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On the contribution of foreign-born populations to overall
population change in Europe: Methodological insights and

contemporary evidence for 31 European countries

Christos Bagavos1

Abstract

BACKGROUND
Within the context of significant migration flows, persisting low fertility settings, and
population ageing in more developed areas, increased focus has been placed on the
impact of migration on population change in receiving countries.

OBJECTIVE
This paper examines the contributions of migrants and natives to population change in
31 European countries for the 2014–2019 period.

METHODS
Based on a standardisation method, we provide evidence derived from births, deaths, and
net migration for the size and diversity of the contributions to overall population change
of the two population groups.

RESULTS
The results show that the foreign-born population has been the driving force behind
overall population change in Europe, as this population has attenuated overall population
decline; turned the expected population decline into population growth; or, less
frequently, accelerated population growth. Additionally, the differences between
countries in the indirect effect of the foreign-born population on population change have
been driven more by the differences in the population age structure of migrants than by
the timing and level of fertility or by the level of mortality among migrants.

CONCLUSIONS
Our findings suggest that the contribution of the foreign-born population to overall
population change in Europe has been pronounced and goes far beyond the contribution
of net migration, the commonly used indicator for measuring the effect of the foreign-
born population on population change.

1 Panteion University of Social and Political Sciences, Athens, Greece. Email: christosbagavos@gmail.com.
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CONTRIBUTION
The study provides empirical evidence as regards the increasing importance of foreign-
born population for population change in Europe.

1. Introduction

Europe’s population has grown consistently over time. According to the European
Commission (2020), the total population of the EU-272 has grown by a quarter since
1960. At the same time, net migration has gained in importance as a component of
population change. Thus, in the EU-27 since 2012, the number of deaths has exceeded
the number of births, which means that without positive net migration, Europe’s
population would have already started to shrink. Of course, these trends have differed
between countries. While Belgium, Ireland, Cyprus, Luxembourg, Malta, and Sweden
have experienced relatively steady population increases, Bulgaria, Croatia, Latvia,
Lithuania, and Romania have reported population declines since 1990. Over the last five
years, natural change has been negative in more than half of the EU-27 countries
(Eurostat 2020a). However, due to positive net migration figures, the total population of
each of these countries has continued to grow.

In general, net migration has become the main component of population growth in
Europe because shifts in migration over time have been combined with restricted or even
declining overall natural change (Coleman 2008; MacKellar and McNicoll 2019).
However, while overall net migration can be considered a good proxy for migration
flows, it is not a fully appropriate indicator for approximating the impact of migration on
overall population change. There are at least two reasons why this is the case. First, the
overall level of net migration hides the great diversity in the countries of birth (or of
citizenship) of migrants since the overall level of net migration usually results from a
combination of the positive net migration of foreign-born individuals and the negative
net migration of native-born individuals. Second, this direct effect of the foreign-born
population on population change is combined with an indirect effect related to births and
deaths among migrants and, therefore, to their contributions to the overall level of natural
change. Thus, the contributions of migrants to population change can differ from those
of natives or across countries because of the differences between these populations in
terms of their fertility (Bagavos 2019; Sobotka 2008; Sevak and Schmidt 2008), mortality
(Aldridge et al. 2018), and age structure (Alho 2008).

2 EU-27 refer to EU-28 Member States without the UK.
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The lack of reliable data on demographic events (births, deaths, immigrants, and
emigrants) for migrants and natives that would allow researchers to perform robust
estimations explains why the contributions of migrants to shifts in the overall population
size are less explored than other demographic issues related to migration (Abel and
Sander 2014; de Beer at al. 2010; Murphy 2016; van Nimwegen and van der Erf 2010;
Voets, Schoorl, and de Bruijn 1995; Wiśniowski 2017).3 Of course, population estimates
by migration status can provide evidence of the effects of migration on population change
in the host countries (Rendall and Salt 2005). However, when a person’s country of birth
is used as a proxy for his/her migration status (foreign- vs. native-born) – a feature which,
in contrast to citizenship, remains unchanged over time – births to foreign-born mothers
are, by definition, included in the native-born population (US Census Bureau 2014). This
means that changes in the foreign-born population can result only from deaths and net
migration among foreign-born individuals. In addition, it means that the changes in the
foreign-born population also affect changes in the native-born population. Consequently,
using data on population estimates by country of birth for computing the contributions of
foreign- and native-born individuals to overall population change can be misleading. To
understand these contributions, an analysis based on demographic events by migration
status is needed.

