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Abstract
Studies of immigrant fertility differentials indicate that foreign-born women have 
more children than native-born women, at least for some origin groups. Yet little 
is known about variation in cumulative fertility differentials over the life course, 
including the extent to which this variation develops into completed fertility differ-
entials. This research responds with an analysis of cumulative fertility differentials in 
the UK for a cohort of women born between 1942 and 1971. Findings are consistent 
with age-specific patterns that have been documented for immigrant groups in the 
UK, but underline the importance of taking a cohort perspective, which helps to dis-
tinguish between the tempo and quantum of fertility. Immigrants have significantly 
higher completed fertility than UK-born natives if they were born in India, Paki-
stan, Bangladesh, Jamaica, or Western and Central Africa, but the profile of their 
cumulative fertility differentials—versus the UK-born—varies considerably over the 
life course, especially by age at migration. For example, women from Bangladesh 
and Pakistan have similar levels of cumulative fertility at age 40, but very different 
age patterns of cumulative fertility from ages 20–40. There is a consistent pattern 
of relatively delayed Pakistani fertility at early ages, especially for those arriving 
at later ages, but the same is not true for women from Bangladesh. Overall, these 
results imply that researchers should beware of variation in cohort fertility over the 
life course—with respect to both the quantum and tempo of fertility—when analys-
ing immigrant childbearing, in addition to variation by origin and age at arrival.
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1 Introduction

One of the most common aims of research on migrant fertility is to understand 
the differences between foreign-born and native-born fertility; often referred to 
as immigrant fertility differentials. Research suggests that these differentials exist 
in almost all high income countries, especially those in Europe, North America, 
and Oceania (e.g. Abbasi-Shavazi and McDonald 2000; Adserà and Ferrer 2014b; 
Bélanger and Gilbert 2006; Haug et al. 2002; Parrado and Flippen 2012; Sevak 
and Schmidt 2008; Sobotka 2008; Statistics New Zealand 2012). Immigrant fer-
tility differentials are of interest to demographers for a variety of reasons, not 
least because they help to understand the contribution of immigrants to popula-
tion change in a destination country. This contribution is typically of interest in 
high income countries due to concerns about population ageing, which relate to 
pensions, old-age support ratios, and the proportion of the population that is of 
working age (Grant et al. 2004; Harper and Hamblin 2014). Not only do immi-
grants contribute to a destination’s population size via their number of children 
(and their absolute numbers, which are both related to the historical period when 
the immigration took place), but they also have an impact on population composi-
tion, especially the future age distribution of a population, via the timing of their 
births.

In addition to broader interests in population dynamics, researchers often 
analyse immigrant fertility differentials with a focus on either fertility or migra-
tion. This includes studies of the determinants of fertility, where immigrants are 
often compared to natives in an effort to understand how exposure to cultural and 
socio-economic norms influences childbearing behaviour (e.g. Bean and Swice-
good 1985; Haug et al. 2002; Hill and Johnson 2004). Similarly, research often 
compares immigrant and native fertility to test a variety of hypotheses about 
migration and migrant fertility (Milewski 2010). This includes hypotheses that 
make predictions about the links between fertility and the timing of migration—
for example disruption or the interrelation of events (e.g. Milewski 2007; Stephen 
and Bean 1992). It also includes hypotheses like adaptation and intergenerational 
assimilation that make predictions about fertility convergence, where conver-
gence describes the way that differentials are expected to change over time (e.g. 
Kahn 1988; Parrado and Morgan 2008).

Despite the importance of immigrant fertility differentials for each of these 
research interests, there is a lack of research that shows how these differentials 
accumulate over the reproductive life course (Kulu and González-Ferrer 2014). 
Indeed, it appears that there has been almost no prior analysis of the profile of 
differentials across the reproductive life course of immigrants that allows us to 
distinguish between tempo (birth timing) and quantum (number of children born) 
within and between origin groups. In addition to providing an overview of dif-
ferentials by age, life course variation in differentials is important because it dem-
onstrates differences between the fertility of immigrants and natives (or other 
reference groups) at different stages of childbearing. For example, the analysis 
of cumulative (cohort) fertility differentials over the whole life course can show 
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whether they exist at early ages, whether they diminish with age, and how they 
relate to differentials at the end of childbearing. As compared with cross-sec-
tional studies of age variation, cohort analysis makes it possible to answer these 
questions without the need to compare people of different ages at a single point 
in time, thus avoiding the assumption that age-specific period rates represent a 
reliable picture of the trajectory of immigrant childbearing. Perhaps most impor-
tantly in the context of immigrant fertility differentials, a cohort approach allows 
childbearing histories prior to migration to be incorporated into the analysis. A 
cohort analysis of cumulative fertility can also identify differences between the 
tempo and quantum of fertility for different types of immigrant.

Although demographers often discuss quantum with reference to completed fer-
tility, the term can be more generally defined as the frequency that an event occurs 
(e.g. number of births), and hence can be measured at any age (Bongaarts and 
Feeney 1998; Pressat 1985; Ryder 1980). If quantum differentials in cumulative 
fertility—between immigrants and natives—are estimated for a (closed) cohort at 
a given age, and then compared with differentials for the same cohort at a later age, 
then it is likely that changes in these differentials can be attributed to differences in 
the tempo of immigrant births, as compared with natives (and between the ages in 
question). For example, if there is no difference between immigrants and natives in 
number of children ever born at age 30, but a difference at age 40, then this change 
is most likely due to differences in tempo between immigrants and natives from ages 
30–40. In this way, the relative variation in quantum and tempo can be contrasted, 
thereby highlighting differences between immigrant and native childbearing over the 
life course. Such comparisons therefore show the age at which immigrants are most 
likely to have an impact on population change (via their fertility). And they can also 
be used to examine the heterogeneity of quantum and tempo for different immigrant 
groups.

Previous research has yet to use a cohort approach to study the cumulative fer-
tility differentials between immigrants and natives, and this appears to be equally 
true of research in the UK as it is elsewhere. For example, previous studies of the 
UK have indeed examined how immigrant birth rates vary by age as compared with 
those of natives (e.g. Dubuc 2012, 2016), but they have not examined cohort var-
iation in these birth rates. In particular, the novelty of this study is that it exam-
ines how relative differences between immigrant and native fertility vary over the 
childbearing life course. Here, this is done by studying the childbearing trajecto-
ries of a closed cohort of women from ages 15 to 40, which can be contrasted, for 
example, with previous studies of age-specific fertility rates in the UK, which have 
not presented evidence about relative differences in childbearing trajectories, (typi-
cally due to the implicit limitations of cross-sectional data). Another contribution 
of this study is that it provides information about immigrant fertility in the UK for a 
wide range of origin groups—including women from the Caribbean, Africa, South 
Asia, East Asia, Europe, North America and Oceania—some of which are relatively 
understudied.

