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Immigrants’ marriage and fertility patterns have received much attention from a broad 

spectrum of social scientists in Europe the last decades (Kalmijn and van Tubergen 2006; 

Sobotka 2008). Part of this interest spawns from the actual and potential role of immigrant 

populations in transforming relatively low-fertility European countries’ populations, denoted 

by Coleman (2006; 2008a; 2008b; 2009) as a “third demographic transition”. Given the 

increase in immigration into most European countries in recent years and especially in light of 

the demographic relevance of immigrants and their offspring in below-replacement settings, 

understanding the mechanisms through which these populations are integrated, excluded, and 

how they may help modify this mainstream may not only be regarded as a yardstick of current 

societal conditions, but a measure of the future prospects of social peace and economic 

progress in European nations. 

Among other indicators, the demographic behavior of immigrants and their 

descendants have been used as measures of said integration into or exclusion from the host 

society. In particular, inter-marriage is seen as one of the ultimate measures of integration into 

the host society. However, classical assimilation theory posits structural integration processes 

as a necessary condition for widespread exogamy {Gordon, 1964 #1} (Safi 2008). As many of 

these structural processes generally take place on an inter-generational basis {Alba, 2003 #2} 

and as a large fraction of immigrants arrive after marriage, these issues are particularly 

relevant for the so-called second generation. 

These outcomes may also be relevant for those among the foreign-born who receive a 

good part of  their schooling and socialization in the host country, namely arriving as children, 

better known as the “1.5
th
 generation” as their experiences are somewhat in-between those of 

their parents and children of immigrants born in the host country (Rumbaut 1994). In fact, 

comparing the experiences of the second and the 1.5
th
 generations (according to the age at 

arrival of the latter) may serve as a quasi-natural experiment to understand the relevance of 

exposure to the host society during specific stages of one’s life course in immigrant 

adaptation outcomes.  

While age at arrival has been generally found to be of relevance for other outcomes 

(Bohlmark 2009; Myers, Gao, and Emeka 2009; Rumbaut 2004) as it is a cumulative marker 

of linguistic exposure and other forms of socialization, little work has been devoted to 

understanding its role in the inter-marriage patterns between the native-born ethnic majority 

(or better-established groups) and individuals descending from those groups of more recent 
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arrival in Europe. Moreover, given the prevalence of consensual unions in Scandinavia, where 

civil marriage (especially among natives) tends to occur several years after a couple first 

moves together oftentimes after the coming of children {INSREFS}, one also needs to look at 

common parentage between these groups. In this paper, we contribute to the literature on 

immigrant demographic behavior and social integration by studying the fertility and marriage 

behavior among the second and 1.5
th
 generations while considering the role of age of arrival 

into Norway. We investigate if age at immigration has any bearings on the rate of first birth 

and first marriage of the descendants of recently-arrived immigrant groups from high-fertility 

countries and how it varies across immigrant groups. Using population-wide administrative 

register data, we employ standard demographic event-history methods with family-of-origin 

fixed effects that allow us to control for unobserved family background factors that may affect 

inter-marriage rates. 

 

Theoretical Arguments Linking Age at Migration and Fertility and Marriage Rates 

Studies of migrants’ fertility and family behavior often take as their point of departure 

the “assimilation hypothesis”, that exposure to the new context should be associated with 

greater assimilation of the norms and values of the host society (Gordon 1964). Broadly 

speaking, assimilation is the process in which persons and groups acquire the values, norms, 

and attitudes of other persons or groups and, by sharing their experiences, values and norms, 

are incorporated with them in a common cultural life. After a period of interaction with the 

native population, the characteristics of the migrant population should approach the 

characteristics of the native born population.  

