0.162*
log(o,) —0.261" —0.222* —0.411*

Sector dummies are also included and the impact of years-
since-migration can be found in Table 3. Tp < 0.05 and
**p < 0.01



Table B.3: Parameter estimates of full-ccrm models: Employment — Unemployment/no
income transition

Employment—unemployment Employment—no income

all labour family all labour family
Female 0.084** 0.362** 0.032 —-0.171**  —0.035** —0.131**
log(real wage) —0.840"*  —0.511** —1.175" | —0.251** —0.181** —0.520**
log(real wage)? —0.137**  0.075**  —0.316" | 0.067** 0.080**  —0.034**
log(real wage)? —0.005%  0.026**  —0.029** | 0.014** 0.012** 0.003
married 0.160** —0.068  —0.592** | —0.954** —0.289** 0.070
divorced 0.134** 0.098 —0.652** | —0.899** —0.224*  —0.068
number of children —0.088** 0.007 —0.094** | —0.074** —0.047** —0.082**
age —0.098** —0.115"* —0.091** | 0.038**  —0.081**  0.045**
age-squared 0.087** 0.127** 0.071** 0.015** 0.044** —0.003

repeated employment | 0.056** 0.269**  —0.107** | —2.118* —2.430" —2.053**
Unemployed before 2.707* 2.995* 2.611** | —0.665** —0.822** —0.581**

No income before —0.512**  —0.754** —0.450** | 3.643** 3.667* 4.705**
InGDP —0.177*  —0.065" —0.160** | 0.116**  —0.023**  0.023**
GDP growth —0.008**  —0.027**  —0.005" | 0.004** 0.054** —0.000
Nat UN rate 0.111** 0.157** 0.092** 0.009%  —0.017t  0.050**
UN rate at entry 0.197** 0.395** 0.025 0.004 0.043**  —0.038**
year of entry
2000 0.118** 0.161** 0.022 0.065** 0.216** —0.026
2001 0.224** 0.295** 0.060 0.081** 0.259** —0.013
2002 0.184** 0.053 0.089** 0.007 0.220**  —0.090**
2003 —0.024  —0.378**  0.078" | —0.042**  0.110**  —0.039"
2004 —0.198**  —0.816**  0.108" | —0.086** 0.000 —0.042
2005 —0.486**  —0.873**  —0.205** | 0.053" —0.016 0.249**
2006 —0.705**  —0.655** —0.672** | 0.045%  —0.136**  0.450**

duration dependence
Qemp,2 (3-6 months) | —0.260"* —0.358** —0.243** | —0.466"* —0.646** —0.303**
Qemp,3 (6-12 months) | —0.158**  —0.405** —0.110"* | —0.545"* —0.799** —0.329**

Qemp,a (1-2 years) —0.293"*  —0.534™ —0.254™ | —0.886™" —1.053** —0.715**
Qemp,5 (2-5 years) —0.499**  —0.606"* —0.511** | —1.195** —1.388** —0.977**
Qemp,6 (> D years) —0.860** —0.873** —0.964** | —1.614™ —1.951*" —1.144**

Sector dummies are also included. Tp < 0.05 and **p < 0.01
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Table B.3: Parameter estimates of full-ccrm models: Unemployment — Employment /No

income transitions

Unemployment—employment

Unemployment-no income

all labour family all labour family
Female —0.883" —0.144* —1.046"* | 0.165** —0.017  0.289*
married —0.041 —0.026 0.113 —0.400"  —0.081 1.135**
divorced 0.010 —0.054 0.153 —1.087* —0.293**  0.303**
number of children | —0.133** 0.001 —0.148" | —0.034** 0.037 —0.021**
age —0.040* 0.016 —0.065* 0.021 0.175* —0.020
age-squared —0.193** —0.138" —0.190** | —0.068" —0.175** —0.026™*
Unemployed before 0.142** 0.051 0.116™ | —1.003** —0.887** —(0.988"*
No income before —0.055" —0.416"  0.096** 3.552** 2.104** 4.255*
InGDP 0.209** —0.055 0.186™* 0.046  —0.203"* —0.068"*
GDP growth 0.003 0.029** 0.004" | —0.008** 0.014 —0.006**
Nat UN rate 0.028** 0.124** 0.005 —0.027>  —0.215"*  —0.008
UN rate at entry —0.148"  —0.184* —0.134™ | 0.214** 0.169** 0.186**