The difficulty of using a life course approach for the study of immigrant 
fertility is particularly evident from the way that immigrant fertility has been 
measured and analysed. Most research has analysed differentials using summary 
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measures of fertility like the period Total Fertility Rate (TFR) (e.g. Coleman 
1994; Haug et  al. 2002; Ng and Nault 1997; Toulemon 2004; Toulemon and 
Mazuy 2004), measures that focus on fertility at a particular stage of the life 
course, like first birth timing (e.g. Andersson and Scott 2005; Batson 2013; 
Lübke 2015; Milewski 2007, 2011; Mussino and Van Raalte 2012) or com-
pleted fertility (e.g. Mayer and Riphahn 2000; Parrado 2011; Parrado and Mor-
gan 2008; Rosenwaike 1973; Young 1991). Many studies are unable to investi-
gate the whole reproductive life course (i.e. completed fertility profiles), either 
because they study samples of data that include women who have not completed 
childbearing (e.g. samples of women aged 15–45), or because they have no data 
on the childbearing of immigrants prior to arrival. Studies of life course dif-
ferentials, that are not similarly constrained, can therefore be used to provide 
insights that are obscured in other studies, which do not analyse fertility vari-
ation over the individual life course. This is important, for example, because 
research suggests the period TFR may exaggerate the size of immigrant fertil-
ity differentials (e.g. Dubuc 2016; Parrado 2011; Robards and Berrington 2016; 
Sobotka and Lutz 2011; Toulemon 2004, 2006; Toulemon and Mazuy 2004), 
in particular when compared with completed fertility (Parrado 2011). One of 
the main reasons for this is the established link between birth timing and age at 
migration, such that birth rates are ‘elevated’ (relative to the native population) 
immediately after the age of arrival (e.g. Robards and Berrington 2016; Tou-
lemon 2004, 2006; Toulemon and Mazuy 2004). The analysis of life course dif-
ferentials by age at migration can therefore help to identify the appropriateness 
of different fertility measures for the analysis of immigrant fertility, and this is 
not only applicable to the period TFR. For example, if differentials only exist at 
early ages, then an analysis of first birth risks may be more appropriate than an 
analysis of completed fertility.

In summary then, there is a notable gap in the literature on immigrant fertil-
ity. There is a lack of research that has studied the cumulative fertility differen-
tials using a cohort approach. And yet there is a need for this research because 
it enables us to understand the potential problems that arise when deploying 
widely used period fertility measures such as the TFR to study immigrant fer-
tility. Comparisons of relative childbearing across the life course also have the 
potential to generate unique insights about distinctions between the tempo and 
quantum of immigrant fertility. This study responds to the gap in the literature 
by investigating two related questions: How do immigrant fertility differentials 
vary over the reproductive life course? And how does this variation over the 
life course compare for different groups of immigrants? The latter is particularly 
important given that immigrant fertility differentials have been found to vary 
considerably, in particular by age at migration and county of birth (e.g. Anders-
son 2004; Coleman 1994; Haug et  al. 2002; Toulemon and Mazuy 2004). The 
next section provides more detail about the benefits of studying immigrant fer-
tility differentials over the life course. The rest of this article then answers the 
above research questions with a case study of the life course fertility of immi-
grants and natives in the UK.
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2  Understanding Immigrant Fertility over the Life Course

2.1  Explaining Immigrant Fertility Behaviour

In addition to describing fertility trends, studies of cumulative fertility differen-
tials over the life course can also help researchers to explain immigrant fertility 
behaviour. These explanations may be based on the comparison of cumulative 
fertility differentials over the life course (i.e. at different ages), or the comparison 
of cumulative fertility differentials across groups. For example, comparisons by 
age make it possible to establish whether cumulative differentials at early ages 
are sustained until childbearing is completed. Alternatively, comparisons across 
groups can help researchers to gain insights about the broader determinants of 
fertility, for example by examining how cumulative fertility differentials vary by 
country of birth and age at migration in order to explore the social and cultural 
determinants of fertility.

Researchers have developed numerous hypotheses to explain the fertility 
behaviour of immigrants and why this differs from the fertility of the destina-
tion population (Coleman 1994; Goldscheider and Uhlenberg 1969; Goldstein 
and Goldstein 1981; Hervitz 1985; Kulu 2005; Milewski 2010; Parrado and 
Morgan 2008; Ritchey 1975; Zarate and de Zarate 1975). These hypotheses are 
too numerous to investigate in any one piece of research and are not necessar-
ily straightforward to test, even in isolation. This is not least the case because 
some hypotheses imply predictions about quantum, some imply predictions about 
tempo, and some imply predictions about the entire childbearing profile. Never-
theless, these hypotheses will provide the background for the descriptive findings 
presented in this study.

In this article, we do not seek to isolate and test any particular hypotheses. The 
aims of this research, and its research questions, are first and foremost descrip-
tive. Nevertheless, a comparison of life course differentials can help to narrow the 
potential list of explanations for the fertility of a given migrant group. It can also 
show which groups, and which stages of the life course, merit further investiga-
tion. As such, although it may not be possible to carry out a robust test of specific 
hypotheses without bespoke research designs, the analysis of life course differ-
entials can provide an indication that some hypotheses are more plausible than 
others. This is particularly the case, when the analysis disaggregates migrants 
by origin (e.g. country of birth) and age at migration. It is for this reason that 
this section describes the hypotheses that are used to explain immigrant fertility 
(which are also described in detail in Tables 2 and 3 of the ‘Appendix’, alongside 
their predictions). In doing so, we aim to guide the reader’s interpretation, and 
the limits of this interpretation, with respect to our descriptive results.

For example, cultural entrenchment predicts that the fertility of certain immi-
grant groups will be influenced by their lack of exposure to destination culture 
(e.g. destination fertility norms) (Abbasi-Shavazi and McDonald 2000; Forste 
and Tienda 1996; Milewski 2010). Given this prediction, it is more difficult to 
argue for cultural entrenchment in the absence of differentials, especially if the 
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focus is on immigrant origins that have different fertility norms from the destina-
tion. In contrast to cultural entrenchment, childhood socialisation predicts that 
migrant fertility depends upon the fertility preferences that migrants are exposed 
to in childhood (Hervitz 1985). This implies that the fertility of ‘adult migrants’, 
who migrate after the end of childhood, will be similar to the fertility of their 
origin country. As such, an absence of fertility differentials is usually expected 
only for child migrants, who arrive in a destination before the end of childhood 
(and before childbearing has begun). Of course, socialisation will depend upon 
the precise interaction between migration background and childhood context, 
which will determine whether mainstream norms have a prevailing (socialising) 
impact on childbearing behaviour. Nevertheless, as has been argued elsewhere 
(e.g. Milewski 2010), an absence of differentials for the descendants of immi-
grants provides some indicative evidence in support of childhood socialisation.

The reason that this evidence is only indicative is because of the likelihood that 
there are alternative explanations for a lack of child migrant differentials. There are 
several hypotheses that predict a link between the timing of migration and the tim-
ing of fertility for adult migrants. These include that fertility is disrupted by migra-
tion (disruption) and that fertility is elevated after migration because migration is 
linked to partnership behaviour (family formation) (Goldstein and Goldstein 1983; 
Milewski 2010). Although these hypotheses are hard to assess without reference to 
the population in an immigrant’s country of origin (Hoem and Kreyenfeld 2006a, b), 
they do not apply to child migrants. As such, in addition to childhood socialisation, 
a lack of differentials for child migrants might be explained by the fact that, unlike 
adult migrants, the timing of their migration and fertility are not interlinked. In other 
words, if the timing of migration is the sole explanation for adult migrant differen-
tials, then we would expect an absence of differentials for child migrants, irrespec-
tive of socialisation.

The importance of migration timing for adult migrants suggests that the 
analysis of differentials by age at migration can help inform explanations for 
immigrant fertility, especially if it allows child and adult migrants to be dis-
tinguished. Age at migration is also linked to ‘exposure to destination’, which 
can be measured by duration of residence (age minus age at migration). Con-
vergence over exposure to destination can therefore be evaluated by comparing 
how life course differentials vary by age at migration. Similar to research on 
ethnic fertility differentials, this analysis can be used to investigate exposure to 
destination as a determinant of fertility.

Again, caution is required when analysing differentials by exposure. Adaptation 
predicts immigrant fertility convergence over the life course (after arrival) due to 
exposure to destination norms and institutions, or due to adaptation to new socio-
economic circumstances (Andersson and Scott 2005; Harbison and Weishaar 1981; 
Milewski 2010). This suggests that adaptation might be supported by profiles that 
show large fertility differentials immediately after migration (i.e. elevated fertility), 
as long as these profiles then gradually disappear with age (and especially if profiles 
at later ages are very different at origin or we can control for the selectivity of immi-
grants). However, adaptation is hard to assess for adult migrants because elevated 
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fertility after migration might have a range of alternative explanations (Hoem and 
Nedoluzhko 2016).

