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On the multifaceted impact of migration on the fertility of
receiving countries: Methodological insights and contemporary

evidence for Europe, the United States, and Australia

Christos Bagavos1

Abstract

BACKGROUND
Within the context of increasing migration flows and persisting low fertility rates in
more developed areas, focus has been placed on the impact of migration on the fertility
of receiving countries.

OBJECTIVE
The paper examines the effect of migration on the fertility of selected European
countries, the United States, and Australia for the 2009–2015 period.

METHODS
We provide methodological insights and evidence derived from comparisons of
estimates of age-specific fertility rates (ASFRs) and total fertility rates (TFRs) of
native-born or foreign-born women, or female citizens or noncitizens.

RESULTS
The results show that although the United States and Australia are seen as model
countries of migration, the contribution of migrants to the levels and trends in the TFR
and in the total number of births in these countries seems to be less significant than in
some European countries. Our results also show that differences in the overall TFRs of
the United States and selected European countries are driven more by the differences in
the TFRs of native-born women than by the net effect of migration.

CONCLUSIONS
Our study suggests that the impact of migration on fertility is a multifaceted issue,
going far beyond the commonly used net effect of migration on increases in a country’s
TFR.

1 Panteion University of Social and Political Sciences, Athens, Greece. Email: christosbagavos@gmail.com.
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1. Introduction

The impact of migration on a population’s size and age composition is well understood
(e.g., Alho 2008; Espenshade 1986, 1994; Murphy 2016). Among the related questions
that have been less explored are how much migrants contribute to birth rates and
childbearing trends and the extent to which migration accounts for the differences in the
overall levels of fertility of the receiving countries. There are several possible
explanations for the limited interest that has thus far been shown in these issues,
including the lack of reliable data that would allow researchers to perform robust
estimations and comparative analysis, the differences in the proxies typically used for
migrants on the two sides of the Atlantic and Australia, and the ambiguity about the
meaning and appropriate assessment of the fertility contribution of migration.

Indeed, the fertility of migrants is largely examined in terms of ethnicity or race
outside Europe –particularly in the United States (e.g., Martin et al. 2017) – whereas
these proxies are far less developed in Europe (Coleman 2006; Coleman and Dubuc
2010; Norman, Rees, and Wohland 2014), where country of birth and citizenship are
the main variables used for approximating the migration phenomenon (Lanzieri 2013a).
At the same time, the failure to analyze the contribution of migrants to childbearing as a
multifaceted issue can, at first glance, lead to some contradictory results. Thus, the
small contribution of migration to increases in a country’s total fertility rate (TFR),
which has been documented in previous studies (Camarota and Zeigler 2015; Basten,
Sobotka, and Zeman 2013; Lanzieri 2013a; ONS 2016; Sobotka 2008; Sobotka et al.
2015; Swicegood et al. 2004; Swicegood, Sobczak, and Ishizawa 2006; Toulemon,
Pailhé, and Rossier 2008), contrasts with the substantial contribution of migration to the
total number of births (Eurostat 2015; Livingston 2016; Livingston and Cohn 2012;
Sobotka 2008) and to trends over time in the overall level of fertility (Bagavos,
Verropoulou, and Tsimbos 2018; Giannantoni and Strozza 2015). Similarly, while the
percentages of births to migrants are rising, the effects of migration on the total number
of births appear to be limited (Tromans, Natamba, and Jefferies 2009). Finally, there is
an additional reason why the contribution of migration to the fertility rates of receiving
countries merits attention: Up to now, the impact of migration on childbearing trends
has generally been investigated in contexts in which fertility or the total number of
births was recovering (Gabrielli, Paterno, and Strozza 2007; Giannantoni and Strozza
2015; Tromans, Natamba, and Jefferies 2009; Van Landschoot, Van Bavel, and de Valk
2014) rather than in contexts in which births and fertility levels were declining, as has
been the case during the recent period of economic recession.

http://www.demographic-research.org/
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In this paper, we aim to investigate certain aspects of the contributions of migrants
to fertility in selected European countries, the United States, and Australia2 that have
thus far been little explored by providing methodological insights and coherent
evidence in a comparative perspective for the 2009–2015 period. Such an analysis has
only recently become feasible with the publication by Eurostat of harmonized data on
the country of birth or citizenship of mothers and women, which allows us to estimate
period TFRs for foreign-born and native-born (or citizen and noncitizen) women in
certain European countries from the late 2000s onward (Eurostat 2017a, 2017b, 2017c,
2017d; Lanzieri 2013a). Furthermore, combining survey and population data from the
existing US data sources – namely, vital statistics issued by the National Center for
Health Statistics (NCHS; Martin et al. 2017), population estimates (US Census Bureau
2017a, 2017b), and survey data, particularly from the American Community Survey
(ACS; US Census Bureau 2017c) – allows us to use for the United States a definition of
migrants that is as close as possible to the definition used in European countries and
thus provides reliable and consistent estimations of TFRs by migration status for
selected European countries and the United States.

In this paper, we highlight the multifaceted role of migrant women and their
fertility for the TFR and the total number of births of the host countries. We also
investigate whether differences in the overall TFRs of European countries, the United
States, and Australia can be attributed to the uneven impact of migrants on countries’
period fertility. In particular for European countries and the United States, this aspect
was raised at the beginning of the 2000s (Farnsworth Riche 2000; PAA 2002), but it
has yet to be investigated. In addition, we use a mixed standardization and
decomposition approach to determine to what extent trends over time in the overall
TFR and in the total number of births are driven by changes in the fertility levels of
migrants or nonmigrants, by shifts in population composition, or even by interactions
between these trends.

In this study, we generally use the terms migrant (e.g., women) and migrants and
contrast these individuals with people we define as nonmigrant and nonmigrants.
However, since an individual’s country of birth is most often used to identify her
migration status, we also contrast individuals who are foreign-born with those who are
native-born. We also use a woman’s citizenship as a migration indicator (a noncitizen
vs. citizen) for some European countries for which data on country of birth is not
available for the whole period under study. Furthermore, to ensure comparability

2 Unfortunately, due to a lack of data, our analysis does not include Canada. In practice, data on births by
country of birth of the mother and annual population estimates for foreign- and native-born women are not
standard products of Statistics Canada. For some examples of estimations of the TFRs of these population
groups for census/survey years, see Bélanger and Gilbert 2002; Gebremariam and Beaujot 2010; McDonald
and Bélanger 2016; OECD 2015.

http://www.demographic-research.org/
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between European countries and the United States, a woman’s country of birth or
citizenship is used as a proxy for her migration status in the latter.

Our choice of the countries under consideration was based on their experiences as
receiving countries as well as on data availability for each year over the period of the
recent economic recession, or 2009–2015. Thus, the United States, Australia,
Switzerland, the United Kingdom, France, Belgium, the Netherlands, Germany, and
Austria are analyzed as examples of long-standing destination countries with many
settled migrants; Italy, Greece, and Spain are considered as examples of new host
countries with many recent migrants; and Norway, Sweden, Denmark, and Finland are
analyzed as examples of countries that have recently experienced significant levels of
humanitarian migration (OECD 2015).

2. Data and methods

2.1 Data on births and population by migration status

We used two sets of data extracted from the Eurostat database to estimate period
fertility indicators by migration status for selected European countries: (a) births by
single age and country of birth or citizenship of the mother (Eurostat 2017a, 2017b) and
(b) the average female population by single age and country of birth or citizenship,
estimated as the half-sum of the corresponding figures as of January 1 of each year
(Eurostat 2017c, 2017d). With this information, it is possible to compute the age-
specific fertility rates (ASFRs) and the TFRs of all women, as well as of women based
on whether they are foreign-born, noncitizens, native-born, or citizens. Given that data
for France on births, either by mother’s country of birth or citizenship, is not available
in the Eurostat database for 2009–2012, we have proceeded with some additional
estimations. First, we estimated the ratio of the share by age of births to foreign-born
mothers to the share of total births to foreign-born mothers for the period 2013–2015.
Given that those ratios were almost unchanged from one year to another, we retained
the figures for 2013. Then, on the basis of those ratios and data on total births to
foreign- and native-born women for the 2009–2012 period provided by the Institut
national de la statistique et des études économiques (INSEE 2019), on births to all
women by age (Eurostat 2019a), and on total births of all women (INSEE 2019;
Eurostat 2019a), we estimated the number of births to foreign-born mothers by age. We
applied the same procedure for the native-born mothers.3

3 We checked our estimations by recomputing the ASFRs and TFRs for all mothers on the basis of births and
population by country of birth for 2009–2012 and comparing those estimations with figures provided by
Eurostat (2019b).

http://www.demographic-research.org/
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Computing fertility indicators by country of birth or citizenship for the United
States has been more challenging. The most significant problem we faced was that the
US Census Bureau does not provide annual population estimates by either nativity
status (i.e., whether a person is native- or foreign-born) or citizenship (whether a person
is a citizen or noncitizen).4 We also encountered problems in accessing data on births in
the US. The NCHS, which provides data on vital statistics, does not collect information
on the citizenship of the mother. In addition, for the years 2009 to 2013, the item on a
mother’s country of birth is available in the territory files but not in the US Public Use
Natality Files. Moreover, in the 2014 and 2015 US files, the term mother’s nativity
exclusively refers to mothers who were born in the 50 states of the United States
(NCHS 2017).