year of entry

2000 —0.017 0.073 —0.039 | 0.139* 0.194** 0.117*
2001 —0.073** —0.035 —0.081** | 0.260** 0.370** 0.205**
2002 —0.045 0.063 —0.081** | 0.208** 0.422** 0.177**
2003 0.101** 0.188** 0.063" 0.032 0.342** 0.064"
2004 0.053 0.192% —0.001 —0.019  0.258* 0.064
2005 —0.195* 0.027  —0.206™ | 0.159** 0.019 0.314**
2006 —0.455"  0.236%  —0.819** | 0.443** 0.467** 0.509**
duration dependence
Qyn2 (3-6 months) —0.199"  —0.221"* —0.184"* | 0.167** 0.197** 0.180**
Quns (6-12 months) | —0.617* —0.475" —0.637** | —0.001 —0.020 0.055%
Qun.a (1-2 years) —1.323* —1.268"* —1.310" | —0.500"* —0.521** —0.397**
Qun,s (2-3 years) —1.556" —1.750" —1.510"" | —0.654™ —1.333"* —0.466"*
Qune (> 3 years) —1.822"*  —1.842* —1.785" | —0.519"* —1.080"* —0.261**

tp < 0.05 and **p < 0.01
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Table B.3:

ment/Unemployment transitions

Parameter estimates of full-ccrm models:

No income — Employ-

No income-employment

No income-Unemployment

all labour family all labour family
Female —0.804** 0.152*  —0.981* | —0.318"* 0.372**  —0.416**
married 0.300* 0.057**  —0.189** | —0.053" 0.071 —0.756**
divorced 0.282** 0.330*  —0.341** 0.177* 0.375"  —0.599**
number of children | —0.058"* 0.066**  —0.065* 0.070** 0.036 0.078*
age —0.150*  —0.158" —0.130"* | —0.021** 0.116™ —0.055**
age-squared —0.064** 0.029"*  —0.089** 0.097* —-0.015  0.123*
Unemployed before | —0.437** —0.276"* —0.530** 2.129* 2.537 2.034**
No income before 0.367* 0.364** 0.362* 0.081* —0.473** 0.152**
InGDP —0.097*  —0.377* —0.049" | —0.259** —0.162"* —0.281**
GDP growth 0.001 —0.019** 0.002** | —0.005™* —0.054" —0.004**
Nat UN rate —0.099* —-0.019 —0.103** 0.061* 0.184* 0.036**
UN rate at entry —0.077*  —0.066" —0.075** 0.277* 0.495* 0.209*

year of entry

2000 0.012  —0.045  0.033** 0.246** 0.282** 0.217*
2001 —0.091**  —0.088"* —0.095** 0.383* 0.324* 0.338"
2002 —0.054**  —0.079" —0.070** 0.311* 0.106%* 0.291**
2003 0.047* —0.007 0.022 0.006 —0.428* 0.065*
2004 0.072* 0.146** 0.026 | —0.283" —0.986** —0.143*"
2005 0.019  0.202* —0.028 | —0.575" —1.207* —0.409**
2006 —0.152** 0.133*  —0.242** | —0.432"* —0.780" —0.327**
duration dependence
Qpp2 (3-6 months) | —0.909** —0.753"* —0.918** | —0.933** —0.776** —0.937**
Qpps (6-12 months) | —1.172*  —0.7564™ —1.243* | —1.225** —1.087* —1.208**
Qppa (1-2 years) —1.924"  —1.946* —1.886" | —1.931"* —2.698** —1.822**
Qpp s (2-3 years) —2.393*  —2.917 —2.316" | —2.176™ —4.000* —2.039**
Qppe (> 3 years) —2.834*  —3.535"  —2.772" | —2.306™ —4.720" —2.166**