These include the possibility that certain types of immigrants are selected 
from the origin population (selection) or that women’s propensity to migrate is 
increased if they do not have a child (reverse causality) (Harbison and Weishaar 
1981; Toulemon 2006). As a third alternative, immigrants may delay childbear-
ing until after migration, as a form of disruption of childbearing and anticipa-
tion of their migration (Milewski 2010). Despite the difficulties of isolating 
any single explanation, it is possible to provide some evidence about adaptation 
by exploring the differentials for child migrants. Slightly different from child-
hood socialisation, one expectation of adaptation is that child migrants have 
differentials that become smaller as they approach the end of their childbear-
ing. This is because they will have a longer time to adapt to the destination 
norm for completed fertility than the norm for early childbearing.

2.2  The Benefits of a Study of Cumulative Fertility Differentials

Given the potential benefits of a study of immigrant’s cumulative fertility dif-
ferentials, it is perhaps surprising that such studies appear to be absent from the 
literature. With respect to national populations as a whole (in absence of any dif-
ferentiation between immigrants and natives), there have been many researchers 
who have used a cohort approach to study fertility (notably, see: Frejka and Calot 
2001; Frejka and Sardon 2007). There are some studies that have analysed the 
completed and partially completed fertility profiles of immigrants (e.g. Alders 
2000; Bagavos et  al. 2007; Fokkema et  al. 2008; Friedlander and Goldscheider 
1978; Garssen and Nicolaas 2008). However, there do not appear to be any stud-
ies that have attempted to calculate, analyse, and compare cumulative fertility dif-
ferentials—versus natives—over the entire reproductive life course for different 
immigrant origin groups.

As discussed in the introduction, most of what we know about immigrant fertil-
ity differentials is either based on period measures of fertility (like the TFR), or on 
the examination of part of the reproductive life course, (e.g. first birth rates). There 
has been limited prior analysis of the profile of differentials across the reproduc-
tive life course of immigrants, and no previous research that allows us to distinguish 
between tempo and quantum variation within and between immigrant origin groups. 
This is an important gap because, unlike other approaches, such an analysis makes 
it possible to understand distinctions between the tempo and quantum of immigrant 
fertility. This study therefore aims to redress this gap by describing how immigrant 
fertility differentials vary over the reproductive life course, and how this life course 
variation is different for different groups of immigrants. In order to do this, it carries 
out an empirical study of the UK.
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3  Context and Data

3.1  The UK Context

There are several reasons why the UK is an excellent case for the study of immi-
grant fertility, especially in Europe. Compared to most other high income coun-
tries, the UK has a long history of immigration from a diverse range of origins 
(Coleman et  al. 2002; Rendall and Salt 2005; Walvin 1984). The existence of 
sizeable groups of older migrants (ONS 2012b; Rendall and Ball 2004; Rendall 
and Salt 2005), means that it has a large population of immigrant women who 
have completed their fertility. Importantly, the UK also has data that allow life 
course differentials to be studied for different immigrant groups, including data 
on childbearing prior to immigration.

Over the last few decades, the UK is among the European countries that 
have experienced increases in the size of their foreign-born populations (Cole-
man 2009; Haug et  al. 2002). Accompanying this trend, there has been a keen 
policy interest in the fertility behaviour of migrant fertility, including as part of 
a broader debate about the impact and integration of new waves of immigrants 
(Allen and Warrell 2013; BBC 2013; Easton 2012; Sedghi 2014). As with many 
other European countries, there is some evidence of immigrant fertility differen-
tials in the UK (Coleman 1994; Dormon 2014; Dubuc 2012; Iliffe 1978; Mur-
phy 1995; Robards and Berrington 2016; Sigle-Rushton 2008; Sobotka 2008; 
Tromans et  al. 2007; Waller et  al. 2014; Zumpe et  al. 2012). However, there is 
limited knowledge about these differentials because they have not been analysed 
over the reproductive life course. To be more specific, there has been some analy-
sis of variation in period fertility by age, for example using age-specific fertility 
rates (ASFRs) (e.g. Dubuc 2016), as well as analysis of parity-specific fertility 
rates (e.g. Kulu and Hannemann 2016; Kulu et al. 2017). However, none of this 
analysis has focused on specific cohorts of women to examine the profile of dif-
ferentials across the reproductive life course. Likewise, there is no published UK 
research that allows us to distinguish between the tempo and quantum of fertility 
within and between immigrant origin groups. The lack of research on this topic 
no doubt reflects the fact that it places substantial requirements on the need for 
longitudinal data covering the reproductive life course (i.e. for women aged 40+), 
with a large enough sample to study separate immigrant origin groups.

The UK is comprised of four constituent countries, which are: England, Wales, 
Scotland, and Northern Ireland. The history of migration to the UK from differ-
ent origins is considerable (e.g. Coleman et  al. 2002; Daley 1998; Foner 2009; 
Hornsby-Smith and Dale 1988; Horsfield 2005; Murphy 1995; Peach 2006; Ren-
dall and Ball 2004; Rendall and Salt 2005; Walvin 1984). Historically, the larg-
est group of immigrants to the UK have come from Ireland, but since 2001 they 
have been replaced by Indians as the largest foreign-born group (ONS 2012b). 
Indian migration began in earnest in the late 1960s and early 1970s, and this was 
closely followed by significant inflows of migrants from Pakistan around the mid-
1970s, and then migration from Bangladesh which gathered pace at the end of the 
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1970s and the beginning of the 1980s (Coleman et al. 2002). In contrast to these 
South Asian origins, immigration from the Caribbean was at its peak in the 1950s 
and 1960s, and then fell considerably after the Commonwealth Immigrants Act 
introduced restrictions in 1962 (Foner 2009). Nevertheless, much family reunifi-
cation occurred after the Act, which led to continued immigration of Caribbean 
women throughout the 1960s. Of the other origins and origin groups that are ana-
lysed here, immigrants from the ‘Old Commonwealth’ countries (New Zealand, 
Australia and Canada) have a considerable history of settlement in the UK. This 
can be contrasted with Eastern European and African immigrants who have only 
migrated in significant numbers more recently, albeit from a diverse range of ori-
gin countries (Daley 1998; ONS 2013).

3.2  Data

This research uses data from the first wave of Understanding Society (UKHLS), 
which are representative of the UK population, and includes responses for more 
than 50,000 adults who were surveyed between 2009 and 2011 (University of Essex 
2011). For the analysis that follows, the analytical sample includes a total of 11,096 
adults, all of whom are women aged between 40 and 70 (i.e. born between 1941 and 
1971), who were not surveyed by proxy, and who migrated before they were aged 
36 (if they are foreign-born). The latter restriction ensures that all women have been 
resident in the UK for at least 5 years before their completed fertility is measured at 
age 40. Tables 4 and 5 in the ‘Appendix’ provide descriptive statistics for the analyt-
ical sample. Importantly, the sample size is sufficiently large for specific country of 
birth groups to be separately identified, and to facilitate the analysis of three groups 
by age at migration: under 16, 16–25, and 26–35.

For the purposes of this research, the number of children ever born at age 40 
serves as an indicator of completed fertility at the end of a woman’s reproductive 
life span. Although this clearly ignores a small number of births that occur after this 
age, on average this is only equivalent to a mean difference of 0.03–0.05 children 
(see Table 5 in the  ‘Appendix’). By choosing 70 as the upper age limit, we hope 
to avoid bias that may be a result of differential mortality between immigrants and 
natives (although this bias depends on differences in mortality by fertility history, 
which do not appear to have been studied in the UK)

When comparing our analysis with statistics based on other sources, such as reg-
istered births in England and Wales, it is important to acknowledge differences in the 
populations that they represent. Registered births are recorded at the time of birth, 
whereas the UKHLS sample represents the fertility of women who are alive and res-
ident in the UK at the time of survey. There is no research on the UK that can offer 
guidance whether this is likely to impact the results. However, research on Swedish 
data suggests that mortality and migration may make little difference to aggregate 
estimates of fertility; however, they may have more of an influence when comparing 
natives with the more mobile migrant population (Andersson and Sobolev 2013).

