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Abstract 
 
Citizenship rights are associated with better economic opportunities for immigrants. This paper studies how in a 
country with a large fraction of temporary migrants the fertility decisions of foreign citizens respond to a change in 
the rules that regulate child legal status at birth. The introduction of birthright citizenship in Germany, following the 
introduction of the new German nationality law in 2000, represented a positive shock to the returns to investment 
in child human capital. Consistent with Becker's "quality-quantity" model of fertility, we find that birthright 
citizenship leads to a reduction in immigrant fertility and an improvement in health outcomes for the children 
affected by the reform. 
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1 IntroductionHousehold fertility choices and investment in child human capital have long attractedthe interest of economists and social scientists. Starting with Becker and Lewis (1973),an extensive theoretical literature suggests the existence of a trade-o� between thequantity and quality of children within a family. An equally large empirical litera-ture (see, among others, Rosenzweig and Wolpin (1980), Angrist and Evans (1998),Angrist et al. (2010)) debates whether plausibly exogenous changes in the numberof children have an impact on their human capital. There has been less attentionon understanding how shocks in the expected returns to investment in child humancapital can change the household fertility decisions. Migration policies can have asigni�cant impact on immigrants' opportunities in the host country. When entitledto citizenship, immigrants are both more likely to perform better in the labor marketand be more integrated into the native culture. This paper exploits the introductionof birthright citizenship in Germany to isolate the e�ect of legal status at birth onimmigrants' fertility decisions and to test the hypothesis that the e�ect we observe isdriven by a change in the return to investment in child human capital.Evidence from many Western countries shows that immigrant women, on average,have more children than the natives. Although the di�erence has declined in recentyears, mostly as a consequence of the generalized drop in fertility (see Blau et al.(2008) in the US and Riphahn and Mayer (2000) for Germany), the gap betweenimmigrants' and natives' fertility is wide. These di�erential fertility patterns are oftenperceived as a threat to local traditional values and national identity not only by thepublic opinion, but also by politicians (Sarrazin (2010)) and scholars (Huntington(2004)).Understanding the determinants of immigrants' fertility has important macroe-conomic implications. First, previous studies have shown that the number of chil-dren can signi�cantly a�ect female labor supply (e.g., Angrist and Evans (1998)), sochanges in the fertility behavior of immigrant women can have substantial e�ects onthe aggregate female labor supply in many Western countries. Second, the higherfertility rates among immigrants are often seen as a factor that could o�set the agingof the native population, thus guaranteeing the �nancial sustainability of the socialsecurity systems (see Razin and Sand (2009) for a recent discussion).1



In this paper we show how a particular migration policy, namely the Germancitizenship law, a�ects immigrants' fertility choices. With the 2000 nationality law,Germany shifted from a right of blood to a birthright system.1 Before 2000, thechildren of immigrants could acquire German citizenship through naturalization at theage of 18 upon complying with the requirement of 8 years of residency in Germany andafter relinquishing their parents' citizenship. After 2000, children born to immigrantparents are granted German citizenship at birth if at least one parent has legallyresided in Germany for at least 8 years, and are allowed to maintain dual citizenshipup to the age of 23.Citizenship provides unrestricted access to the host country labor market, andevidence from many countries shows that immigrants who naturalize earn more thanthose who do not.2 Steinhardt (2008) �nds that average wages for naturalized immi-grants in Germany are 6% higher than the wages paid to foreign workers. Natural-ization leads to an immediate increase in wages, and also to higher returns from workexperience.3 Nevertheless, immigrants often do not take advantage of the possibilityto naturalize since this requires them to relinquish their former citizenship in manycountries. Mazzolari (2009) shows for the US that immigrants from 5 Latin Amer-ican countries were signi�cantly more likely to naturalize after their home-countrygovernments allowed for dual citizenship and, as a result, improved their labor mar-ket outcomes. Under the new regime, immigrants' children born in Germany (unliketheir parents) have an extended period of time to enjoy dual citizenship and to decidewhich country's citizenship to adopt.Even if willing to relinquish their former citizenship, some immigrants might �ndthe residence requirements for naturalization too di�cult to meet. Many migrate onlyfor a limited period of time and temporary (as opposed to permanent) migration hasincreased over time. In 2006, for example, the OECD countries received 2.5 milliontemporary migrants, about three times the number of permanent migrants (OECD1Bertocchi and Strozzi (2010) provide an extensive analysis of the determinants and the evolutionof citizenship laws in the post-world war II period.2See Bratsberg et al. (2002) for the US, DeVoretz and Pivnenko (2004) for Canada, and Beve-lander and Veenman (2006) for the Netherlands. Fougere and Sa� (2009) �nds that naturalizedimmigrants in France are more likely to �nd a job than non-naturalized ones.3The bene�ts of citizenship also include, among others, the possibility to invite relatives to residein the host country, and the possibility to vote both in local and in national elections.2



(2008)).4 Previous work on Germany shows that return migration decisions havea large and signi�cant e�ect on immigrants' human capital investment (Dustmann(1999)) and life-cycle savings decisions (Dustmann and Mestres (2010), and Dustmannand Mestres (2011)). Data from the German Socio-Economic Panel (GSOEP) showthat among those immigrants planning to return to their home countries only 12%are willing to apply for citizenship compared to 31% of immigrants planning to stayin Germany for ever. Uncertainty about the length of stay in the host country istherefore likely to a�ect parental perceptions about the ability of their children tocomply with the naturalization requirements. While returns on schooling and healthinvestments are higher for citizen than non-citizen children, children's failure to meetthe naturalization requirements would reduce parental incentives to invest in theirhuman capital. Under the birthright system, parents' return plans have no e�ect onthe newborn child's legal status.In the standard "quality-quantity" (Q-Q) framework (see Becker and Lewis (1973)and Becker and Tomes (1976)) citizenship at birth can be interpreted as a reductionin the price of child "quality". In a closely related interpretation, citizenship atbirth can be modeled as a positive shock on the child's initial endowment. Providedparental investment and child's endowments are complementary in the "quality" pro-duction function,5 the shock driven by citizenship acquisition should translate intoan improvement in the child "quality" level and ultimately a decrease in the optimalnumber of children, since, as in a standard Q-Q model, an increase in quality causesa rise of the shadow price of quantity.Becoming citizen at birth might represent not just an economic shock; immigrantsmight perceive that natives are more willing to accept their citizen children, and as aconsequence, might decide to assimilate more. A recent strand of literature empha-sizes the role of cultural traits as an important determinant of fertility behavior (see,among others, Fernandez and Fogli (2009) and Almond et al. (2009)).6 Therefore,a reduction in fertility might re�ect cultural convergence of immigrants to natives'4Depending on the country of destination, the OECD Immigration Report 2008 �nds that 20%to 50% of longer-term immigrants leave the host country within 5 years after their arrival.5Recent empirical literature �nds evidence in support of this assumption. See, e.g. Datar et al.(2010) and Aizer and Cuhna (2011)6La Ferrara et al. (2008) show the in�uence of TV shows on the culture and beliefs of Brazilianwomen and suggest it may be a channel through which the media and television a�ect fertilitychoices. 3



patterns.In the �rst part of the paper we study how the legal status of prospective childrena�ects immigrants' fertility. In order to identify the e�ect of birthright citizenship, weexploit the main provision of the law passed by the German Parliament in May 1999:a child born to foreign parents on 1st January 2000 or after, is granted citizenshipat birth if at least one parent has been ordinarily resident in Germany for at least 8years. In this setting, households composed of foreign parents who have resided inGermany for 8 or more years represent the treatment group. We can de�ne two con-trol groups: the �rst includes all households where there is one German partner, thesecond includes all households where both partners are German. By comparing thefertility behavior of households in the treatment group with those in the two controlgroups, before and after the reform, in a standard di�erence-in-di�erences speci�ca-tion, we can identify how the introduction of birthright citizenship a�ects fertility.The analysis is based on data from the German Microcensus, a household-based, re-peated cross-section, representative data set that includes 1% of all households inGermany, for the period 1996 to 2005.Our results suggest a negative and signi�cant e�ect of birthright citizenship onimmigrants' fertility: after the reform the di�erence in fertility - as de�ned by theprobability of having a child born within the last 12 months - between the treatmentand the two control groups shrinks by approximately one percentage point. Additionalresults support the theoretical predictions of the Q-Q model. First, consistent withthe fact that the advantages of German citizenship are higher for children of non-EUcitizens than for those of parents with an EU passport, we �nd that the e�ect of thereform is large and statistically signi�cant only for those households where neitherparent is a EU citizen. Second, since only couples with at least one child face thetrade o� between quality and quantity of children, the reduction in fertility is drivenby a lower probability of having two or more children, while there is no signi�cante�ect on the probability of having the �rst child.A variety of robustness tests supports the causal interpretation of our �ndings.First, we perform di�erent tests to control for the possibility that the observed re-duction in immigrants' fertility might be an artifact of changes in the composition ofimmigrant population after the nationality reform. Second, we study whether otherprovisions of the reform that a�ect naturalization requirements might be a�ecting the4



