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1. Introduction

In Western Europe, there is increasing concern tatheuassimilation of the children of the large adh of
guest worker immigrants. Contrary to what one migkpect, results from the international PISA, PIRLS
and TIMMS studies show that in most Continental dpean countries immigrants continue to lag
significantly behind their native peers even in ieeond generation (Schnepf, 2007; OECD, 2010hén
face of a rapidly growing population of second-gatien immigrant youth, this is a puzzle of major
importance. In this paper, we focus on the effdcparents’ years since migration on second-germrati
pupils’ achievement and thus on intergeneratiooalinherited, integration. It turns out that themed-
generation immigrants, whose parents have sperdrfgears since migration in the country of destimat
before having their child, inherit severe disadeges from their immigrant parents.

The literature on immigrant outcomes typically feses on the time (first-generation) immigrants Haneel

in the host country. For the first generation, tignece migration (or age at arrival) reflects btithir own
and their families’ time since migration and therelheit potential integration in the host country. By
contrast, second-generation immigrants are typiaahsidered a homogenous group with respect to the
potential for integration, since they all — by défon - have been born and raised in the host wpun
However, they still differ by theifamilies’ potential for integration, i.e. their parents’ y@aince migration,
and thus by their own potential for intergeneraioror inherited, integration and its derived effea
educational outcomes. Thus, in this study, we aeallje effect oparents’time since migration (before the
child’s birth) on children’s educational outcoméshe end of lower secondary education.

We analyse father's and mother’'s years since nigraseparately, since parents have not necessarily
migrated to Denmark jointly, in which case theingi since migration varies. In our sample, 70% gfilpu
have parents, who arrived in Denmark more tharetlyears apart in timeéOne particular source of this
variation is the widespread practice among immigran Denmark and other European countries of
marrying a marriage migrant from their country afm." This practice may result in substantial difference
between father’'s and mother’s years since migrasimte one of them may have migrated to Denmattk wi
his/her parents as a child and thus has been raisgdeducated in Denmark, while the other is antece
immigrant at the time of childbirth.

The literature on effects of immigrants’ age aivailror years since migration is rooted in the tlyeof
transmission of human capital and language capvtat generations. Looking first at the parent gatien,
these studies document that age at migration rsdterimmigrants’ own assimilation as measured loy e
language proficiency, educational attainment andesabecause there exist certain critical ageshichw
migration hampers language proficiency and educaligrogressioh.As a consequence, the effect of
parents’ age at migration may be transmitted tacthilelren, and the transmission may work througress
different channels.

! The expression “marriage migration” denotes thacfite of immigrants residing in the country of titestion to get
married to someone residing in their country ofjoribefore marriage.

2 See Schaafsma & Sweetman (2001) for Canada, Blga@kIChin (2004, 2010) and Chiswick & DebBurman @2
for the US, and Van Ours & Veenman (2006) for tieghérlands.



While there is a small body of literature on théeefs of first-generation immigrants’ age at arriea
educational outcomes (Bthimark, 2008; Cortes, 2@B6énzalez, 2003; Van Ours & Veenman, 2006),
previous research on the effect of parents’ ygareanigration on their children’s education iserafo our
knowledge, this is studied only in one recent papeRsiund, Bohimark & Skans (2009). They look at a
sample of primarily guest-worker migrants from Nordountries in Sweden and exploit sibling-fixefeefs

to identify the effect of the mother’s years simegration on e.g. education. They document thanayear
earlier arrival would increase the length of edioraby 0.2 years (or 0.1 SD), which should of ceubg
seen in the light of the relatively advantaged dangp mainly Nordic immigrants that they look *aThe
authors focus on the effect of the mother’s yearsesmigration, and thus they neglect potentis¢ @ of
diverse migration of the two parents.

Yet, the effect of parents’ language proficiencyish is one of the channels through which pareydsirrs
since migration may influence their children’s eghimn, on children’s education and employment heenb
analysed. Both Bleakley & Chin (2008) and Casey éstnann (2008) show that the parents’ language
skills translate into higher English proficiency ahd better educational outcomes for their children
Bleakley & Chin (2008) employ an instrumental vhles technique in which the instrument for parents’
language skills is the interaction between age igration and non-English speaking country of origin
Casey & Dustmann (2008) employ a “selection-on-pleddes” strategy where they exploit rich backgmbun
information such as parental education and perntag@mings, years since migration, country of origi
dummies as well as survey information about parasaatact with residents in the host country. These
papers focus on transmission of capital from ed¢heotwo parents.

Our goal is to contribute to a better understandifigthe sources of the second-generation gap by
investigating an important potential source: theat of each parent’s years since migration onr thei
children’s academic achievement. Formally, usingalomarginal effects and sibling-fixed effects
specifications, we estimate the effect of each mi&eyears since migration, assumitftat variation in
parental time since migration/spacing between bafhsiblings is random, conditional on observed or
unobserved permanent characteristics at the fdavsl.

The present paper contributes to the literaturdding the first study to investigate the effectpafental
years since migration on children’s educationalcontes in a sample that is similar to other current
immigrant populations in Continental Europe: refegyj@nd children of guest-worker migrants from non-
Western countries. Furthermore, our analysis ishovits focus on both fathers’ and mothers’ yesince
migration, and possible asymmetries in the effeants), in its focus on educational achievement darthe
educational career.

In Figure 1, we describe the timing of the setquphie case in which the father immigrates to Dekrfiast
(e.g. as a guest-worker), and then the (futureuspdollows, and then they have a child@his is the
example illustrated in the figure. A similar set-applies to the cases in which the mother arriirss, for
both parents migrate together.

3 Also Alba & Nee (2003) find that longer residenite the host country is associated with higher etional
achievement among children without, though, intetipg this as a causal effect.

*In US research, a lack of English proficiencyfigo cited as the principle barrier for poor schpetformance among
many first- and second-generation children (Costtexi., 1995; Alba et al., 2002).

® The spouse may bring children born in the homengguwith her, but since these children are nomntiorDenmark
(i.e. first generation), they are not included um study.



Figure 1: Timing of set-up
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Although the research question is clearly relewdsn for other Western countries, the availabiitylata in
Denmark gives us an advantage in this type of tiy&tson, because we can link family members in the
Danish registers and follow immigrants from arrigald onwards. Therefore, our empirical analysksased

on Danish register data allowing us to combinerimfation on all pupils in the form 9 cohorts of 2e8209
with information about their parents’ backgrounauetcteristics in the year of immigration.

To be specific, we study the impact of each pasepars since migration prior to birth of the chitd
guestion on pupils’ achievement as measured byestibpecific exam grades in the school exit exaimg-
out and no exam in form 9. We find that generdily tnother’s years since migration are most impoiftam
grades in Danish, while the father’'s years sincgration are most important for grades in math aord f
drop-out and no exam. This emphasizes the impatahour distinction between each parent’s yearsesi
migration, which contrasts the approach in thei@aliterature. When we split the sample by genderfind
that the mother’s years since migration mattergfades in both Danish and math for girls when wetbhe
local marginal effects approach, and that theseceffdisappear when we account for sibling-fixdda$.
The opposite is seen for boys. This clearly in@isahat family-specific effects influence girls aidys
differently. A plausible explanation is that fams8pecific effects include factors that are closelated to
norms and attitudes regarding education and geotiepatterns, and this is what shows up in theltes

The remainder of the paper is organized as folldBextion 2 describes previous research and how we
contribute to this. Section 3 presents the datahvhre used for the study. Section 4 presentsrtiperieal
strategy, while section 5 contains the resulthefdmpirical analyses. Section 6 concludes therpape

2. Data description

In this study, we focus on second-generation imamgrchildren and their parents. Second-generation
immigrants are defined as being born in Denmarko parents, who are both born abroad. In the 2002
cohort of form 9 pupils, 3% of pupils are secondaration immigrants from non-Western countries,levhi
that number has increased to 6% in the 2009 cohort.



The reason why we focus on second-generation inamigchildren is that they are more comparable to
native Danes than children born abroad are, simeg tiave received their entire education in Dasi@tools
and have lived in Denmark all their lives. Whilastunderstandable that the first generation uruifeeaes
compared to native Danes (even after accountinghasurable socioeconomic differences), it is mash
obvious why this should still be the case in theosd generation.