In this study, we quantify in a systematic way how much migrants and natives
contribute to overall population change and growth in Europe by breaking down the
population by country of birth. In particular, we distinguish the contributions of the
foreign-born population to overall population change attributable to births and deaths
from those due to net migration. This approach allows us to highlight the indirect and
direct effects of the foreign-born population. Furthermore, to investigate whether
differences in the indirect effects of the foreign-born population across countries or in the
contributions of migrants and natives derived from natural change can be attributed to
differences in the levels and the timing of fertility, the levels of mortality, or the
population age structure, we use a mixed standardisation and decomposition approach.
This approach enables us to underline the relevance of three aspects of the population age
structure for the abovementioned differences: namely, the age structure of women of
reproductive age, the share of women of reproductive age in the total population, and the
share of the elderly in the total population.

3 It is worth noting, however, that migration’s contribution to population change has been covered in
demographic literature in terms of reproduction and replacement, particularly of the replacement-level fertility,
the intergenerational replacement, and the replacement for birth cohorts (for example, Poveda and Ortega 2010;
Ediev, Coleman, and Scherbov 2013; Wilson et al. 2013).
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2. Terminology, data, and methods

In this study, we generally use the term ‘migrants’ and contrast these individuals with
people we define as ‘non-migrants.’ However, since an individual’s country of birth is
used to identify his/her migration status, we also contrast individuals who are foreign-
born with those who are native-born or are simply natives. Consequently, the terms
‘migration’ and ‘international migration’ refer only to the foreign-born population and its
effects. Thus, these terms are used to refer to the effect of the foreign-born population on
overall population change. This effect depends on the net migration of and the births and
deaths among the foreign-born population. The former effect, which results from
migration flows, is the direct effect, whereas the effect due to births and deaths is the
indirect effect, which is mostly related to migration stocks.

The contribution of the foreign-born population attributable to the indirect effect
might be estimated in two different ways. First, the difference between births and deaths
among migrants is divided by the country’s overall population; this ratio is usually
expressed per 1,000 persons of the overall population. Alternatively, this effect might be
estimated by multiplying the difference between the crude birth and crude death rates of
migrants (usually per 1,000 persons of migrant population) by their share in the country’s
overall population; in this case, the contribution is directly expressed per 1,000 persons
of the overall population. This means that we have to distinguish the indirect effect from
the contribution due to the indirect effect. In this paper, the term ‘indirect effect’
expresses the effect due to births and deaths that is reflected in the difference between
the two, and it is often presented in terms of the crude birth and death rates of the foreign-
born population. It is worth noting that the indirect effect does not represent the ‘natural
change’ of the foreign-born population since, as we mentioned above, when the country
of birth is used as a proxy for migration status, the natural change in the foreign-born
population depends only on deaths. For this reason, we also use the term the
‘contribution’ (e.g., of the foreign-born population to the overall level of population
change attributable to natural change) to indicate the contribution that results from the
indirect effect. Finally, we use the term ‘overall’ to refer to the country’s level (e.g., the
country’s population); and we use the term ‘total’ to refer to the population of a specific
group (i.e., of the foreign-born or native-born population).

We use several sets of data extracted from the Eurostat database to estimate the
effect of the foreign-born population on overall population change, to compare this effect
to that of the native-born population, and to provide quantified evidence regarding the
importance of the direct and indirect effects of the foreign-born population. These data
are also used to highlight the demographic factors behind the differences in the
contributions to overall population change attributable to natural change between
migrants and non-migrants, among migrants, and across countries. In particular, we use
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datasets that include information on (a) overall population change and the overall
population components (Eurostat 2020a); (b) the population by sex, age, and country of
birth (Eurostat 2020b); and (c) the demographic events broken down by sex, age, and
country of birth, particularly live births (Eurostat 2020c),4 deaths (Eurostat 2020d),
immigration (Eurostat 2020e), and emigration (Eurostat 2020f).

Data quality is a central issue of migration, related in particular to whether or not
there is a population register in the receiving countries. Migration is also presented in
various forms, such as economic migrantion, family reunification, informal migration,
refugees, asylum seekers, and seasonal migration. The literature devoted to the
complexities and difficulties of migration data (e.g., Poulain, Perrin, and Singleton 2006;
Raymer and Willekens 2008) suggests that poor migration data quality is less relevant
for stocks than for flows, in particular when migration stocks are approximated on the
basis of the country of birth than citizenship. Given the importance of migration issues
for the EU, Eurostat has undertaken efforts over the last years for providing harmonised
data on migration stocks. For the population, Eurostat’s data refer to the usually resident
population, which includes persons who have lived in their place of usual residence for a
continuous period of at least 12 months before the reference time or persons who arrived
in their place of usual residence during the 12 months before the reference time with the
intention of staying there for at least one year (Eurostat 2021).