The post-arrival fertility behavior of migrants have been examined in a large number 

of studies from various industrialized countries, including, but not limited to, Australia 

(Abbasi-Shavazi and McDonald 2000), France {Toulemon, 2004 #3}, Germany (Milewski 

2007), Norway (Lappegård 2004), Sweden (Andersson 2004), and the United States (Parrado 

2009). The fertility levels of the second generation of immigrants, or rather descendants of 

immigrants, have also been studied, with the typical conclusion that the fertility levels of 

descendants of immigrant are markedly close to those of the native population (Garssen and 

Nicolaas 2008; Mayer and Riphahn 2000; Milewski 2007) {Parrado, 2008 #4}. However, 

childhood migrants have received less attention in the demographic literature. 
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The general idea of acculturation should be equally applicable to childhood 

immigrants. If someone arrives in the host country very early in life, s/he will have more 

exposure to the host society than if one arrives at the later life course stages of childhood, 

adolescence or early adulthood. Thus, age at migration becomes an important determinant for 

the adaptation process as a proxy of various socialization processes, most obviously language 

acquisition and social mixing by way of the educational system. Learning a language at an 

early age gives immigrants a longer time to become fully fluent in it and to speak it 

‘unaccented’ (that is, to speak with the local accent).  In addition, an earlier age at arrival may 

imply a smoother socialization process into the host society by way of the school system and 

in neighborhood interaction (depending on school and neighborhood segregation of course), 

which could prove instrumental in building up access to marriage markets and the eligibility 

of individuals both within and across culture-specific marriage markets. As this is dependent 

on the context of reception immigrants may face, it is also important to consider variables that 

are markers of said context of reception, such as national group and human capital. 

Socioeconomic outcomes are given much attention due to their consequential nature. 

For example, Myers et al (2009) found that in the United States, socioeconomic success was 

contingent on age at migration but also that there was no discontinuity in the gradient. In 

effect, there is no “sensitive age” for migration with respect to socioeconomic outcomes. In 

Sweden, however, it has been shown that there seems to be a non-linear  causal effect of age 

at migration on educational performance (Böhlmark 2008) and labor market outcomes such as 

earnings (Bohlmark 2009). These latter studies employed sibling fixed effects models to 

eliminate unobserved factors that are constant over time.  

We now turn to the role of age at migration for fertility and family dynamics. It is well 

known from the general family sociology literature that the fertility and marriage preferences 

and behavior of young individuals is much affected by that of their families of origin. (Barber 

2001; Barber 2000; Rijken and Liefbroer 2009; Steenhof and Liefbroer 2008). An extensive 

literature shows the importance of intergenerational transmission of family-related attitudes 

(Starrels and Holm 2000; Thornton and Camburn 1987). Parental socialization is established 

as a key mechanism through which intergenerational consistency in attitudes and preferences 

towards family life occurs (Acock and Bengtson 1980; Glass, Bengtson, and Dunham 1986; 

Thomson, McLanahan, and Curtin 1992). 
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When the intergenerational transmission of family behaviors is important, parents and 

other relatives will provide a link to the normative climate of the country of origin. It might 

therefore be useful to view the influences from the family of origin and exposure to the host 

society as two separate forces both affecting young migrants’ family-building behaviors as 

implied in transnational life frameworks {INSREF}. The influences from family of origin 

include not only parents’ preferences for children’s family-building, but also the family’s 

socioeconomic status and other factors. 

  If the normative climate of immigrants’ childhood matters for their subsequent family-

building behaviors the fertility rates of immigrants from high-fertility countries should 

increase with the migrants’ age at arrival in the host country. The reason for this is that 

immigrants who arrive at lower ages will have less exposure to the host society, which, given 

its normative climate and context of lower fertility/later marriage, should, through a multitude 

of channels (such as peer influences in schools, neighborhoods, and social networks) drive 

fertility/marriage rates down towards what is observed in the native population. 

Dutch researchers have shown that in the Netherlands parental timing preferences 

regarding family-life transitions are strongly associated with the timing preferences of their 

children (Valk and Liefbroer 2007), but also that family ties and the socio-economic 

characteristics of the family rather than an ethnic factor are the major influences on their 

actual living arrangements (de Valk and Billari 2007). This latter finding suggests that there 

should not be a very strong effect of age at migration on family-building behaviors but that 

they will also depend on how immigrant parents are selected and adapt to the host society 

with regards to these behaviors and attitudes as they are not a random subset of their societies 

of origin nor their views remain unaffected by the migration experience. 

On the background drawn up here, we develop two research questions on the role age at 

migration plays for subsequent family-building behaviors in the generation 1.5. Our first 

research question is: 

1) Is there an age-at-migration gradient in first birth and first marriage rates? 