We have dealt with these problems by using data on births and population (US
Census Bureau 2017c) from the 2009 to 2015 single-year ACS. First, mothers and
women were classified according to their country of birth or citizenship on the basis of
the citizenship status variable, which allows us to determine whether a woman or a
mother was (1) born in the United States; (2) born in Puerto Rico, Guam, the US Virgin
Islands, or the Northern Marianas; (3) born abroad to American parent(s); (4) a US
citizen by naturalization; or (5) not a citizen of the United States. To ensure that this
data is compatible with the European data, our group of native-born women and
mothers includes only those born in the United States (i.e., in the 50 states or the
District of Columbia), while the remainder of the women are classified as foreign-born.
The noncitizen population includes all women who are not US citizens (legal
permanent residents, temporary migrants, humanitarian migrants, and unauthorized
migrants), while the citizen population includes all other women.

In line with other studies (Livingston and Cohn 2012; US Census Bureau 2014),
we weighted the ACS data on the female native-born population on the basis of the
population intercensal estimates for 2009 (US Census Bureau 2017a) and of the
Vintage 2016 population estimates for 2010 to 2015 (US Census Bureau 2017b) to
reflect the annual estimates of the resident population of native-born women aged
between 15 and 49 by five-year age groups. The native-born population was then
subtracted from the Vintage 2016 estimate to obtain the foreign-born population.

A two-stage procedure was used to estimate the number of births to native-born
mothers. First, the proportions of births to native-born women within five-year age
groups from the 2009–2015 ACS data were applied to the births to all mothers provided
by the NCHS (Martin et al. 2017) to create the number and the five-year age patterns of

4 The only available data is based on the Current Population Data (US Census Bureau 2016). However, this
data was not used for our analysis. Because this data covers only the 2009–2013 period, it may differ slightly
from the population estimates of the overall resident female population for the same years (US Census Bureau
2017a, 2017b). Moreover, this data does not allow us to use alternative and similar European definitions for
the native- and foreign-born populations.
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the births to native-born mothers. Second, the computed five-year age pattern was
applied to the total number of births to native-born mothers (born in the 50 states or the
District of Columbia), as calculated by the NCHS and provided by Livingston (2016)
and Livingston and Cohn (2012), to obtain the number of births to native-born women
by five-year age groups for 2009 to 2015.5 The births to nonresident mothers (i.e., to
mothers whose reported state of residence was not one of the 50 states or the District of
Columbia) were excluded from the estimations. In addition, given the problem reported
by the US Census Bureau for the fertility variable in the 2012 ACS (US Census Bureau
2012), data from that particular year was not used for our analysis.

On the basis of the estimated population and births, age-specific fertility rates by
five-year age groups and period TFRs for native-born women aged 15 to 49 were
computed for 2009 to 2015. As for the foreign-born women, the age-specific fertility
rates and the resulting TFRs were estimated on the basis of the age-specific fertility
rates of all women (Martin et al. 2017) and of native-born women, as well as of the
percentages of the native-born and the foreign-born women among all women of a
given age.6,7,8

We applied the procedure used to estimate the fertility rates for native- and
foreign-born women to estimate births, population, and fertility indicators by
citizenship.9

As far as Australia is concerned, the analysis is based on data and figures provided
by the Australian Bureau of Statistics (ABS): in particular, (a) the estimations relative
to the TFRs of foreign- and native-born women (ABS 2018a) and (b) the resident
population by country of birth (ABS 2018b).

5 The percentage of births to native-born mothers in 2014 was used to estimate the total number of births to
those mothers in 2015.
6 In fact, the age-specific fertility rates of all women at every given age is equal to (SI x FI) + (SN x FN), where
FI and FN are the age-specific fertility rates of native-born and foreign-born women, respectively; and SI and
SN are their percentages in the population at every given age, respectively (see also Equation 16 in the next
session).
7 Alternatively, fertility indicators to foreign-born women could be estimated on the basis of births to foreign-
born mothers – computed by subtracting births to native-born mothers from births to all mothers – and of the
foreign-born population.
8 In order to check our estimations, we have computed TFRs for native- and foreign-born women on the basis
of the same definitions as those used in the US Census Bureau for the base year 2014 of the population
projections for 2014–2060 (US Census Bureau 2014). Our computed TFRs of 1.72 for native-born women
and of 2.58 for foreign-born women in 2014 are similar to US Census estimates of 1.71 and 2.59, respectively
(Colby and Ortman 2015a).
9 For 2009 to 2015, the total number of births to citizen women is estimated to be at around 8% to 9% higher
than births to native-born women.

http://www.demographic-research.org/
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2.2 Methodological insights for assessing the impact of foreign-born or noncitizens
on childbearing in the host countries

2.2.1 Estimation of the contribution of foreign-born or noncitizens to the TFR of
the total population in a single year

Let f be the age-specific fertility rates; I and N indicate migrants and nonmigrants,
respectively; B express births; P refer to population; S refer to the share of (migrant or
nonmigrant) women; and x signify the age of the individuals.

Then, the total contribution or the total effect of the migrant population and
migrant fertility on a country’s TFR in a single year can be expressed, in (ூܧܶ)
absolute terms, as the sum across ages of the product of the share of migrant women
(ܵ௫

ூ) multiplied by their age-specific fertility rates ( ௫݂
ூ) at every given age, or,

alternatively, as the sum across ages of the ratio of the number of migrant births ௫ܤ)
ூ) to

the total population ( ௫ܲ) at every given age:

ூܧܶ = ∑ ܵ௫
ூ ௫݂  ݔ  

ூ ௫ =  ∑ ௉ೣ
಺

௉ೣ

஻ೣ
಺

௉ೣ
಺௫ =  ∑ ஻ೣ

಺

௉ೣ
௫      (1).

Thus, the relative total effect of migration on the overall level of TFR is

்ா಺

்ிோ
=  

∑ ಳ಺ೣ

ುೣೣ

∑ ಳೣ
ುೣೣ

   ≈    ∑ ஻ೣ
಺

஻ೣ
௫      (2),

which is quite close to the proportion of births to foreign-born or noncitizen women in
the total number of births.

Moreover, the relative total effect of migration on the ASFR of the total population
at age x is

 ௌೣ
಺   ௫  ௙ೣ಺

௙ೣ
=  

ು಺ೣ

ುೣ
ಳ಺ೣ

ು಺ೣ
ಳೣ
ುೣ

 =  ஻ೣ
಺

஻ೣ
     (3),

which corresponds to the proportion of births to migrant women at age x.
Accordingly, in a situation with migration, the absolute total effect of the native-

born (or citizen) population and native-born (or citizen) fertility on the TFR of the total
population is given by

∑ ܵ௫
ே  ݔ  ௫݂

ே ௫ = ܴܨܶ  − ூܧܶ      (4).
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We suggest that the total effect of the migrant population and migrant fertility on
the TFR of a host country can be broken down into two separate effects. The first
effect, which is cited frequently in demographic literature (Basten, Sobotka, and Zeman
2013; Goldstein, Sobotka, and Jasilioniene 2009; Héran and Pison 2007; Sobotka
2008), is the so-called net effect of migration on the overall TFR (Goldstein, Sobotka,
and Jasilioniene 2009; Sobotka 2008). Given that the TFR of foreign-born (or
noncitizen) women usually exceeds that of native-born (or citizen) women, the net
(positive) effect, estimated as the difference in the overall TFR with and without
migration (i.e., the difference between the TFR of all and of native-born or citizen
women), expresses the contribution of migration to the increase in the country’s TFR in
a single year.