Nevertheless, the UKHLS fertility histories were checked using a compari-
son of two different parts of the UKHLS. Histories were initially obtained using 
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information on non-resident children from the woman’s birth history and informa-
tion on resident children from the woman’s household questionnaire. These results 
were then compared against an alternative calculation using the birth history ques-
tions for both resident and non-resident children. Comparisons suggested there 
was relatively little difference between the two calculations, although the preferred 
method (using the household questionnaire for resident children) gave slightly 
higher estimates of average fertility (see Table  4 in the  ‘Appendix’). Information 
from the household relationship matrix was then used to check for errors, and as a 
result around 100 cases were corrected for inconsistencies.

4  Method

4.1  Research Design

The analysis compares fertility profiles of immigrants and natives longitudinally, 
such that the (cumulative) number of children born to immigrants is compared with 
the number of children born to natives at the same age. This comparison is presented 
as a ratio, which represents the immigrant fertility differential for a given group of 
immigrants at a given age.

It is important to note that all births up to age 40, before and after migration, are 
known for all women in the sample, so for the purposes of this analysis fertility is 
complete. Given that births are a rare event over the entire life course, comparisons 
are made by single years of age. This is important because comparisons of differ-
entials between groups are likely to be highly sensitive to even small changes in 
childbearing, especially since the average completed fertility of both immigrants and 
natives is not much more than two children per woman.

Comparing the unweighted counts of foreign-born and UK-born women in the 
analytical sample, they appear to have similar distributions across several covari-
ates that are relevant for the study of fertility, including education and partnership. 
However, covariates are not used in this analysis, not least because most relevant 
covariates (like partnership and education) are simultaneous to the fertility process 
(i.e. endogenous, hence acting as both causes and effects), and their inclusion (given 
our research questions) would therefore bias the findings and make them very dif-
ficult to interpret.

4.2  Statistical Approach

The statistical analysis uses count regression models to estimate children ever born 
at each age (Agresti 2002). These models have been used previously by research on 
migrant fertility (Adserà and Ferrer 2014a; Adserà et al. 2012; Mayer and Riphahn 
2000). In each stage of the analysis, a set of models are estimated at a range of ages, 
from 20 to 40, using children ever born (at a given age) as the response variable. 
As such, each stage begins by estimating a model for the entire analytical sample 
based on number of children born at age 20, and then repeats this analysis for the 
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same sample at age 21, 22, 23… (etc.), up to age 40. The first stage of the analysis 
is to estimate a series of models comparing foreign-born and native-born women. 
In subsequent stages, the analysis is repeated, but using different categorisations for 
foreign-born women. Natives are always grouped together and are used as the refer-
ence group throughout (including the second generation).

The models are defined as follows: Let Yij denote the number of children ever 
born for individual i at age j. As the only explanatory variable, Gj is an indicator 
variable for immigrant group, which is defined in the same way at each stage of the 
analysis (i.e. for each set of models that are estimated at each age from 20 to 40), but 
varies at different stages according to the migrant groups that are investigated. As 
such, Gj can indicate nativity (i.e. whether native-born or foreign-born), country of 
birth group, age at migration group, or a group that indicates both country of birth 
and age at migration. The outcome is then modelled such that Yij follows a Poisson 
distribution with expected value:

for i = 1,…, n, estimated separately for each age j = 20,…, 40, where �j is a vector 
of coefficients for Gj that vary by age and immigrant group. At age j, a risk ratio for 
each migrant group, compared to the reference group of UK-born women, is there-
fore defined as: IRRj = exp

(

�j
)

 . These are referred to here as immigrant fertility 
differentials. The models are estimated so that a ratio above 1.0 is a ‘positive’ dif-
ferential, indicating that immigrants have more births than natives on average, and a 
ratio below 1.0 is a ‘negative’ differential, indicating immigrants have fewer births 
on average.

All regressions were estimated using the svy command in Stata version 11, to 
account for the complex survey design of the UKHLS (StataCorp 2009). This means 
that the results are adjusted for unit non-response, as well as the fact that immi-
grants, or more specifically ethnic minority groups, are oversampled in the survey. 
For comparison, negative binomial models were also estimated, and the estimates 
and standard errors were virtually identical.

5  Results

5.1  Average Differences Across the Fertility Schedule

Before examining differentials over the life course for different origin groups, it is 
useful to look at the general fertility trends. Typically, this general trend is either 
estimated using period TFRs or cohort fertility, and Table 1 compares both of these 
measures. As with previously published comparisons, we compare the TFR for a 
given year with completed fertility for cohorts of women who were born 30 years 
earlier (e.g. ONS 2011; Smallwood 2002; Sobotka 2004). This approximates the 
mean age at birth of the cohort (the standardised mean age of mother was 29.7 in 
the UK in 2011: ONS 2016) and is a conventional approach that helps to facilitate a 
comparison between the two measures. In Table 1, but not elsewhere in this article, 
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completed fertility is calculated for England and Wales, rather than the UK. This 
allows an equivalent comparison with published TFRs, although this change in cov-
erage makes little difference (see Tromans et al. 2007; Table 1, for the difference it 
makes to TFRs), largely because England and Wales accounts for 89% of the UK 
population by size (ONS 2014).

Table 1 shows that there is a smaller immigrant fertility differential for completed 
fertility than for the period TFR. Although foreign-born women have a TFR that is 
almost always more than half a child larger than UK-born women, the completed 
fertility differential is far smaller, and even equals zero for the 1991 comparison. 
Table 1 therefore warns against using the foreign-born TFR in order to infer com-
pleted fertility differences compared with natives. It is interesting to note that, based 
on Table 1 alone, researchers might assume that there are no differences between the 
fertility of immigrants and natives. In the analysis that follows, the results show that 
this is not the case, and that cumulative fertility differentials vary considerably, both 
over the reproductive life course, and for different migrant groups.

5.2  Differentials Across the Fertility Schedule

Despite the fact that complete fertility differentials are fairly small, Fig. 1 shows that 
immigrants have (on average) given birth to significantly lower numbers of children 
than natives at early childbearing ages. At age 20, the average number of children 
born by immigrant women is lower than UK-born women by a factor of 0.75. This 
differential becomes smaller as age increases, but it is not until the middle of their 
reproductive life course that immigrants catch-up towards the native norm.

Figure 1 therefore demonstrates one of the advantages of analysing fertility differ-
entials over the life course. The charts in the rest of this article have the same y-axis 
as Fig. 1b and show the profile of differentials, but in this case Fig. 1a shows the 

Table 1  Period total fertility rate (for women aged 15–45) versus completed family size (for women aged 
40 plus, birth cohorts + 30 years)

Source: Office for National Statistics and UKHLS data (author’s analysis). Coverage: England and Wales 
(i.e. the UK excluding Scotland and Northern Ireland)
Completed fertility results are shown for birth cohorts plus 30 years, to facilitate comparison with the 
period TFRs, where 30 years is chosen as the approximate mean age of childbearing
a Result for 1985

England and Wales 1981 1986a 1991 1996 2001 2006 2011

TFR
 UK-born 1.7 1.7 1.8 1.7 1.6 1.8 1.9
 Foreign-born 2.5 2.5 2.4 2.5 2.2 2.4 2.3

Differential 0.8 0.8 0.6 0.8 0.6 0.6 0.4
Completed fertility (+ 30 years)
 UK-born 2.1 2.0 2.1 2.0 2.1
 Foreign-born 2.0 2.4 2.1 2.1 2.3

Differential − 0.1 0.4 0.0 0.1 0.2
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actual fertility profiles that are used to calculate these differentials. Given that the 
sample remains the same at each age, the relationship between differentials over the 
life course can be compared directly. It is worth noting that differentials are expected 
to be slightly more sensitive at early ages because levels of childbearing are smaller. 
Nevertheless, based on the variation in differentials shown in Fig. 1b, it seems rea-
sonable to ask which immigrant groups are responsible for the shape of this profile, 
and how much heterogeneity lies behind it.