The empirical analysis is based on a data set stegnfrom administrative registers hosted by Stiatist
Denmark. The data set contains information on tiigpbpulation of pupils in the form 9 cohorts guading
in 2002-2009, that is, roughly 480,000 pupils.

The basic estimation data set including only seggerkration immigrant pupils from non-Western
countries comprises about 20,000 observations.rilléchild families data set used for the siblirget
effects estimations is smaller, but still sizealentaining about 12,000 pupils. This data setuites
immigrant families with at least two children bomm Denmark (i.e. second-generation children) who
graduated from form 9 within the 8-year period fra@02-2009.

2.1 Years since migration

The variable of main interest in this study is gesince migration to Denmark §M). It is important to note
that unlike other pieces of research in this areadw not consider the time tikild has spent in the host
country, but the time his or hparentshave spent there. The children in our sample lak®en in Denmark.
We investigate whether the degree of integratiothefchild’sparents(approximated by the time the parents
have lived in Denmark) spills over into childreeducational attainment.

Figure 2: Histograms of fathers’ and mothers’ yearssince migration before childbirth

Father Mother
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The time the father and mother have spent in Dekynpaior to birth of the child in question, is a aseire of
the time the parents had to get accustomed toirifBenmark, learn the language, obtain host country
education and labor market experience before thé wlas born, and, thus, before they started aleiéding.

® We show descriptive statistics for both data sefable 2.



Figure 2 shows the distribution of time since miigna for fathers and mothers at the time the cisildorn.
For parents arriving before 1973, we do not knogvekact year of arrival, although we know that theye
not born in DenmarkThe black parts of the columns summarize yeargginigration when the exact year
of arrival is known, while the grey parts indic#itat exact years since migration are mis§ing.

Many parents were recent arrivers in Denmark atithe of birth of their children, while only few pnts

have enjoyed a long residence in Denmark or hawevgrup in Denmark. There are substantially more
mothers than fathers who came to Denmark withie figars before childbirth (10,000 compared to 7,000

Figure 3: How parents spent the time between immigtion and childbirth
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Figure 3 shows how parents on average have spergetiod between their immigration to Denmark and
having the child. We distinguish between (accunadptears spent in employment, in education, and ti
spent temporarily (e.g. due to unemployment) omaerently (e.g. social transfer income) away from th
labour market and educatinVe posit that both time spent in employment andduication improves
parents’ (Danish) language skills and their knogkedbout life in Denmark, while time spent awayrfrihe
labour market or education (i.e. time spent at Hodwes not encourage integration to the same degree
Figure 3 indicates that parents have spent vdlg titne in education. Employment is the dominaativity

for males, who have spent more than six years imi2ek at the time of childbirth, while permanennno
labour-market activities are the dominant actigittanong females. For both males and females, tbargm

of and the proportion of time spent in the labowarket and in education are higher when they hagatsp

" Figure A1 in the appendix gives an overview of plagents’ year of arrival.

8 E.g. 16 years mean “16 yeamsmore' since we only know that these parents have linelenmark since 197@r
longer.

® This is for parents who immigrated in 1980 or dafenother measure of years in employment can =ileded also
for parents arriving prior to 1980. The results @ssentially unchanged.



longer period of time in Denmark before childbirBupposedly, this promotes their language skilld an
knowledge of life in Denmark, which we posit shobklp increase their children’s outcomes.

For the purpose of the empirical estimation, weigtegategories for years since migration so that th
uppermost category includes all individuals armyiprior to 1973, where the exact year of arrival is
unknown. We classify YSM into four categories: 0849, 10-13, and 14 or more years since migrafion.
Figure 3 documents that mothers and fathers inldihest category have very limited labour market
experience and education (around 25% of time spddenmark), while parents in the highest categony
particular fathers —have substantial labour maekgterience and education (around 50% of time sjpent
Denmark).

We consider both the father's and the mother’'sg/earce migration, because only some of them atiiive
Denmark as a couple. Part of the older immigramugation in Denmark has come to Denmark as children
together with their parents. Since marriage migrabf spouses is frequent, one parent would oftare h
been raised in Denmark, while the other comes tinizek as an adult to marry the Danish resident.

Table 1: Distribution of the sample by years sincenigration of each parent

YSM father
YSM
mother 0-4 years5-9 years 10-13 years 14+ years All
0-4 years 0.205 0.158 0.061 0.113 0.538
4,337 3,343 1,295 2,397 11,372
5-9 years 0.043 0.062 0.036 0.068 0.210
918 1,317 763 1,438 4,436
10-13 years  0.032 0.018 0.013 0.042 0.104
681 383 265 877 2,206
14+ years 0.056 0.034 0.014 0.045 0.148
1,193 711 285 951 3,140
All 0.337 0.272 0.123 0.268 1.000
7,129 5,754 2,608 5663 21,154

In Table 1, we show the joint distribution acrdse tategories of years since migration of the pardrhe
table shows that 54% of pupils have been born ¢tentty arrived mothers and 34% to recently arrived
fathers (YSM: 0-4 years). A total of 951 pupils (b%e born to parents who both grew up in Denmark
(YSM: 14 years or more). In our sample, about dried tof pupils grow up in a family where the paent
arrived at roughly the same time and are mostylikield movers (the diagonal), while the remaining t
thirds grow up in a family where one parent arriie®enmark considerably earlier than the other.

19 virtually all fathers and mothers with missing yes arrival, have a value of SMprior to birth of the child in
qguestion of 14 years or more. There are only 60Ip(iess than 0.5%) for whom this is not true daeccurrence of
the infrequent combination of a 15-year old puaking the & grade exam in 2002 (the normal age is 16 yea)aan
parent arriving before 1973. We delete these iddiais from the estimation sample.



2.2 Qutcome variables

The main outcomes considered are exam grades fremational school exit exams at the end of form 9.
We use grades for written Danish and math. As alitiadal outcome variable, we measure whether pupil
take the exam or not. Below, we describe theseomgameasures in more detail.

Grades

As a measure of pupils’ academic achievement, wegtades from the (written) national school ex#res

in form 9. The results from the school exit exame rormally considered comparable across schobis. T
written exams are identical across schools andyeded by the teacher and an external examinerevhos
opinion dominates the teacher’s opinion.

We use only grades from written exathd\Ve create an outcome for Danish grades in whiehadhe-
dimensional composite measure for Danish is caiedlas the simple mean of the pupils’ grades faitewnr
Danish and spelling. As outcome for Math achieveimea use grades from the written Math exartf(s).

Before 2008, a 13-point numerical grading scaléesysvas usetf. From 2008 onwards, an internationally
comparable seven-point scale was introduéde be able to compare grades across cohorts,andatize

grades to zero mean and unit standard deviatidriméach cohort’

Figure 4: Average standardized grades in Danish andhath for second-generation pupilsand natives
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Figure 4 shows average grades for second-genenatipits and natives for Danish and math. The exam
results for the average second-generation pupiloaver than for the average native, and it is gtauross

™ In preliminary analyses, we also ran regressionsifal exam grades, but results were generallgigmificant.

12 For 2002-06, a specific grade is given for writteath, while for 2007-09, we compute the averagb®fgrade for
mathematical skills and mathematical problem sglvin

3 The possible grades were 00, 03, 5, 6, 7, 8, 911@nd 13; 6 is the lowest passing grade, amp@sents average
performance.

4 The possible grades are 12/A, 10/B, 7/C, 4/D, DQ{#Fx, -02/F, and the average grade of 8 on theiqus grading
scale is supposed to be equal to 6 on the new.scale

15 See Table Al for means and standard deviationsééie standardization.



cohorts (e.g. no closing or widening of the gapMeein the second generation and natives) over thedpe
The disadvantage of the second generation is mekalent for math than for Danish.