The second effect is the neutral effect of migration on the TFR of the receiving
country. This effect results from the fact that when migrants are present, the
contribution of nonmigrants to their country’s overall TFR is lower than the
nonmigrants’ own TFR simply because they account for less than 100% of the total
population of reproductive ages. Meanwhile, the migrant population and migrant
fertility initially contribute to the overall TFR up to a level that is equal to the TFR of
the country without migration (i.e., the TFR of the nonmigrant women) and later boost
the country’s TFR through the aforementioned net effect.

The neutral effect is frequently neglected by demographers since it does not
modify the TFR of the total population beyond the level of the nonmigrants’ TFR.
Although this effect is neutral in terms of its influence on the overall TFR, it is far from
neutral in terms of its influence on births or, as will be shown below, in terms of its
influence on the trends in the TFR of the receiving country.

The net effect and the neutral effect on the TFR of the total population can be
formulated as follows:

ூܧܶ = ∑ ܵ௫
ூ ௫݂  ݔ  

ூ  ௫ =  ∑ [(ܵ௫
ூ ௫݂  ݔ  

ூ)௫ –  (ܵ௫
ூ ௫݂  ݔ  

ே) +  (ܵ௫
ூ ௫݂  ݔ  

ே)] =
=  ∑ [ܵ௫

ூ )  ݔ   ௫݂
ூ ௫ –  ௫݂

ே)]  +  ∑ ܵ௫
ூ ௫݂  ݔ  

ே ௫      (5).

The first component of Equation 5 reflects the net effect in absolute terms:

∑ [ܵ௫
ூ )  ݔ   ௫݂

ூ ௫ –  ௫݂
ே)]  =  ∑ [௉ೣ

಺

௉ೣ
 ஻ೣ

಺

௉ೣ
಺ − ௉ೣ

಺

௉ೣ
 ஻ೣ

ಿ

௉ೣ
ಿ௫ ] = ∑ [஻ೣ

಺

௉ೣ
 − ௉ೣ

಺

௉ೣ
 ஻ೣ

ಿ

௉ೣ
ಿ௫ ] 

= ∑ [஻ೣି஻ೣ
ಿ

௉ೣ
−௫

௉ೣ
಺

௉ೣ
 ஻ೣ

ಿ

௉ೣ
ಿ] = ∑ [஻ೣ

௉ೣ
− ஻೉

ಿ

௉ೣ
− ஻ೣ

ಿ

௉ೣ
 ௉ೣ

಺

௉ೣ
ಿ௫ ]

= ∑ [஻ೣ
௉ೣ

− ஻ೣ
ಿ

௉ೣ
(1 +  ௉ೣ

಺

௉ೣ
ಿ௫ )] = ∑ [஻ೣ

௉ೣ
− ஻ೣ

ಿ

௉ೣ
( ௉ೣ

ಿା௉ೣ಺

௉ೣ
ಿ௫ )]

= ∑ [஻ೣ
௉ೣ

− ஻ೣ
ಿ

௉ೣ
 ௉ೣ
௉ೣ

ಿ௫ ] = ∑ ஻ೣ
௉ೣ

௫  −  ∑ ஻ೣ
ಿ

௉ೣ
ಿ௫ = ܴܨܶ − ,ே     (6)ܴܨܶ
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which in relative terms is given by

்ிோି்ிோಿ

்ிோಿ      (7).

We note that the net effect depends on differentials in age patterns of fertility,
particularly the higher fertility of foreign-born or noncitizen women relative to that of
native-born or citizen women, and the shares by age of foreign-born or citizen women.
It is easily estimated as the difference between the TFRs of the total and the
nonmigrants populations.

The net effect is usually of rather limited importance (Sobotka et al. 2015;
Toulemon, Pailhé, and Rossier 2008) because it constitutes only part of the excess
fertility of migrant women relative to that of nonmigrant women. This proportion can
be easily estimated in terms of TFRs (i.e., for the overall age group 15 to 49) by the
ratio of the net effect to the excess of the TFR of foreign-born or noncitizen women
over the TFR of native-born or citizen women:

்ிோି  ்ிோಿ

்ிோ಺ି  ்ிோಿ      (8).

This expresses how much of the excess fertility of migrant women relative to that
of nonmigrant women is added to the TFR of the total population by increasing its
level; it is very close but not necessarily equal to the real share of foreign-born or
noncitizen women for the entire 15 to 49 age group. It should be noted that the above
proportion is not simply a population share, as it summarizes the differences in the
population shares and fertility age patterns of migrants and nonmigrants. Let us call this
proportion the net share of excess fertility. The findings on this share are presented
below in the results section.

The second component of Equation 5 refers to the neutral effect of migration on
the overall level of TFR, which is given by the sum of the migrants’ total effect on the
country’s TFR plus the nonmigrants’ TFR minus the overall level of the country’s TFR:

 ∑ ܵ௫
ூ ௫݂  ݔ  

ே ௫ = ூܧܶ  −  net effect = ܶܧூ ேܴܨܶ +  − ܴܨܶ      (9).

To clarify the impact of the migrant population and fertility on the TFR of the total
population and on the total number of births, we present the net effect, the excess
fertility of migrant women relative to that of nonmigrant women, and the neutral effect
in terms of births. The number of births implying the net effect is

∑ ௫ܲ
ூ )  ݔ   ௫݂ − ௫݂

ே
௫ ) =   ∑ ௫ܲ

ூ
௫ ஻ೣ)  ݔ 

௉ೣ
− ஻ೣ

ಿ

௉ೣ
ಿ )    (10).
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The number of births corresponding to the excess of migrant fertility over
nonmigrant fertility is

∑ ௫ܲ
ூ )  ݔ   ௫݂

ூ − ௫݂
ே

௫ ) =   ∑ ( ௫ܲ
ூ

௫ − ௉ೣ
಺

௉ೣ
ಿ ிܤ  ݔ  

ே)    (11),

and the number of births related to the neutral effect is

∑ ௫ܲ
ூ ௫݂  ݔ   

ே
௫ =   ∑ ௉ೣ

಺

௉ೣ
ಿ௫ ௫ܤ  ݔ  

ே    (12).

Equations 10–12 indicate that the number of births to foreign-born or noncitizen
women associated with a neutral effect on the TFR of the total population is
significantly higher than the number of births related to the excess of the fertility of
foreign-born or noncitizen women over that of native-born or citizen women or to the
number of births to foreign-born or noncitizens that would lead to an increase in the
TFR of the total population (net effect). In other words, despite the upturn in the total
number of births caused by births to migrants, the impact on the overall TFR is much
smaller than would have been expected by the rising number of total births because the
largest part of the births to migrants simply serves to maintain the country’s TFR at its
level without migration.

A final point worth noting is that in a situation in which migration is occurring,
differences in the shares of migrant and nonmigrant women determine the proportion of
the TFRs of migrants and nonmigrants that will be added to the overall TFRs. This
proportion, which we may call the fertility coefficient, can be easily estimated for the
whole 15 to 49 age group by the total effect of foreign-born or noncitizens (equally
native-born or citizens) on the country’s TFR divided by their corresponding TFR:

 መܵଵହିସଽ
ூ   =  ்ா಺

்ிோ಺     (13)
and

መܵଵହିସଽ
ே   =  ்ாಿ

்ிோಿ    (14).

Consequently, the TFR of the total population can be expressed as

ܴܨܶ =  መܵଵହିସଽ
ூ ூܴܨܶ  ݔ     +   መܵଵହିସଽ

ே ேܴܨܶ  ݔ      (15).
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The fertility coefficient is quite close, but not necessarily equal, to the real shares
of migrant and nonmigrant women of the whole 15 to 49 age group. In addition, the
fertility coefficients of the two groups do not necessarily sum to 100%.

2.2.2 Decomposing the contribution of foreign-born or noncitizens to changes in
the TFR and in the total number of births between two years: Changes in fertility
vs. changes in population

Since Kitagawa’s (1955) work, decomposition and standardization analyses of the
components of trends in fertility have been widely used in demography (e.g., Canudas
Romo 2003; Cho and Retherford 1973; Nisén et al. 2014). The most common
standardization method consists of estimating the expected variation in fertility that
would have resulted from the component under consideration if this component had
remained constant over the period examined. It can then be inferred that the difference
between the real and the expected variation in fertility reflects the impact of that
component on changes in the TFR. A disadvantage of this approach is that it does not
allow us to separate the impact of each component on trends in fertility from the impact
due to interactions between components. In practice, the interaction effects may be
important when three or more components are taken into consideration and when
changes in these components are quite pronounced.