Tp < 0.05 and **p < 0.01
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Table B.3: Parameter estimates of full-ccrm models: Log wage equation

all labour family
Female —0.453"  —0.443"* —0.439**
age 0.343* 0.395* 0.168**
age-squared —0.072**  —0.090* —0.077*
repeated employment | —0.088** —0.253** 0.035*
Unemployed before —0.045" —0.100"* —0.097*
No income before —0.157* —0.164" —0.138**
InGDP 0.273* 0.255** 0.151*
GDP growth 0.001* 0.007**  —0.001%
Nat UN rate —0.026"*  —0.017" —0.038**
UN rate at entry 0.006™ 0.001 0.009

year of entry

2000 0.001 —0.005 0.038**
2001 —0.038* —0.047* —0.052**
2002 —0.041"  —0.025" —0.083**
2003 —0.066™* —0.031" —0.124**
2004 —0.0127 —0.007 —0.056**
2005 —0.011 —0.074* 0.224*
2006 —0.019" —0.080** 0.040*
2007 —0.154"  —0.256™ —0.096**
log(c,) —0.392"*  —0.436™ —0.453**

Tp < 0.05 and **p < 0.01. Sector dummies are also included
and the impact of years-since-migration can be found in Table 3.

Table B.4: Relative difference to full-ccrm: Estimates of impact of years since migration
(YSM) on log real wage of migrants

cross sectional panel stock data

OLS-employed Heckman | RE?* FE*  labour-ccrm | Migration
YSM1P 0.071* 0.061** | 1.097* 1.210* 0.060** 0.126**
YSM2 —0.017 —0.032** | 0.749** 0.891** 0.098** —0.076*"
YSM3 —0.083** —0.102** | 0.503** 0.684** 0.092** —0.140*
YSM4 —0.046* —0.064* | 0.324** 0.555** 0.095* —0.167*
YSMb5 —0.029* —0.046* | 0.190** 0.479** 0.106** —0.181*
YSM6 0.063** 0.045* | 0.081** 0.427* 0.094* —0.209*
YSM7 0.075* 0.053* 0.004  0.431* 0.111* —0.249*
YSMS 0.175* 0.146** | 0.203*  0.748" 0.141* —0.315*

(/3’]» - Bfun,ccrm)/ﬁfuu,ccrm with j € {OLS, Heckman, panel RE, panel FE, labour-ccrm,
migration }. **p < 0.001 *p < 0.01 *p < 0.05

& RE: Random effects; FE: Fixed effects.

b YSM1: Years-since-migration 1-2 year; YSM2: Years-since-migration 2-3 years; etc.
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Table B.5: Descriptive statistics by migration motive
Labour Family

entry end entry end

EU 15 52.0% 47.6% | 8.3% 5.8%
new EU 13.7% 18.5% | 6.6% 6.5%

DC 154% 13.3% | 13.4% 10.1%
LDC 16.4% 18.0% | 34.2%  34.8%
Turkey 20%  21% | 19.7% 22.8%
Morocco 0.5% 0.6% | 17.9% 20.6%

Female 20.2% 27.4% | 73.8% 72.6%

Age <25 | 16.2% 14.9% | 294%  32.5%
Age 25-30 | 23.6% 23.2% | 25.3%  25.9%
Age 30-35 | 16.8% 16.6% | 18.9% 17.7%
Age 35-40 | 10.3% 10.3% | 12.0% 11.0%
Age 40-45 | 6.6%  6.6% 6.9% 6.4%
Age 45-50 | 41%  3.7% 3.9% 3.4%
Age 50-65 | 22.5% 24.2% | 3.6% 3.0%

Married 24.0% 36.3% | 100%  92.7%

Employed | 100% 83.6% | 5.1%  41.8%
YSM

0-1 year 24.3% 7.3%
1-2 year 18.0% 8.5%
2-3 year 7.6% 8.8%
3-4 year 8.1% 10.6%
4-5 year 7.9% 14.4%
5-6 year 9.1% 13.7%
6-7 year 9.4% 13.4%
7-8 year 8.7% 12.1%
8-9 year 6.8% 11.2%
Total 92,893 48,599 | 101,882 80,801