The analysis includes 31 European countries (the EU-27 member states, the United
Kingdom, Iceland, Norway, and Switzerland). However, the low numbers of
demographic events and the high percentages of missing information we found when
combining the age group with the country of birth led us to include only 10 of the 31
countries in the part of the analysis on the indirect effect of migration (last part of Section
3.1) and on the factors behind the differences in the contributions to overall population
change attributable to natural change between migrants and natives, among migrants, and
across countries (Section 3.3). This is also the case for the analysis regarding births to
foreign-born mothers, which can be seen as a component of changes in the native-born
population (last part of Section 3.2). For the same reason, although the analysis is based
on average figures estimated for the entire 2014–2019 period, different periods are
considered for Germany (2018–2019), Ireland (2017–2019), Finland (2014–2016), and
Switzerland (2018–2019).

4 Births to the foreign-born population generally refer to foreign-born mothers giving birth, which means that
if, for instance, a native-born male has a child with a foreign-born woman in the country of the male, this counts
as a foreign-born offspring. In general, the number of births to the foreign-born population does not significantly
differ when foreign-born mothers or fathers are taken into account. For example, the share of births to foreign-
born fathers to the total number of births in France (INSEE 2021) and in the United Kingdom (ONS 2021)
would have been higher by less than 1 percentage point as compared to the corresponding share to foreign-born
mothers.
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Based on data on demographic events by country of birth, we estimated the
contributions of both population groups to overall population change by distinguishing
the effect due to net migration from the effect attributable to births and deaths. Given that
data on emigration by country of birth were available only for 19 of the 31 countries, we
have chosen to proceed with estimations of the numbers of foreign-born and native-born
emigrants for the 12 countries with missing information. To check the consistency of the
data on population and population by country of birth, we compared the level of overall
population change reported in the Eurostat data to that derived from data on population
by country of birth. Then, we considered the real change in the foreign-born population
and a fictitious change in the population that would have occurred if births to foreign-
born mothers had been included in the real change in the foreign-born population. Finally,
based on the fundamental equation of population change, we estimated the number of
foreign-born emigrants as the residual of the fictitious population change, the number of
deaths of foreign-born persons, and the number of foreign-born immigrants. The same
procedure was applied to the native-born population, as we considered births only to
native-born women. This approach allowed us to estimate for missing information and to
adjust for provided information on emigration by country of birth.5

As we mentioned above, quantifying the indirect effect of the foreign-born
population on overall population change is one of the main aims of this paper. Thus, we
investigate several aspects of this effect, in particular the importance of this effect, the
comparison of this effect with the direct effect, the differences between this effect and
the effect attributable to the births and deaths of the native-born population of a single
host country, and the differences in this effect among the foreign-born population and
across countries.

In this analysis, we applied a simple mixed standardisation and decomposition
method for investigating to what extent the differences in the crude birth and death rates
and in the crude rate of natural change, either between migrants and natives or among
migrants and across countries, are attributable to differences in fertility (timing and level)
and mortality levels or in the population age structure. The latter is reflected in the
differences in the age structure of women of reproductive age, the share of women of
reproductive age in the total population, and the share of persons by age in the total
population.

The most common standardisation method consists of estimating the expected
variation in an indicator (e.g., the birth rates) between populations that would have
resulted from the component under consideration (e.g., the level of fertility) if this

5 Estimates for the 19 countries where data on emigration by country of birth were available were close to the
provided figures. Differences between provided and estimated figures in emigration rate (i.e., the ratio of the
number of emigrants to the average population for both natives and migrants) were close to zero; the level of
diversity in emigration rates of the foreign-born population in Bulgaria – which is 3 percentage points – is an
exception.
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component had been equal between the two populations (Kitagawa 1955; Canudas Romo
2003). It can then be inferred that the difference between the real and expected variation
in birth rates reflects the impact of that component on the difference in the birth rates
between the two populations. A disadvantage of this approach is that it does not allow us
to separate the impact of each component 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 the differences in these components
are quite pronounced. In addition, the typical standardisation method is a two-stage
procedure: It first estimates the expected variation and then the variation due to a specific
component. To deal with these disadvantages, we use a mixed standardisation and
decomposition approach that allows us to assess in a direct way how variation between
populations or across countries in one component affects the differences in the examined
indicator (Bagavos 2019; Giannantoni and Strozza 2015). It also allows taking into
account the various interaction effects.