To deal with this problem, we use a mixed standardization and decomposition
approach. This approach, which is based on previous studies (Bagavos, Verropoulou,
and Tsimbos 2018; Bagavos and Tragaki 2017; Gabrielli, Paterno, and Strozza 2007;
Giannantoni and Strozza 2015), allows us to assess how shifts in fertility and
population by migration status affect the trends over time in the overall TFR and in the
total number of births. It is an ‘all other things remaining equal’ approach, which, in
line with common forms of standardization analysis, quantifies an expected change in
the overall level of TFR or in the total number of births. In this approach, however, the
expected changes in fertility or births result from changes in every single factor while
the other factors remain unchanged, instead of from holding the factor under
consideration constant and varying the other factors over time. Thus, shifts in the
country’s TFR are decomposed into changes in three main factors: namely, the fertility
of native-born (or citizens), the fertility of foreign-born (or noncitizens), and the shares
of foreign-born (or noncitizen) women in the population. In the decomposition of the
total number of births, four main factors are taken into account: the fertility of native-
born (or citizen) and foreign-born (or noncitizen) women and the numbers of native-
born (or citizen) and foreign-born (or noncitizen) women. In both cases, an additional
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factor measuring the interaction effects between the main factors is estimated; this
allows us to better assess the significance of every single factor.

Thus, given that the TFR of the total population is

ܴܨܶ =  ∑ ܵ௫
ூ ௫݂  ݔ  

ூ
௫ + ∑ ܵ௫

ே  ݔ  ௫݂
ே

௫    (16),

then the decomposition of its change (∆) between two particular years (e.g., 2009 and
2015) is simply reflected by

(ܴܨܶ)∆ =  ∑ ∆(ܵ௫
ூ ௫݂  ݔ  

ூ)௫ + ∑ ∆(ܵ௫
ே  ݔ  ௫݂

ே
௫ )     (17)

and

(ܴܨܶ)∆ =  ∑ ܵ௫
ூ )∆  ݔ   ௫݂

ூ)௫ + ∑ ௫݂
ூ  ݔ  ∆(ܵ௫

ூ
௫ ) +  ∑ ∆( ௫݂

ூ)  ݔ  ∆(ܵ௫
ூ)௫

+∑ ܵ௫
ே  ݔ  ∆( ௫݂

ே)௫ + ∑ ௫݂
ே  ݔ  ∆(ܵ௫

ே
௫ )

+  ∑ ∆( ௫݂
ே)  ݔ  ∆(ܵ௫

ே)௫    (18).

Note that in Equation 18, the rates and proportions refer to the initial year (i.e., to
the year 2009), whereas their changes (∆) refer to those that occur between 2009 and
2015. This equation includes three distinct factors reflecting changes in the TFR of the
total population and one factor reflecting the interaction effects.

Two factors are related to the impact of the shifts in the fertility of migrant and
nonmigrant women (fertility effects) on the changes in the overall TFR. Specifically,

∑ ܵ௫
ூ )∆  ݔ   ௫݂

ூ)௫     (19)

is the fertility effect due to changes in the fertility of foreign-born or noncitizen women,
and

∑ ܵ௫
ே  ݔ  ∆( ௫݂

ே)௫     (20)

is the fertility effect due to changes in the fertility of native-born or citizen women.
The fertility effects, expressed by Equations 19 and 20, measure the contribution

of the fertility of migrant and nonmigrant women to the overall change in the TFR of
the total population. We offer two observations about this finding. First, the effects of
the fertility of migrants and nonmigrants on changes in the overall TFR between two
particular years depend not only on shifts in the fertility of migrants and nonmigrants
per se but also on the corresponding shares of each population group in the initial year.
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Second, the contribution of the fertility of migrants to the changes in the country’s TFR
is expected to be less pronounced than that of the fertility of nonmigrants since the
shares of migrants in the population are typically smaller than the shares of
nonmigrants. In practice, if the fertility of migrants and nonmigrants had an equal effect
on the shifts in the country’s TFR, the ratio of the changes in the TFR of migrants to the
changes in the TFR of nonmigrants would have to have been equal to the ratio of the
share of native-born to the share of migrant women in the 15 to 49 age group, or,
alternatively, between the former and the ratio of the nonmigrant to the migrant women
of reproductive ages. Nevertheless, this precondition is seldom fulfilled, even in the
case of receiving countries where the shares of foreign-born or noncitizens of
reproductive ages are high (around 25%). Indeed, for the fertility of migrants and
nonmigrants to have contributed equally to the changes in the TFRs of those countries,
a change in the migrant TFR that was four times that of the change in the nonmigrant
TFR would have been required. Obviously, this observation helps to explain previous
findings indicating that the fertility of nonmigrant women contributes more than the
fertility of migrant women to trends in the TFR of the total population. The
aforementioned precondition can, however, occur in a context of adverse
socioeconomic circumstances, such as those that prevailed during the recent period of
economic hardship.

The third factor, which is related to the population component, is obtained by
summing the respective effects due to changes in shares of migrant and nonmigrant
women, or

∑ ௫݂
ூ  ݔ  ∆(ܵ௫

ூ
௫ ) + ∑ ௫݂

ே  ݔ  ∆(ܵ௫
ே

௫ )    (21).

Given that in every given age x,

ܵ௫
ூ + ܵ௫

ே = 1    (22),

the above Equation 21 can be written as

∑ ( ௫݂
ூ − ௫݂

ே)  ݔ  ∆(ܵ௫
ூ

௫ )    (23),

which is the population composition effect on the changes in the TFR of the total
population. Obviously, the presence of the migrant population is associated with
changes in population composition; therefore, the population composition effect
expresses the contribution of the shifts in the shares by age of migrant women to the
overall change in a country’s TFR. It is also worth noting that the size of this effect
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relies not only on the changes in the shares of migrants between two particular years
but also on the excess of migrant fertility over nonmigrant fertility in the initial year.

In addition, the interaction effect (i.e., the impact of simultaneous shifts in the
fertility rates of nonmigrant and migrant women and in the shares of migrant women on
changes in country’s TFR) is

∑ ∆( ௫݂
ூ)  ݔ  ∆(ܵ௫

ூ)௫ +  ∑ ∆( ௫݂
ே)  ݔ  ∆(ܵ௫

ே)௫    (24),

which, by taking into account Equation 22, can be expressed as

∑ {[∆( ௫݂
ூ) − ∆( ௫݂

ே)]  ݔ  ∆(ܵ௫
ூ)}௫    (25).

A final significant point is that the contribution of migration to trends in the
overall TFR, which is related to both the changes in the migrant population and in the
fertility of migrants, is given by adding the migrants’ fertility effect and the population
composition effect, like so:

∑ ܵ௫
ூ )∆  ݔ   ௫݂

ூ)௫  + ∑ ( ௫݂
ூ − ௫݂

ே)  ݔ  ∆(ܵ௫
ூ

௫ )    (26).

Let us now formulate the contribution of migration to trends in the total number of
births. The total number of births in the host country is given by

ܤ = ூܤ  + ிܤ = ∑ ௫ܲ
ூ ௫݂  ݔ  

ூ
௫ + ∑ ௫ܲ

ே ௫݂  ݔ  
ே

௫    (27).

Then the decomposition of the change (∆) in the total number of births between
2009 and 2015 is

(ܤ)∆ =  ∑ ∆( ௫ܲ
ூ ௫݂  ݔ  

ூ)௫ + ∑ ∆( ௫ܲ
ே ௫݂  ݔ  

ே
௫ )     (28)

and

(ܤ)∆ =  ∑ ௫ܲ
ூ )∆  ݔ   ௫݂

ூ)௫ + ∑ ௫݂
ூ  ݔ  ∆( ௫ܲ

ூ
௫ ) +  ∑ ∆( ௫݂

ூ)  ݔ  ∆( ௫ܲ
ூ)௫

+∑ ௫ܲ
ே  ݔ  ∆( ௫݂

ே)௫ + ∑ ௫݂
ே  ݔ  ∆( ௫ܲ

ே
௫ ) +  ∑ ∆( ௫݂

ே)  ݔ  ∆( ௫ܲ
ே)௫    (29).

Here again, in Equation 29, the rates and the proportions refer to the initial year
(i.e., to the year 2009), whereas their changes (∆) refer to the changes that occurred
between 2009 and 2015.
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In line with our findings for trends in the country’s TFR, there are two factors
related to the impact of the shifts in the fertility of migrant and nonmigrant women on
the changes in the total number of births:

∑ ௫ܲ
ூ )∆  ݔ   ௫݂

ூ)௫     (30)

is the fertility effect due to changes in the fertility of foreign-born or noncitizens, and

∑ ௫ܲ
ே )∆  ݔ   ௫݂

ே)௫     (31)

is the fertility effect attributable to changes in the fertility of natives native-born or
citizens.