Taking the exam or not

Until 2007, taking the school exit exam has notrbe@mpulsory. As shown in Figure 5 (right hand xitlee
percentage of second-generation pupils not takiegetxam has been about 5%, while the corresponding
number for natives has been around 2.5%. After ngakie exam compulsory in 2007, there was a sharp
drop in the rate for second-generation pupils aking the exam to around 3%while the already low rate
for Danes drops only slightly from 2.5% to 2% When also counting individuals who drop out dfical
during form 9 (see Figure 5, left hand side), arb vfior that reason are not observed to take thengttee

3% non-attendance for second-generation pupileasas to 9%. A comparison of the left hand side and
right hand side of the figure indicates that thelide in no exam was followed by an increase inpebvat.

This indicates that some second-generation immigpapils decided to drop out instead of quitting th
exam, when that was banned.

In the regressions, we define an outcome varialliglwequals one if the pupil has not taken at least
exam for a sub-domain of Danish and a sub-domamaih, and which equals zero otherwise. We analyze
this outcome both for the sample of individualsserg in form 9 at the time of the exit exam, andthe
sample of individuals who entered form 9 aftersbenmer break.

Figure 5: Proportion dropping out or not taking the exam. Natives and immigrants
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16 A similarly remarkable drop is seen for first-geatéon immigrants for whom the rate drops from adtr8% to 4-5%.
7 According to UNI-C (2011), half of these have besempted by the headmaster, and the other hatistsrof no-
shows.



2.3 Control variables

At the pupil level, we control for gender, birthder, country of origin, parents’ ages at arrivargmts’
education and the presence of older siblings bothe country of originTable 2 shows descriptive statistics
for the control variables used in the regressibog) for the full sample and for the multi-childhgale used
for the sibling-fixed effects regressions.

Table 2. Descriptive statistics

MULTI-CHILD
FULL sample sample

Mother Father Mother Father
Years since migration 5.7 7.7 5.8 5.7
Parents' education from country of origin
Lower secondary school (max.) 0.13 0.09 0.13 0.10
Vocational education 0.04 0.06 0.03 0.05
High school 0.03 0.02 0.03 0.02
Short cycle higher education 0.01 0.01 0.01 0.01
Medium cycle higher education 0.01 0.01 0.01 0.01
Long cycle higher education 0.01 0.01 0.00 0.01
Missing education 0.78 0.79 0.78 0.80
Parents' age at arrival
Age at arrival (if not missing) 21.1 22.6 20.1 21.6
(SD Age at arrival) 6.3 7.4 5.9 6.9
Missing age at arrival 0.09 0.22 0.09 0.19
Presence of (older) siblings born in
country of origin 0.22 0.16
Firstborn child 0.39 0.31
Male 0.50 0.49
Country of origin
Turkey 0.36 0.39
Lebanon 0.13 0.15
Pakistan 0.10 0.13
Ex-Yugoslavia 0.05 0.05
Outcome measures
Grade in Danish exam -0.49 -0.55
Grade in Math exam -0.59 -0.63
Drop-out/no exam 0.09 0.08
No exam 0.04 0.04
Number of observations 21,154 12,393

10



Of the second-generation pupils in our full sam@bput 36% have origins in Turkey, about 13% in
Lebanon, about 10% in Pakistan and other 5% indorviugoslavia. The average age at arrival is 212&d
years for mothers and fathers, respectively, atidbagh information about education before arrival i
Denmark is most often missing, it is striking tletly 2.5% of the mothers and 3.5% of the fathees ar
observed to have acquired education beyond higbo$&iefore arrival in Denmark. The percentage gfijsu
who have (older) siblings born before arrival innD®rk is 22%, and the percentage of firstborn guipil
the sample is 39%.

Summary statistics in the multi-child sample amailsir to those in the full sample except for valiégbthat
are directly related to the selection into the dam@.g. the share of firstborns is smaller in tingti-child
sample since this sample does not include onlylnil.

In our sample of second-generation pupils, theticelahip betweery SM® and children’s exam grades is
strong. The graphs in Figure 6 display means ferstandardized grades in Danish and Math exanesafdr
value ofYSM The means are regression-adjusted for gendé, drider, country of origin, parents’ ages at
arrival, parents’ education and the presence dafradiblings born in the country of origin. Consigtevith
our expectations, children of mothers, who weremearrivers at the time of the child’s birth, dorge in
the exam than children of long-term resident mather

Figure 6: Regression-adjusted means
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3. Empirical strategy

We investigate the impact of each parent's yearsesimigration YSM prior to birth of the child on the
child’s OutcomeOur identification strategy comprises three steps.

First, we uséasic OLSestimations as our baseline results, includinglgtermined control variables in our
regressions of¥SMon outcomes and thereby reducing biases thatharglt to influence botlySMand
outcomes. Thus, conditional on observables, isgimed to be random how many years the parents have

'8 Here, exemplified by mothers’ years since migratio
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spent in the country before they have a child. &bhes is a strong assumption, in a second stegstmate
local marginal effects i.e. the effect of a change in years since mignafiem one category to the
subsequent category conditional on keeping thengest years since migration fixed at 0-4 yezrgrtocal
marginal effectmeed weaker assumptions for identification thasido®LS.Third, sinceYSMmay still be
related to unobserved parental characteristicsalsat influence pupil outcomew/e estimate sibling-fixed
effects models to control for time-invariant obszhand unobserved characteristics at the famiklJewuch
as taste for education, ability, norms, €fibe key advantage of using differentials in pareywaars since
migration for siblings is that it offers a natumghy of eliminating the family-specific heterogenyeltiases
associated with migration and birth timing choidesour context, the primary assumption in this eldd
that a couple’s birth spacing decisions are inddgehof those characteristics of the individualdren in
the family that are also related to educationatouies’® As a result, the omitted parental characterigt&s
for example, concern for or time spent with theldriein can be captured in a family-specific erramte
Estimating sibling-fixed effects models and compgrihem to the OLS results, we examine whether
unobserved characteristics that are shared bybéilhgs in a family do indeed drive our OLS findsthat
years since migration matter for children’s edwrzl outcomes.

However, sibling-based fixed effects models arepaoacea because they leave open the possibility of
omitted variable bias due to unobserved within-farhieterogeneity. Moreover, it is only children wit
second-generation siblings graduating within th822P009 period who contribute to identification tbe
coefficients when the siblings approach is used,this raises some concerns about how generaktudts

are.

3.1 Baseline: Basic OLS

For the baseline empirical specifications, we estémvariations of the following model using OLS
regressions:

Outcome;r = BYSM;r + §Pupilis + OFamilys + & + &5

The outcomes, e.g. exam gradee a function of pupil-specific variabld,pil;, family-specific variables,
Family; , and parental years since migratidt&M. The error term has two components: a family-djgeci
error terme; that includes omitted characteristics that are teotidor siblings, and a random error tesm

The crucial assumption for OLS to identify the eff@f YSM is that the covariates sufficiently proxy
variables influencing both YSM and the outcome hstinat, for instance:f:O over the entire distribution of
YSM. Thus, conditional on observables, it is asslimeebe random how many years the parents have spen
in the country before they have a child. This isacly a strong assumption. Therefore, we proceed by
estimating local marginal effects, which need mwelaker assumptions for identification.

3.2 Local marginal effects

The assumption here is that it is random whethparant has spent a few years less or more in tee ho
country before having a child. Thus, instead ofuBiag on theaverageimpact of YSMon outcomes, we

9See Behrman, Cheng & Todd (2004) and Datta GupBindonsen (2010).