& Percentage of all employed.
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Table B.6: Evolution of average real income, by migration motive

Labour migrants

All migrants Stayers© Emigrants?
All Emp* EmpP All Emp* EmpP All Emp®* EmpP
cont cont cont
entry €2501 €2570 €2964 | €2291 €2373 €2689 | €2731 €2795 €3422
# migrants 92,199 82,283 49,053 | 42,287 43,779 30,622 | 43,912 38,504 18,431
after 3 months | €2960 €3243 <€3577 | €2775 €3003 <€3308 | €3157 €3521 €4007
last observation | €2614 €3943 €4254 | €2919 €3556 <€3813 | €2279 €4641 €4988
observation end | €2923 €3561 <€3817 | €2919 <€3556 €3813 - - -
YSM
0-1 year €2855 €3040 €3516 | €2666 €2808 <€3188 | €3062 <€3305 <€4061
1-2 year €2912 €3625 €4125 | €2761 €3131 €3567 | €3063 €4230 €4946
2-3 year €2874 €3755 €4372 | €2798 €3206 €3707 | €2961 €4602 €5509
3—4 year €2808 €3739 €4452 | €2829 €3315 €3897 | €2774 €4715 £€5885
4-5 year €2692 €3611 €4249 | €2764 €3299 €3844 | €2529 €4723 €5839
5-6 year €2641 €3519 €4125 | €2667 €3215 €3716 | €2549 €5310 €6766
67 year €2712 €3521 €4113 | €2776 €3352 €3881 | €2354 €5237 €6768
7-8 year €2803 €3616 €4074 | €2876 €3523 €3933 | €2126 €5383 £€7216
89 year €2094 €3815 €4389 | €2999 €3732 €4244 | €2867 €8183 -
Family migrants
All migrants Stayers® Emigrants?
All Emp®* EmpP All Emp®* EmpP All Emp* EmpP
cont cont cont

entry € 87 €1674 €2351 | € 74 €1517 €2240 | € 137 €2123 €2679
# migrants 100,787 4,367 2,087 | 79,904 3,240 1,562 | 20,883 1,127 525
after 3 months € 198 €1289 €2647 | € 190 €1188 £€£2515 | € 228 £€1780 €3041
last observation | € 634 €1555 €3553 | € 730 €1513 €3501 | € 268 €2120 €£3706
observation end | € 730 €1513 €3492 | € 730 <€1513 €3501 - - -
YSM
0-1 year €307 €1129 €2720 | € 310 €1057 €2572 | € 298 €1569 <€3162
1-2 year €502 €1274 €3308 | € 527 €1219 €3031 | € 396 €1719 €4419
2—-3 year €606 €1334 €3529 | € 639 €1303 €3322 | € 418 £€1668 £4832
3—4 year €655 €1325 €2873 | € 684 £€1307 €2696 | € 439 <€1581 £€£4192
4-5 year €704 €1356 €2667 | € 728 €1344 €2541 | € 463 €1577 €4209
5-6 year €763 €1415 €3802 | € 784 £€1406 €3747 | € 483 £€1667 <€4918
67 year €829 €1487 €4825 | € 847 €1484 €4908 | € 470 €1578 €2204
7-8 year €841 €1462 €2608 | € 853 £€1459 €2623 | € 453 €1656 €2118
89 year €854 €1465 €2319 | € 862 <€1465 €2319 | € 374 €1477 -

& Only for wage-earners employed migrants, employed at observation time.
> Only for wage-earners continuously employed migrants.
¢ Migrants who remained in the Netherlands until the last observation time, 1/1/2008.

d Migrants who left the Netherlands before the last observation time.
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Table B.7: Employment dynamics: Labour vs family migrants

