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1 IntrodutionThe aim of this paper is to investigate the ausal interrelationship betweenmother's employment and fertility behaviour in Norway using individual-levelregister data overing the entire Norwegian population from 1993 onwards.1.1 Family poliy in NorwayThe Nordi ountries are often desribed as leaders regarding the proesstowards gender equal welfare states. The goal of gender equality is mani-fested in present family poliies in Norway. For instane, an earning-relatedparental leave with inome-replaement of around 80% makes it a�ordable formothers to make use of the parental leave, whih an last up to approximatelyone year. The parental leave programme has been more or less onsistentsine 1993. Parental leave makes the ombination of female employmentand family life more feasible for two reasons. First, its inome-replaementharater provides inentives for women to beome established in the labourmarket before onsidering hildbearing. Seond, it also allows women to keepfoothold in the labour market while taking are of newborn hildren, whihmeans that they an ontinue with labour market work after the leave.In addition, four weeks of the total parental leave of around 12 months areearmarked for the father in order to motivate fathers to be more involvedin hildare by enouraging them to take parental leave. Four out of �vefathers make use of this "fathers-leave". Father's use of parental leave anbe assoiated with gender equality in the ouple as it among others signalsshared responsibility for hildren.1.2 BakgroundIn eonomi theory of fertility onsiderable attention has been paid to therole of women's employment in fertility (e.g. Beker (1991)). For workingwomen the opportunity osts of having a hild basially onsists of two types- the mother's diret wage loss during labour fore withdrawals and her lossof human apital investment and returns to these investments. Hene, lowfertility in industrialised ountries has often been linked to inreasing femalelabour fore partiipation.There is a long tradition of empirial analyses of fertility and employmentin soial sienes, and a negative assoiation between women's employmentand fertility has been shown in many studies (Brewster and Rindfuss (2000)).Women who work for pay have fewer hildren, on average, than women who3



do not, and mothers spend less time in paid employment, on average, thanhildless women.At the maro level, ross-ountry studies �nd ausality between female labourfore partiipation and fertility in both diretions, but the negative orre-lation beomes weaker over time (Engelhardt et al. 2004; Kögel, 2004).Other reent maro-level studies show that the orrelation between femalelabour fore partiipation has turned positive during the 1990s, espeially inthe Nordi ountries (e.g. Ahn and Mira (2002), Billari and Kohler (2004)and Rindfuss et al. (2003)). These hanges have been linked to hanges inthe institutional ontext, suh as family poliies and availability of hildare(Brewster and Rindfuss (2000)).However, maro-level data re�et the sum of individual behaviour whih doesnot neessarily re�et individual �average behaviour� (Rønsen and Skrede(2007)) and for our purpose, individual behaviour is the most relevant. Theempirial literature that spei�ally fouses on the ausal inter-relationshipbetween mother's employment and hildbearing from a miro-perspetive ismodest. Examples of ountry-spei� studies on the relationship betweenfemale employment and fertility inlude for the UK Aassve et al. (2006) andPapapetrou (2004), for the US Franesoni (2002) and Budig (2003) and forthe Netherlands Bloemen and Kalwij (2001). The general �nding of thesestudies is that being in employment has a negative e�et on hildbearing forwomen.The ability to ombine female employment and motherhood varies arossountries, and it has been argued that "the negative assoiation betweenfertility and labour fore partiipation an be expeted to diminish as theon�it between work and family responsibilities is redued" (Rindfuss andBrewster (1996)). The two has been seen as more feasible in the Nordiountries where the majority of women, inluding those with small hildren,are employed outside the home. This has brought wide interest towards thesoial poliies that the Nordi ountries o�er parents of young hildren. InNorway three out of four mothers with hildren under age 3 are found in thelabour fore1, and the total fertility rate is around 1.9 in whih is relativelyhigh ompared to other industrialised ountries.We think that there are good reasons to believe that there are poliy impli-ations for the e�et of the mother's employment on her fertility deisions.Given the generous parental leave poliy in Norway we an assume that theopportunity osts of having a hild for working mothers are redued. This1This number inludes women who are on paid maternity leave.4