2 Here, we only present results in which the paisnggars since migration are fixed at 0-4 yearshi&section on
robustness, we show results for alternative peritmis

2L This assumption may be violated if the ability tfer siblings affects birth spacing decisions.
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explore thdocal effect of increasing years since migration by aseg that the assignment to categories of
years since migration is random, conditional on epsbles??® For this assumption to hold, the
conditioning set should include a rich set of peatment variables thought to influence timing afnation
and childbirth after migration and child educatiooatcomes. Below, we discuss which variables are
included in the conditioning set in order to bestssy this requiremerft:*

First of all, timing of childbirth would of courdee influenced by parents’ age at migration sineg wWould
indicate how close the individual was to childbegrages at the time of migratioh.is not possible to
separately identify the effect of years since ntigrafrom both age at birth and age at arri¢®However, if
we believe that maternal age at birth is correlatgl child outcomes but is not a cause of chiltcomes as
indicated by Leigh and Gong (2010) and Turley (300& can ignore that variable and investigate gear
since migration conditional on age at arrival.slimportant to control for age at arrival, thougtherwise
variation in years since migration as measuredrtt bf the child in question would to a large extde
driven by variation in age at arrivabecondly, the presence of foreign-born older sgslimvould also
influence the time from migration to childbirth.g3ence of foreign-born siblings would most liketgluce
the time from migration to childbirth if fertilityvas not already completed. Thus, the presencereigio
born siblings increases the likelihood of beingrbéo a less integrated parent. Moreover, sincerolde
siblings, in particular the firstborn, tend to detter than their younger siblings (Black et al. 200ve also
control for birth order effects. Finally, countryf origin is likely to be important since that would
approximate systematic cultural differences, timiofgchildbirth and preferences for and traditiorfs o
education. Furthermore, education of each parernhattime of migration is included since that would
approximate inherent ability, which may affect grads well as time of marriage and thus time déibhth.

Our prior would be that low-ability individuals hechildren earlier after migration than others, drtiat

pattern is not accounted for by the conditioning g&ewould give an upward bias on the effect afigo
duration of stay in Denmarkn child outcomesSimilarly, we would expect that parents with a laifk
tradition of education would have children earfter migration than others.

The identifying assumption is that, conditionalabservables, it is random whether the parent sparies
(4YSM more or a few less years in the country befogditeg to have a child. As long as the chany&M
is small, this seems to be a reasonable assunfpi@smparing parents who spend a similar number afsye
in the country before childbirth bypasses the pobbf large indirect effects stemming from unobsdrv

2 In the baseline OLS, the parameter of interest wobkl the average effect of increasingSM
E[Grade( YsM +4 YSI\f/I) - Grade YSfM| ] while in the local marginal effects approachyduld be the average effect

of increasing time since arrivat a given margin E[Grade( YSM +A YSM) - Grage YSM| YSém  Y&Mm ] .

% |n practice,when we estimatéocal marginal effectswe base the computations on separate regressioreaébr
specific cell. For example, in order to estimate impact of having a mother with 5-9 YSM comparedntly 0-4
YSM, we would run the regression for the subsarimqkiding mothers with YSM equal to 0-4 and 5-9rgeeombined
with fathers having YSM equal to 0-4 years.

2 It is generally not recommendable to condition astgreatment variables such as education and taimamket
outcomes of the parents (see Rosenbaum, 1984).

% Whether or noKX should include the other paren¥SM(t ands) is debatable. We know from Table 1 that the two
variables are correlated, and the other paref$®Iimay in fact be affected by the treatment vari@bl®r instance, the
migration decision is joint as it is for tied moseNo obvious answer can be given to this questod, therefore we
experiment with different combinations of eachtwd parent’s treatment and control variables.

% Becausege at birth= age at arrival+ YSM at child birth

?"1n practice, the variable of main interest is ofrsewdivided into a number of categories dependimthe amount of
data available, and whether these categories ar@ewmanough to satisfy the assumption is not immaukedy testable
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variables influencing the more fundamental decisiorwhether to import a spouse or not (such asagidunc
and labour market attachment).

3.3 Sibling-fixed effects

Even though we control for many predetermined patesharacteristics that might influence both ptakn
years since migration and children’s outcomes @ogntry of origin, parental education), the estamaf
might still be biased due to the correlation betw&&SM and unobserved family characteristies) ( If
parents in adjacent categories differ systemayicaith respect to unobserved characteristics likeeptal
taste for education, competence, or interest iir theldren’s well-being, this would bias the rasubf the
local marginal effects specificatioithus, we pursue an alternative approach that gsploe observation
that the latent family factors associated with pes'emigration and birth timing choices are sibhingariant.

The sibling approach can be motivated by the preEseh self-selection in the migration and birth itig
decisions.Concerning our variable of interest (years sincgration of parents), two choices are involved:
the choice of when to migrate and when to haveild.chor parents who came to Denmark as childhood
migrants, the choice of when to migrate was thathefr parents (i.e. the grandparents of our second
generation pupils). However, as laid out in B6hlkn@008), if their parents’ choice of when to migréi.e.
while the children are still young or lafdris related to their taste for education, etcd #rthat again is
transmitted through generations, parental age mahris not exogenous to the present generation’s
educational outcomes. Moreover, and likely moreartgmt, if the decision on when to have a childefaf
migration) is related to unobserved parental charetics which also influence children’s educatibn
outcomes, basic OLS estimates are likely to be &ugyvbiasedParents who have the insight and the
possibility of considering accumulating host coyrgpecific skills before having children are likely be
overrepresented among those who accumulate moags'gince migration” before childbirth. These pésen
are also more likely to possess characteristiadsateagood for their children’s educational outcemghe
fact that the parents consider the length of timevben migration and childbearing (=timing of migra
and child bearing) will induce selection bias.

Yet, applying the siblings strategy will net outyaomitted variables capturing time-invariant/petesis,
family-specific characteristics. This approach is well suited since the explanatarjable of interest shows
much within-family variation at the same time asngaf the confounding factors, both observed (kke.
country of origin) and unobserved (like parentalligh, are permanent family characteristics.Theeti
effects model can formally be written as:

Outcome;r = BYSM;s + SPupilys + pif + &

In this specificationPupil;r includes gender and birth order conttQlsvhile controls at the parents’ level
are omitted, since they are common among siblimgsaae included in the family-fixed effects termy,
which captures both observed and unobserved farhdyacteristics.

Since parents of younger siblings have spent meaesyin Denmark before having the child than thay h
when their older children were born, this introduigariation in parents’ YSM for siblings. This mdts the
fact that the parents have had more time to integréhen raising their later born children. Thus,

2 For example, if parents with strong concern atboeir children’s education decide to migrate whea ¢hildren are
young, these children are less likely to be sek liratheir education.

“*Also school effects, since it is likely that siljattend the same school.

% Since years since migration and birth order areetated within the family, and older siblings tetoddo better than
their younger brothers and sisters (Black et 80520we include birth order controls.
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identification off relies upon the sibling variation in parental yesince migration at the child’s birth (i.e.
birth timing after migration). The coefficient vector would then rmd subject to any bias due to the
influence from unobservables captured in the fiedtects that are also associated with educational
outcomes. Hereby we can handle the impact of umeédedamily characteristics which may be correlated
with parents’ years since migration.

To sum up, the identifying assumption for our bageDLS specification is that, conditional on olvsdiles,

it is random how many years the parent spendsdnctiuntry before having a child. The less resuecti
identifying assumption for the derived local masdiaffects is that, conditional on observabless random
whether the parent spends a few more or a fewyksss in the country before deciding to have adcHihis
approach clearly implies that we can only addreasgmal effects stemming from local variations e t
years since migration. The identifying assumption éur sibling-fixed effects model is that the most
important omitted parental influences &éree-invariant family-specific characteristics ttaenetted out by
a sibling-fixed effect. There is no reason to bedighat the estimates from the three steps show gi
identical or directly comparable results, because sibling-fixed effects model exploits within-fagni
variation, whereas the baseline OLS captures tta wthin- and between-family variation, and tteeadl
marginal effects only exploit local variation.

4. Results

In this section, we present the results from edtona of the impact of parents’ years since migraton
educational outcomes in form 9. In the first sukisa¢c we present the main results showing the efiec
grades in Danish. In the second subsection, wesiigate the effect of years since migration onetitether
outcomes: math grades, drop-out and whether thél pales the exam or not. Then we investigate
heterogeneity by focusing on particular subgroaps, finally, we perform a range of robustness kiec

4.1 The effect of years since migration on grades ini§la
4.1.1 Baseline: Basic OLS

Before turning to the main results, we first asgiarthat the conditioning set actually explains sarh the
variation in grades and years since migration. dloee, in appendix Table A2, we present the full afe
regression results including estimated parameterthé set of two times four indicator variablesaswing
the father's and mother’s years since migratiowelsas the conditioning variablés.