Labour migrants Family migrants
all  stayers emigrants all  stayers emigrants

Employment spells

0 0% 0% 0% 46.9% 41.1% 68.9%

1 82.1% 79.5% 85.0% 27.8% 29.8% 20.5%

2 12.1%  13.3% 10.8% 13.3%  15.0% 6.5%

3 3.5%  4.1% 2.8% 6.5%  7.6% 2.3%

>4 23%  3.1% 1.4% 5.5%  6.4% 1.8%
Unemployment spells

0 91.7%  90.1% 93.5% 70.3%  65.8% 87.7%

1 58%  6.5% 5.0% 18.9% 21.6% 8.5%

2 1.7%  21% 1.2% 6.9%  8.0% 2.7%

>3] 08% 1.2% 0.4% 3.9%  4.6% 1.2%

Non-participation spells

0 57.6% 70.1% 43.9% 3.1%  3.2% 3.0%

1 32.4% 20.8% 45.2% 62.1% 58.9% 74.2%

2 6.6%  5.5% 7.8% 18.9% 20.1% 14.2%

3 21%  2.1% 2.0% 8.7%  9.6% 5.2%

>4 1.3%  0.6% 1.0% 72%  82% 3.4%

Table B.8: Impact of years since migration (YSM) on log wage: Labour vs family.

Labour Family

labour-ccrm  Migration full-ccrm | labour-ccrm Migration  full-ccrm

YSM12|  0.094** 0.131** 0.123** 0.215** 0.208** 0.206**
(0.003) (0.003) (0.002) (0.003) (0.003) (0.003)

YSM2 0.135** 0.146™* 0.156** 0.343** 0.303** 0.329**
(0.003) (0.003) (0.003) (0.003) (0.003) (0.003)

YSM3 0.165** 0.156** 0.178** 0.413** 0.360** 0.395**
(0.003) (0.004) (0.003) (0.003) (0.003) (0.003)

YSM4 0.187** 0.166™* 0.194** 0.448** 0.386** 0.429**
(0.004) (0.004) (0.004) (0.003) (0.004) (0.003)

YSMb 0.212** 0.179** 0.217** 0.462** 0.394** 0.442**
(0.004) (0.005) (0.004) (0.004) (0.004) (0.004)

YSM6 0.227** 0.187** 0.226** 0.469** 0.398** 0.449**
(0.005) (0.006) (0.005) (0.004) (0.004) (0.004)

YSM7 0.229** 0.187** 0.228** 0.464** 0.387** 0.444**
(0.006) (0.008) (0.006) (0.005) (0.005) (0.005)

YSMS 0.217** 0.179** 0.221** 0.445** 0.361** 0.424**
(0.011) (0.015) (0.012) (0.008) (0.009) (0.008)

8 YSM1: Years-since-migration 1-2 year; YSM2: Years-since-migration 2-3 years; etc.
*ok
p < 0.01
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Table B.9: Relative difference to full-ccrm: Estimates of impact of years since migration
(YSM) on log real wage of migrants: Labour vs family migrants.

Labour Family

labour-ccrm  Migration | labour-ccrm Migration
YSM1?8|  —0.229** 0.071* 0.040* —0.121*
YSM2 | —0.135* —0.062** 0.044* —0.159*
YSM3 | —0.073* —0.123** 0.044* —0.159*
YSM4 —0.034 —0.145* 0.044* —0.167*
YSMb5 —0.023 —0.171* 0.044* —0.174*
YSM6 0.003 —0.172* 0.044* —0.179*
YSM7 0.005 —0.181* 0.045* —0.195*
YSMS —0.019 —0.192** 0.049* —0.218"

(Bj —Bfuu_ccrm)/ﬁfuu_ccrm with j € {labour-ccrm, migration }. **p <
0.001 *p < 0.01 *p < 0.05

& YSM1: Years-since-migration 1-2 year; YSM2: Years-since-
migration 2-3 years; etc.