fertility behavior of non-citizen parents. Finally, we perform falsi�cation exercises inorder to assess whether our results might be driven by the presence of di�erentialtrends. We do not �nd support for any of these confounding mechanisms.In order to test whether the introduction of citizenship at birth is associated withan improvement in child quality, we study whether children a�ected by the reformare healthier. In line with evidence for the US (see, among others, Popkin and Udry(1998)), epidemiological studies for Germany �nd that immigrants' children are sig-ni�cantly more likely than native children to be obese at school entry (Will et al.(2005)). Childhood obesity has negative consequences in both the short and longterm.7 Using information on height and weight as reported in the Microcensus, weconstruct the body mass index (BMI) of respondents' children and we �nd that theobesity gap between non-citizens' and citizens' children at pre-school age drops sig-ni�cantly for children born in 2000 or immediately afterwards, compared to thoseborn immediately before 2000. Finally, relying on time-use data from the GermanSocio-Economic Panel (GSOEP), we provide some suggestive evidence that the im-provement in child health might be related to mothers spending more time with theirchildren.In summary, our results are consistent with the predictions of the "quality-quantity"model of fertility. We �nd that (i) the increase in the return on parental investmentin child human capital determined by the change in child legal status produces areduction in immigrant fertility and, (ii) immigrants' children a�ected by the changein citizenship criteria display better health outcomes than those not a�ected.To our knowledge this is the �rst paper to provide quantitative evidence on thee�ect of migration policies on immigrants' fertility. We contribute to the recentstrand in the economic literature on the e�ect of legal status on individual behavior.Avitabile et al. (2010), based on another provision of the 2000 German nationalitylaw, study how a change in child legal status a�ects the propensity of parents toengage in social contacts with Germans and use the German language. The presentstudy adds to this literature showing that child legal status at birth not only a�ectsattitudes but also a�ects the economically relevant behavior of parents.87Cawley and Spiess (2008) �nds for Germany that obese children have worse school outcomes.Lindeboom et al. (2009) use data from the British National Child Development Study (NCDS) toshow a negative association between childhood obesity and labor market outcomes.8Mastrobuoni and Pinotti (2010) argue that crime rates among Romanian immigrants in Italy5



This work also makes a more general contribution to the literature on the interac-tion between fertility and human capital accumulation. A large empirical literatureexamines how family size a�ects the school achievements of children.9 As noted byBleakley and Lange (2009), in the Becker "quantity-quality" model both the numberof children and their quality are endogenous variables that are a�ected by the price ofquality and quantity. Some recent work exploits policy changes in either child subsidyor birth control programs to study how the price of quantity can a�ect fertility,10 butthere is only limited evidence on how variations in the price of child quality a�ectsfertility behavior and its interaction with investment in child human capital. Bleak-ley and Lange (2009) interpret the eradication of hookworm disease in the AmericanSouth at the beginning of the 20th century as an exogenous reduction in the price ofchild quality, and �nd evidence of higher educational attainments and lower fertilityrates in states where hookworm infection rates were high before eradication.The paper is organized as follows. In section 2 we describe the German nationalityreform and outline the bene�ts of German citizenship. We present a simple theoreticalframework to interpret how a change in legal status can a�ect the fertility and healthoutcomes of children a�ected by the reform. In section 3 we present the empiricalstrategy and the data. In section 4 we report the main results for fertility and discusspotential confoundings. In section 5 we provide evidence that cohorts of immigrants�children a�ected by the reform display better health outcomes. Section 6 concludes.2 Background2.1 The German Nationality ReformIn May 1999, the German Parliament amended the Citizenship and Nationality Law of1913. The main objective of the reform was the introduction of birthright citizenshipdecreased as a result of the economic opportunities related to their new status as EU citizens.9Di�erent strategies have been used to account for the endogeneity of family size. Rosenzweigand Wolpin (1980), Angrist and Evans (1998), Angrist et al. (2010) provide examples of the use oftwinning as an instrument for family size, Lee (2008) uses sibling sex composition as an alternativeinstrument.10Cohen et al. (2011) exploit variations in Israel's child subsidy program to study the e�ect of�nancial incentives on fertility. Rosenzweig and Zhang (2009) use the variation driven by China'sone-child policy to study how the price of child quantity a�ects fertility decisions and children'sschool outcomes 6



for children born in Germany to foreign parents, but the law also introduced changesto the naturalization criteria and explicitly denied dual citizenship for immigrantswho naturalize.In this paper the main focus is on the introduction of birthright citizenship, al-though we test whether the other provisions a�ect our results. Before the reform,a child born in Germany was granted German citizenship at birth only if at leastone parent was a German citizen at the time of its birth.11 Under the new regime,a child born in Germany to foreign parents on 1st January 2000 or after is grantedcitizenship at birth if two conditions are satis�ed: a) at least one parent has beenordinarily resident in Germany for 8 years, and b) if at least one parent has beengranted permanent right of residence. The child is then granted dual citizenship upto the age of 23, when he or she must decide which to retain. This is known as theOptionsmodell.12 This clause represented an exception under the framework intro-duced by the new nationality law that explicitly denied dual citizenship. Under theold regime dual citizenship was not legally recognized and granted only on a discre-tionary basis. Anil (2006), however, reports anecdotal evidence suggesting that theGerman o�cialdom generally was unwilling to entertain the idea of dual citizenship.Unlike the citizenship at birth provision, the policy for naturalization for adults un-derwent various changes in the years before the reform. Laws a�ecting naturalizationapplications were passed in 1990 and 1993. The changes involved limited discretionof o�cials to deny naturalization, and foreigners' legal rights to claim entitlement tonaturalization. After 1993, foreigners aged between 16 and 23 years with 8 or moreyears of residency, and foreigners over the age of 23 with a minimum of 15 years ofresidency, had a legal claim to naturalization. From 2000 onwards, naturalization wasno longer based exclusively on residence. Applicants for naturalization were requiredalso to: i) express loyalty to the German Constitution, ii) be able to support them-selves and their family without social security or unemployment bene�ts, iii) have aclean criminal record, iv) have proven adequate command of the German language,and v) renounce former citizenship. The minimum residency requirement was 8 years.11In the case that only the father was a German citizen, citizenship was dependent on recognitionor determination of paternity under German law.12The reform also includes a transitional provision for children aged under 10 years on 1st January2000 with foreign parents. These children were granted naturalization upon application (to becompleted before 31st December 2000) if at least one parent had been ordinarily resident in Germanyfor at least 8 years at the time of the child's birth.7



2.2 The bene�ts of German citizenship at birthThis section describes the bene�ts of German citizenship and analyzes the advantagesof its being granted at birth rather than later in life. First, obtaining a German pass-port has labor market bene�ts. In Germany, there are several careers that requireownership of a German passport. In the public sector, most careers in the justice andnational defense departments are accessible only to German citizens, irrespective ofownership of a passport from another EU member state. There are also restrictionson access to careers in other administrative departments, but most do not apply toEU citizens. In the private sector, professions such as dentistry, medicine, pharmacy,law and architecture are restricted to German citizens, but restrictions do not ap-ply to citizens from other EU countries. Steinhardt (2008) provides evidence thatnaturalized immigrants are more likely to be employed in white collar occupations.In addition, the possibility to travel without restriction within the European Unionhas signi�cantly increased the advantages of a EU passport for individuals employed inoccupations that require unrestricted mobility and no bureaucratic hurdles (transportsector or cross-border services, which are associated with frequent travel). Employ-ment of German citizens often leads to a reduction in the costs to employers. In fact,to reduce the need for visas or other special administrative permits employers might�nd more convenient to hire individuals with a EU passport. Second, obtaining aGerman passport has some other non-economic bene�ts. As in most countries, citi-zenship endows the right to vote in general and in local elections.13 Other advantagesinclude the possibility to obtain visas for relatives, and legal protection in the case ofcriminal charges.Before the introduction of 2000 nationality law German citizenship could be ob-tained through naturalization, marriage, or adoption, the �rst one being the mostcommon route. The award of citizenship at birth rather than through naturalizationas an adult has three main advantages: i) the possibility to hold dual citizenship;ii) no uncertainty related to possible changes in the rules on naturalization; iii) nouncertainty driven by the return migration decisions of parents. We explain thesethree types of bene�ts in more detail. Before the reform, foreigners aged over 16years in principle were eligible for German citizenship if they had spent at least 813In Germany, and in other EU countries, citizens from other EU countries can vote in local, butnot general elections 8



years in Germany since their birth; in practice, children born to immigrant parentshad to wait until age 18 in order to become Germans (provided that they met allthe residency requirements).14 Children born in 2000 or after to households whereat least one parent had been resident in Germany for 8 years, were entitled to holddual citizenship at birth. This allowance represents a notable exception in the newinstitutional framework. Before 2000 dual citizenship was not legally recognized andwas barely tolerated, after 2000 it was explicitly denied by law and immigrants hadto relinquish their original citizenship in order to become German citizens.Relinquishing birth country citizenship might imply some psychological costs forimmigrants and is associated with serious limitations in their country of origin.15This likely explains why naturalization rates in Germany are among the lowest inEurope. Individuals with dual nationality also, in principle, have unrestricted accessto two labor markets. Previous work documents the positive e�ect of dual citizen-ship on immigrants' labor market outcomes in the US. Mazzolari (2009) exploits theintroduction of dual citizenship in 5 central and south America countries (Brazil,Colombia, Costa Rica, Dominican Republic, Ecuador) to show that immigrants fromthese countries experienced a large and statistically signi�cant increase in the proba-bility of acquiring US citizenship through naturalization. As a result, they display ahigher probability of being in a paid job and obtaining higher earnings, and a lowerprobability of claiming welfare state bene�ts. In the analysis in this paper, we cannotdisentangle the e�ect of German citizenship per se from the e�ect of dual citizenship.Acquiring citizenship at birth neutralizes two sources of uncertainty inherent inthe possibility of naturalization later in life. First, it negates any uncertainty aboutpossible changes in the institutional setting. While the norms approved in 1990 and1993 introduced rule-based criteria for the acquisition of citizenship through natu-ralization, thus making it easier, a law passed in 1997 set out visa requirements forunaccompanied children from Turkey, the former Yugoslavia, Morocco and Tunisia,and required existing resident children of parents from these countries to apply forresidence permits (Bosswick (2000)). Repeated changes in institutional arrangements14The legal age for relinquishing former citizenship was 18 and dual citizenship was not allowed.Parents in principle could cancel the citizenship of their children, but only if they had formallyresigned their own former citizenship.15Mueller (2006) reports that pre-1996, Turkish regulation deprived individuals of their propertyrights in Turkey if they abandoned Turkish citizenship.9