If a gradient by age at migration emerges, that would support the idea that exposure to the 

host country affects individual immigrants’ fertility rates. As argued above, this acculturation 

process might go through many channels. There are also other influences on fertility, of 

course, of which parental socialization is one mechanism. However, if one can disentangle 
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family-of-origin effects on demographic behavior from the effect of exposure to the host 

society, one would come closer to an answer to the question of which of these channels are of 

the highest importance, exposure to the host society itself or socialization within the parental 

household. Thus, our second research question is this: 

2) Does the age-at-migration gradient in these rates, if any, change when the complete set 

of family influences are controlled for? 

After controlling for the complete set of family-of-origin factors, any gradient that shows 

up will represent the effect of age at migration on family behaviors that do not in any way 

involve the parental socialization mechanism (assuming that these influences are constant 

over time and identical for all siblings). If the gradient is similar to any gradient from analyses 

without family-of-origin controls, then it seems that the exposure to the host country is a 

measureable influence on demographic behavior of young migrants. Conversely, if the 

gradient is qualitatively different from the one previously obtained, one might want to 

conclude that the parental socialization mechanism has primacy over mere exposure to the 

host society. 

3) Is there an age-at-migration gradient in inter-ethnic marriage and parentage? 

As mentioned in the outset, the adaptation of immigrants and their descendants is 

oftentimes expressed through inter-mixing with the mainstream group. Thus, we compare the 

inter-marriage and inter-ethnic parentage between members of the 1.5
th
 and second 

generations of the major non-European groups with native-born ethnic Norwegians according 

to age at arrival/generation while controlling for family background, human capital, and other 

aspects aimed to measure context of reception. 

Data and Methods 

Data 

Our data are taken from Norwegian administrative registers (for more information about this 

kind of data, see Røed and Raaum 2003). The register system allows linkages of records from 

different registers, using a system of unique personal ID numbers. The data available to us 

cover all individuals in Norway born after 1954. A wide range of variables are measured 

included in the data set. For each individual, we know the complete fertility and marital status 

histories of that individual. We also have annual measurements of her/his labor income and 
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educational attainment for the years the individual is registered as a resident in the country. 

Identification of siblings is facilitated by the system of ID numbers, as individuals are 

registered with the ID number of both their parents. 

 

Methods 

The two outcomes we study are both duration variables. The timing of parenthood and 

marriage always greater than zero and are drawn from censored distributions. Consequently, 

we employ hazard regression models as our statistical tool. For parsimony reasons, Cox 

proportional hazard models. Two sets of models are estimated: Simple models, which are 

standard Cox proportional hazard models, and a set of more complex models, where we 

attempt to control for unobserved family-of-origin factors. 

In all models, we include a set of covariates that capture the current status of the 

individual and in the simpler models we also include country dummy variables. Educational 

attainment, enrollment status and income are well-known predictors of family demographic 

behavior, and will also be related to age at migration (Bohlmark 2009; Böhlmark 2008). 

We want to use the available information about siblings to purge the influences of 

unobserved characteristics of the siblings’ families from our results, and then compare the 

age-at-migration gradients in fertility and marriage rates from models with and without this 

extension. These unobserved characteristics include such factors such as the parents’ 

migration history, their socioeconomic status, and at least in principle everything else related 

to the family of origin that is constant over time. By including fixed effects specific to each 

sibship, we hope to see if there is any gradient in age at migration “left”. A correlation 

between age at migration and unobserved family characteristics might arise, for example, 

because of parents’ strategic choices of when to migrate. 

Following Allison (2005), we use the standard Cox regression procedures in SAS. For 

the analysis with fixed effects we also stratify the baseline hazard by sibship, identified by the 

ID numbers of both parents. An alternative approach would be to add dummy variables 

representing each sibship. However, the dummy variable approach has two problems 

associated with it. One is the computational difficulties related to estimating a model with 

thousands of parameters, and another is that, with thousands of “incidental parameters”, the 
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parameter estimates for the other variables in the model will be inflated (Allison 2002; 

Allison 2005). 