The population component refers to changes in the numbers of migrant and
nonmigrant women.10 These effects are given by

∑ ௫݂
ூ  ݔ  ∆( ௫ܲ

ூ)௫     (32)

and

∑ ௫݂
ே  ݔ  ∆( ௫ܲ

ே)௫     (33)

for migrants and nonmigrants, respectively.
Additionally, the interaction effects (i.e., the impact of simultaneous shifts in the

fertility of nonmigrants and migrants and in the numbers of migrant and nonmigrant
women on changes in the country’s total number of births) is estimated by

∑ ∆( ௫݂
ூ)  ݔ  ∆( ௫ܲ

ூ)௫ +  ∑ ∆( ௫݂
ே)  ݔ  ∆( ௫ܲ

ே)௫                                             (34).

Lastly, by considering the Equations 19, 20, 30, and 31 – which reflect the fertility
component of the effect of foreign- and native-born women on changes in country’s
TFR and in the total number of births respectively – we notice that the significance of
migrant fertility, relative to that of nonmigrant fertility, is rather similar to whatever the
trends in the overall fertility or in the total number of births are considered.

To simplify, we took the ratio of the fertility component of migrants to that of
nonmigrants in regard to the shifts in fertility at a single age x (ratio of Equation 19 to
Equation 20):

10 The population component effect could be further decomposed into changes in the total female population
and in the age structure of migrant and nonmigrant women, respectively (an example of such a decomposition
of this effect for the United Kingdom is provided by Tromans, Natamba, and Jefferies 2009).
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ௌೣ
಺  ௫ ∆(௙ೣ౅)

ௌೣ
ಿ ௫ ∆(௙ೣొ)

   (35),

then

ುೣ
಺

ುೣ
 ௫ ∆(௙ೣ౅)

  ುೣ
ಿ

ುೣ
௫ ∆(௙ೣొ) 

    (36)

and

௉ೣ
಺  ௫ ∆(௙ೣ౅)

௉ೣ
ಿ ௫ ∆(௙ೣొ)

   (37).

We notice that Equation 37 is equal to the ratio of the fertility component of
migrants to that of nonmigrants regarding the changes in the total number of births
(ratio of Equation 30 to Equation 31) at age x, which means that generally

∑ [ௌೣ
಺   ௫  ∆(௙ೣ಺)]ೣ

∑ [ௌೣ
ಿ  ௫  ∆(௙ೣಿ)]ೣ

 ≈ ∑ [௉ೣ
಺   ௫  ∆(௙ೣ಺)ೣ ]

∑ [௉ೣ
ಿ  ௫  ∆(௙ೣಿ)]ೣ

   (38).

In other words, the difference in the effect of migrants and nonmigrants on
changes in the overall fertility or in the total number of births is not related to the
fertility component but to the population component. In the case of shifts in the overall
fertility, the population component is reflected by the shares of population, whereas for
the total births it is reflected by the number of women.

3. Results

We detected significant differences in the fertility levels of foreign-born and native-
born women (or noncitizens and citizens) between the countries under consideration.
For 2015 in particular, the TFR of foreign-born women (see Appendix Table A-1)
varied between 3.08 in France and 1.54 in Spain, while the average fertility of
noncitizens ranged from 2.68 in the United States to 1.75 in Greece. More limited
differentiations in the fertility of native-born women or of citizens are observed
between countries: The TFR of native-born women was highest in Australia (1.82) and
lowest in Spain (1.29), while the TFR of citizens ranged from 1.75 in the United States
to 1.27 in Italy.

http://www.demographic-research.org/


Demographic Research: Volume 41, Article 1

http://www.demographic-research.org 17

At the same time, the excess fertility of migrants relative to the fertility of
nonmigrant women ranged from a negligible level of 2% in the Netherlands to 73% in
France – a share that is twice as high in the United States (Table 1, column a). We also
note the noticeable exceptions of Denmark and Australia, where the average fertility of
native-born women excess was greater than that of foreign-born women by 5% and 3%,
respectively.11 Geographical heterogeneity is also found in the shares of foreign-born
women in the population (Table 1, column b): In Switzerland, more than one in three
women of reproductive age were born outside the country, compared to just one in ten
in Finland.

Table 1: Indicators1 on the fertility contribution of foreign-born women to
selected European countries, the United States, and Australia, 2015

Excess
fertility of
foreign-born
women
relative to
that of
native-born
women (%)

Shares of
foreign-born
women aged
15 to 49 in the
total
population of
reproductive
age (%)

Foreign-
born
women’s net
effect on
countries’
TFRs (%)

Foreign-
born
women’s
total effect
on
countries’
TFRs (%)

Births induced a
neutral effect of
foreign-born
women on the
level of countries’
TFRs (as % of the
total number of
births to foreign-
born women)

Net share
of excess
fertility (%)

Fertility
coefficients
of foreign-
born
women (%)

a b c d e f g

Spain 19 19 3 24 95 17 21

France 73 13 10 22 60 13 14

Austria 38 24 8 33 77 21 25

Finland 17 10 1 12 90 7 11

United Kingdom 20 20 4 26 85 22 23

Norway 14 21 3 28 91 18 25

Italy 41 16 5 23 82 13 17

Belgium 42 22 9 31 73 21 24

Denmark –5 17 –2 20 – – 21

Netherlands 2 17 0.3 20 98 14 19

Sweden 21 22 3 28 88 15 24

Switzerland 29 36 8 46 86 26 38

Greece 24 17 3 20 91 12 17

Australia –3 31 –1 34 – – 34

USA 36 19 6 23 74 18 18

Source: Own calculations. 1 The Eurostat data allows for the estimation of fertility indicators for native- and foreign-born women for
2013 to 2015 for Italy and Greece and for 2015 for Switzerland but not Germany. In 2015, the TFR of foreign- and native-born
women is estimated at 1.80 and 1.28, respectively, in Italy; at 1.59 and 1.29, respectively, in Greece; and at 1.85 and 1.43,
respectively, in Switzerland.

11 In Denmark, over the entire 2009–2015 period, the excess fertility of native-born women relative to that of
foreign-born women ranged from 4% in 2014 to 16% in 2010, whereas in Australia the corresponding figure
varied from 8% in 2008 to 3% in 2015.
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All the abovementioned differences in fertility and population shares are reflected
in the magnitude of the contribution of migration to the overall TFR. We provide below
empirical evidence on certain aspects of this contribution, as well as on the impact of
migration on the differences in the TFRs of countries in 2015. First, the (relative) net
effect of foreign-born women on a country’s TFR ranged from a negative figure (–2%)
in Denmark (Table 1, column c) to nonnegligible levels of 10% and 9% in France and
Belgium, respectively, and of 8% in Austria and Switzerland. Second, the (relative)
total effect of migration on the TFR of the host countries – or, alternatively, the
percentage of births to migrants – varied between 12% in Finland and 46% in
Switzerland (Table 1, column d). Third, without foreign-born migration, total period
fertility – which in the absence of foreign-born women equals the natives’ TFR – would
have reached lowest-low levels12 in Spain (1.29), Greece (1.29), and Italy (1.28) and
declined to well below replacement levels in France (1.78) (see Appendix Table A-1
and Note 1 in Table 1). Fourth, migration does not seem to be a significant determinant
of the differences in the overall TFRs of countries. Indeed, when those differences are
‘decomposed’ into the sum of the differences in the TFRs of native women plus the
differences in the net effects of foreign-born women (Table 2), we find that the
differentials in the overall TFRs between the United States and countries such as Spain,
Greece, Italy, Austria, and Switzerland are driven more by differences in the TFRs of
native-born women than in the net effects of women born abroad. Obviously, we find
similar results – which are not presented here in detail – when France is compared with
the countries mentioned above. However, when the United States are compared to
Australia, we notice that the effect of migration on the overall TFR in the United States
contributes to equalize the United States’ with Australia’s TFR, and that this finding
holds true throughout the 2009‒2015 period.

Table 2: Differences in the overall TFRs of the United States, selected
European countries,1 and Australia attributable to the net effect of
foreign-born women and to the TFR of native-born women, 2015

Differences in:
Overall TFR TFR of native-born women Net effect of foreign-born women

Spain 0.51 0.44 0.07
Greece 0.51 0.44 0.07
Italy 0.49 0.45 0.04
Austria 0.35 0.36 0.00
Switzerland 0.30 0.30 0.00
Australia 0.03 –0.09 0.12

Source: Own calculations. 1 Only European countries with an overall TFR that is more than 15% lower than that of the US TFR are
retained for the analysis.