5.3  Variation by Country of Birth

Figure 2 shows that there is considerable variation in the profile of immigrant fer-
tility differentials by country of birth (i.e. immigrant origin). In this and the fol-
lowing figures, we do not report estimates of uncertainty in order to focus on the 

Fig. 1  Fertility profiles of children ever born by nativity. Note: a and b report the results from 21 sepa-
rate Poisson regression models (one for each age). The analytical sample is the same for each model. As 
such, the analysis compares the same groups of immigrants and natives, born between 1942 and 1971, at 
different ages. The ratio of children ever born (all births up to a given age) is obtained from the modelled 
IRR of foreign-born women relative to UK-born women. UK-born women therefore have a ratio of 1.0 at 
all ages. Source: UKHLS data (author’s analysis)
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Fig. 2  Differentials by country of birth. Note: a shows groups with a higher completed fertility than 
natives, b shows groups with a similar completed fertility to natives, and c shows groups with a lower 
completed fertility than natives. Results for a–c obtained from a series of Poisson regression models, 
where the outcome is children ever born (all births up to a given age). The analytical sample is the 
same for each model. As such, the analysis compares the same groups of immigrants and natives, born 
between 1942 and 1971, at different ages. The reference category for these differentials is UK-born 
women (who effectively have a differential of 1.0 at all ages). Source: UKHLS data (author’s analysis)
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general patterns with respect to the profile and magnitude of quantum differentials. 
In doing so, we note that many of the results are significant, and the analysis is not 
underpowered. The confidence intervals and associated p values vary by country of 
origin, but in general p values are broadly proportional to the proximity of an IRR 
to 1.0 (the reference value for UK natives). For example, the IRRs for Indians in 
Fig. 2 are close to 1.0 at ages under 25, and their fertility is not significantly different 
from natives at the 1% level. However, at ages 30 and over, their IRRs are larger and 
further from 1.0, and their fertility is significantly different from natives at the 1% 
level. This can be compared to the IRRs for Bangladeshis, which are above 1.75 and 
significant at the 1% level at every age from 20 to 40.

Based on a comparison of origins at age 40, we can identify the origin groups 
that have the largest completed fertility differentials. These immigrants—Jamai-
cans and South Asians (Indians, Pakistanis, and Bangladeshis)—therefore make the 
largest eventual contribution to population size in terms of their fertility rates (i.e. 
conditional on their absolute numbers in the population). However, it is also appar-
ent that they have very different profiles, such that their fertility impacts population 
dynamics in different ways at different ages. For example, compared with Pakistani 
women, Bangladeshi women have very similar completed fertility, but far higher dif-
ferentials at ages under 30. The quantum of fertility at age 20 is almost the same as 
natives for Pakistani-born women, whereas births to Bangladeshi-born women are 
(on average) much earlier than both Pakistanis and natives. A similar comparison 
can be made between women from India and Jamaica, who have very similar com-
pleted fertility, but very different profiles, such that the childbearing of Jamaicans 
begins much earlier (with a significant differential of more than 2.3 at age 20). Over-
all, these patterns suggest that while Bangladeshis and Pakistanis may eventually 
make the greatest relative contribution to population size (i.e. net of their absolute 
numbers), Bangladeshis and Jamaicans (in these cohorts) were more likely to have 
an earlier (relative) impact on population change via their (early) childbearing.

For some origin groups, the profile of differentials is more stable over the life 
course. This is the case for African and Middle Eastern origins, as well as women 
who were born in the Caribbean outside Jamaica. However, even among these aggre-
gated groups, there is evidence of differences in birth timing. Differences in timing are 
also evident for origin groups that have lower levels of completed fertility to natives 
(i.e. negative differentials). For example, Southern and Eastern European migrants are 
much less likely to have children at young ages, as compared with UK natives. At age 
20, their average number of children born is lower than UK-born women by a factor of 
0.08 (95% CI 0.01; 0.56). This compares with a factor of 0.85 at age 40 (95% CI 0.71; 
1.02), which although still below 1.0, is much more similar to the native norm.

For Southern and Eastern European migrants, this pattern may reflect the (rela-
tively lower) fertility of their origin countries, which is not only the case for recent 
estimates of period fertility, but also for cohort fertility for the cohorts that are stud-
ied here (Frejka and Calot 2001; Frejka 2008). For example, there has been a steep 
decline in second birth total cohort fertility rates in for women born after the 1950s 
in Southern and Eastern Europe (Frejka and Sardon 2007) and an increase in child-
lessness (Frejka 2008). Although there has been a somewhat similar broad pattern of 
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postponement for the same birth cohorts of women in the UK—i.e. the native group 
that are used as the comparison—the decline in both period and cohort fertility has 
been less marked in the UK (for example, see: Frejka and Calot 2001).

However, the pattern that we observe for immigrants from Southern and Eastern 
Europe is not exclusive to these origins and is almost the same as the profile of dif-
ferentials for women from the USA and ‘Old Commonwealth’ countries (New Zea-
land, Australia, and Canada), which suggests that this pattern of childbearing is not 
necessarily associated with origin fertility norms. Alternative explanations, which 
could be true for all origin groups that exhibit negative differentials, is that this pat-
tern of differentials may be driven by disruption, or by the selection of migrants who 
are more likely to postpone childbearing and end their reproductive lives with fewer 
children than UK-born natives.

Fig. 3  Differentials in cumulative fertility by age at migration, female cohorts 1942–1971. Note: results 
are obtained from a series of Poisson regression models, where the outcome is children ever born (all 
births up to a given age). The analytical sample is the same for each model. As such, the analysis com-
pares the same groups of immigrants and natives, born between 1942 and 1971, at different ages. The 
reference category for these differentials is UK-born women (who effectively have a differential of 1.0 
at all ages). Source: UKHLS data (author’s analysis). Each of the two plots represents a different model 
specification. The first is without controls for birth cohort. The second is with controls for birth cohort 
group (1942–1951, 1952–1961, and 1962–1971)
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5.4  Age at Migration

As discussed, age at migration is likely to be linked to changing patterns of immi-
grant fertility differentials. The majority of immigrants arrive as adults, which 
means that they migrate after the start of their reproductive years. For example, 
more than two-thirds of immigrants who were born outside the UK and resident in 
England and Wales in 2011 had an age at arrival between 15 and 44 (ONS 2012a).

One of the difficulties for assessing fertility differentials for adult migrants is the 
fact that the timing of their childbearing and their immigration are likely to be asso-
ciated with each other (Andersson 2004; Hoem and Nedoluzhko 2014; Milewski 
2007; Robards 2012; Toulemon and Mazuy 2004). This can be contrasted with 
child migrants, whose fertility is much less likely to be associated with the timing of 
their migration, not least because they usually arrive before their fertile years begin 
(e.g. ONS 2012a). This implies that the differentials for child migrants may pro-
vide indicative evidence about the patterns of adult migrant fertility that would have 
occurred if their migration had occurred earlier. Although as noted already, there are 
a range of potential explanations for any differences, including selection, adaptation, 
and childhood socialisation.

As shown in Fig. 3, there is less variation in differentials for child migrants, as 
compared with adult migrants in the UK. Not only is there a lack of variation in dif-
ferentials over the life course (i.e. the profile is horizontal), but there is almost no 
evidence of differentials at any age. This is a new finding for the UK and suggests 
that child migrants who are resident in the UK have a very similar fertility profile, 
on average, to UK-born women.