 

Analytical sample 

Our analytical sample is composed of all childhood immigrants from a specific set of 

countries, as well as a native comparison group. The first criterion for inclusion in the country 

group is that the country’s population should have a family and fertility behavior that, at the 

time of migration, was markedly different from that of Norway. The reason for this is that any 

parental socialization effects would be similar to those in the native group. The second 

criterion was that the group of “generation 1.5” immigrants consists of a large enough group 

for any statistical analysis and they must have lived in Norway for a long enough time to 

allow for studying their marriage and fertility behavior. This requirement severely limits the 

number of country backgrounds we can include. Individuals belonging to the cohorts 1955-

1984 were considered. Individuals who immigrated to Norway after age 16 or were born in 

Norway were excluded. 

In the analyses presented here, immigrants from the following countries are included: 

Chile, India, Iran, Iraq, Morocco, Pakistan, Somalia, Sri Lanka, Turkey, and Vietnam. 

Descriptive statistics by country of origin are listed in Table 1. There is much variation in the 

immigration history of the individuals included. Not only do the immigrants have different 

receptions to Norwegian society, but their countries of origin are also very different with 

respect to fertility and family formation patterns. For example, the Vietnamese in Norway 

arrived mostly as boat refugees following the end of the war in Vietnam. The Chilean families 

that migrated to Norway were political refugees from the Pinochet dictatorship. Immigrants of 

Indian, Pakistani, and Turkish descent, on the other hand, were mostly labor migrants in the 

late 1960s and early 1970s. A major immigrant group that with these restrictions is excluded 

is Polish immigrants, which for the most part arrived in recent years.  

In the fixed effects analyses, we exclude the native group and use only the cases where 

the individual has at least one sibling that is also in the analytic sample. This means that some 

individuals will be excluded despite having siblings living in Norway for which data 

theoretically could be available for analysis. Experiments show that there is no major 

difference in results between the full sample and the reduced siblings-sample. Further 
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experiments with a linear age-at-migration variable were done, and the gradient shows the 

same pattern across models as the results with the set of dummy variables.  

 

TABLE 1 ABOUT HERE 

 

Variable definitions 

The outcome variables, timing of first birth and timing of first marriage, are defined as the 

waiting time from age 16 to these events take place, if they do. If the event does not take 

place, the observation is censored at the beginning of 2009. Age at immigration is defined as a 

set of dummy variables indicating at which age the individual arrived in Norway. Country 

background is a set of dummy variables indicating which country the individual was born in. 

Education level is a three-level categorical variable corresponding to the compulsory, 

secondary and tertiary levels of the Norwegian educational system. Annual labor income is 

included with a logarithmic transformation, and a dummy variable indicating that the 

individual is female is also included in the models. 

 

Results and Discussion 

Age-at-migration effects on the transition to first birth among immigrants to Norway 

Table 2 shows the results from the Cox regressions for the transition to first birth. The results 

that are of the most interest to us are the coefficients for the individual’s age at migration. We 

cannot compare the magnitude of the coefficients as they only measure the relative changes in 

rates of first birth and marriage, but may study consider qualities of any gradients in the rates 

by age at migration that emerge. 

The pattern that emerges from the regression coefficients for age at migration in table 

2, is not crystal clear, but there seems to be a linear trend in the coefficients: The rate of first 

birth increases with higher ages at migration, meaning that birth rate for those who arrived 

early in life is lower than the birth rate of this who arrived later in childhood or early 

adolescence. The maximum difference is between the reference group, who arrived at 0-2 

years, and those who arrived at age 16. For these groups the hazard ratio is estimated at 1.42 
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[1.25-1.62]. This picture is supported by the fact the coefficients for higher ages at migration 

generally are statistically significant, while those at lower ages generally are not.  

 

TABLE 2 ABOUT HERE 

When family-of-origin fixed effects are included, the picture looks quite different. 

There is no gradient apparent in the coefficients for age at migration. The associated standard 

errors are also very large, with only a few significant coefficients. 

The control variables included mostly behave as expected, with lower rates at first 

birth for those with higher education levels and the currently enrolled, and for later cohorts. 

There is a positive effect of labor market earnings on the first birth rate. Women have, 

expectedly, a higher rate of first births than man (i.e., they experience their first birth at 

younger ages). The estimates for control variables change somewhat, but not much from the 

simple model to the fixed effects model. 

Taken together this suggests that, on the surface, exposure to the host country does 

matter for first birth rates. However, when we compare siblings from the same family, their 

age at migration does not play an important role for the transition to parenthood. 