espeially onerns the mother's diret wage loss during labour fore with-drawals. From this assumption, we an expet there to be small di�erenesbetween working mothers in general and homemakers in their hildbearingoutomes. However, the magnitude of the opportunity osts of having ahild varies, i.e. women with higher eduational attainment and earned in-ome an be assumed to be more inlined to pursue an employment areer,and therefore enounter higher penalty for areer interruptions. We there-fore expet di�erenes due to human apital investments. The parental leavesheme gives parents the opportunity to stay at home with their baby forapproximately one year in total, but the mother takes the lion share of theleave period.2 Researh questionThe primary fous of this paper is to assess the e�et of the woman's labourfore attahment on the intensity with whih she has her seond and thirdhild. However, when employing standard regression tehniques in suh aquestion the possible feedbak or endogeneity between the fertility proessand the employment proess is not taken into aount. This feedbak meha-nism refers to the fat that not only does the woman's labour fore partii-pation a�et her fertility but her fertility might also in�uene her subsequentlabour fore partiipation.For example, in a standard intensity regression model where the outome inquestion is eg. the third birth intensity and employment status enters themodel as a (possibly) time-dependent variable, a higher intensity for womenwho are not employed need not be a ausal e�et but ould instead be dueto two-hild mothers staying home in antiipation of having the third hildsoon after.Another yet similar interpretation omes from the possible heterogeneity ofthe population: Some women might have high preferenes towards familyand hildren and at the same time have low preferenes towards a workingareer. If this is the ase, a standard intensity regression model might showup as a higher seond- or third birth intensity for home-makers; however thise�et is not ausal but rather a result of the heterogeneity of the population.However, if we an rule out that a larger seond- or third birth intensity isdue to suh modeling issues it is likely that the e�et is in fat ausal, whihmeans that a possibly higher intensity of having the seond or third hildfor home-makers might be due to fators suh as more time to spend on the5



family and lower opportunity osts of hildbearing than what is the ase forworking mothers.We would expet that suh di�erenes between women who are in employ-ment and women who are not would be larger for the third-birth intensitythan for the seond-hild intensity sine there is a relatively strong two-hildnorm in Norway.We employ joint modeling of several proesses (the fertility, employment andnon-employment proesses) in order to assess the possible ausal e�et. Thiswill be desribed in more details in Subsetion 3.4 below.3 Data and Methods3.1 Norwegian Register DataThe data for this paper have been onstruted by extrating data from Nor-wegian administrative registers, suh as the Norwegian Central PopulationRegister, the Register of Employers and Employees, and the EduationalDatabase. Every person who has lived in Norway at some time point sine1960 has a unique person number whih identi�es this person aross the reg-isters. The data has been linked to form omplete fertility and work historiesfor the study population.3.2 The study populationThe study population for this partiular study omprises all women of �Nor-wegian origin� who had their �rst hild after January 1st 1993 and beforeJanuary 1st 2004. This time period is hosen beause we only have ompletework histories after 1993.At the time of the birth of a hild it is registered whether the parents areliving together in a ohabitational union, are married or whether the motheris living alone. In the study population, we only inlude women who areeither married or living in a ohabitational union when the �rst hild isborn. Also, we only inlude women who are at least 19 years old at the timeof �rst birth.There are 231994 women who have their �rst hild during the period fromJanuary 1993 through Deember 2003. However, not all of these women haveomplete employment reords throughout the study period2 and are thus2We expet that this is due to errors in the registers and not related to the outome inany way. 6



removed from the study population. Furthermore, as we will also mentionlater, the women are followed up from the time their �rst hild reahes theage of one. Therefore, women who give birth to their �rst hild in 2003 willnot enter into the study population. The �nal study population omprises142994 women.3.3 The available informationFrom the registers we have aess to information about when the women givebirth to �rst, seond and third hild on a monthly basis. Also, we are able toonstrut omplete employment histories on a monthly basis for the women3apart from the �rst year after giving birth.Furthermore, we have aess to yearly information as to whether the womenare registered as being in eduation and also to their highest eduationalattainment.Apart from the variables mentioned above, we also know the mother's urrentage and the alendar time.3.4 MethodsWe follow the shedule for simultaneous hazards as suggested by Lillard(1993). This implies setting up a hazard model for the births inluding,a hazard model for entering into employment and a hazard model for enter-ing into non-employment. In the spei�ation of the hazard for births anunobserved heterogeneity term is inluded (whih is shared aross the birthsfor eah woman); in the spei�ation of the hazard for employment an un-observed heterogeneity term is inluded (shared aross employment spells)and �nally, an unobserved heterogeneity term is inluded in the hazard forentering non-employment. These unobserved heterogeneity terms are sup-posed to represent unobserved harateristis a�eting the 3 hazards. Theymight be interpreted as representing the woman's preferenes towards hil-dren, employment and �home-making�, respetively.The hazard model for seond and third birth The hazard model forthe jth birth (j = 2, 3) is assumed to be
log λ
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B(t) + ǫB. (1)3Those women for whih this was not the ase have been removed from the studypopulation as mentioned previously. 7