For adult migrants, it is evident that the profile of their differentials depends upon 
their age at migration. As with all these results, the differentials in Fig. 3 include 
births before and after migration, and from this we can see that immigrants who 
arrive in the UK aged 16–25 have fewer children than natives at age 20 by a factor 
of 0.62 (95% CI 0.48; 0.81). However, by age 25, after all these women have arrived 
in the UK, this differential is 0.91 (95% CI 0.80; 1.04). And by age 29, their average 
differential has switched from negative to positive (i.e. the ratio has changed from 
below 1.0 to above). Although further refinement would be required to consider 
whether births occurred just before, or just after migration, this seems to confirm 
that there is a strong relationship between the timing of migration and childbirth (for 
example as shown for the UK by Robards and Berrington 2016). In addition, despite 
the lower fertility of these migrants at early ages, by age 40 they have significantly 
more children than natives, on average by a factor of 1.12 (95% CI 1.05; 1.20). This 
profile can be compared with adult migrants who arrived when aged from 26 to 35. 
With an average number of children born that is lower than natives at age 20 and age 
25, this group exhibits a similar pattern of low fertility prior to migration. Impor-
tantly, they also ‘catch-up’ with native fertility levels by age 40, implying a period 
of elevated fertility either shortly before or shortly after migration. Moreover, the 
results suggest that age at arrival is a much stronger predictor of differentials at early 
childbearing ages than it is at the end of childbearing (i.e. for completed fertility).

Figure 3 also compares the results of two different specifications: one with and 
one without controls for birth cohort. After controlling for birth cohort, the results 
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Fig. 4  Differentials in cumulative fertility by age at migration and country of birth, female cohorts 1942–
1971, controlling for birth cohort. Note: results are obtained from a series of Poisson regression models, 
where the outcome is children ever born (all births up to a given age). All models control for birth cohort 
group (1942–1951, 1952–1961, and 1962–1971). The analytical sample is the same for each model. As 
such, the analysis compares the same groups of immigrants and natives, born between 1942 and 1971, at 
different ages. The reference category for these differentials is UK-born women (who effectively have a 
differential of 1.0 at all ages). Source: UKHLS data (author’s analysis)
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for those arriving aged 26–35 change very slightly, with relative differences from 
the UK-born becoming marginally smaller at early childbearing ages. However, the 
inclusion of birth cohort makes very little difference to the results, and no difference 
to the above interpretation. (And the same is true below for the analysis in Fig. 4, so 
we only present results controlling for birth cohort group.)

Taken as a whole, these results demonstrate the patterns of tempo-variation 
by age at migration, which may be the cause of tempo-distortion when analysing 
migrant fertility using samples of women including those who have yet to complete 
childbearing. They also show the importance of accounting for age at migration 
when analysing fertility differentials, especially at early ages. Given this variation by 
age at migration, and the variation observed by country of birth, a useful next step is 
to see how these two characteristics interact.
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5.5  The Relationship Between Country of Birth and Age at Migration

The results in Fig. 4 show that there is considerable heterogeneity in life course dif-
ferentials when analysed by country of birth and age at migration. In general, the 
child migrants of most origin groups tend to have smaller differentials than adult 
migrants and exhibit fertility behaviour that is closer to natives at all stages of the 
life course. This evidence could support several explanations, including childhood 
socialisation and adaptation. When making this interpretation, it is important to note 
that the fertility of child migrants is not interrupted by their immigration and is far 
less likely to be confounded by selection (Adserà et al. 2012).

Unlike adult immigrants, the life course differentials in Fig. 4 for child migrants 
cannot be explained by hypotheses that predict an interrelationship between migration 
and fertility (like disruption). As such, they are much more likely to be explained by 
(a combination of) childhood socialisation and adaptation after arrival. The results for 
child migrants from Pakistan are notable because, unlike other origins, they become 
more different from UK natives over the life course (rather than more similar). This 
may be due to childhood socialisation and a lack of adaptation. The evidence in sup-
port of socialisation is that early childbearing appears less common among those 
arriving before age 16, in comparison with those who spent their whole childhood 
in Pakistan and arrived aged 16–25. The evidence in support of a lack of adaptation 
is that irrespective of spending some of their childhood in the UK, their differentials 
become larger over the life course. Of course, these interpretations are tentative, for 
the reasons given earlier. For example, childhood socialisation will depend upon the 
precise interaction between migration background and childhood context, and selec-
tive migration may produce fertility behaviour that looks like adaptation.

The results for adult immigrants are less easy to generalise. Immigrants from South 
Asia or the Caribbean who arrive aged 16–25 all have a noticeably higher fertility 
than natives at some point during the life course, but the profiles of differentials vary 
considerably, including the age at which differentials are highest. For example, Bang-
ladeshis who arrived 16–25 have higher fertility than natives at all ages, but this is 
much less the case before migration (i.e. at ages < 25). A similar pattern is observed 
for Pakistanis, and to a lesser extent Indians. It is likely that these patterns of lower 
pre-migration differentials are due to a combination of the postponement of childbear-
ing until after migration (e.g. for women who intend to migrate), alongside the lower 
likelihood that women will migrate if they already have children (i.e. reverse causality 
or selection). However, this pattern is not universal and cannot be used to explain the 
age profile of differentials for Bangladeshi women who migrate after age 25.

These patterns of lower pre-migration differentials are not surprising given previ-
ous research, and when combined with evidence of higher differentials after migra-
tion, they go some way towards explaining the established finding of elevated fertil-
ity soon after migration for adult migrants (Andersson 2004; Hoem and Nedoluzhko 
2014; Milewski 2007; Parrado 2011; Robards 2012; Toulemon 2004, 2006; Tou-
lemon and Mazuy 2004). It is interesting to note that similar profiles (of higher dif-
ferentials at later ages) are evident for adult immigrants from many origins, not only 
those arriving aged 16–25, but also for many arriving aged 26–35. Notable excep-
tions to this pattern are those arriving aged 26–35 from Bangladesh and Jamaica. In 
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this case, fertility appears be elevated, relative to UK natives, at early childbearing 
ages.

Taken as a whole, the results in Fig. 4 demonstrate that the relationship between 
migration and fertility is not necessarily consistent, and most certainly varies across 
immigrant origin groups in the UK. Some groups, such as Bangladeshis and Jamai-
cans, have higher fertility than UK natives prior to arrival, while many other groups 
do not. One possible explanation for this result relates to the higher prevalence of 
marriage at young adult ages among Bangladeshis as compared to the UK-born 
population, which may in turn be linked to marriage migration or family reunifica-
tion for a number of women (Berrington 1994). Similarly, although marriage is not 
more prevalent among immigrants from the Caribbean, there is a higher prevalence 
of cohabitation and childbearing prior to marriage (Berrington 1994, 2018).

When interpreting these profiles of differentials, it is noteworthy that some groups 
are outliers, while others follow the (broadly) common trends. This has implications 
for future research, including whether the period TFR is likely to be distorted by 
tempo-variation, in particular by elevated fertility after arrival for adult immigrants. 
It is well known that comparisons between groups using the period TFR can be dis-
torted by differences in their timing of births (Ní Bhrolcháin 2011). This issue is 
particularly problematic for studies of migrant fertility differentials, where the tim-
ing of migrant births is known to relate to the timing of migration (e.g. Murphy 
1995; Toulemon and Mazuy 2004). In addition (unless it is adjusted), the period 
TFR only considers births that occur after arrival in the destination (Toulemon 
2004). If immigrant birth risks are elevated after arrival, as is commonly observed, 
and the unadjusted period TFR is used, as is often the case, then this may lead to 
an overestimate of immigrant fertility differentials (Parrado 2011; Toulemon 2004, 
2006; Toulemon and Mazuy 2004). Given the evidence of elevated fertility for many 
of the origins studied here, our results suggest that pre-migration history should be 
taken into account when calculating immigrant TFRs, at least for these origins (as 
suggested by Toulemon 2006). On the other hand, for origins where differentials 
are fairly stable over the life course, and do not depend upon age at migration, then 
it may be more appropriate to use the TFR as a proxy measure for fertility quantum. 
For example, this appears to be the case for immigrants from North Africa and the 
Middle East.