Table B.10: Full-ccrm Impact of years since migration (YSM) on log wage: Labour
migrants by region of origin

EU15 new EU DC  LDC
YSM1% 0.154%  0.096* 0.103" 0.122"
(0.003)  (0.006)  (0.005) (0.005)
YSM2 | 0.215*  0.162**  0.134** 0.199**
(0.003)  (0.007) (0.006) (0.005)
YSM3 | 0.268**  0.220*  0.147* 0.256**
(0.004)  (0.008)  (0.007) (0.006)
YSMA4 | 0312 0.277**  0.167* 0.312**
(0.004)  (0.010)  (0.008) (0.007)
YSM5 | 0.350*  0.351**  0.238" 0.379**
(0.005)  (0.011)  (0.009) (0.008)
YSM6 | 0.380"  0.410**  0.286" 0.438**
(0.005) (0.014) (0.011) (0.010)
YSM7 | 0.395*  0.472*  0.355"  0.500**
(0.007)  (0.020) (0.015) (0.013)
YSMS | 0.412**  0.504**  0.377*  0.454**
(0.014)  (0.042) (0.030) (0.025)

& YSM1: Years-since-migration 1-2 year; YSM2:
Years-since-migration 2-3 years; etc.
Tp < 0.05 and **p < 0.01
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Table B.11: Full-ccrm Impact of years since migration (YSM) on log wage: Family
migrants by region of origin

EU 15 new EU DC LDC  Turkey Morocco
YSM1?2| 0.120*  0.112*  0.151* 0.197* 0.215**  0.291*
(0.010)  (0.010) (0.009) (0.005) (0.004) (0.005)
YSM2 | 0.145*  0.236™  0.230** 0.332** 0.350**  0.441**
(0.012) (0.012) (0.010) (0.005) (0.005) (0.005)
YSM3 | 0.163*  0.298*  0.283* 0.409** 0.422**  (0.535**
(0.015) (0.014) (0.011) (0.006) (0.005) (0.006)
YSM4 | 0.186™  0.330"*  0.308** 0.451** 0.470**  0.587**
(0.017)  (0.017) (0.012) (0.006) (0.006) (0.006)
YSM5 | 0.177*  0.377  0.300* 0.466* 0.500**  0.620**
(0.018) (0.019) (0.013) (0.007) (0.006)  (0.007)
YSM6 | 0.202*  0.400**  0.304* 0.472** 0.534*  0.627*
(0.021) (0.023) (0.015) (0.008) (0.007) (0.008)
YSM7 | 0.166"  0.417*  0.295* 0.483* 0.532**  0.637**
(0.026) (0.029) (0.018) (0.009) (0.009) (0.009)
YSMS8 | 0.142**  0.385**  0.288** 0.453™* 0.536™*  0.645**
(0.039) (0.045) (0.030) (0.015) (0.014) (0.015)

& YSM1: Years-since-migration 1-2 year; YSM2: Years-since-migration 2-3

years; etc.
Tp < 0.05 and **p < 0.01
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Table B.12: Impact of years since migration (YSM) on log wage: Labour vs family
migrants by gender