may have increased immigrants' uncertainty about the timing of citizenship acquisi-tion via naturalization for their children.Second, and most important, birthright citizenship makes the child's legal statusindependent of household return migration decisions. As already mentioned, after1993 children born to immigrant parents and seeking naturalization had to provideevidence of at least 8 years of ordinary residence in Germany. According to section 12bof the German Nationality Act, in the presence of interruptions longer than 6 months,a previous period of residence in Germany might not be counted as contributingtowards the duration of residence requirement, and if it were allowed, it would onlybe up to a period of 5 years. Immigrants to Germany are very likely to returnhome either permanently or temporarily. Using information on the return migrationintentions elicited from the German Socio-Economic Panel, the graph in Fig. 1 showsthat more than 60% of immigrants plan to return to their home country at some pointand about 45% of the total are willing to return within 8 years. Thus, Fig. 1 showsthat there is a large fraction of immigrants who might perceive the possibility to stayin Germany long enough to allow their children to meet the residence requirementsas very unlikely. After the reform, the return plans of parents do not a�ect the legalposition of the newborn.The same dataset and survey questions have been used by previous work on Ger-many to discuss the relationship between return migration intentions and investmentsin both cultural and economic integration. Using the GSOEP, Dustmann (1999) �ndsthat familiarity with the German language responds positively to an increase in theintended duration in the host country. Dustmann and Mestres (2010) �nd that a 10percentage point increase in the probability of staying in Germany for ever leads toa 15% reduction in the total amount of remittances. Dustmann and Mestres (2011)show that, while return plans do not a�ect the total amount of savings, both themagnitude and the share of assets in the home country is signi�cantly larger forimmigrants who consider their migration to Germany to be temporary.Returns on schooling and health investments are on average higher for citizenthan non-citizen children. We �nd from the Microcensus that for naturalized immi-grants completion of tertiary education is associated with a 20% increase in annualgross income, as opposed to 13% among non-naturalized ones. During the periodpredating the reform of the nationality law, parents who were not planning to stay10



in Germany long enough to enable their children to meet the residence requirementsmight have been less inclined to invest in their children's human capital. Howeverunder the birthright system, uncertainty about parental return-migration decisiondoes not a�ect either children�s ability to acquire German citizenship or its timing.2.3 Theoretical FrameworkIn this section we outline a simple theoretical framework describing how child legalstatus can a�ect both fertility and human capital investment decisions. The model issimple and is designed to provide clear empirical predictions.Citizenship rights at birth can be interpreted as a positive shock to children'sendowments (their characteristics) at birth. Our simple theoretical framework departsfrom Becker and Lewis (1973) to incorporate the child's endowments and illustratethe assumptions that translate extension of citizenship rights into lower fertility ratesand higher level of child "quality". We introduce a speci�c utility function to easethese calculations and identify the intuition behind the main results. As in Beckerand Lewis (1973), the utility of the parents depends on a generic consumption good
c, the number of of their children, n, and their average quality, q .

U = γ ln c+ (1− γ) (lnn + ln q(e; I)) (1)The average quality of children within each household is a function of the givenaverage level of their endowments at birth, e, and parental per child investment inquality, I. We assume that parents invest the same amount of resources in each oftheir children.16 For simplicity we use a standard CES function to characterize q(e; I),
q = q(e; I) =
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s−1 (2)where s represents the elasticity of substitution between child's initial endowmentand parental investment. Parents choose n, I and c to maximize their utility functionunder a budget constraint that includes total expenditure on investment in childquality, total expenditure on the consumption good and the child costs that depend16In Becker and Lewis (1973) and Becker and Tomes (1976) the quality, that enters parents' utilityfunction, is assumed to be the same for all children.11



on quantity but not quality.
Y = cpc + nIpI + npn (3)where pc is the price of the consumption good; pI represents the price of per childparental investment in child quality; pn is the unitary cost of the number of childrenthat is not dependent on quality, for instance the opportunity cost of fertility control.Thus, if 0 < s < 1, then ∂q(I∗; e)
∂e

> 0 and ∂n∗

∂e
< 0.If investment and endowment are complements in the quality production func-tion,17 a positive shock to the children's endowment translates into an increase in themarginal product of investment in quality and therefore in per child level of invest-ment. The subsequent increase in the shadow price of quantity (IpI + pn) explainsthe decrease in the optimal number of children.The e�ect of birthright citizenship on immigrants' fertility and child health out-comes can also be modeled in a standard "quality-quantity" model (see Becker andLewis (1973) and Becker and Tomes (1976)). Parents maximize a utility function

U(n, q, c) which depends on n, the number of children, q, the "quality" per child, and
c, the consumption rate of all other commodities. Agents face a non linear budgetconstraint: Y = npn + nqp+ qpq + cpc.Quality and quantity enter into the budget constraint in a multiplicative way: thecost of an increase in quality is higher the larger the number of children because itwill apply to more units. pn is de�ned as above; pq proxies for the costs of childquality that are not dependent on quantity; p represents the cost of child quality thatdepends on the total number of children; pc is the price of the consumption good.We can interpret the German nationality law reform and the extension of thecitizenship rights as a decrease in the price of quality pq. A decrease in pq, as explainedby Becker and Lewis (1973) (p. S283), has a positive direct e�ect on child quality qand a negative indirect e�ect on the number of children n, due to the increase in theshadow price of quantity (pn + qp).The two theoretical frameworks presented above are clearly very close, and havesimilar implications. Empirically, it is hard to distinguish between a shock in endow-17The assumption of complementarity is supported by �ndings in the empirical literature (Dataret al. (2010), Gelber and Isen (2011) and Aizer and Cuhna (2011) among the others) which provideevidence that parental investment reinforces the child's initial endowments.12



ments from a change in the price of child quality. In the rest of the paper we refergenerically to the introduction of birthright citizenship as a shock in the return toinvestment in child human capital.3 Empirical Strategy and Data3.1 Empirical StrategyWe study how the provision that introduced birthright citizenship a�ects immigrants'fertility. According to the new German nationality law, e�ective from January 1st2000, all children born in 2000 or after to non-Germans will be granted Germancitizenship if at least one parent has been legally resident in the country for at least8 years at the time of the child's birth. In our setting, individuals born to couples atleast one of whom has lived in Germany for 8 or more years represent the treatmentgroup. There were no changes in the conditions for children born to couples at leastone of whom was German citizen at the time of the birth, since they automaticallyreceived German citizenship. This allows the identi�cation of two control groups:�rst, couples where only one partner is a German citizen (from here on referred toas mixed couples); second, couples where both partners are German citizens. Bycomparing the outcomes of the treatment and the two control groups before and afterthe reform, we can identify the e�ect of the birthright citizenship reform on parentaloutcomes. Formally, we estimate the following di�erence-in-di�erences (DD) model:
Yit = α + β1C
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it + µt + uit (4)where Yit denotes the fertility outcome of the woman in couple i at time t. C1
itakes the value 1 if in couple i only one partner is a German citizen; C2

i takes thevalue 1 if in couple i both partners are German citizens. In this speci�cation immi-grant women in couples where neither partner is a German citizen, but at least onemember of the partnership has been in Germany for 8 or more years, are the refer-ence category. Because of the biological lag between fertility planning decisions and13



actual outcomes, we treat as post reform period (Postt = 1) all the surveys from 2001onwards. Postt takes the value 0 for all surveys before 2001. In the baseline spec-i�cation X
′

it includes a set of women- speci�c characteristics, namely age, dummiesfor educational attainment, dummies for state of residence, and dummies for beingGerman or citizen of another European Union member state. In this speci�cation,being citizen of a non-EU state acts as reference category. µt represents a set of yeardummies. The baseline speci�cation also includes group-speci�c linear trends.The parameters of interest are β4 and β5. Since the omitted category in eq. 19is the dummy that denotes the treatment group, β4 and β5 measure how the fertilityrespectively of mixed couples and couples where both partners are German citizens,change in comparison to the treatment group after the reform. Standard errors areadjusted for clustering at group/year level in order to account for the possibility ofshocks di�erentially a�ecting the three groups in a particular year.We study separately the behavior of women living in mixed couples and the be-havior of women in couples where both partners are citizens because the former aremore likely to share the cultural traits and fertility related norms of women in thetreatment group, either because they are foreigners or because of the in�uence of aforeign partner.18We expect the reform to have an e�ect also on the fertility of those immigrantcouples where neither of the partners has lived in Germany for 8 years. When decidingthe optimal family size, they might take into account that prospective children willenjoy German citizenship once one of the spouses has ful�lled the 8 year residencyrequirement. Couples where at least one of the partners is close to having achieved 8years of residence might decide to postpone the attempt to have a child in order toguarantee German citizenship to the new infant. Unfortunately, the extremely smallnumber of couples in our sample with less than 8 years of residence does not allow usto study how fertility varies according to the length of residence and to separate outthe e�ect of the reform on the optimal number of children from its e�ect on the timingof their birth. In addition, the introduction of birthright citizenship might increasethe incentives for individuals with a higher preference for child quality, rather thanquantity, to migrate to Germany, thus changing the composition of migrant in�ows.18Results for employing only one control group which includes both mixed couples and coupleswhere both partners are German citizens, are provided in Table AII.14