Despite the general pattern of child migrant differentials being smaller than those 
of adult migrants across the life course, there are some origins that diverge from this 
pattern. Child migrants from Jamaica, Bangladesh, and India have high differentials 
at young ages, suggesting an earlier timing of births compared with natives, and an 
absence of socialisation (which predicts a lack of differentials for child migrants—
although actual socialisation will depend upon the interaction between migration 
background and childhood context). Moreover, this suggests that if adaptation does 
occur, then it is more likely to occur towards the end of childbearing, presumably 
because there is less time to adapt at the beginning of the life course.

By contrast, Pakistani child migrants show a very different pattern from these ori-
gins. The fact that they have almost no differential at early ages, but that their differ-
ential steadily increases with age, suggests that their relative contribution to popula-
tion growth (net of their absolute numbers in the population) will be very different 
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from other child migrant groups. This also implies that there is a different explana-
tion for their differentials. As outlined in the introduction, most hypotheses, except 
cultural entrenchment, predict that the fertility of child migrants should be the same 
as, or converge towards native fertility (see also Tables 2, 3 in the ‘Appendix’). On 
the other hand, cultural entrenchment predicts that differential fertility may be sus-
tained for child migrants due to exposure to origin subcultures (Abbasi-Shavazi and 
McDonald 2000; Forste and Tienda 1996; Milewski 2010). As such, the most likely 
explanation for the differentials of Pakistani child migrants, which are largest at the 
end of their reproductive life course, may therefore be cultural entrenchment. That 
said, as with evidence of adaptation, this result could also be explained by socio-
economic ‘entrenchment’, rather than, or additional to ‘culture’.

For adult immigrants from Pakistan, the profile of differentials has a similar 
shape to that of Indians, although levels of completed fertility are much higher rel-
ative to natives. This result may be indicative of preferences for larger families, 
although there is evidence to suggest that structural factors may be more impor-
tant for explaining differences between South Asians. Evidence based on ethnicity 
suggests that Indian women are more likely than Pakistani or Bangladeshi women 
to postpone marriage and childbearing, in part because they spend longer in full 
time education and are more likely to be employed (Berrington 1994, 2018; Dale 
et  al. 2002). Moreover, for many Pakistani first- and second-generation women, 
early childbearing may be a strategic choice, determined by a ‘complex interplay 
of relationships between individuals, couples, and wider families’ (Hampshire et al. 
2012, p.39). The importance of factors beyond the individual is also suggested by 
research on residential segregation, which has been shown to be associated with 
completed fertility for both childhood immigrants and second-generation women 
from Pakistan and Bangladesh (Wilson and Kuha 2017). Further research would be 
required, however, to tease apart the differences between these two origin groups.

In the analysis of country of birth only (Fig.  2), Jamaicans and Bangladeshis 
have differentials that indicate earlier childbearing than UK-born natives. Figure 4 
shows that this behaviour is driven by different types of immigrants. For Bangla-
deshi women, it is those who migrate early or late in their life course (as children 
or aged 26–35) who are most likely to have earlier births. Whereas for Jamaicans, 
it is those who migrate aged 16–25. In fact, this is the only group of Jamaicans who 
have a significant fertility differential at age 40, thereby indicating that these are the 
Jamaican immigrants who had the largest impact on population change.

For African origins, it is interesting to note that differentials are quite similar 
across the groups that are analysed here. Differentials are small or seemingly non-
existent at any age at migration for immigrants from North Africa and the Mid-
dle East, and the same is true for those from East and Southern Africa, (with the 
exception of child migrants in the early stages of childbearing). Of all the African 
groups, only West and Central Africa demonstrates a lot of variation by age at 
migration, with the most distinct pattern being for those arriving aged 26–35.

For the remaining origin groups, who all have lower completed fertility 
than natives on average, there are many similarities in the patterns of differ-
entials by age at migration. Irrespective of age at migration, adult migrants in 
these groups generally display significantly lower numbers of children born 



487

1 3

Understanding How Immigrant Fertility Differentials Vary…

at early childbearing ages, although this difference becomes smaller with age. 
This can be contrasted with the profile of differentials for child migrants from 
these groups, which are much closer to the average for natives. The exception 
is migrants from South and East Europe, where child migrants exhibit the same 
profile as adult migrants. These results suggest that the timing of migration for 
South and East European immigrants makes very little difference to their fertil-
ity. As noted in previous research, studies of migrant fertility often ignore the 
fertility of immigrants from origins that have lower fertility than the destina-
tion (Castro-Martín and Cortina 2015). However, as shown here, immigrants 
from low fertility origins may be a particularly interesting group for further 
study, including due to the sizeable declines in cohort fertility that have been 
observed in many European countries (Frejka and Calot 2001; Frejka 2008). In 
this study, it is hard to say why there are no material differences between adult 
immigrants from South and East Europe and child migrants from the same ori-
gins, which could relate to adaptation, selection, or childhood socialisation.

6  Discussion

Although previous research has shown that immigrant fertility differentials vary 
by country of birth, this study develops new knowledge by demonstrating that 
there is considerable heterogeneity in differentials, not only for different migrant 
groups, but also over their life course. Comparing all thirteen of the origins 
groups that are analysed here, it is clear that there is considerable heterogeneity 
among foreign-born women in the UK.

The analysis provides a deeper understanding of immigrant fertility in the UK 
by examining all stages of childbearing. In doing so, it goes beyond what might 
be learnt from analyses using alternative approaches. For the first time in the UK, 
we show that period TFRs for immigrant women (in all periods studied) are higher 
than estimates of completed fertility (for all cohorts studied). Our results also dem-
onstrate, using longitudinal data for completed fertility profiles, that this is likely 
to be due to elevated fertility after immigration, (at least for adult immigrants from 
a large number of immigrant origin groups). These findings are new, although the 
existence of elevated fertility after arrival has also been proposed by prior research 
comparing the ASFRs of immigrants and natives in the UK before and after immi-
gration (Dubuc 2012, 2016), or analysing cross sections of the childbearing life 
course shortly before and after migration (Robards and Berrington 2016).

As in prior research, it is important to be cautious in interpreting our evi-
dence of elevated fertility after arrival. In particular, it is important not to 
compare fertility before and after migration in order to draw conclusions about 
the (causal) association between migration and fertility (Hoem and Kreyen-
feld 2006a, b; Hoem and Nedoluzhko 2016). Nevertheless, this finding can be 
interpreted descriptively, even if it remains uncertain whether elevated fertil-
ity after arrival is driven by the selection process (e.g. hindering the migra-
tion of women with children), and/or the postponement of births to coincide 
with migration. This analysis is not able to say whether these births are truly 
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postponed (e.g. compared with non-migrants at origin), or whether they occur 
just before or just after migration. Nevertheless, these results show that for 
many immigrants there is an increased rate of childbearing in the later stages of 
their reproductive lives, relative to the timing of native births, and on average 
births are postponed later for those who arrive at older ages. This finding is not 
universal, with an obvious exception being immigrants from Bangladesh who 
arrive aged 26–35. However, the results for Bangladeshi women may relate to 
a prevalence for early partnership, and distinct patterns of family reunification 
(Berrington 1994; Coleman et  al. 2002; Iliffe 1978; Walvin 1984), although 
these explanations certainly warrant further research.