Labour Family
labour-ccrm  Migration  full-ccrm ‘ labour-ccrm  Migration  full-ccrm
Males
YSM12|  0.072** 0.122** 0.109** 0.231** 0.230** 0.224**
(0.003) (0.003) (0.003) (0.003) (0.003) (0.003)
YSM2 0.106** 0.139** 0.143** 0.354** 0.324** 0.341**
(0.004) (0.004) (0.003) (0.003) (0.004) (0.003)
YSM3 0.129** 0.149** 0.160** 0.405** 0.365** 0.389**
(0.004) (0.005) (0.004) (0.004) (0.004) (0.004)
YSM4 0.148** 0.162** 0.175** 0.433** 0.384** 0.416**
(0.005) (0.006) (0.004) (0.004) (0.004) (0.004)
YSMb 0.174** 0.189** 0.204** 0.441** 0.390** 0.423**
(0.005) (0.006) (0.005) (0.005) (0.005) (0.005)
YSM6 0.184** 0.198** 0.209** 0.436** 0.383** 0.418**
(0.006) (0.007) (0.006) (0.005) (0.006) (0.005)
YSM7 0.189** 0.207** 0.216** 0.423** 0.366** 0.405**
(0.008) (0.010) (0.008) (0.007) (0.007) (0.007)
YSMS8 0.164** 0.189** 0.201** 0.406** 0.344** 0.385**
(0.014) (0.019) (0.015) (0.011) (0.012) (0.011)
Females
YSM1#  0.119** 0.147** 0.135** 0.198** 0.186** 0.189**
(0.004) (0.004) (0.004) (0.004) (0.005) (0.004)
YSM2 0.164** 0.158** 0.161** 0.343** 0.287** 0.325**
(0.005) (0.005) (0.004) (0.005) (0.005) (0.005)
YSM3 0.198** 0.167** 0.186** 0.435** 0.364** 0.415**
(0.005) (0.006) (0.005) (0.005) (0.005) (0.005)
YSM4 0.219** 0.174** 0.203** 0.483** 0.396** 0.460**
(0.006) (0.007) (0.006) (0.006) (0.006) (0.005)
YSMb5 0.233** 0.168** 0.207** 0.504** 0.407** 0.479**
(0.007) (0.008) (0.006) (0.006) (0.006) (0.006)
YSM6 0.248** 0.173** 0.220** 0.526** 0.422** 0.499**
(0.008) (0.009) (0.008) (0.007) (0.007) (0.006)
YSM7 0.241** 0.169** 0.216** 0.530** 0.417** 0.502**
(0.010) (0.012) (0.010) (0.008) (0.008) (0.008)
YSMS8 0.245** 0.179** 0.228** 0.509** 0.387** 0.480**
(0.018) (0.023) (0.018) (0.012) (0.014) (0.012)
8 YSM1: Years-since-migration 1-2 year; YSM2: Years-since-migration 2-3 years; etc.

*p < 0.01
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Table B.13: Relative difference to full-ccrm: Estimates of impact of years since migra-
tion (YSM) on log real wage of migrants: Labour vs family migrants by gender.

Labour Family
labour-ccrm  Migration ‘ labour-ccrm  Migration
Males

YSM1#|  0.125* —0.337 0.027* 0.031*
YSM2 | —0.026* —0.255* —0.051* 0.037

YSM3 | —0.073** —0.197* —0.061* 0.042**
YSM4 | —0.071* —0.154* —0.077** 0.042**
YSM5 | —0.076** —0.148* —0.079* 0.043*
YSM6 |  —0.053** —0.121* —0.085** 0.042**
YSM7 | —0.044* —0.126** —0.097* 0.044**
YSM8 | —0.062* —0.185** —0.105" 0.056**

Females

YSM1?|  0.090** —0.119* —0.014* 0.050

YSM2 | —0.019* 0.017* —0.117* 0.055**
YSM3 | —0.102** 0.065* —0.124* 0.048**
YSM4 | —0.142** 0.082** —0.141* 0.048**
YSM5 | —0.184* 0.130* —0.149* 0.053**
YSM6 | —0.214* 0.129* —0.153** 0.054**
YSM7 | —0.217 0.116* —0.169* 0.055**
YSM8 | —0.213* 0.074* —0.194* 0.060**

(Bj _Bfull—ccrm)/Bfull—ccrm with j € {labour-ccrm, migration }. **p <
0.001 *p < 0.01 *p < 0.05

& YSM1:

Years-since-migration 1-2 year;
migration 2-3 years; etc.
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Table B.14: Evolution of average income: 1999-cohort