For these reasons, we exclude from our analysis individuals with less than 8 years ofresidence in Germany.We next test whether the introduction of birthright citizenship is associated withan improvement in average health outcomes for the cohorts of children a�ected by thereform. We do not try to attribute causal interpretations to the relationship betweencitizenship rights and health status since the negative e�ect of the reform on thefertility decisions of immigrants might generate a selection bias. Parents who decidenot to try to have a child after 2000, as a result of the reform, may be the same parentswho would have invested less in their child's quality. Under certain assumptions, it ispossible to provide a lower bound estimate of the e�ect of the reform on child healthdriven by increased parental investment. We present the results for this exercise inthe Appendix.If we look at the e�ect of family size on child quality, we note that previous workhas focused on education (Rosenzweig and Zhang (2009), Angrist et al. (2010)) or onanthropometric outcomes (Rosenzweig and Zhang (2009)). The relatively short timeperiod after the reform and the lack of school related information in the Microcensusdoes not allow us to test the e�ect of the reform on education outcomes. Instead, westudy how BMI and the propensity to be obese change as a result of citizenship beingacquired at birth. Information on children's weight and height, used to construct theBMI index, is available in the 1999, 2003 and 2005 surveys. In 2005 children aged 4and 5 years, born to non-citizen parents who had been living in Germany for 8 or moreyears at the time of their birth, respectively in year 2001 and 2000, would be Germancitizens. That would not be the case for children in the same age group surveyedin the 2003 and the 1999 waves of the Microcensus. Formally, we estimate a childspeci�c version of eq. 19 where the dependent variables are BMI related outcomes.
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Qic is the quality (health outcome) of a child born to a couple i and belonging tocohort c. C1
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i are de�ned as above. Dc is a dummy variable equal to 1 if thechild was born in 2000 or afterwards (c >= 2000), µc represents cohort �xed e�ects.

Xi includes age and gender of the child, and controls for the female partner of couple15



i, namely age, dummies for educational attainment, dummies for state of residence,and dummies for being German citizen or citizen of another European Union memberstate.19 Standard errors are adjusted for clustering at group/cohort level.In this case β4 (β5) larger than zero would be consistent with the "quality-quantity" model; indeed, we would expect that, since the reform may have increasedthe returns to investment in child human capital, immigrants' children born in 2000or afterwards, relative to those born to couples where at least one is a citizen, mayhave better health outcomes (and therefore be less likely to be obese) than those bornbefore 2000.3.2 DataThe main data used in this study are from the German Microcensus, which is ahousehold-based repeated cross-section survey carried out by the German Statisti-cal O�ce. The survey covers 1% of all households in Germany with approximately370,000 households with 820,000 persons interviewed every year. The primary goal ofthe Microcensus is to collect information on the structure of the German population,its labour market behavior, and housing situation. The survey started in 1973 andwas conducted every two years till 1995, since when it has been annual. The Micro-census is characterized by mandatory participation, which reduces non-response tominimum levels: the response rate for compulsory questions is 97%.Information on citizenship status has been collected since 1996; since this infor-mation is crucial for our analysis, we consider only those surveys between 1996 and2005. The Microcensus provides detailed information on country of birth, citizen-ship, and the year of arrival of the immigrant, thus allowing us to de�ne the group ofhouseholds that is a�ected by the changes in citizenship rules.Our sample includes all households where either the head of household's partneror the household head is a woman aged 15-49. For each individual in the household,including children, we know the year of birth. In order to identify the e�ect of thereform on fertility we use two di�erent types of information. First using informationon year of birth of each household member, we de�ne a dummy variable that takesthe value 1 if the household head has a child born within the last 12 months. This19In line with the speci�cation in eq. , being citizen of a non-EU state acts as omitted category.16



is our main dependent variable. Since mothers are asked for information on the agestructure of all the children living in the household, we can construct measures forthe total number of children in di�erent age groups (0-3; 6-9 and 9 years or above),and for the probability of having at least one child in each age group. Informationon fertility outcomes was collected in each survey between 1996 and 2005. Table1 reports descriptive statistics for the household characteristics of the three groupsas elicited in 2000, the year of implementation of the new nationality law. Bothmothers and fathers in the treatment group are on average younger than those in thegroup where both partners are German citizens, but they are older than those in themixed couples group. Partners in the treatment group are poorer and less educatedthan those in the two control groups. On average, the number of children born toimmigrant couples (1.6) is higher than the number of children born to mixed couples(1.1) and German couples (1.2).Information on body weight (in kg) and height (in centimeters) was collected onlyin three surveys: 1999, 2003 and 2005. The literature suggests that BMI is a reliablemeasure of child health for children older than 3 years. We focus on preschool agechildren (4 and 5 years) and we use two dependent variables: BMI index, and adummy variable indicating whether or not the child is obese. Obesity is de�ned usingcuto� points varying by age and gender, recommended by the Childhood ObesityWorking Group of the International Obesity Task force.We rely also on data from the GSOEP, which is the longest-running longitudinalsurvey of private households and persons in the Federal Republic of Germany. Itstarted in 1984, is conducted every year. It provides representative micro-data onindividuals and households. Each individual in the relevant household aged over 15,is interviewed. The household head provides information on children under the ageof 15. The dataset contains detailed information on country of origin and arrivaldate of immigrants, and family composition. In each survey foreign born individualsare asked about their citizenship status. On average, 12,000 households and 24,000individuals have been interviewed every year since 1996. The survey contains quitedetailed information on time usage. Both the head of the household and his partnerare asked how many hours they spend on average every weekday20 on each activityof: work outside the household, child care, household work, care of people in need,20A few waves contain separate questions for weekends.17



educational activities, and shopping. We created a variable for the number of hoursof child care in an average working day.4 The E�ect of Child Legal Status on Fertility4.1 Baseline ResultsWe present evidence of the demographic consequences of the German nationality lawreform by plotting the evolution over time of the fertility behavior of the three groupsde�ned in the previous section. Figure 2 displays the fraction of women (aged 15-49)with a child born within the previous 12 months, during the time period 1996 to 2005,for each of the three groups. A birth within the previous year is signi�cantly morelikely in households in the treatment group (on average 8.5% of the households inthe treatment group experienced a new birth in 2000 or before) than in household inthe two control groups: before the reform the average probability of having a child ofage 0 is about 6.5% (4%) for women belonging to households where only one (both)partner is a German citizen. In 2001, one year after the reform became e�ective, thefraction of women within the treatment group who gave birth within the previous 12months drops to 7%. The fertility behavior in the two control groups does not displayon average any signi�cant change after the reform.In Figure 3 we consider the fraction of women who report having at least onechild younger than 3 years in the time period 1996 to 2005. In line with the evidencepresented in Figure 2, there is a sharp decline in the fertility of immigrants withoutGerman citizenship after 2001; the cumulative e�ect of the reform on the fraction ofwomen with a child younger than 3 years of age is likely to explain the negative trendin the treatment group after 2001.Table 2 reports the estimates of β4 and β5 in eq. 19. The two coe�cients capturehow the fertility of the households belonging to each of the two control groups de�nedabove changes with respect to the treatment group, after the reform. The panelsreport the results for the three dependent variables discussed in the data section.In Panel A the dependent variable is the main variable of interest, the dummy fora child born in the previous 12 months. Column 1 presents the estimates for eq.19 with no control variables and no time dummies. In this case the size of the two18



coe�cients provides an exact measure of the drop observed in Figure 2. Note thatthe fact that the two coe�cients are positive indicates that the di�erence betweenthe fertility levels of the treatment and the control groups decreased after the reform.We gradually introduce year dummies, group-speci�c linear trends and the controlvariables speci�ed in Section 3.1. In each speci�cation we �nd a signi�cant negativee�ect of the reform on the fertility outcomes of households where both spouses areimmigrants and not German citizens. Column 4 shows the baseline speci�cation,which controls for the woman's age and includes dummies for secondary and tertiaryeducation, for being German citizen or citizen of a EU member state, for federal stateof residence, year and group speci�c linear trends. It is reassuring that the sizes of
β4 and β5 are very similar, making it unlikely that we are capturing only pre-existingtrends and confounding factors speci�c to one particular control group.21Irrespective of the speci�cation considered, the e�ect is sizeable and in line withthat in Figure 2: households in the treatment group are about one percentage pointless likely to have experienced a new birth within the previous 12 months as a resultof the German nationality reform. The e�ect of the reform corresponds to a 7%standard deviation in the dependent variable and slightly above 15% of the mean forthe treatment group.In Panels B and C we estimate eq. 19 using the two alternative measures offertility, a dummy variable equal to 1 if there is a child younger than 3 years ofage in the household, and the number of children younger than 3 years, respectively.The results are consistent with those presented in Panel A. Overall, Table 2 presentsevidence of a decline in the fertility of immigrants caused by the German nationalitylaw reform.As argued in Section 2.2 the economic bene�ts of German citizenship are substan-tially larger for non-EU than for EU citizens. As a result, the increase in the returnsto human capital investment determined by the acquisition of German citizenship atbirth is likely to be much larger for children in households where none of the parentshas EU citizenship. If the reduction in fertility documented above is driven by anincrease in the returns to children's human capital, we would expect a sharper de-21The results do not change when we use richer speci�cations that control for household income,total number of children and the number of years of residence in Germany. The results of the probitspeci�cations are similar to those in panels A and B.19