If elevated fertility after arrival does exist in the UK, then this implies that the 
analysis of period TFRs for evaluating immigrant fertility may not be appropri-
ate for answering many research questions, including those that seek to estimate 
the differential contribution of immigrants to population growth. This conclusion 
aligns with previous research (Sobotka and Lutz 2011; Toulemon 2004, 2006), 
and when research is motivated by an interest in population growth, it may be 
preferable to instead focus on completed fertility. However, the analysis of com-
pleted fertility does not allow researchers to examine tempo differentials. One 
way to do this is to use a parity-specific approach (Kulu and Hannemann 2016; 
Kulu et al. 2017). An alternative is to follow the approach that is demonstrated 
here, which enables a comparison of quantum and tempo across the entire repro-
ductive life course. Using this approach, we show that estimates based on period 
TFRs or completed fertility alone appear to mask the complexity of variation in 
differentials that are evident over the life course for different immigrant groups.

One of the important implications of these results is that, although there are 
a number of immigrant groups with higher completed fertility than natives, 
these all have different profiles. This suggests that their fertility should be stud-
ied separately wherever possible in future research. By comparison, the ori-
gin country groups that have a lower completed fertility than natives (which 
includes most of the high income countries), all have quite similar patterns of 
differentials to each other. This suggests that it may be reasonable to group 
them together, and that research on these origins might best be directed towards 
the early childbearing ages.

Of course, there are limitations to these findings, and the extent to which 
they can be generalised remains uncertain. It is important to note that these 
results are for particular cohorts of women who have completed their fertility, 
and the childbearing of women from later birth cohorts may well be different. 
Future research could extend the approach taken here and investigate cumu-
lative fertility differentials for cohorts of women who have not yet completed 
their childbearing. It is also important to consider that this issue of general-
isability not only applies to immigrants but also to natives. These results are 
with reference to UK-born women, who may themselves have particular fertil-
ity patterns, such as higher levels of teenage childbearing, as compared with 
women in other immigrant destinations. Another limitation is that these results 
are based on those immigrants who remain in the UK, thereby excluding those 
who emigrate or die between arrival and time of survey. Added to this are some 
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specifics of the sample, such as the exclusion of immigrants arriving aged 36 
and over that may further affect the representativeness of these results.

Despite these limitations, and the need to be cautious when interpreting the find-
ings, these results for the UK also provide indicative evidence for and against some 
prominent hypotheses that have been used to explain migrant fertility behaviour. 
For example, the existence of positive differentials across the life course for child 
migrants from Pakistan and Bangladesh, including with respect to their completed 
fertility, suggests that their fertility preferences may be culturally entrenched. As 
noted, this result might be due to socio-economic ‘entrenchment’, rather than the 
influence of ‘culture’. Nevertheless, in contrast to most other origin groups, this 
is tentative evidence against childhood socialisation (although arrival before age 
16 does not guarantee that the majority of socialisation took place in the UK), and 
suggests that these groups may be worthwhile to study in future research. However, 
it is also important to note that, on its own, the absence of fertility differentials for 
child migrants is not enough to demonstrate childhood socialisation. A more reli-
able test of childhood socialisation would require data that more closely examines 
the interaction between migration background and childhood context.

Regardless of the explanation for these patterns, these results highlight the 
fact that it may be inappropriate to make generalisations about the quantum and 
tempo of immigrant fertility, as compared with natives. Conclusions about immi-
grant fertility differentials are very likely to depend upon the way that fertility is 
measured and the groups that are investigated. Similarly, these results show that 
the composition of the immigrant population will be very important in determin-
ing immigrant fertility differentials, and this includes the composition of the sam-
ples that are analysed. For example, the analysis of samples that include women 
who have not yet finished their childbearing may have a material impact on any 
conclusions about the magnitude of differentials, both now and in the future.
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Table 2  Hypotheses and explanations for first generation fertility

a Adult migrants, as opposed to child migrants, are those whose age at migration is above a given thresh-
old (e.g. 16-years-old)
b Anticipation and elevation are often described as part of the disruption hypothesis, but they are distin-
guished here in order to help clarify the distinctions between them

Hypothesis/explanation Adult  migrantsa Child  migrantsa Later generations

 Disruption Interruption of fertility  
before or after migration, 
followed by a recovery of 
childbearing to previous or 
higher levels

Limited effect as long as 
migration is before child-
bearing begins

No prediction

 Anticipationb Usually suggests a post-
ponement of fertility until 
after migration, although 
some have suggested 
that women may seek to 
expedite births prior to 
migration

Limited effect as long as 
migration is before child-
bearing begins

No prediction

 Elevated  fertilityb Increase in fertility shortly 
after migration

Limited effect as long as 
migration is before child-
bearing begins

No prediction

 Family formation/
interrelation of 
events

The impact of migration 
depends on other events, in 
particular partnership, and 
is usually predicted to affect 
birth timing

Limited effect as long as 
migration is before child-
bearing begins

No prediction

 Selection Immigrants are different 
from the population at ori-
gin, and this may affect all 
aspects of their fertility

Selection is much weaker, 
but may have some impact 
on fertility

No prediction

 Reverse causality Those intending to migrate 
are less likely to do so if 
they have children, thereby 
leading to a selection of 
migrants who are more 
likely to give birth after 
migration

Limited effect as long as 
migration is before child-
bearing begins

No prediction

 Legitimacy Birth timing is driven by 
desire to obtain citizenship

No prediction No prediction
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Table 3  Hypotheses with predictions for later generations

a Adult migrants, as opposed to child migrants, are those whose age at migration is above a given thresh-
old (e.g. 16-years-old)
b Adaptation is often referred to as a form of individual convergence or individual assimilation
c In some studies, it would seem that intergenerational assimilation and childhood socialisation are hard 
to distinguish, so this table follows the most prevalent use

Hypothesis/explanation Adult  migrantsa Child  migrantsa Later generations

 Adaptationb Fertility converges over 
the life course, presum-
ably due to changes in 
birth timing

No differences in 
fertility compared with 
natives or the native 
norm, especially for the 
youngest arrivals

No differences compared 
with natives or the native 
norm

 Intergenerational 
 assimilationc

Fertility of origin is 
maintained

Some convergence of 
one or more aspects of 
fertility across genera-
tions, either the level or 
timing of births, or both

Convergence across 
generations until there are 
no differences compared 
with natives or the native 
norm

 Childhood 
 socialisationc

Fertility of origin is 
maintained (due to 
the country context of 
socialisation)

Generational con-
vergence likely to be 
complete, dependent on 
child environment

Generational convergence 
likely to be complete, 
dependent on child envi-
ronment

 Cultural entrenchment Fertility of origin is 
largely maintained

Differential fertility 
may be sustained due 
to exposure to origin 
subcultures

Differential fertility may 
be sustained due to expo-
sure to origin subcultures

Minority group status Unclear, but fertility 
depends upon the status 
of minority

Unclear, but fertility 
depends upon the status 
of minority

Unclear, but fertility 
depends upon the status 
of minority

 Social characteristics Fertility depends upon 
the characteristics of the 
migrant

Fertility depends upon 
the characteristics of the 
migrant

Fertility depends upon 
the characteristics of the 
descendant
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Table 4  Description of the analytical sample (women born 1942–1971)

Source: UKHLS data (author’s analysis)

Category UK-born (native) Foreign-born

Frequency % Frequency %

Country of birth
 UK (All) 9724 100

(Ancestral natives) 8660 89
(2nd generation) 1064 11

 Ireland 83 6
 India 174 13
 Pakistan 132 10
 Bangladesh 78 6
 Jamaica 97 7
 Other Caribbean 67 5
 New Zealand, Australia, USA, Canada 61 4
 Northern and Western Europe 81 6
 Southern and Eastern Europe 49 4
 North Africa and Middle East 73 5
 Western and Central Africa 121 9
 Eastern and Southern Africa 187 14
 East Asia 89 6
 Other countries 80 6

Age at migration
 Under 16 (child migrant) 449 33
 16–25 551 40
 26–35 372 27

Any children born before migrated?
 Yes 277 20
 No 1095 80

  Total sample 9724 100 1372 100
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