In Table 3, we present results for the parametiensain interest. The results of the basic OLS regians in
column (1) show the effect on the exam grade inighaaof a change in years since migratommditional on
partner’s years since migratiocompared to the reference category (0-4 yarEhe general picture is that
children whose parents have spent a longer tintleeitnost country do better in the Danish exam.ddeer,
the coefficient to medium- and long-term stay oftheos is about twice as large as for fathers. Tie of

% The exact parameter estimates are not commentdzeoause these variables account for selection trargl the
coefficients reflect the combined effect on yeamse migration and grades.

% We have to condition on age at migration, becaibkerwise variation in years since migration wostdm from
variation in age at migration, which would drive thstimated coefficient to the variable years smigation to zero.
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the coefficients suggests that pupils with a losga resident mother (more than 14 years) have griu
are about 0.2 standard deviations higher comparedpils with a recently arrived mother (0-4 yeavdile
the same difference is only about half that sizegflook at father’s years since migration inst&€ad.

Table 3. Basic OLS, local marginal effec§ and sibling-fixed effects ofYSM on exam grades in Danish

Local marginal

Basic OLS effects Sibling fixed effects
) () €) 4
» S 59 0.035(*) 0.021 0.027
5 5 (0.018) (0.045) (0.026)
>5 1013 0.101%+ 0.136* 0.059
3 E (0.025) (0.055) (0.048)
g § 14+ 0.192%%* 0.146* 0.110(%)
(0.029) (0.064) (0.067)
» S 59 0.041* 0.030 0.024
5 5 (0.017) (0.026) (0.028)
> 1013 0.043(*) 0.027 0.038
35 (0.025) (0.034) 0.047)
® § 14+ 0.114%% 0.071(*) 0.031
(0.026) (0.041) (0.062)
N (students) 1925 1441-702. 1064¢ 1064¢
N(families) 4803 4803
adi. R? 0.151 0.093-0.17 0.48! 0.48:

Standard errors in parentheses. (*) p <.J®<.05, ** p < .01, ** p < .001
Controls included in columns (1)&(2) include: cognbf origin, home country education, older sibdiigorn in home country,
age at arrival of father and mother; gender, fiostbIn columns (3) & (4), controls include onlynger and firstborn.

4.1.2 Local marginal effects

Column (2), Table 3, shows local marginal effetts, the effect of a change in years since mignatiom

one category to the subsequent category conditmm&eeping the partner’s years since migratioadiat

0-4 years and conditional on other background dhtariatics. We base the computations on separate
regressions for each specific cell. For examplegftimating the first coefficient (0.021) in colar(2), we
would run the regression for the subsample of gupiio have a mother with YSM equal to 0-4 or 5-rge
and a father with YSM equal to 0-4 years. The coieffit estimate reported in the table then givesitipact

on children’s Danish grades of having a mother Wwas stayed in Denmark 5-9 years rather than onkp up

4 years (when the father is a recent arriver wigiMyequal to 0-4 years). The upper part of column (2
shows the marginal effect of the mother’'s yeargesimigration conditional on the father’'s years sinc
migration, and vice versa for the lower part.

% |n section 4.4, we also estimate similar modelsnasolumn (1), but without the partner's yearscsirmigration
included. The results are basically unchanged.

3 Local marginal effects are estimated in six sulganmegressions. LM-effects for mother's YSM ar¢ireated
keeping father's YSM constant at 0-4 and 14+ yead vice versa for the effect of mother's YSM. Eacefficient
estimates the marginal effect compared to the aiigi(lower) category.
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As the results show, the effect of the mother dwitg from oneY SMcategory to the nextSMcategory is
significant, positive and quite large for the uppgo margins: an increase in mother's YSM from $ears

to 10-13 years increases children’s grade in Dalmys.136 SD, and increasing it further from 10t@3.4

or more years adds another 0.146 SD to the Dam&tegWhile there is a substantial additional inbfac
mother’s years since migration when going from oategory of years since migration to the next,dher
seems to be little impact of having a father whergpmore years in Denmark before the child was .born
Only at the highest margin, i.e. switching from1i®to more than 14 years, there seems to be aifmafyy
significant effect (0.071 SD).

4.1.3 Sibling-fixed effects results

While the basic OLS results above control for obakle predetermined characteristics, and the local
marginal effects approach reduces some of the b#sed byunobservables by comparing similar
subgroups, as discussed above, we might still Ineezaed that remaining family-specific unobservable
bias the results. Therefore, in this section, we the multi-child sample to estimate a sibling-fixeffects
model to rid the results of bias caused bypermaiaenity characteristics.

An issue when estimating sibling-fixed effects mede that we can only use a subsample of the raigi
sample, i.e. children in families with at least teecond-generation children, who graduated frommf®rin

the 8-year period of 2002-09 . This reduces theptarftom about 20,000 to 12,000 children. Due t® th
non-random reduction of the sample where only cliicare omitted, we want to make sure that redutieg
sample does not substantially change the resulibleTA3 presents results of the main basic OLS
specification (col. (1), Tb. 3) for the multi-chikhmple. A comparison with the full sample ressiiggests
that, in spite of the coefficients in the siblinggmple being less precisely estimated due to thalesm
sample size, the point estimates are similar. Tiugsare confident that potential differences betwdw
sibling-fixed effects results and the previous Hassare not driven by differences between the rulitid
sample and the full population.

Columns (3) and (4) of Table 3 show results fromgtbling-fixed effects specifications. With silgifixed
effects, we cannot enter father@d mother’'s years since migration in the same eqoatgince the
differencebetween father's and mother’s years since mignatioes not vary between siblings. Therefore,
the results in Table 4 are obtained by estimativigy gets of regressions: one including moth&SMonly,
and one for fatherY SMalone. The only controls included in the siblifiged effects specification are
pupil’s gender and an indicator for firstborns. @isly, controls at the family level are omittethce they
are captured by the fixed effect.

The results for mother'¥SMin Table 3 show that the point estimates are riyulghlf the size of the basic
OLS estimates: having a long-term resident motloengared to a recent arriver increases Danish exam
grades by about 0.1 SD. Yet, since standard enaors approximately doubled in size, most likely thuéhe
smaller sample size, but also due to the withinidfamstimation method which tends to introduce more
noise (measurement error), the sibling-fixed effegtimates are rather imprecisely estimated. Fetietts
point estimates for father's years since migratewa small, also for long-term resident fathers, ant
significant.

Thus, we cautiously conclude that there is evideheg the more years a mother has spent in the host
country before her child is born the better exaradgs in Danish does the child achieve. There is no
evidence of a similar impact of YSM for the father.
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The fact that sibling-fixed effects results are Bengcloser to zero) than OLS results confirms puor that
latent unobserved family-level characteristicsglibwer ability) are related to having a child fewears
after migration as well as to lower exam gradesis] khe fixed effects estimation changes the Ok8lt®in
the expected direction.

4.2 Additional outcomes: the effect of years since wtign on math grades, drop-out and no exam

In this section, we present results on the effégears since migration on three additional outcaimeath
grades, drop-out and whether the pupil takes thenesr not.

Table 4: Results on effects 0fSM on math exam grades

Basic OLS  Local marginal effects Sibling fixed effects
(1) (2) 3 (4)

,c 59 -0.023 -0.098(* 0.025
5 2 (0.020) (0.051) (0.030)
9 1013 0.023 0.148* 0.057
8 £ (0.028) (0.066) (0.056)
g 2 14+ 0.098** 0.143(*) 0.061

@ (0.033) (0.074) (0.077)
s 59 0.064** 0.078** -0.003
5 2 (0.020) (0.029) (0.032)
> 1013 0.077** 0.000 0.095(%)
2 £ (0.028) (0.038) (0.054)
B e 14+ 0.148%** 0.094* 0.142*

@ (0.029) (0.047) (0.072)

Country of origin, home country education,
Controls older siblings born in home country; Gender, Firstborn & gender
firstborn; age at arrival of father and mother

N (students) 18935 1420-6902 10410 10410
N(families) 4705 4705
adj. R? 0.133 0.074-0.160 0.457 0.457

Standard errors in parentheses. (*) p <.1(Q ¥.05, ** p <.01, *** p <.001

Math

Table 4 presents results from basic OLS, local mafgffects and sibling-fixed effects for gradesthe
math exam. The basic OLS results suggest that rticpkar father’'s years since migration are strgngl
associated with results in math. Pupils with a kemgn resident father have 0.15 standard deviatiogiser
math grades compared to pupils with a recentlwedrifather, while the same number for mother’s year
since migration is only 0.10 SD. Moreover, for me) only long-term residency is significantly asated
with children’s math grades, while already a shertn residency of fathers (5-9 years) is relatedigher
math grades. Local marginal effects are positivé @narginally) significant at four out of six mangi
Somewhat surprisingly, switching YSM of the motHiem 0-4 to 5-9 years is negative and marginally
significant.
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When controlling for permanent family characteastin the sibling-fixed effects specification, ofiéther’s
YSMseems to matter for Math achievement. Having aiumedor long-term resident father increases math
scores by 0.10 and 0.14 SD, respectively.