crease in fertility among households where neither partner has EU citizenship sincethe increase in the returns to human capital of prospective children will be larger forthis group. In order to test this hypothesis, we split the treatment group into two sub-groups: households where neither spouse has EU citizenship and households where atleast one partner has EU citizenship. In the latter case the newborn child will also bea EU citizen. In columns 1-2 in Table 3 we show that only households where neitherpartner has EU citizenship experienced a decline in the probability of having a childwithin the last 12 months, while the e�ect is basically null for households where atleast one parent is a EU citizen.If the reduction in fertility is driven by an increase in the return to human capital,we do expect the e�ect of the reform to vary with the child birth order. Only coupleswith at least one child face the trade-o� between quantity and quality of children.We consider separately the fertility decisions of households with no children andhouseholds with at least one child. Columns 3 and 4 in Table 3 report the resultsfor the sample of households with no children and those with at least one child,respectively. The coe�cients are signi�cantly di�erent from zero only for the sampleof households with at least one child, and the coe�cients of the �rst child are verysmall and not statistically signi�cant.4.2 Potential ConfoundingsWe examine the possibility that our results are capturing the e�ect of the reformon the composition of the three groups, and in particular the age structure of thehouseholds in those groups rather than the e�ect of the reform on the fertility decisionsof immigrants. The 2000 German nationality law may have induced a change in thecomposition of the treatment/control groups by a�ecting (i) the return migrationdecision of immigrant parents in the treatment group, (ii) their incentives to becomenaturalized, and (iii) the likelihood of observing assortive matching in the marriagemarket.We �rst assess whether, after the reform, immigrants are more or less likely to beresident in Germany for 8 or more years. The evidence in Fig. 1 does not seem tosupport the hypothesis that the reform changed the return intentions of immigrantsliving in Germany. There is no variation over time and, in particular, before and after20



2000 either in the fraction of immigrants who plan to return to their home countriesat some point or in the fraction of immigrants willing to return within 8 years. Inour sample the fraction of households belonging to the treatment group (householdswhere neither spouse is a citizen and at least one has been in Germany for longer than8 years) stays constant over time. This evidence is suggestive that neither the returnintentions nor the return choices of immigrants are a�ected by the 2000 nationalitylaw. The incentive to leave Germany should be lower for parents in the treatmentgroup who had a child after 2000. Since this child will have German citizenshipand supposedly will enjoy better opportunities in the German and European labormarkets, they should be more likely to stay in Germany. Therefore, after the reform,we should observe a higher fraction of households with a recently born child. Ifanything, a reduction in the return migration probability would bias down the sizeof the drop in fertility. Changes in the incentives to migrate to Germany (in�ows)do not play a role in our study since the sample is restricted to households where atleast one spouse has been in Germany for at least 8 years.We then investigate whether the results in Table 2 are capturing the e�ects ofchanges in naturalization decisions. Naturalization rates in Germany are extremelylow and displayed very little changes over time: data from the German StatisticalO�ce show that the naturalization rate in the period between 1998 and 2003 is rel-atively stable and is around 2%. We then test whether groups a�ected di�erentiallyby changes in naturalization rules introduced by the 2000 nationality law show a dif-ferent response in terms of fertility. As discussed in Section 2, on the one hand, thereform introduces less strict residency requirements for naturalization since it lowersthe minimum residency requirement from 15 years to 8 years. On the other hand, itincludes additional requirements such as expressing loyalty to the German Constitu-tion, ability to support self and family without social security aid or unemploymentbene�t, a clean criminal record, adequate command of the German language, andrenunciation of former citizenship. We split the treatment group into two samples:(i) households where at least one spouse has been resident in Germany for more than15 years at the time of the survey and (ii) households where at least one spouse hasbeen resident in Germany for between 8 and 15 years at the time of the survey. Forhouseholds in the �rst sample naturalization requirements have become stricter: be-fore the reform they had an unconditional entitlement to naturalization. Individuals21



in the second sample are allowed to apply for naturalization after the reform. Column1 in Table 4 reports the results for the sample of households where neither spousehas been resident in Germany for more than 15 years; column 2 in Table 4 reportsthe results for the subsample of households where at least one partner has been res-ident in Germany for 15 or more years. The coe�cients of β4 and β5 are positivefor both samples, which increases con�dence that our main results are not capturinga confounding e�ect related to the other provisions of the German nationality lawreform. The size of the coe�cients is larger for the sample of immigrant householdswhere at least one spouse has lived in Germany for between 8 and 15 years, which isconsistent with this group including a higher fraction of women of reproductive age.22The decline in fertility experienced by the immigrants in the treatment group doesnot seem to be driven by any of the changes to the naturalization criteria.The reform might also have decreased foreigners' incentives to marry someonewith German citizenship, thus leading to increase of the fraction of marriages amongnon-citizens. This does not seem to be the case since we observe that the percentageof marriages where both spouses are foreign citizens stays constant before and afterthe reform (around 3%).If our results are an artifact of changes in the sample composition, we may observechanges in the overall age composition of the household. We conduct two tests to ruleout this possibility. First, we run the baseline speci�cation including a full set of singleyear female age dummies, which controls for potential non linear e�ects of female ageon fertility. The results are reported in column 2 of Table 5. The coe�cients ofinterest are positive, signi�cantly di�erent from zero, and of very similar size to thosein Panel A in Table 2. Second, we assess whether there have been changes in the agecomposition of children not supposed to be a�ected by the reform. Since we observefertility for a period of 5 years after the introduction of the new regime, we shouldnot observe any change in the probability of having a child aged over 5 years. For thispurpose, we estimate the speci�cation in eq. 19 using as dependent variables (i) theprobability of having a child aged between 6 and 9 years old, and (ii) the probabilityof having a child older than 9 years old. The results in columns 3 and 4 of Table 5show that β4 and β5 are negative and not signi�cantly di�erent from zero. Overall,22At the baseline, the fertility rate for this group is about twice as high as that for the group thathas been in Germany for more than 15 years. 22



the results of these tests do not support the hypothesis that the drop in fertility is anartifact of changes in the sample composition.A standard concern when using a di�erence-in-di�erences strategy is that resultsmay be biased because trends in the dependent variable might not be the same, in theabsence of the reform, for both the treatment and control groups. Graphical evidenceprovided in Figures 2 and 3 seems to rule this concerns out: both �gures show aclear break in the demographic trends of the treatment group starting from 2001.Moreover, the inclusion of group speci�c linear trends in our baseline speci�cationaddresses this concern at least partially.Di�erential trends might be driven by di�erences in either observable or unob-servable characteristics between the treatment and the control groups. We use asemiparametric DD model (see Abadie (2005) and Blundell et al. (2004)) to ruleout the possibility of di�erences in observable characteristics. Using a parametricpropensity score matching method, we �rst restrict the treatment and the controlgroups only to those individuals who are more similar in terms of observable char-acteristics.23 In practice, the sample includes only those observations for which the"common support" property holds. We then perform a DD model on the commonsupport area, weighting each observation by the inverse of its estimated propensityscore (see Imbens and Wooldridge (2009)). Women in the treatment group are 1.5percentage point (s.e. 0.006) less likely to have a child after the reform, when com-pared to women living in couples where at least one partner has German citizenship.In order to assess the possibility that di�erences in unobservable characteristicsdetermine di�erential trends, we perform a standard robustness test: we consideronly pre-reform surveys and we assume that the reform was implemented in 1997,thus restricting the sample to the years pre-reform. We then rede�ne the post reformvariable (Postt) as a dummy that takes the value zero for all surveys before 199824 andestimate the same speci�cation as in eq. 19. If our results were arti�cially generatedby non-parallel trends in the fertility outcomes of the treatment and control groups,we would expect the di�erences between the level of fertility of the treatment andthe two control groups to be signi�cantly di�erent after the �placebo� reform. The23For this speci�cation we use only one control obtained by merging the two previously de�ned.24In line with the main speci�cation, we take into account the biological lag between fertilityplanning decisions and actual outcomes 23