12 A TFR level below 1.3 is considered lowest-low fertility. Replacement-level fertility is estimated at 2.1
children per women.
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These findings call for some additional observations. First, we notice that there is a
striking contrast between the large total effect and the limited net effect of migration on
the TFR of the total population, which results from the large neutral effect of births to
migrants on the country’s TFR. It is worth noting that the percentage of births to
foreign-born women leading to a neutral effect on the overall TFR (Table 1, column e)
ranged from 60% in France to 95% and 98% in Spain and in the Netherlands,
respectively.

Second, we observe that the narrow net share of excess fertility (Table 1,
column f) results in a small net effect of migration on the TFRs, which contrasts with
the significantly higher levels of fertility among foreign- than native-born women. This
issue, which has also been raised in previous studies (Héran and Pison 2007; Toulemon,
Pailhé, and Rossier 2008), explains why in 2015 in France – where the net share of
excess fertility was 13% – the relative increase in the overall TFR due to migration was
quite limited (at 10%) compared with the pronounced excess fertility of migrants
relative to that of natives (73% in relative terms). In 2015, the net share of the excess
fertility of foreign-born women was lowest in Finland (7%) and highest in Switzerland
(26%). This variation also suggests that the differences between countries in the excess
fertility of migrants relative to the fertility of nonmigrant women is not necessarily the
most robust indicator of differences in the effect of migration on the overall TFRs of
the host countries. For instance, because of the significant difference in the net shares of
excess fertility of foreign-born women in 2015 in Finland and in Switzerland (7% and
26%, respectively), the difference in the net effect of migration on each of these
countries (1% and 8%, respectively) was larger than the gap in the corresponding
excess fertility of foreign-born relative to that of native-born women (17% in Finland
and 29% in Switzerland).

The latter observation challenges the idea that high fertility levels among migrant
women can compensate for the low overall fertility levels in the receiving countries.
While this issue will also be addressed in the last section, it is important to keep in mind
that a country’s TFR reflects a share of the TFR of migrant women (fertility coefficient)
and that the effect of this share varies widely between countries depending on the share
of migrants in the population. It is interesting to note that in 2015, the fertility
coefficient for foreign-born women ranged from 11% in Finland to 34% and 38% in
Australia and Switzerland, respectively (Table 1, column g), which means that the
overall TFR in Finland reflects 11% of the TFR of foreign-born women, while the
overall TFR in Australia and Switzerland reflects 34% and 38%, respectively, of the
TFR of foreign-born women. We also find that the US fertility coefficient (18%) is
lower than that of the majority of the European countries under study.

We turn now to the effect of foreign-born or noncitizens on trends in the overall
TFRs and the total numbers of births in the host countries over the period of the recent
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economic downturn. We first note that shifts between 2009 and 2015 in the overall
TFRs of countries differed considerably. The TFRs of the total population declined in
Spain, France, Italy, Greece, Finland, the United Kingdom, Norway, Sweden,
Denmark, Belgium, the Netherlands, Australia, and the United States but increased in
Austria, Germany, and Switzerland (see Appendix Table A-1, last column). We also
observe that, generally, during the recent economic downturn, the fertility of migrants
and nonmigrants (or of noncitizens and citizens) moved in the same direction, albeit
along different paths. For fertility decline in particular, we find that the greater
socioeconomic vulnerability of migrants did not necessarily lead to a more pronounced
decline in fertility among migrants than among nonmigrants during the recent period of
economic hardship. Thus, the fertility of migrants decreased faster than the fertility of
nonmigrants in Spain, Greece, Italy, the United Kingdom, and the United States.
However, we also find that over this period the opposite fertility trends occurred in
Finland, Sweden, Denmark, Australia, and to a lesser extent in the Netherlands and that
the fertility of both population groups decreased at a similar path in Norway. France
seems to record a different pattern since the increase in the TFR of the foreign-born
women contrasts with a decreasing trend for the native-born.

For the period from 2009 onward, we observe a rather similar pattern across
countries of shifts in the foreign-born and the native-born populations (or noncitizens
and citizens) of reproductive ages. However, this pattern deviates sharply from the
pattern of changes in fertility among the two population groups described above. For
example, the results of an analysis, not presented here in detail, of women of prime
reproductive ages (aged 20 to 39) indicate that the increase in the foreign-born (or
noncitizen) population was accompanied by any of the following: a reduction in the
native-born (or citizen) population, as was the case for the majority of the European
countries, or a stronger increasing trend among the foreign- than native-born population
(Finland, Sweden, and Australia) or among foreigners than among citizens
(Switzerland). Three of the countries in our study sample deviate from this pattern:
Spain and Greece, where both population groups decreased and the changes were more
pronounced among the foreign- than native-born women, and the United States, where
the number of women increased more among the native- than foreign-born population.
Consequently, over the period under consideration, the share of the foreign-born (or
noncitizens) population aged 20 to 39 increased in all of the countries under study but
decreased mainly in Greece and to a lesser extent in Spain and the United States.

Table 3 shows the results of our decomposition analysis, which allows us to
distinguish the effect of migration (the fertility of foreign-born or noncitizen women
and their shares in the population) from the effect of the fertility of native-born or
citizen women on changes in the TFRs of countries between 2009 and 2015. While we
observe considerable variation across countries, we also find that the fertility of native-
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born women or citizens was the driving force in the changes in the overall TFR in the
majority of countries under consideration, regardless of whether the overall TFR in a
given country was decreasing (France, Norway, Finland, Denmark, Sweden, the
Netherlands, Australia, and the United States) or was increasing (Austria and
Germany). For example, the TFR in Finland decreased by –215 per 1,000 over the
period of the recent economic recession, and almost the entire change is attributable to
a decline in the fertility rates of native-born women (–210/1,000). Conversely, in
Belgium, Spain, and the United Kingdom, the decline in fertility among foreign-born
women had a greater effect than the decline in fertility among native-born women.
Meanwhile, in Switzerland, Greece, and Italy, the fertility rates of citizens and
noncitizens had equal effects on, respectively, the downturn and the upturn in the
overall TFR. In the United Kingdom in particular, the decline in the overall TFR by –90
per 1,000 was largely attributable to the fertility effect (–61 per 1,000) associated with
the decrease in the fertility rate of foreign-born women and to a lesser extent to the
effect (–44/1,000) associated with the decrease in the fertility rate of native-born
women. We also find that even though changes in population composition generally
had only a limited impact on the TFRs of the countries, this effect was not negligible in
Spain, Belgium, the United Kingdom, Greece, and Italy. In particular, we find that in
Greece and Spain, the decline in the share of foreign-born women in the population led
to a decrease in overall fertility of –42 and –15 per 1,000, respectively; for Spain in
particular, it is a figure that is higher than the estimated effect attributable to the decline
in native fertility (–12/1,000). On the other hand, the increase in the proportions of
migrants in the populations of Belgium, the United Kingdom, and Italy attenuated the
decrease in the TFR associated either with the decline in the fertility of both migrants
and nonmigrants in the last two countries or with the diverging trends in foreign- and
native-born fertility in Belgium.

Here we offer some comments on the findings of our analysis on the extent to
which migration has been shaping the trends in the total number of births (Table 4). We
note that, generally, the results are in line with our findings on the relative contributions
of the fertility of migrants and nonmigrants to the changes in the overall TFR. Thus, the
fertility of native-born women contributed more than the fertility of foreign-born
women to the decrease in the total number of births in France, Norway, Finland,
Denmark, the Netherlands, and the United States and to the increase in the total number
of births in Austria, Germany, Sweden, and Australia. The opposite pattern is observed
in Spain, Belgium, and the United Kingdom, where the fertility of foreign-born women
contributed more than the fertility of native-born women to the decrease in the total
number of births. We also note that the fertility of citizens and noncitizens contributed
equally to the decline in the total number of births mainly in Switzerland and Greece
and to a lesser extent in Italy. Although in the majority of countries under
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consideration, the trends in the total number of births are more attributable to shifts in
fertility than to changes in the population, the opposite holds true in several other cases.
In this respect, Spain and Greece offer notable exceptions of countries where the
decrease in the total number of births was mainly driven by the decline in both the
native- and foreign-born populations rather than by the decrease in fertility. Sweden,
Australia, Italy, and Switzerland are also countries where changes in total births results
in more from shifts in population than in fertility. Overall, the population component
accelerated either the decline (Spain, Greece, and Italy) or the increase (Switzerland,
Sweden, and Australia) in the total number of births. Shifts in the population also
served to offset the decline in the total number of births associated with the decrease in
fertility in Finland, Norway, the United Kingdom, Belgium, and the United States.
However, the sources of these mitigating effects differed between the United States and
the European countries: Population change attenuated the decline in the total number of
births due to an increase in the native-born population in the United States and due to
an increase in the foreign-born population in the European countries.