In this spei�ation the variables empl and edu are ategorial variableswith the levels employed, not employed and student and primary eduation,seondary eduation, lower tertiary eduation and higher tertiary eduation,respetively. The employment variable is assumed to be endogenous whereasthe eduation variable is assumed exogenous4. The woman's urrent age,the alendar year and the age of the youngest are all inluded through thespei�ation of spline funtions (Aj

B, D
j

B and C
j

B, respetively).For the seond-birth intensity the follow-up period for eah woman is fromthe time her �rst hild reahes the age of one5 until she gives birth to herseond hild6. The third-birth intensity is modelled by following those womenwho give birth to their 2nd hild during the study period. Similar to the one-hild mothers, they are followed from the time the seond hild reahes theage of one year until the birth of a third hild (or end-of-study).Among the 142994 women in the study population, 73556 enters the popu-lation used for modeling the third-birth intensity. Hene, we have up to twobirths per woman.The employment variable is updated on a monthly basis and it desribeswhether the woman is employed during this month or not. We employ anintensity regression model where entering into employment is onsidered anevent. We onsider a woman "at risk" of entering the state of employmentwhen she is either registered as non-employed or as being a student. If thewomen gives birth to a hild she is assumed to enter into maternity leave andis therefore ensored. The endogeneity of the employment variable is takeninto aount due to the spei�ation of a separate model for the intensity ofentering into employment:
log λ

j

E(t) =γ1 · I(no. of hildren=2)(t)

+γ2 · I(no. of previous empl. spells)≥3(t)

+γ′
3 · edu(t)

+γ4 · AE(t) + γ5 · DE(t) + γ6 · CE(t) + ǫE . (2)4It might be that the eduation should also be taken into aount as endogenous, butwe will not pursue this question further in this study.5This starting point is hosen beause the employment status of the women for the �rstyear after birth annot be determined due to the fat that most women are on maternityleave in this period. Note that this also means that we remove all births that take plaewhen the previous hild is younger than one year. However, this applies only to a verysmall subpopulation of the women.6This means that we loose a small sub-sample of the women for follow-up, namely thosewomen who give birth to their seond hild before the �rst hild reahes the age of oneyear. 8



Here the eduation variable is a ategorial variable spei�ed as above (andassumed to be exogenous), the same applies for the spline funtions for ageof the mother, age of the youngest hild and alendar year. We also ontrolfor the number of hildren the women has given birth to and the previousnumber of employment spells.A similar model is spei�ed for the non-employment proess:
log λ
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+δ′3 · edu(t)
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j

NE(t) + δ5 · DNE(t) + δ6 · CNE(t) + ǫNE . (3)The woman is onsidered at risk of non-employment as long as she is eitherin employment or registered as being a student.Unobserved heterogeneity We allow the three unobserved heterogeneityterms ǫB, ǫE and ǫNE to follow a 3-dimensional normal distribution (withmean 0) in whih the orrelation terms are allowed to be non-zero.3.5 Desriptive StatistisThe distribution of urrent employment status at the time when the �rst hildof the women reahes the age of one (i.e. at the start of follow-up) is shown inTable 1. Correspondingly, the distribution of the employment variable at theEmployment ategory Frequeny (%)Working 85346 (59.7)At home (non-employed) 46071 (32.2)Student 11577 (8.1)Total 142994Table 1: Desription of the employment variabletime the seond hild turns one (i.e. at the start of the seond waiting time)is shown in Table 2. The two distributions look somewhat similar, however,the share of �home-makers� is a little bit larger among the women with twohildren (37.4%) than among the women with only one hild (32.2%). Figure1 shows the �tted survival urve for the waiting time to seond birth for theone-hild mothers. This urve shows that approximately 80% of the one-hild mothers in the study give birth to their seond hild eventually. Figure9



Employment ategory Frequeny (%)Working 41972 (57.1)At home (non-employed) 27539 (37.4)Student 4045 (5.5)Total 73556Table 2: Desription of the employment variable
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Figure 1: Kaplan-Meier plot of the probability of having the seond hild asa funtion of the age of the �rst hild.
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2 shows the orresponding urve for the waiting time to third birth (hene,the women inluded here are the two-hild mothers). It an be seen thatapproximately 40% of the two-hild mothers eventually give birth to theirthird hild.