results of this placebo test are reported in Table 5 column 1. The coe�cients β4 and
β5 are negative, small, and not signi�cantly di�erent from zero.We also assess the possibility that we are capturing di�erential responses of house-holds in the treatment groups to macroeconomic shocks and to policies that changedbene�ts and requirements associated with the Welfare State. While Germany did notexperience any particularly strong macroeconomic shock in the period 1996 to 2005(the in�ation and GDP growth time series are fairly stable over time), we test whetherhouseholds in the treatment and control groups experienced di�erential changes after2000 in the reported household income. We do not �nd any support to this hypothesis(see Table AIV)Other policies implemented around the time of the German nationality reformcould potentially be a�ecting immigrants' fertility, such as the introduction of newchildcare provisions in 2001, only one year after the nationality law reform. The 2001law, however, was the last and probably the least decisive among a sequence of leg-islative acts aimed at increasing the length of parental leave and per child allowances.The �rst policy reform in Germany was implemented in 1979 and increased paidmaternity leave from 2 to 6 months. The second reform, in 1986, increased it from6 to 10 months. Two legislative changes in July 1989 and July 1990 lengthened thejob-protected leaves to 15 and 18 months, respectively. Finally, the reform imple-mented in 1992 increased it from 18 to 36 months, the longest in the world.25 The2001 law introduced only a minor extension of the set of choices available to parentsby allowing both to take parental leave at the same time (with no change, however,in the total length of parental leave).26 The 2001 law also extended the per child al-lowance to an additional small portion of the population: those households whose netannual income is between DEM 29,400 and DEM 32,200.27 There is mixed evidenceon the e�ect of child subsidies on fertility, but recent studies suggest that �nancialincentives stimulate fertility (e.g., Milligan (2005) for Canada; Cohen et al. (2011)for Israel). Therefore, the evidence in the previous literature seems not to justify aconnection between the new childcare provisions and the sharp decline in the fertility25As noted by Schoenberg and Ludsteck (2007), there does not seem to be a long-run trend inGerman fertility rates between 1977 and 1993. Lalive and Zweimuller (2009), however, provideevidence that in Austria, extending paid parental leave from 1 to 2 years increased fertility.26This is also unlikely to be relevant for the households in our treatment group as female laborforce participation is lower among immigrants.27Between US$ 21000-23000. 24



of immigrants after 2001.Before the approval of the new nationality law, there was heated discussion andstrong opposition from the main political parties. However, it is unlikely that ourresults are driven by uncertainty about the future institutional setting. If anything,it is more likely that uncertainty would lead to reduced fertility in the years prior tothe reform, since households might decide to delay their attempts to have a child, andtherefore to an underestimate of the reduction in fertility experienced by immigrantsafter the nationality reform.5 Child HealthIn this section we conduct some further tests of the implications of the "quality-quantity" model of human fertility. If the introduction of birthright citizenship rep-resents an increase in the returns to investment in the child's human capital, we canexpect an accompanying increase in child quality.As a measure of child quality we use BMI, constructed using Microcensus data onweight and height. Childhood obesity is becoming an increasingly relevant issue, andevidence from various countries (see, among others, Popkin and Udry (1998) for theUS and Will et al. (2005) for Germany) suggests that obesity rates are dramaticallyhigher among the children of immigrants than native children. Parents can reduce therisk of child obesity by improving the quality of nutritional intake and encouragingphysical activity. In the absence of information on school performance, BMI is usedto assess whether parents are more likely to invest in their German citizen children.Because of the reduction in fertility documented above, on average, the char-acteristics of households with a child born in or after 2000 might di�er from thecharacteristics of households whose last child was born in 1999 or before. Therefore,a negative estimate of β4 and β5 in eq. 5 might capture two e�ects: a) higher parentalincentives to invest in children granted German nationality at birth, namely the e�ectof an increase in the returns to human capital of children; b) change in the samplecomposition driven by the reduction in immigrants' fertility, the so called "selectione�ect". At the end of this section we discuss an exercise that provides a lower boundestimate of the former e�ect. However, we would interpret these results as suggestive,rather than causal evidence. 25



In Figure 4 we plot the average BMI of children aged 4 and 5 in the treatment andthe two control groups for each survey year in which questions on weight and heightwere asked, i.e. 1999, 2003 and 2005. Children in the treatment group are citizens onlyin 2005. Children in the treatment group on average display much higher BMI thanthose in the two control groups in 1999 and 2003, but the di�erences are signi�cantlysmaller in 2005.28 Formally, we estimate the speci�cation in eq. 5 using BMI andthe indicator for being obese as the dependent variables. The results are reportedin Table 6. In this speci�cation standard errors are bootstrapped at group/cohortlevel. Since we only have 18 clusters, we follow Cameron et al. (2008) and we reportin brackets the p-values based on wild bootstrap with 1000 replications in order toaddress the inference issues related to a potentially small number of clusters. The�rst two columns give the results for BMI. Columns 1 and 3 present the speci�cationwithout controls, and columns 2 and 4 provide the full speci�cation.29 For childrena�ected by the reform we observe a reduction in the BMI of 1.1 (0.8) points withrespect to those born to mixed couples (couples where both partners are Germans).The size of the e�ect corresponds to approximately one-�fth of one standard deviationof the BMI observed in the treatment group for cohorts born before the reform.Results for the speci�cations that use the indicator for being obese as the dependentvariable support the conclusion that there has been a substantial improvement in theanthropometric outcomes of immigrant children born after 2000.Immigrant children aged over 5 in 2005 were not granted citizenship at birth.Therefore, if the reduction in BMI is driven by the reform, we would not expectthe BMI of children aged 6-8 in 2005 to be systematically di�erent from the BMIof children aged 6-8 in 2003 and 1999. The results of this falsi�cation exercise arepresented in Table 6 columns 5 and 6. Both for the BMI and the obesity dummy, thecoe�cients are small and statistically not signi�cant.The obesity gap between the pre-school age children of non-citizens and citizensdrops signi�cantly for children born in 2000 or immediately afterwards compared tothose born immediately before 2000. However, our results might be re�ecting, atleast partially, changes in the composition of the sample of children belonging to the28A similar picture emerges if instead of BMI we use the probability of being obese, as de�ned inSection 3.2.29We introduce the same control variables as in the speci�cations where the dependent variablesare fertility outcomes. 26



treatment group and born after 2000. This would apply if parents who decided notto have a child after 2000 are the same parents who would have invested less in theirchild's human capital. We provide an estimate of the e�ect of citizenship rights onhealth outcomes, which is bounded in order to take account of this possible source ofbias. Our bounding procedure is in the spirit of Card et al. (2009) and Lee (2009).We assume that the children not born because of the reduction in fertility inducedby the reform would have displayed the worst health outcomes. As in Card et al.(2009) and Lee (2009), we perform the bounding exercise using the speci�cation inwhich the dependent variable is a dichotomous variable: being obese or not. In thiscase, unlike the case of the BMI variable, the worst outcome is naturally de�ned bythe highest possible value of the variable, 1.Following this procedure, which is detailed in the Appendix, we obtain that thehigher incentives to invest in the health of citizen children have led to a reduction inchildhood obesity of at least 3 percentage points. The size of the e�ect correspondsto 7% of one standard deviation in the obesity of children in the treatment group ob-served before the reform. Under the current German system, there are no di�erencesin the provision of both child care and essential health services - including prenataland postnatal ones - based on individual citizenship status. Therefore, we interpretthe reduction in childhood obesity as evidence of increased parental attention ratherthan of a change in the access to health care. Higher parental incentives to invest inthe health of children a�ected by the reform are consistent with the predictions ofthe "quality-quantity" theory, and with the reform interpreted as a positive shock tothe cultural assimilation of immigrants if, for instance, child obesity is perceived as aviolation of the German cultural model.305.1 Channel: Time with the motherPrevious studies report evidence of a positive relationship between maternal employ-ment and childhood obesity (see Anderson et al. (2003) and von Hinke Kessler Scholder(2008)). Fertig et al. (2009) provide evidence for the US suggesting that the associa-tion between maternal employment and childhood obesity might be caused by working30For instance, this may be the case within the Turkish community since the average fraction ofoverweight children in Turkey is about three times higher than in Germany (WHO Global HealthObservatory (2011)). 27



mothers devoting less time to child supervision and meal preparation. Cawley andLiu (2007), based on the American Time Use Survey, �nd that working women spendsigni�cantly less time grocery shopping, cooking, eating, and playing with their chil-dren, and are more likely to buy prepared foods. Their results suggest also thatdecreased maternal time for childcare is only partly o�set by partners.In this section we test whether the time allocation of immigrant mothers changedin response to the presence of at least one German citizen among their o�spring.In particular, we study whether the number of hours dedicated to childcare, elicitedfrom the GSOEP, changed in response to the introduction of birthright citizenship.We do not have child speci�c measures of parental investment, but only a measureof the total number of hours of child care spent by mothers and fathers within anaverage week day. In the absence of full reallocation of childcare from non-citizen tocitizen children, however, non-citizen mothers whose youngest child was born in 2000or afterwards should spend more time childrearing than non-citizen mothers whoseyoungest child was born before 2000. Whether the youngest child was born beforeor after 2000 should not matter for those households where at least one parent is aGerman citizen. We restrict our sample to households where the youngest child wasaged 3 years old or less.We use a di�erence-in-di�erences speci�cation and we compare the time allocationof parents whose child was born in or after 2000 with the time allocation of parentswhose child was born before 2000 in the treatment group and in the control groups.Estimates are reported in Table 7. The �rst two columns, respectively without andwith controls, show that mothers in the treatment group spend around one and halfhour more per day engaged in childcare if their youngest child is citizen. The sizeof the e�ect corresponds to approximately one-third of one standard deviation of thedependent variable computed for the cohorts in the treatment group born before thereform.While the coe�cients of fathers are not negligible in size, they are not signi�cant.We perform a falsi�cation exercise where we restrict the sample to the parents with ayoungest child born before 2000 and we compare mothers whose youngest child wasborn after or in 1997, with those whose youngest child was born before 1997. Giventhat neither children born before nor after nor in 1997 were a�ected by the reform, wedo not expect to �nd any e�ect when comparing the time allocation of their mothers;28