 

Age-at-migration effects on the transition to first marriage among immigrants to Norway 

Table 3 shows the results from the Cox regressions for the transition to first marriage. The 

sequence of regression models is identical to that for the transition to first marriage. 

 

TABLE 3 ABOUT HERE 

 

The simple model for first marriage show results quite similar to those obtained for 

first birth. The largest hazard ratio was estimated to 1.63 [1.43 – 1.86] and found for those 

who immigrated at age 16, as was the case for first birth. There seems to be a linear gradient 

in the age at migration on the rate of first marriage. 
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When unobserved family-of-origin factors are controlled for the qualitative shape of 

the gradient closely resembles the pattern obtained from the simpler model. Most coefficients 

are not statistically significant. If one considers only the regression coefficients, the overall 

picture is that the family-of-origin controls did not matter for the age at migration effects. 

 

Limitations of the study 

Evidently, the external validity of the study will be limited, as we only include people with 

certain country backgrounds and further restrict the sample to those who have at least one 

sibling in the final data set.  

When studying immigrants’ demographic behavior in the destination country, one 

should have data for a rather long period subsequent to the time of immigration. For several of 

the immigrant groups studied here, the period of exposure to the family events in question is 

very limited. In contemporary Norway, for women, the mean age at first birth is 30.3 years 

and the mean age at first marriage is 31. Considering the proportions of women who so far 

have had a first birth and entered a first marriage, it is clear that right-censoring is pervasive. 

A related problem is the lack of data on cohabitation. A childhood immigrant that has to the 

fullest extent taken up Norwegian family behaviors will not get married early, but rather 

cohabit. The results for first marriage rates might be severely affected by this problem. 

Gender obviously affects family-building behaviors to a large degree. Marriage and 

first-birth rates have different age profiles for men and women. This is not handled very well 

with the current analysis setup. Sex is merely added as a covariate to the Cox models, and it is 

likely that this violates the assumption of proportional hazards.  

Whether these limitation and problems related to censoring and the proportionality 

assumption will seriously bias the results for age at migration, however, is not clear. 

 

Conclusion 

What answer can be given to the research questions asked above, from the results of this 

study? The data on immigrants comprised individuals with siblings from countries that, at 

least at the time of migration to Norway, were characterized by a relatively high fertility and 
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relatively early marriage. Our first question regarded the possible existence of an effect of age 

at migration on first birth and first marriage rates, when country background and a set of 

individual-level predictors were controlled. The answer to this question is unambiguously 

positive. There is indeed a gradient in both first birth rates and first marriage rates by the age 

at which migrants arrived in Norway. The gradient seems to increase the rate of first birth and 

first marriage monotonically with age. 

When we control for unobserved factors are the family of origin, however, the gradient for 

first birth rates disappears. The effects of age at migration on first marriage are generally non-

significant, but the gradient shows the same slope and magnitude as the model without fixed 

effects. What is the reason for this finding? It is possible that it is an artifact of lack of 

“statistical power”, and that the true effect is just very poorly estimated in this model. 

However, it that is not the case, then the within-family effect of age at migration is 

unimportant for these two transitions among the immigrants groups studied here. 
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TABLES 

 

Table 1 Descriptive statistics by country of origin 

Country of 

origin Code N 

Mean  

age at 

migration 

Median  

year at 

migration 

First 

marriage 

First 

birth 

TFR in 

country
a
 

        

Chile 725 936 8.9 1986 37 58 2,8 

India 444 940 5.3 1982 42 47 4,8 

Iran 456 828 9.5 1989 28 25 5,6 

Iraq 452 272 12.3 1993 47 47 5,0 

Morocco 303 373 8.3 1983 71 70 5.4 

Pakistan 534 2278 6.7 1983 76 67 6,3 

Somalia 346 443 12.2 1993 23 45 7,3 

Sri Lanka 424 403 9.0 1989 54 45 2,8 

Turkey 143 1079 9,1 1985 77 70 4,2 

Vietnam 575 1989 9.1 1985 51 56 5,0 

        

a
The total fertility rate for that origin country at the mean year of migration to Norway, estimated from 

the UN Common Database (http://data.un.org/).
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