Table 3: The decomposition of changes in the overall TFR of selected
European countries, the United States, and Australia between 2009
and 2015 (in 1,000)

Changes in the overall TFR due to shifts in:

Fertility of foreign-
born or noncitizens

Fertility of
native-born or

citizens

Population composition
by country of birth or

citizenship
Interactions Total

Foreign-born and native-born women

Spain –21 –12 –15 1 –47

France 30 –92 13 3 –46

Austria 12 73 8 1 93

Finland –7 –210 –1 3 –215

United Kingdom –61 –44 30 –15 –90

Norway –48 –208 12 –4 –248

Belgium –138 29 46 –26 –89

Denmark –1 –118 –12 5 –126

Netherlands –18 –116 0 2 –132

Sweden –1 –83 –5 1 –89

Australia –16 –106 –1 2 –120

USA –63 –96 1 1 –157

Noncitizens and citizens

Germany 49 80 6 3 139

Italy –59 –53 23 –13 –102

Switzerland 22 23 –2 2 45

Greece –74 –77 –42 17 –176

USA –55 –98 –8 4 –157

Source: Own calculations.
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Lastly, we detect significant differences in the impact of migration (fertility and
population combined) on shifts in the total number of births between the countries
under consideration. Although these shifts are driven by migration in Austria, Sweden,
Switzerland, Australia, and the United States – a finding which contrasts to the limited
importance of migration for changes in the overall fertility – the role of migration for
changes in total births is insignificant in countries such as the Netherlands and Italy.
Additionally, the United States differs from the other countries with a pronounced
effect of migration on changes in total births since this effect originates more from
trends in the migrant fertility than in the population of migrants.

Table 4: The decomposition of changes in the total number of births of
selected European countries, the United States, and Australia
between 2009 and 2015 (in 1,000)

Changes in the number of total births due to shifts in:
Fertility of

foreign-born or
noncitizens

Fertility of
native-born or

citizens

Number of
foreign-born or

noncitizens

Number of
native-born or

citizens
Interactions Total

Foreign-born and native-born women

Spain –4.1 –0.5 –18.6 –57.0 4.9 –75.3

France 12.4 –35.3 12.3 –15.9 1.4 –25.1

Austria 0.9 4.5 3.8 –1.1 –0.1 7.8

Finland –0.2 –6.8 2.0 0.1 –0.1 –5.0

United Kingdom –25.0 –17.1 47.9 –12.8 –6.5 –13.5

Norway –1.5 –6.2 6.0 0.0 –1.1 –2.7

Belgium –9.4 2.4 9.0 –1.2 –2.3 –1.4

Denmark 0.0 –3.8 2.2 –2.9 –0.2 –4.6

Netherlands –1.6 –11.4 1.2 –1.9 –0.6 –14.4

Sweden –0.1 –4.7 6.2 1.8 –0.3 2.9

Australia –3.9 –26.9 37.1 5.8 –2.5 9.6

USA –132.2 –210.2 45.1 150.1 –2.6 –149.8

Noncitizens and citizens

Germany 23.9 43.5 7.7 –5.5 –0.4 69.2

Italy –19.5 –15.5 20.4 –66.4 –2.3 –83.2

Switzerland 1.4 1.6 4.2 1.0 0.1 8.3

Greece –5.0 –5.6 –7.3 –11.2 2.9 –26.1

USA –114.9 –214.4 –11.3 185.4 5.3 –149.8

Source: Own calculations.
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4. Conclusions and discussion

By combining births and population data, we have estimated childbearing indicators by
country of birth or citizenship in the United States, Australia, and in selected European
countries over the 2009–2015 period. In particular, we have investigated the
contribution of migration to the levels and trends in the TFRs and in the total numbers
of births of the receiving countries. In examining the impact of migration on
childbearing levels and trends, we have highlighted the importance of population
composition, in addition to the differences in the fertility of foreign-born (or noncitizen)
and native-born (or citizen) women.

In practice, we should seek to better understand the effect of migration on
childbearing trends. It is evident that if the impact of migration on the childbearing
patterns of the host countries is measured exclusively by its contribution to the increase
in the TFR of the total population in a single year, then the role of migration will
always be seen as limited since its net effect makes up only a part (the net share of
excess fertility) of the overall excess of fertility of foreign-born or noncitizens relative
to that of native-born or citizens. What is misleading in this context is not necessarily
the view that birth rates among migrants significantly affect overall fertility rates
(Basten, Sobotka, and Zeman 2013; Héran 2004) but the expectation that this effect will
be large given the relatively small share of migrants compared to the share of
nonmigrants in the population and the tendency to look at this impact only via the
differences in the TFRs of migrant and nonmigrant women. If, however, the impact of
migration on a country’s TFR is examined as part of the overall TFR attributable to the
foreign-born or citizen women and to their fertility combined (the total effect), then it
becomes clear that the contribution of migration to the country’s TFR is large and
almost equal to the share of births to migrants. Obviously, this last observation is
evidence of the apparent contradiction between the sizeable percentages of births to
migrants and the negligible effects of migration on increases in the TFRs of the
receiving countries. As we have shown, the reason for this contradiction is that the
largest share of births to migrants is neutral to the increase in the overall TFR.

Similar remarks can be made about the impact of migration on childbearing trends.
Since the share of migrant women in the total population of reproductive ages is
significantly smaller than the share of nonmigrant women, changes in the fertility of
migrants cannot have the same effect as changes in the fertility of nonmigrants on the
trends over time in the TFR of the total population and in the total number of births.
The only conditions under which this would not be the case is if the shifts in the fertility
of foreign-born or noncitizens relative to the changes in the fertility of native-born or
citizens are similar to the ratio of foreign-born to native-born or of noncitizen to citizen
women, respectively. Our analysis has shown that such conditions occurred during the
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recent period of the economic recession in six countries: namely, Belgium, Spain, the
United Kingdom, and – albeit to a lesser extent – Greece, Italy, and Switzerland. Thus,
in these countries over this period, the effect of the fertility of migrants on childbearing
trends (overall fertility and total number of births) was either larger than or equal to the
effect of the fertility of nonmigrants.

Additionally, the analysis highlights that the effect of migration on changes in the
overall fertility may significantly differ from that on changes in the total number of
births in a host country. Thus, although migration (population and fertility combined) is
the driving force behind shifts in the total number of births in countries such as
Australia, the United States, Sweden, and Austria, it is of limited importance for
changes in the overall fertility in these countries. This at first glance contradictory
finding lies to the neutral effect of migration on the TFR of the receiving country as
well as to the different way in which the migrant population component affects changes
in the overall fertility (as the share of migrant women) or in the total number of births
(as the number of migrant women).

Our findings also show that in general, the fertility of migrants is a far smaller
determinant than the fertility of nonmigrants of differences in the overall TFRs of
countries. Thus, our results indicate that in 2015, the TFRs in France and the United
States were higher than the TFRs in the majority of the European countries under study
primarily because of the TFRs of native-born women rather than because of the net
effect of the TFRs of foreign-born women on the overall TFRs. This finding is quite
telling for France in particular, as the net effect of migration on the average level of
total fertility is highest for this country. However, the results also highlight that the
average fertility of the United States and Australia remain at similar levels because of
the effect of migration on the US TFR.

Our analysis additionally suggests that migration cannot compensate for low
fertility in the countries under consideration to the point of lifting these countries’ TFRs
to replacement level. This is the case even in countries where the current TFR is not far
below 2.1 due to any of the following: the relatively low excess fertility of migrants
relative to that of nonmigrants, the sizeable difference between the shares of migrants
and nonmigrants in the population, or the combination of both of these conditions. The
example of the United States, where the overall TFR in 2015 was only 12% lower than
the replacement level, is relevant in this context. In that year, the TFR of all women, of
native-born women, and of foreign-born women was estimated at 1.84, 1.73, and 2.35,
respectively; and foreign-born women accounted for 18.6% of the total female
population of reproductive ages. We have estimated that the total effect of the TFR of
native-born women (1.42) on the US TFR was more than threefold the total effect of
the TFR of foreign-born women (0.42). Thus, 82.3% of the overall TFR was
attributable to the TFR of native-born women while 17.7% of the overall TFR was
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attributable the TFR of foreign-born women (fertility coefficients). This means that to
achieve replacement-level fertility (2.1) in the United States in 2015 entirely via
migration, one of the following two illustrative scenarios would be necessary: The TFR
of foreign-born women would have to be 3.8 combined with their 2015 population
share or the share of foreign-born women in the population would have to be increased
to almost 27% in conjunction with a TFR of around 3.1.