Drop-out and no exam

With the previous outcomes (exam grades), we fatwseindividuals who actually took part in the exit
exam after form 9. However, as mentioned earlieyrd 9% are not present at this exam — eitheruseca
they choose not to sit the exam or because thgy oub before the end of school (see Figure 5)hén t
following, we investigate whethefSMinfluences whether an individual drops out or does take the
exam.

Tables 5 and 6 show results on effecty8Mon drop-out and no exam. Drop-out and No exanbarary
variables that are coded 1 if the pupil drops dtius, negative coefficients oiSMsignify that longer
residency of a parent in Denmark is decreasing-drdg no exam probabilities.

Table 5: Results on effects of YSM on drop out

Basic OLS Local marginal effects Sibling fixed effects

(1) 2 (3) (4)

.S 5¢ 0.001 -0.00¢ -0.014
5 2 (0.006) (0.015) (0.012)
> 1013 0.001 -0.033 (*) -0.017
s £ (0.008) (0.020) (0.022)
g e 14+ -0.015 -0.022 -0.066*
@ (0.010) (0.023) (0.032)
,c 59 -0.007 -0.007 -0.026*
5 2 (0.006) (0.009) (0.013)
> 1013 -0.019* -0.004 -0.045*
g £ (0.008) (0.012) (0.021)
B2 14+ -0.021* -0.014 -0.018
@ (0.009) (0.014) (0.029)
Country of origin, home country education, . .
Controls older siblings born in home country; Gender, Frstbomn &  Firstborn &
firstborn; age at arrival of father and mother gender gender
N (students) 1741: 1397-618. 931€ 931¢
N(families) 4251 4251
adj. R? 0.015 0.002-0.030 0.168 0.168

Standard errors in parentheses. (*) p <.1( ¥ .05, ** p <.01, *** p <.001

Table 5 shows results farop-outfrom our three different models. The basic OLSuitss(col. 1) suggest
that only father’'s years since migration are imaiottfor the drop-out decision. Having a father wias
spent 10 years or more in Denmark before the luiftthe child decreases the drop-out probability2by
percentage points (out of an average of 9%) condparbaving a newly immigrated father.
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Results based on local marginal effects (col. 2jgsst that when the father is a recent arriver (YSM
years), having a mother who has spent 10-13 yeattsei country as compared to only 5-9 years deeseas
dropping out by 3 percentage points. Effects abther margins are not significant.

The sibling-fixed effects, which control for timevariant observed and unobserved differences at the
family level, show that long-term residency of thn®ther strongly decreases drop-out probabilitie (6
percentage points). This effect size seems enornmtisnust be seen within the special limited sangdl
families and pupils that contributes to estimatiing coefficients. Average drop-out rates withirstbample

are much higher, since each family must have egpeed drop-out by at least one of their childremeo
included in the sample. All in all, out of 4,25Infdies, only 592 families have variation in the prout
variable. And thus, only these 592 families (1,488dents) contribute to estimating the coefficieiitse
drop-out rate in this subsample is 46%. Thus, ffezkof 6.6 percentage points found by using sipfiixed
effects should be compared to an average dropatetin this specific sample of 46% rather thanh t
average drop-out rate in the sibling sample (f@22R009) of 8%.

Interestingly, while only long-term residency (14ears) of the mother seems to matter for drop-out
compared to short term (0-4 years), medium-term &0 and in particular 10-13 years) of the fattser
related to lower drop-out , while long-term residgiis not.The effect sizes of 2.6 and 4.5 percentage points
should again be compared to the drop-out rate &6 46 the particular sample which contributes to the
estimation of the coefficients.

Table 6: Results on effects of YSM on no exam

Basic OLS Local marginal effects Sibling fixed effects
@) 2 ®3) 4
- 5-¢ -0.001 -0.021* -0.004
5 2 (0.004) (0.010) (0.008)
> 1013 -0.004 0.004 0.002
8 E (0.005) (0.012) (0.014)
g 2 14+ -0.013* 0.018 -0.011
@ (0.006) (0.015) (0.020)
= 5-9 -0.003 -0.002 -0.013
5 2 (0.004) (0.006) (0.008)
>  10-13 -0.003 -0.003 -0.031*
g £ (0.005) (0.007) (0.014)
82 14+ -0.010(%) -0.014 -0.051%
® (0.006) (0.009) (0.018)
Country of origin, home country education, _. .
Controls older siblings born in home country; Gender, Fwstbodrn & Flrstbodrn &
firstborn; age at arrival of father and mother genader genader
N (students) 21154 1599-7680 12393 12393
N(families) 5577 5577
adj. R? 0.008 0.001-0.029 0.065 0.066

Standard errors in parentheses. (*) p <.1() ¥ .05, ** p <.01, *** p <.001
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Table 6 presents results for thes examoutcome The basic OLS results (col. 1) suggest that l@ngt
residency of both fathers and mothers is associaitd the no examdecision. Results based on local
marginal effects (col. 2) suggest that having ah@otvho has spent 5-9 years in the country as cardpa
only 0-4 years decreases the probability of noingikhe exam by 2.1 percentage poifitEffects at other
margins are not significant.

Results from estimation with sibling-fixed effe¢t®l. 3 and 4) show that only father's YSM is imamt for

No exam having a father who has 10 or more YSM compatedetent arrivers decreases the no exam
probability by 3.1-5.1 percentage poirnffese estimate sizes should be compared to a Nearanrate of
43% in this particular set of students and familié® contribute to the estimatich.

4.3 Heterogeneity

Now we investigate whether the estimated effectsanénts’ years since migration are heterogenetrass
subgroups. In Tables 7-8, we present results fepargate regressions for boys and girls.

% Remember that this is conditional on the fathénda recent arriver (YSM: 0-4 years).
% 1,054 students in 434 families actually contritistestimating the coefficients ®&ip exam
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Table 7: Results by gender for Danish exam grades

Basic OLS Local marginal effects Sibling-fixed effect

Boys Girls Boys Girls Boys Girls

§ 5-9 0.056* 0.017 0.042 -0.009 0.077 -0.049
® (0.025) (0.025) (0.065) (0.064) (0.049 (0.046)
% é 10-13  0.067()  0.138% 0.041 0.195** 0.213* 0.000
Do (0.035) (0.035) (0.081) (0.076) (0.095) (0.083)

% E 14+ go01m+  0.190% 0.088 0.220* 0.362%* 0.035
= (0.042) (0.041) (0.092) (0.092) (0.139) (0.116)
@ 5-9 0.040 0.046(*) 0.001 0.061(*) 0.008 -0.001
@ (0.025) (0.024) (0.368) (0.036) (0.056) (0.049)
% % 10-13  0.041 0.050 0.011 0.036 0.075 -0.104
o ? (0.035) (0.035) (0.048) (0.050) (0.094) (0.082)
% 14+ 0.110%*  0.122%* 0.095 0.063 0.169 -0.222*
* (0.037) (0.036) (0.058) (0.058) (0.122) (0.108)
N (students) 9,361 9,890 679-3,425 762-3,603 2,796 3,386
N(families) 1,334 1,578
adj. R? 0.126 0.129 0.066-0.167  0.072-0.145 0.465 0.484

Standard errors in parentheses. (*) p <.1( ¥.05, ** p <.01, ** p <.001

@Effects for mother's and father's YSM are joinedre column to save space. However, they are dstiilma
in separate regressions, just as in the prevahlss.