the coe�cients reported in column 4 are much smaller and not signi�cant31.6 ConclusionThe results of the investigation in this paper suggest a negative and signi�cant e�ect ofbirthright citizenship on immigrants' fertility. We can provide evidence that changesin child�quality are consistent with the predictions of the "quality-quantity" modelof human fertility. We �nd that the e�ect of the reform is large and statisticallysigni�cant only for those households where neither parent is a citizen of a EU memberstate, which are those more likely to bene�t from the change in legal status. Thereduction is driven by a decrease in the probability of having more than one child,not in the probability of having a �rst child. We provide evidence that the obesity gapbetween pre-school aged children of non-citizens and citizens drops signi�cantly forchildren born in 2000 or immediately afterwards, compared to those born immediatelybefore.For most of the outcomes considered in this work, the change in the child's legalstatus at birth determines a convergence of immigrant fertility towards natives' levels.Therefore, our �ndings might also be explained, at least partially, by an increase incultural assimilation caused by the reform.Citizenship rights are often perceived as formal rights. Our results provide evi-dence instead that, when granted at birth, they can signi�cantly increase the incen-tives of immigrant parents to invest in their children's human capital. These e�ectsare likely to be stronger in countries where non-citizens have less economic opportu-nities.

31Results are robust to including dummies for the number of children aged between 0 and 6.29



AppendixWe consider the relevant health outcome to be the outcome de�ned by the binomialvariable that is equal to 1 if the child is classi�ed as obese and zero otherwise. oi,c isthen the average obesity rate of group i belonging to cohort c. To improve readabilitywe use c >= 2000 to indicate all cohorts in our sample born in or after 2000 and
c <= 1999 to denote all cohorts born before 2000. Given that we consider onlychildren aged between 4 and 5 and that information on the weight and height ofrespondents is provided only by the 1999, 2003 and 2005 surveys, the only cohortsobserved after 2000 are the cohorts of children born either in 2000 or in 2001.Let us now de�ne two groups, T1 and T2, of sizes α and (1− α) respectively. The�rst is the group of children who would have been born anyway regardless of theircitizenship rights; the second is the group of children who may not have been bornwere their prospective legal status to have been di�erent. C is the control group.Note that in the following discussion we consider the two control groups de�ned inthe previous part of the paper as a single control group.32 The coe�cient we observeis determined by the following expression:
βOBS = [oT1,c>=2000 − oC,c>=2000 ]− [αoT1,c<=1999 + (1− α) oT2,c<=1999 − oC,c<=1999 ]while the true causal e�ect of the reform on obesity rates is

βCAUS = [αoT1,c>=2000 + (1− α) oT2,c>=2000 − oC,c>=2000 ]

− [αoT1,c<=1999 + (1− α) oT2,c<=1999 − oC,c<=1999 ]It is straightforward to rewrite the two expressions as follows:
βCAUS = βOBS

− (1− α) (oT1,c>=2000 − oT2,c>=2000 )where − (1− α) (oT1,c>=2000 − oT2,c>=2000 ) is the correction we need to apply to32Table AIII shows that results obtained from merging the two control groups are similar to theresults obtained using our baseline speci�cation.30



βOBS to obtain an estimate of βCAUS. In the last expression (1− α) represents thepercent decline in size experienced by cohorts 2000 and 2001 of treated children causedby the reform. In order to estimate (1− α) we need to estimate a speci�cation thatgives us the e�ect of the reform on these two cohorts. We then estimate the followingspeci�cation, which is only a slight variation of our main speci�cation:
Yit = α + β1Ci + β2Ci ∗Dt=1996&t=1997 + β3Ci ∗Dt=2000&t=2001 + β4Ci ∗Dt=2002&t=2003

+ β5Ci ∗Dt=2004&t=2005 + β6Ci ∗ t+ γX
′

it + µt + uitNow the control group includes both the control groups discussed previously. Citakes the value 1 if woman i belongs to a couple where one or both partners areGerman citizens. In addition, in place of a dummy for cohorts born after the reform,we use four di�erent dummies, for survey years 1996-1997, 2000-2001, 2002-2003, and2004-2005. Dt=2000&t=2001 is a dummy variable that is equal to 1 if the survey yearis 2000 or 2001.33 β3, the coe�cient of the interaction term Ci ∗ Dt=2000&t=2001, isour coe�cient of interest and can be interpreted as the e�ect of the reform on thefertility outcomes of women in the treatment group during the survey years 2000and 2001. We can then estimate (1− α) by using the ratio of β3 to the average ofthe dependent variable Y (the probability of having a child aged zero) among treatedwomen before the introduction of the new nationality law, that is 0.08352. Table AI inthe Appendix provides an estimate of the coe�cient β3 which we can use to calculate
(1− α) ((1− α) = 0.0598). As already argued, we assume the highest possible bias,therefore oT2,c>=2000 = 1. oT1,c>=2000 should instead correspond to the average obesityrates (0.1897) of the children in the treated group born after 2000. The size of thecorrection we need to apply then is −0.0598(0.1897 − 1) = 0.048 and the boundedestimates of our coe�cient of interest, βCAUS = −0.08 + 0.048 = −0.032.3433Dt=1998&t=1999 is the omitted time category employed in order to calculate the e�ect of thereform on fertility outcomes of the treated group in the survey years 2000 and 2001. This allows usto compare directly the 2000/2001 group with the group that was not a�ected by the reform butwas born immediately before it was implemented. Also, this choice provides a higher estimate ofthe bias and therefore a more conservative estimate of the e�ect of the reform on the obesity ratesamong of immigrants' children.34βOBS is obtained by using the speci�cation in eq. 2 but merging the two control groups alreadyintroduced to de�ne the control group. The results are provided in the Appendix table AIII.31
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Figure 1: Return Probability
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Source: German Socio-Economic Panel. The red line is the proportion ofimmigrants who answered yes to the question on whether they plan to returnto their home country at some point, by survey year. The blue line is theproportion of immigrants who plan to return within 8 years, by survey year.
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Figure 2: Probability of having a child less than 12 months old
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yearSource: German Microcensus. In Figure 2 we plot the fraction of women(aged 15-49) with a child less than 12 months old, by year and group. InFigure 3 we plot the fraction of women (aged 15-49) with a child youngerthan 3 years, by year and group. The black dots denote the Treatment group;the blue ones the control group where only parent is German citizen; the redones the control group where both parents are German citizens.38



Figure 4: Body Mass Index of children age 4-5 by survey year
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1999 2003 2005 1999 2003 2005 1999 2003 2005Source: German Microcensus. In this �gure we plot the computed BodyMass Index for children aged 4 and 5 years, by survey year. In the treatmentgroup, only children aged 4-5 in 2005 are a�ected by the reform. Control 1denotes the group where only one parent is German citizen; Control 2 denotesthe group where both parents are German citizens.
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Table 1: Sample Characteristics in 2000(1) (2) (3)Treatment Control 1 Control 2mean/sd mean/sd mean/sdAge mother 35.991 34.255 38.400(7.961) (7.877) (6.720)Mother has primary education 0.225 0.042 0.008(0.418) (0.200) (0.091)Mother has secondary education 0.485 0.251 0.145(0.500) (0.433) (0.352)Mother has tertiary education 0.248 0.668 0.817(0.432) (0.471) (0.386)Mother is German ��� 0.464 ������ (0.499) ���Mother is EU 0.206 0.125 ���(0.405) (0.331) ���Age father 40.189 38.280 41.469(9.213) (9.505) (7.826)Father has primary education 0.154 0.041 0.006(0.361) (0.197) (0.076)Father has secondary education 0.410 0.183 0.083(0.492) (0.387) (0.275)Father has tertiary education 0.402 0.739 0.882(0.490) (0.439) (0.323)Total number of children 1.613 1.088 1.201(1.200) (1.032) (1.020)Observations 2448 3277 50202Note: The sample includes couples where the female partner is in the age group 15-49. The treatmentgroup are couples where at least one partner has lived in Germany for 8 or more years. Control 1are couples where only one partner is a German citizen. Control 2 are couples where both partnersare German citizens. Summary statistics are computed using the 2000 survey. By construction, themother is never German in the treatment group and is always German in the second control group.
40