All migrants Stayers® Emigrants?
All Emp* EmpP All Emp* Emp® All Emp* EmpP
cont cont cont

entry €1058 €2207 €2571 | € 502 €1661 €1889 | €1683 €2490 €2939
after 3 months | €1319 €2505 €3101 | € 706 €1761 €2340 | €2012 €3040 €3513
last observation | €1436 €3013 €4648 | €1411 €2312 €4105 | €1465 €4279 €4940
observation end | €1411 €2313 €4116 | €1411 €2312 €4105 - - -
YSM
0-1 year €1363 €2189 €3137 | € 790 €1512 €2372 | €2009 €2798 €3549
1-2 year €1613 €2694 €3964 | € 1081 €1832 €2950 | €2284 €3775 €4608
2-3 year €1516 €2561 €4105 | € 1182 €1896 €3040 | €2061 €3811 €5133
3—4 year €1406 €2401 €4037 | € 1196 €1913 €3087 | €1866 €3715 €5475
4-5 year €1318 €2260 €3940 | € 1202 €1935 €3264 | €1670 €3569 €5561
56 year €1353 €2319 €4263 | € 1266 €2047 €3602 | €1735 €3998 €6829
6-7 year €1351 €2260 €4137 | € 1341 €2140 €3910 | €1417 €3551 €5789
7-8 year €1439 €2354 €4282 | € 1446 €2286 €4143 | €1350 €3833 €6395
8-9 year €1437 €2341 €4298 | € 1433 €2304 €4158 | €1633 <€5703 -

& Only for wage-earners employed migrants, employed at observation time.
b Only for wage-earners continuously employed migrants.
¢ Migrants who remained in the Netherlands until the last observation time, 1/1/2008.
d Migrants who left the Netherlands before the last observation time.
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Table B.15: Estimated impact of years since migration (YSM) on log wage of migrants:
1999 entry cohort.

labour-ccrm Migration  full-ccrm

YSM1#|  0.224* 0.177* 0.215*
(0.005) (0.004) (0.005)

YSM2 0.286** 0.204** 0.263**
(0.006) (0.005) (0.005)

YSM3 0.323** 0.197** 0.296**
(0.006) (0.005) (0.005)

YSM4 0.317** 0.148* 0.292*
(0.008) (0.007) (0.008)

YSM5 0.347** 0.174* 0.324*
(0.009) (0.008) (0.008)

YSM6 0.354** 0.195** 0.329**
(0.007) (0.007) (0.007)

YSM7 0.367** 0.225* 0.332*
(0.006) (0.005) (0.006)

YSMS 0.332** 0.193** 0.283**
(0.008) (0.008) (0.008)

& YSM1: Years-since-migration 1-2 year; YSM2:
Years-since-migration 2-3 years; etc.
**p < 0.01
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Table B.16: Estimated impact of years since migration (YSM) on log wage: Labour vs
family migrants, 1999 entry cohort

Labour Family
labour-ccrm Migration  full-ccrm | labour-cerm  Migration  full-ccrm
YSM1#*|  0.193* 0.150** 0.207* 0.282** 0.266** 0.274**
(0.009) (0.005)  (0.006) (0.007) (0.007)  (0.007)
YSM2 0.241* 0.157 0.226™ 0.373* 0.330™* 0.355™*
(0.009) (0.007)  (0.008) (0.008) (0.008)  (0.007)
YSM3 0.287* 0.144* 0.279* 0.431* 0.353** 0.410*
(0.009) (0.007)  (0.008) (0.008) (0.008)  (0.007)
YSM4 0.304* 0.115* 0.322* 0.445* 0.324* 0.422*
(0.013) (0.010)  (0.011) (0.010) (0.011)  (0.010)
YSMb5 0.366™ 0.156™ 0.374* 0.486™ 0.360** 0.458**
(0.014) (0.011) (0.012) (0.011) (0.012) (0.011)
YSM6 0.394** 0.169** 0.363** 0.503** 0.389** 0.473**
(0.011) (0.009)  (0.010) (0.010) (0.010)  (0.009)
YSM7 0.428* 0.191* 0.331* 0.537 0.432* 0.501**
(0.009) (0.008)  (0.009) (0.008) (0.008)  (0.008)
YSMS 0.437* 0.171* 0.296** 0.513* 0.409** 0.475*
(0.013) (0.012)  (0.013) (0.010) (0.010)  (0.010)
& YSM1: Years-since-migration 1-2 year; YSM2: Years-since-migration 2-3 years; etc.

**p < 0.01
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