Danish by gender

Table 7 presents separate results for boys angl fgirlexam grades in Danish. Results from the basi8
reveal that there are no significant gender diffees. The results from local marginal effects sapgfeat
only girls profit from having mothers with highetS¥1, while boys are not affected. The length of éath
residence in the country does not seem to matte@hmuhen the mother is a recent arriver. By contras
results from sibling-fixed effects suggest that Ineols YSM only matters for boys. These contrastegults
indicate that the family-fixed components influergids and boys differently. Family-fixed effectsclude
factors such as marriage pattern, norms or traditad education and gender role patterns, and lansiple
interpretation of our results would be that exatklgse factors influence girls and boys differentifius,
what we see in Table 7 is that the reason why wgille grow up in families where the mother residaa!
time in Denmark before birth do relatively well Danish is that these families have some time-cohsta
characteristics that influence girls positivelyy fimstance, these mothers are not likely to be iager
migrants®’ This conclusion is consistent with earlier reseann education and employment of second-

37 Both Furtado (2009), Duncan and Trejo (2011) aam @urs and Veenman (2010) show that endogamoutageis
associated with worse outcomes among the childr@mo studies have looked at the potential aduhilidetrimental
effect of being born into a family where one of gfaents is also a marriage migrant.
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generation immigrants in DenmatkWhen it comes to boys, within-family variation gegts that boy
siblings gain from their mother having stayed langeDenmark before birth. The effect sizes ardaat
large: having a long-term resident mother as coegdo a recent arriver increases boys’ Danish exam
grades by 0.36 SD. There is not much evidencefélla¢r's years since migration aid performance afsb

or girls. In fact, having a long-term resident fatlseems to be detrimental to girls’ results in iBlamelative

to having a recent arriver, which could also berpteted in line with the previous arguments reigard
norms and attitudes

Math by gender

Table 8 presents separate results for boys arslfgirlexam grades in math. Basic OLS results sudbas

in particular long-term residence in Denmark ofhbparents matters for boys. For girls, fathers’ YSM
matters at all margins, while mothers’ YSM does Rotothers’ YSM of 5-9 years is even marginally
detrimental to girls’ math scores compared to YSN)-4 years.

Results for local marginal effects suggest thay omnle of six estimates is significant for boys: ingva long-
term resident father as compared to a father wisospant only 10-13 years in Denmark before chitdbir
increases boys’ math grades by 0.15 SD. For dhts,negative and significant estimate echoes theltre
from basic OLS: (when the father is a recent aryimathers’ YSM of 5-9 years is detrimental to gjimath
scores compared to YSM of 0-4 years. The estingafeur times the size of the basic OLS estimateiand
highly significant. Thus, the detrimental effeces®s to be accentuated for girls with recently adifathers
(as compared to basic OLS, which is estimated erettlire sample). Moreover, having a long-termdest
mother or having a father, who is (also) not a meegriver in the country, but has been a residens-9
years, improves girls’ math grades by 0.28 SD ath@l 8D, respectively.

Sibling-fixed effectdy gender are generally not significant. Like fdanish grades, this indicates that
family-fixed effects are important for educatiomaltcomes. In particular, we see that the positivgaict of
mothers on girls is driven by between-family vadat meaning that some families for example hawenso
in favor of supporting education while others hanat. However, since the sibling-fixed effects am n
precisely estimated, the differences across aphesaare generally not statistically significant.

¥ See e.g. Nielsen, Smith and Celikaksoy (2009)Nirtsen, Rosholm, Smith and Husted (2003).
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Table 8: Results by gender for Math exam grades

Basic OLS Local marginal effects Sibling fixed effecty
Boys Girls Boys Girls Boys Girls
g 59 0.012 -0.050(*) 0.016 -0.204** 0.016 -0.008
'% (0.029) (0.028) (0.076) (0.071) (0.058) (0.053)
% % 10-13  0.048 0.006 0.112 0.146 0.195(%) 0.099
Do (0.041) (0.039) (0.101) (0.091) (0.113) (0.095)
% £ 14+ 0.139* 0.066 0.019 0.276* -0.006 0.046
= (0.048) (0.045) (0.105) (0.108) (0.164) (0.133)
g 59 0.053()  0.075* 0.059 0.098* -0.054 0.055
@ (0.029) (0.027) (0.042) (0.040) (0.066) (0.056)
% % 10-13 0.053 0.099* -0.030 0.016 0.043 0.084
f? (0.041) (0.039) (0.054) (0.055) (0.110) (0.094)
% 14+ 0.144=*  0.149%* 0.146* 0.065 0.142 0.049
- (0.042) (0.041) (0.068) (0.066) (0.145) (0.123)
N (students) 9237 9698 672-3383 748-3519 2744 3281
N(families) 1310 1531
adj. R? 0.131 0.124 0.069-0.167  0.044-0.142  0.46/0.46 0.46/0.46

Standard errors in parentheses. (*) p <.1( ¥.05, * p <.01, ** p <.001

2Effects for mother's and father's YSM are joinedre column to save space. However, they are dstiima
in separate regressions, just as in the prevahlss.

4.4 Robustness

A number of robustness checks are performed inr@odenderstand how sensitive the main resultsaare
minor changes in the specifications.

In the results section above, we showed resultéofial marginal effects, when the other partner@Wis
kept constant at 0-4 years since migration, i.erégent arrivers we vary their partner's YSM. lable 9,
we repeat the results for local marginal effectsnfrTable 3, when we vary the partner's YSM for ptse
who have spent 5-9, 10-13 or 14 or more years imi2ek.

The general picture is that local marginal chargethe upper margin matter only when the partnex is
recent arriver or short-term resident (YSM: 5-9hé&W the partner is a medium-term resident (10-Esye
marginal changes in the other parent’s lengthayf db not matter. Remaining results are more miXeds,
it is important to stress that our local marginfiées results are valid (only) for the specifidosample of
couples, where at least one partner was a receveraat the time of childbirth. This particulartmample is
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relevant because it is the largest (see Tablent) bacause it resembles a situation in which omegrais
potentially a marriage migrant.

Table 9: Local marginal effects with partner’s YSMkept constant at 0-4, 5-9, 10-13 and 14+ years

(0-4) (5-9) (10-13) (14+)
; 5-9 0.021  0.109* 0.010 -0.016
= (0.045)  (0.035) (0.049) (0.035)
§ g 10-13 0.136* -0.038 0.057 0.098*
. g (0.055)  (0.074) (0.078) (0.042)
£ 14+ 0.146* 0.173* -0.013 0.027
= (0.064) 0.088 0.111 (0.054)
[«b)
2 5-9 0.030  0.165* -0.107 0.105*
g - (0.026)  (0.054) (0.074) (0.050)
qz % 10-13 0.027  -0.063 0.031 0.050
. g (0.034)  (0.056) (0.105) (0.072)
= 14+ 0.071(*)  0.105* 0.061 0.052
s (0.041)  (0.053) (0.089) (0.086)

Table 10: Main results for Danish grades without coditioning on the other partner’'s YSM

Basic OLS Local marginal effects
(1) (2) 3)

, S 59 0.043* 0.042*

52 (0.018) (0.018)

_"% ’g 10-13 0.109%+ 0.094*+

2q (0.025) (0.027)

g 2 14+ 0.204%+* 0.083*

@ (0.029) (0.033)

. 59 0.042* 0.059*

5 2 (0.017) (0.018)

> E’ 10-13 0.046(*) 0.015

g o (0.025) (0.025)

82 14+ 0.130%* 0.090*
[}

(0.026) (0.028)

Note: Bold letters indicate significance at a 5%elavhile italics indicate significance at a 10%de

Controls included: country of origin, home counegucation, older siblings born in home country,

age at arrival of father and mother; gender, fostb
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In sections 4.1 and 4.2, we showed results forl lmeaginal effects, when the other partner's YSMsWwapt
constant at different levels. However, one may arpat parentsY SMare highly correlated, and therefore,
the other parent'¥SM may in fact be affected by the treatment variahldor instance, the migration
decision is taken jointly. Therefore, in Table 1@ present the resultgithout conditioning on the other
partner’s years since migration at all. For Besic OLSspecification this means estimating two separate
regressions: one including only the set of indicatfor mother's YSM, the second including only fatk
YSM. For theLocal marginal effectspecification this translates into including atifers in the estimation
of marginal effects of mother's YSM, compared toluring only fathers who are recent arrivers (Y 3wt
years) as in our main specificatioh.