Table 2: Fertility(1) (2) (3) (4)PANEL A. Dependent variable: Newborn ChildOnly one spouse German citizen*after 0.014*** 0.014*** 0.013* 0.011*(0.004) (0.004) (0.007) (0.006)Both spouses German citizen*after 0.009** 0.009*** 0.014** 0.014**(0.003) (0.003) (0.006) (0.005)Time dummies x x xGroup Trends x xControls xObservations 941586 941586 941586 941586PANEL B. Dependent variable: Probability of at least one child younger than 3Only one spouse German citizen*after 0.042*** 0.042*** 0.039** 0.034**(0.009) (0.008) (0.019) (0.015)Both spouses German citizen*after 0.014** 0.015** 0.027* 0.026**(0.007) (0.005) (0.015) (0.012)Time dummies x x xGroup Trends x xControls xObservations 941586 941586 941586 941586PANEL C. Dependent variable: Number of children younger than 3 years oldOnly one spouse German citizen*after 0.048*** 0.049*** 0.041* 0.035**(0.010) (0.008) (0.020) (0.016)Both spouses German citizen*after 0.017** 0.017*** 0.027* 0.026**(0.007) (0.006) (0.015) (0.012)Time dummies x x xGroup Trends x xControls xObservations 941586 941586 941586 941586Note: Robust standard errors clustered at the group-year level in parentheses. * signi�cant at the10% level, ** signi�cant at the 5% level, *** signi�cant at the 1% level. The sample includes coupleswhere the female partner is in the age group 15-49. Panel A's dependent variable is a dummy equalto one if there is a child born within the last 12 months. Panel B's dependent variable is a dummyfor whether there is at least one child younger than 3 years old. Panel C's dependent variable is thenumber of children younger than 3 years old. After is a dummy equal to one for all the surveys from2001 onwards. The treatment group is the reference category. Controls include mother's age, mother'seducation dummies, state of residence dummies and dummies for whether the mother is German or aEU citizen. 41



Table 3: Heterogeneous E�ects in Fertility(1) (2) (3) (4)Newborn Newborn First child Higher orderOnly one spouse German citizen*after -0.008 0.017** 0.001 0.015**(0.009) (0.007) (0.013) (0.006)Both spouses German citizen*after -0.006 0.019*** 0.004 0.016***(0.008) (0.006) (0.013) (0.004)Sample EU Not EU No children At least 1 childTime dummies x x x xGroup Trends x x x xControls x x x xObservations 921223 935879 384257 574586Note: Robust standard errors clustered at the group-year level in parentheses. * signi�cant at the10% level, ** signi�cant at the 5% level, *** signi�cant at the 1% level. The sample includes coupleswhere the female partner is in the age group 15-49. The dependent variable is a dummy equal to oneif there is a child born within the last 12 months. Controls are the same as those de�ned in Table 2.Column 1 restricts the sample to couples where at least one of the parents is a EU citizen. Column2 restricts the sample to couples where none of the parents is a EU citizen. Column 3 includes onlyhouseholds without children. Column 4 includes only households with at least one child.Table 4: Other Provisions(1) (2)NewbornOnly one spouse German citizen*after 0.020* 0.008(0.011) (0.005)Both spouses German citizen*after 0.023** 0.011**(0.011) (0.004)Sample 8-15 years more 15 yearsTime dummies x xGroup Trends x xControls x xObservations 921797 935305Note: Robust standard errors clustered at the group-year level in parentheses. * signi�cant at the10% level, ** signi�cant at the 5% level, *** signi�cant at the 1% level. The sample includes coupleswhere the female partner is in the age group 15-49. The dependent variable is a dummy equal to oneif there is a child born within the last 12 months. Controls are the same as those de�ned in Table 2.Column 1 includes households where none of the parents has spent more than 15 years in Germanyand where at least one has spent between 8 and 15 years in Germany. Column 2 includes householdswhere at least one of the parents has spent more than 15 years in Germany.42



Table 5: Fertility: Potential Confounders(1) (2) (3) (4)Newborn Newborn 6-9 years old 10-17 years oldOnly one spouse German citizen*after 98 -0.006(0.005)Both spouses German citizen*after 98 -0.005(0.005)Only one spouse German citizen*after 0.011* -0.007 -0.017(0.006) (0.016) (0.015)Both spouses German citizen*after 0.013** -0.009 -0.016(0.005) (0.015) (0.011)Time dummies x x x xGroup Trends x x x xControls x x x xMother Age Dummies xObservations 479632 941586 941586 941586Note: Robust standard errors clustered at the group-year level in parentheses. * signi�cant at the10% level, ** signi�cant at the 5% level, *** signi�cant at the 1% level. The sample includes coupleswhere the female partner is in the age group 15-49. In columns 1 and 2 the dependent variable is adummy equal to one if there is a child born within the last 12 months. In column 3 the dependentvariable is a dummy equal to one if there is a child aged between 6 and 9 years old. In column 4the dependent variable is a dummy equal to one if there is a child aged between 10 and 17 years old.Controls are the same as those de�ned in Table 2. In column 1 we restrict the sample to the yearspre-reform, after 98 is a dummy equal to one for 1998 onwards. In column 2 we control for mother'ssingle year age dummies.
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Table 6: Child Quality(1) (2) (3) (4) (5) (6)BMI BMI Obese Obese BMI ObeseOnly one spouse German citizen*after 1.123** 1.168** 0.120*** 0.118*** -0.467 -0.017(0.517) (0.517) (0.049) (0.049) (0.364) (0.039)[0.016] [ 0.011] [0.002] [0.003] [0.301] [0.651]Both spouses German citizen*after 0.816* 0.882* 0.074* 0.079* -0.296 -0.007(0.457) (0.458) (0.044) (0.044) (0.307) (0.033)[0.091] [0.064] [0.095] [0.064] [0.546] [0.910]Time dummies x x x xControls x x x xSample Age 4-5 Age 4-5 Age 4-5 Age 4-5 Age 6-8 Age 6-8Observations 10991 10800 10991 10800 17095 17095Note: Robust standard errors clustered at the group-year level in parentheses. P-values based on thewild bootstrap method with 1000 replications are reported in brackets. * signi�cant at the 10% level,** signi�cant at the 5% level, *** signi�cant at the 1% level. In columns 1-4 the sample is composedof children aged 4 and 5 years old. In columns 5 and 6 the sample is composed of children aged6-8 years old. BMI is constructed using Microcensus data on weight and height. Obese is a dummyvariable equal to one if the child is classi�ed as obese, according to the cuto� points varying by ageand gender recommended by the Childhood Obesity Working Group of the International Obesity Taskforce. The treatment and control groups are de�ned as before. After is a dummy equal to one if thechild was born in 2000 or afterwards. Controls include child's age and gender, mother's age, mother'seducation dummies, state of residence dummies, and dummies for whether the mother is German ora EU citizen.
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Table 7: Parental Investment: Hours of Childcare(1) (2) (3) (4)mother mother father motherOnly one spouse German citizen*after -1.785** -1.517* -0.512(0.775) (0.809) (0.323)Both spouses German citizen*after -1.791*** -1.506** -0.208(0.594) (0.600) (0.213)Only one spouse German citizen*after 1997 0.506(1.364)Both spouses German citizen*after 1997 0.553(1.224)Youngest child cohort dummies x x xTime dummies x x xControls x x xObservations 5488 5441 4744 2284Note: Robust standard errors clustered at the group-youngest child cohort level in parentheses. *signi�cant at the 10% level, ** signi�cant at the 5% level, *** signi�cant at the 1% level. The sampleincludes couples whose youngest child is aged 3 years old or less. In columns 1, 2 and 4 the dependentvariable is the mother's total number of hours of child care on an average week day. In column 3 thedependent variable is the father's total number of hours of child care on an average week day. Thetreatment and control groups are de�ned as before. After is a dummy equal to one if the youngestchild was born in 2000 or after. Controls include mother's age, mother's education dummies, stateof residence dummies, dummies for the age of the last child, and dummies for whether the mother isGerman or a EU citizen. Column 3 also includes father's age as a control. In column 4 we restrictthe sample to parents with a youngest child born before 2000, after 1997 is a dummy equal to one ifthe youngest child was born from 1997 onwards.
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Table AI: Time Speci�c E�ects (1)NewbornOne or both spouses German citizen*96-97 0.002(0.003)One or both spouses German citizen*00-01 0.005(0.008)One or both spouses German citizen*02-03 0.006(0.004)One or both spouses German citizen*04-05 0.010**(0.004)Time dummies xControls xObservations 941586Note: Robust standard errors clustered at the group-year level in parentheses. * signi�cant at the10% level, ** signi�cant at the 5% level, *** signi�cant at the 1% level. In this speci�cation thetwo control groups are merged. The control group dummy is interacted with four di�erent dummies,for survey years 1996-1997, 2000-2001, 2002-2003, and 2004-2005. Thus years 1998 and 1999 are thereference category. Controls are the same as those included in Table 2.Table AII: Merged control groups(1) (2) (3) (4)NewbornOne or both spouses German citizen*after 0.010** 0.010*** 0.014** 0.014**(0.004) (0.003) (0.006) (0.005)Time dummies x x xGroup Trends x xControls xObservations 941586 941586 941586 941586Note: Robust standard errors clustered at the group-year level in parentheses. * signi�cant at the10% level, ** signi�cant at the 5% level, *** signi�cant at the 1% level. In this table we merge bothcontrol groups. Controls are the same as those in Table 2.Table AIII: Merged control groups(1) (2)BMI ObeseOne or both spouses German citizen*after 0.864* 0.080*(0.457) (0.044)Observations 10991 10991Note: * signi�cant at the 10% level, ** signi�cant at the 5% level, *** signi�cant at the 1% level. Inthis table we merge both control groups. 46



Table AIV: Alternative explanation: Economic shocks(1) ( 2)Family Income (log)Only one spouse German citizen*after -0.018 0.010(0.185) (0.010)Both spouses German citizen*after 0.000 0.014(0.193) (0.010)Time dummies xGroup Trends xControls xObservations 941568 941586Note: Robust standard errors clustered at the group-year level in parentheses. * signi�cant at the10% level, ** signi�cant at the 5% level, *** signi�cant at the 1% level. The dependent variable islog de�ated family income.
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