20 40 60 80 100

0
.0

0
.2

0
.4

0
.6

0
.8

1
.0

Waiting time to 3rd child

Age 2nd child

S
u
rv

iv
a
l

Figure 2: Kaplan-Meier plot of the probability of having the third hild as afuntion of the age of the seond hild.
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4 ResultsThe results onerning the e�et of employment and eduation are shown inTable 3. The left-most olumn (referred to as Model 1) shows the resultsfrom a standard intensity regression model for the e�et of employment onthe seond- and third-birth intensity (without any unobserved heterogeneity).The right-most olumn (referred to as Model 2) shows the results from themodel desribed in Subsetion 3.4. We do not report the results onerningthe e�et of fertility on employment and non-employment sine the e�et ofemployment on fertility is our main interest here.As pointed out by Thygesen et al. (2005) and Gerster et al. (2007) when�tting models to data of a very large size whih is the ase here, almost anye�et will be statistially signi�ant. This, however, does not neessarilymean that the e�et is substantively important. For this reason we hererefrain from performing formal hypothesis tests.4.1 The e�et of employment on seond birthThe results fromModel 1 show that a woman who is urrently a home-makerhas a rate of having her seond hild whih is 3.8% lower than a women whois urrently employed whereas a women who is registered as a student has arate whih is only 37.4% of the rate of a woman who is employed.When we take into aount the possible endogeneity in Model 2 these re-sults hange only a little; the rate ratio of being employed ompared to ahome-maker is now 0.975, i.e. 2.5% lower. Hene, when taking the possibleendogeneity of employment into aount, the di�erene in the seond-birthrate when omparing women who are employed and women who are home-makers is very little. But even without doing so, the di�erene is relativelysmall. Hene, the progression to parity two for one-hild mothers does notdepend (very muh) on the mother's labour fore partiipation.4.2 The e�et of employment on third birthThe results onerning the e�et of employment on third birth from Model1 show a rate ratio of 1.134 for home-makers ompared to women who areemployed. This e�et hanges to 1.119 when taking the endogeneity intoaount as is done in Model 2. First of all, we note that the e�et hangesonly a little when introduing unobserved heterogeneity into the model; inthis ase there is still an intensity for home-makers whih is 12% larger thanfor women who are in employment. 12



Model 1 Model 22nd hild:Employment:Employed (ref) 1 1Home 0.962 0.975Student 0.374 0.368Eduation:Primary 0.772 0.769Seondary (ref) 1 1Lower tertiary 1.436 1.449Higher tertiary 1.649 1.6693rd hild:Employment:Employed (ref) 1 1Home 1.134 1.119Student 0.430 0.422EduationPrimary 0.850 0.848Seondary (ref) 1 1Lower tertiary 1.734 1.745Higher tertiary 2.252 2.271Unobserved heterogeneity:
ǫB (fertility) 0.2309
ǫE (employment) 1.2919
ǫNE (non-employment) 0.8288
ρ1 -0.1541
ρ2 -0.5290
ρ3 -0.2406ln-L -961985.33 -957511.38Table 3: Results from models with and without unobserved heterogeneity,respetively. In both models we ontrol for age of the mother, age of theyoungest hild and alendar year (results not shown).5 DisussionIn this paper we have modelled the e�et of employment on seond- andthird birth intensities for Norwegian women during the period 1993-2003.We employed both a "standard" intensity regression model in whih the13



employment proess was assumed to be exogenous to the fertility proessand a model in whih the possible endogeneity was taken into aount. Wedid not ontrol for the women's ohabitational/marital status, however, inour study population we only inluded women who were either married orohabiting at the time when the �rst hild was born.We found that there is almost no di�erene between mothers who are em-ployed and mothers who are not, when it omes to the intensity of havingthe seond hild. On the other hand, our results show that even when wetake into aount the possible endogeneity of the employment proess to thefertility proess, women who are non-employed have an intensity of proeed-ing to the third hild whih is around 12% larger than for women who are inemployment.There is a omplex ausal relationship between eduation, union formation,employment and fertility. We have not taken all of this into aount butheld our fous on the interplay between employment and fertility. We there-fore hesitate to draw very �rm onlusions. However, we believe that ourresults show evidene that there might be a negative ausal relationship be-tween employment and having a third hild, but no negative e�et of beingemployed on having a seond hild.This suggests that there are in fat lower opportunity osts of further hild-bearing for two-hild mothers who are home-makers than for two-hild moth-ers who are employed. We would expet that the Norwegian women are infat among the women in the world faing the lowest opportunity osts ofhildbearing due to the family-friendly institutional framework as desribedin Setion 1. Evenso, despite these fats, we still see a negative (ausal)relationship between employment when it omes to the third hild.There is a strong two-hild norm in Norway and most women who beomemothers proeed to having a seond hild. This is not the ase for the thirdhild, in whih ase it is not only a question of timing but also about whetherto have the hild. Raising hildren is time onsuming and ompetes with timespent in employment. This might be what is re�eted in our result.
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