Generally, the effects presented in Table 10 sl@same patterns as the main results in Table Bet#zr,
local marginal effects are now also significanth&t 5-9 years margin.

5. Conclusion

In this paper, we employed register data for eggitorts of second-generation immigrant pupils tovege
the impact of each parent’s years since migratiorsecond-generation pupils’ achievement. Achievémen
was measured by exam grades in the school exite)xa@wp-out and no exam in form 9.

Second-generation immigrants are all born in thentty of destination, but they typically differ lieir
families’ potential for integration, i.e. their parents’ y@aince migration, which in turn might affect thei
own potential for integration and its derived effen educational outcomes. Therefore, we analysed t
effect of parents’time since migration (before the child’s birth) ohildren’s educational outcomes at the
end of lower secondary education.

We analysed father's and mother’'s years since iggraseparately, since parents in many cases do not
migrate to Denmark jointly (in which case their éirsince migration varies), and we studied asyms®tn
the effects on educational achievement early irethecational career.

To identify the model, we both exploited local aion in years since migration and within-familyriagion,
assumingthat variation in parental time since migratiomspg between birth of siblings is random,
conditional on observed or unobserved permanemactaistics at the family level.

We find evidence of a positive impact of parentsags since migration on children’s academic acimevrg.
Our results suggest that the mother's years siniggatron are generally most important for grades in
Danish, while the father’s years since migratiom gost important for grades in math and for dropaoul

no exam. This emphasizes the importance of oumdigin between each parent’s years since migration
which contrasts the approach taken in the eaitamature. When we split the sample by gender,ing that

for girls, the mother’s years since migration m@&ttr grades in both Danish and math when we hiee t
local marginal effects approach, and that thesectffdisappear when we account for sibling-fixddat$.
The opposite is seen for boys. This clearly indisatat family-specific effects influence girls abdys
differently. A plausible explanation is that famsypecific effects include factors that are closelated to
norms and attitudes regarding education and geotiepatterns, and this is what shows up in theltes

39 Sibling-fixed effects cannot be estimated withimplicitly conditioning on the partner’s YSM.
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APPENDIX

Table Al: Subject-specific grades by cohort for send-generation pupils

2002 2003 2004 2005 2006 2007 2008 2009
Danish  Written Mean 7.28 7.28 7.25 7.24 7.28 7.39 497 4.01
SD 141 1.31 1.28 1.34 1.34 1.30 2.72 2.71
#obs 1339 1693 1882 2278 2301 2772 3089 3379
Spelling Mean 7.38 7.20 7.28 7.14 7.02 7.41 4.47 4.09
SD 1.54 1.53 1.37 1.48 1.47 1.59 2.80 2.83
#obs 1343 1699 1882 2291 2315 2779 3103 3392
Mean: Written&speling Mean 7.32 7.23 7.26 7.18 7.15 7.40 .704 4.03
SD 1.35 1.30 1.22 1.29 1.29 1.32 2.51 2.51
#obs 1349 1704 1893 2298 2318 2793 3131 3419
Oral Mean 7.81 7.77 7.75 7.79 7.76 7.70 5.70 5.76
SD 1.69 1.67 1.70 1.71 1.71 1.78 3.55 3.56
#obs 1324 1681 1869 2275 2290 2747 3049 3332
Math Written Mean 6.76 6.93 6.84 6.70 6.87
SD 1.76 1.59 1.68 1.67 1.69
#obs 1319 1684 1863 2254 2261
Problem solving (written) ~ Mean 6.86 4.12 4.76
SD 1.82 3.38 3.30
#obs 2742 3088 3375
Mathematical skills (written) Mean 7.60 5.25 6.14
SD 1.66 3.50 3.38
#obs 2754 3085 3384
Mean: Written exams Mean 6.76 6.93 6.84 6.70 6.87 7.23 4.6%.45
SD 1.76 1.59 1.68 1.67 1.69 1.66 3.28 3.17
#obs 1319 1684 1863 2254 2261 2754 3094 3385
Oral Mean 7.73 7.59 7.51 7.47 7.40
SD 1.67 1.69 1.66 1.66 1.81
#obs 1282 1662 1851 2225 2223
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Figure Al: Distribution of parents’ year of arrival
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Note: The leftmost columns in the figures are aagiated number of fathers and mothers who immigragfdre 1973,
because immigration date has not been registerdriish statistics before 1973.

Table A2: Full results table

@ @ B) @ ®)
0-4 (Reference)
Mother: years 5-9 -0.012 (0.017) -0.011 (0.017)  -0.009 (0.017)  -0.002 (0)0170.035(*) (0.018)
since migration 10-13 0.032 (0.022) 0.042(*) (0.024) 0.046(*) (0.024) 0.056* 0®4) 0.101*** (0.025)
14+ 0.089%* (0.019)  0.133** (0.029)  0.129** (0.029) 0.148* (0.029)  0.192** (0.029)
0-4 (Reference)
Father: years 5-9 0.024 (0.017)  0.037* (0.017)  0.038* (0.017)  0.020 (0.017) .040* (0.017)
since migration 10-13 -0.019  (0.022) 0.011 (0.025)  0.014 (0.024)  0.007 (0.024) 048(*) (0.025)
14+ 0.010 (0.018)  0.092** (0.026) 0.085*** (0.025) 0.080* (@25) 0.114** (0.026)
Age-at-arrival Mother 0.002 (0.001)  0.001 (0.001)  0.006*** (0.002) 0.007*** (OB)
Father 0.005**  (0.001) 0.003* (0.001) 0.005*** (0.001) 0.006*** 0(001)
Lower secondary education (Reference)
Mother's Vocational training 0.183** (0.037)  0.166** (0.037) 0.164*** (0.037)
(highest) High school 0.195** (0.039)  0.174** (0.039) 0.170*** (0.039)
education  Short cycle higher education 0.18  (0.077) 0.095  (0.077) 0.089  (0.077)
Medium cycle higher education 0.310*** (0.065)  0.282** (0.065) 0.272*** (0.065)
Long cycle higher education 0.286** (0.093)  0.248** (0.093) 0.243** (0.093)
Lower secondary education (Reference)
Father's Vocational training 0.031 (0.034) 0.026 (0.034) 0.023 (0.034)
(highest) High school 0.199*** (0.045)  0.192** (0.045)  0.185*** (0.045)
education  Short cycle higher education 0.092 (0.060) 0.094 (0.059) 0.087 (0.059)
Medium cycle higher education 0.156*  (0.061)  0.149*  (0.061) 0.144*  (0.061)
Long cycle higher education 0.291** (0.070)  0.284** (0.070)  0.279*** (0.069)
Older siblings born in home country (0/1) -0.172*** (0.018)  -0.111** (0.020)
Firstborn chid 0.122*** (0.016)
N 19251 19251 19251 19251 19251
adj. R’ 0.135 0.137 0.144 0.148 0.151

Standard errors in parentheses.

(*) p<.10, *HL0p<.01, ** p<.001
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Table A3: Basic OLS results in the multi-child andthe full sample

Multi-child sample Full sample
5-9 0.014 0.035(*)
(0.022) (0.018)
Mother:  10-13 0.127*** 0.101***
years since
migration (0.033) (0.025)
14+ 0.211*** 0.192%**
(0.039) (0.029)
5-9 0.036 0.041*
(0.023) (0.017)
Fathe_r: 10-13 0.045 0.043(*)
years since
migration (0.032) (0.025)
14+ 0.1471*** 0.124%**
(0.035) (0.026)
N(students) 10646 19251
N(families) 4803
adj. R? 0.137 0.151

Standard errors in parentheses.
(*)p<.10,*p<.05, **p<.01, ***p<.001
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