Nevertheless, migration remains a decisive factor in current and future population
change, both directly through positive net migration flows and indirectly through the
contributions of migrants to the overall fertility rate and the total number of births in the
receiving country. This secondary effect might be large, especially if there are
significant differences in the fertility of migrants and of nonmigrants. As was shown by
Jonsson and Rendall (2004), the excess fertility of migrant relative to that of
nonmigrant women is likely to be the main source of any rejuvenation of the US
population. While the excess fertility of migrants is factored into US population
projections (Colby and Ortman 2015b), it has yet to be fully explored in Europe
(Lanzieri 2011; Norman, Rees, and Wohland 2014). However, factoring the fertility
contributions of migrants into future population changes would require the use of
alternative approaches – such as those proposed by Jonsson and Rendall (2004) – that
go beyond the conventional methods used in population projections.

Our investigation of the contribution of migrants to childbearing trends supports
the suggestion that the notion of replacement-level fertility should be reconsidered
(Smallwood and Chamberlain 2005; Sobotka 2008). Relevant studies (Ediev, Coleman,
and Scherbov 2014; Lanzieri 2013b; Wilson et al. 2013) have found that differences in
the fertility rates of migrant and nonmigrant women can be relevant inputs for
extending the aforementioned notion to the concept of intergenerational replacement
and for assessing the role of migration in shifts in the extent of replacement for birth
cohorts. Issues related to the impact of migration on childlessness patterns (Kreyenfeld
and Konietzka 2017) also seem to represent a prominent area for further research.

Migration is also expected to play a significant role in developments that are not
analyzed in this paper, which might be of interest for future research. Changes in the
population composition related to migration flows and stocks as well as to the fertility
of migrants might be relevant in the years to come. Regardless of how much migrants
contribute to increases in countries’ TFRs and population growth levels, the ethnic
composition of populations is expected to change in the coming decades. This
dimension coupled with the high degree of heterogeneity in fertility among migrant
groups are issues that have been thoroughly analyzed outside Europe with a particular
focus on ethnic or racial groups but have yet to be fully investigated in several
European countries.
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In this paper, we relied on the TFR to estimate levels and trends in the fertility of
migrant and nonmigrant women. Our decision to use the TFR, which was mainly
related to data availability, can be seen as a weakness of the study since the TFR can be
subject to tempo rather than quantum effects. In addition, this indicator does not take
into account the discontinuity in the life history events of migrant women in particular
(i.e., their fertility before and after migration; Toulemon, Pailhé, and Rossier 2008).
Thus, the TFR does not capture some variables that can be relevant for the fertility
behavior of migrant women, such as the duration since migration or the age at arrival in
the host country (Robards and Berrington 2016; Toulemon 2006). However, the TFR is
a widely used fertility indicator that is easily estimated when data is available and
reflects with a fair degree of accuracy childbearing trends in population groups.
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Appendix

Table A-1: TFRs of selected European countries, the United States, and
Australia based on individual’s country of birth or citizenship, 2009–
2015

2009 2010 2011 2012 2013 2014 2015 Changes (%)
2009–2015

Foreign-born women

Spain 1.66 1.63 1.53 1.51 1.45 1.51 1.54 –7.3

France 2.85 2.84 2.85 2.85 2.91 3.07 3.08 7.9

Austria 1.88 1.92 1.88 1.84 1.81 1.86 1.90 1.0

Finland 2.01 2.07 2.00 2.02 1.93 1.98 1.91 –5.2

United Kingdom 2.42 2.41 2.29 2.22 2.11 2.09 2.07 –14.6

Norway 2.22 2.01 1.94 2.02 1.95 1.92 1.92 –13.4

Belgium 2.95 2.45 2.31 2.31 2.24 2.25 2.19 –25.7

Denmark 1.65 1.66 1.57 1.55 1.59 1.64 1.65 0.4

Netherlands 1.82 1.84 1.80 1.77 1.70 1.74 1.70 –6.8

Sweden 2.19 2.24 2.15 2.16 2.17 2.17 2.17 –0.9

Australia 1.81 1.79 1.82 1.81 1.79 1.77 1.76 –2.8

USA1 2.85 2.49 2.38 – 2.26 2.38 2.35 –17.6

Noncitizens

Germany 1.56 1.72 1.81 1.79 1.76 1.82 1.90 21.7

Italy 2.55 2.42 2.36 2.32 2.09 1.97 1.94 –23.8

Switzerland 1.79 1.83 1.82 1.82 1.81 1.84 1.84 2.7

Greece 2.33 2.33 2.14 1.84 1.65 1.63 1.75 –25.0

USA1 3.35 2.82 2.73 – 2.51 2.77 2.68 –19.9

Native-born women

Spain 1.31 1.30 1.30 1.28 1.24 1.28 1.29 –1.3

France 1.89 1.91 1.89 1.88 1.85 1.84 1.78 –5.4

Austria 1.28 1.33 1.32 1.34 1.34 1.36 1.38 7.7

Finland 1.86 1.86 1.82 1.78 1.74 1.69 1.63 –12.3

United Kingdom 1.77 1.81 1.82 1.84 1.75 1.74 1.73 –2.5

Norway 1.93 1.90 1.84 1.82 1.74 1.72 1.68 –13.0

Belgium 1.50 1.71 1.67 1.65 1.61 1.59 1.54 2.7

Denmark 1.89 1.93 1.81 1.78 1.70 1.72 1.74 –7.6

Netherlands 1.80 1.80 1.77 1.73 1.69 1.72 1.66 –7.8

Sweden 1.89 1.94 1.86 1.87 1.85 1.83 1.79 –5.4

Australia 1.96 1.95 1.94 1.94 1.91 1.86 1.82 –7.1

USA1 1.83 1.80 1.78 – 1.76 1.75 1.73 –5.4

Citizens

Germany 1.33 1.37 1.34 1.36 1.37 1.42 1.43 7.4

Italy 1.33 1.34 1.32 1.31 1.29 1.28 1.27 –4.6

Switzerland 1.40 1.42 1.42 1.43 1.42 1.43 1.43 2.7

Greece 1.38 1.35 1.29 1.28 1.25 1.26 1.29 –6.5

USA1 1.85 1.82 1.79 – 1.77 1.76 1.75 –5.5
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Table A-1: (Continued)

2009 2010 2011 2012 2013 2014 2015 Changes (%)
2009–2015

All women

Spain 1.38 1.37 1.34 1.32 1.27 1.32 1.33 –3.4

France 2.00 2.03 2.01 2.01 1.99 2.00 1.96 –2.3

Austria 1.40 1.44 1.43 1.44 1.44 1.46 1.49 6.7

Finland 1.86 1.87 1.83 1.80 1.75 1.71 1.65 –11.5

United Kingdom 1.89 1.92 1.91 1.92 1.83 1.81 1.80 –4.7

Norway 1.97 1.91 1.85 1.85 1.77 1.75 1.72 –12.6

Belgium 1.77 1.85 1.79 1.78 1.74 1.73 1.68 –5.1

Denmark 1.84 1.87 1.75 1.73 1.67 1.69 1.71 –6.9

Netherlands 1.80 1.80 1.77 1.73 1.69 1.72 1.67 –7.5

Sweden 1.93 1.98 1.90 1.90 1.89 1.88 1.85 –4.6

Australia 1.93 1.91 1.91 1.91 1.88 1.84 1.81 –6.2

USA2 2.00 1.92 1.89 – 1.85 1.86 1.84 –7.9

Germany 1.36 1.41 1.39 1.41 1.41 1.47 1.49 10.2

Italy 1.45 1.45 1.44 1.43 1.39 1.37 1.35 –7.0

Switzerland 1.49 1.52 1.51 1.52 1.51 1.53 1.53 3.0

Greece 1.50 1.48 1.39 1.34 1.29 1.29 1.33 –11.7

Source: Own calculations and the Australian Bureau of Statistics (ABS 2018a). 1 Data not available in ACS (2012). 2 Due to a lack of
data by country of birth or citizenship, the TFR of all women is not estimated.
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