In order to proceed with our mixed standardisation and decomposition exercise, we
first estimated five-year age-specific fertility and mortality rates. Then, we computed
total fertility rates, the age pattern of fertility, and life tables for the foreign-born and the
native-born population, respectively. We used Norway as the reference country for
computing the differences between countries in the contribution of the foreign-born
population to the country’s population change. This choice is conducted by the fact that
Norway exhibits the highest difference in the crude rate of natural change attributable to
the foreign- and native-born populations and the highest level of crude rate of natural
change attributable to migrants among countries under consideration.

Below, we present the formulas we used for the decomposition of the crude birth
and death rate and the crude rate of natural change.

2.1 Decomposition of changes in the crude birth rate

The components of the crude birth rate (i.e., the ratio of the number of births to the
average population) can be identified as follows:

𝐵
𝑃

= ∑ 𝐵𝑥
𝑃𝑥  = ∑ 𝑓𝑥∗ 𝑊𝑥

𝑃𝑥  = ∑ 𝑓𝑥 ∗ 𝑆𝑥𝑤𝑥 (1),

where B and P refer to births and population, respectively; 𝐵𝑥 represents births by
mother’s age; 𝑓𝑥 is the age-specific fertility rate at age x; 𝑊𝑥 refers to women of
reproductive age (15 to 49 years) at age x; 𝑆𝑥𝑤  = 𝑊𝑥

𝑃
 is the share of women of

reproductive age at age x in the total population; and x signifies the age of the individuals.
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Changes (Δ) over time (i.e., between two years) in the crude birth rate can be
decomposed as follows:

𝛥(𝐵
𝑃

) = ∑ 𝛥 (𝑓𝑥 ∗ 𝑆𝑥𝑤𝑥  ) = ∑ 𝑆𝑥𝑤 ∗ 𝛥𝑓𝑥𝑥  + ∑ 𝑓𝑥 ∗ 𝛥𝑆𝑥𝑤𝑥  + ∑ 𝛥𝑓𝑥 ∗ 𝛥𝑆𝑥𝑤𝑥 (2).

The first term (𝑆𝑥𝑤 ∗ 𝛥𝑓𝑥) of Equation 2 represents the fertility effect (timing and
level of fertility combined), the second term (𝑓𝑥  ∗ 𝛥𝑆𝑥𝑤) represents the population age
structure effect, and the third term (𝛥𝑓𝑥  ∗ 𝛥𝑆𝑥𝑤) represents the interaction effect relative
to fertility and population age structure.6

Note that in Equation 2, the rates and shares (weights) refer to the initial (reference)
year, whereas their changes (Δ) refer to those that occur between the two years.

Given that

𝑓𝑥 = 𝑓𝑥
𝑇𝐹𝑅

∗ 𝑇𝐹𝑅 = 𝑆𝑓𝑥 ∗ 𝑇𝐹𝑅 (3),

where 𝑆𝑓𝑥 = 𝑓𝑥
𝑇𝐹𝑅

 is the share of fertility at age x compared to the average fertility (TFR),
the fertility effect as presented in Equation 2 can be further decomposed as

∑ (𝑆𝑥𝑤 ∗ 𝛥𝑓𝑥)𝑥  = ∑ 𝑆𝑥𝑤 ∗ 𝛥(𝑆𝑓𝑥 ∗ 𝑇𝐹𝑅 )𝑥
= ∑ [𝑆𝑥𝑤 ∗ (𝑇𝐹𝑅 ∗ 𝛥𝑆𝑓𝑥) + 𝑆𝑥𝑤 ∗ (𝑆𝑓𝑥 ∗ 𝛥𝑇𝐹𝑅) + 𝑆𝑥𝑤 ∗ (𝛥𝑆𝑓𝑥 ∗ 𝛥𝑇𝐹𝑅)]𝑥 (4).

The first term (𝑆𝑥𝑤 ∗ 𝑇𝐹𝑅 ∗ 𝛥𝑆𝑓𝑥) of Equation 4 represents the fertility timing
effect, the second term (𝑆𝑥𝑤 ∗ 𝑆𝑓𝑥 ∗ 𝛥𝑇𝐹𝑅) represents the fertility level effect, and the
third term (𝑆𝑥𝑤 ∗ 𝛥𝑆𝑓𝑥 ∗ 𝛥𝑇𝐹𝑅) represents the interaction effect related to fertility timing
and level.

In addition, given that

𝑆𝑥𝑤 = 𝑊𝑥
𝑃

= 𝑊𝑥
𝑊

𝑊
𝑃

 = 𝑆𝑊𝑥 ∗ 𝑆𝑊 (5),

where 𝑆𝑊𝑥 = 𝑊𝑥
𝑊

is the share of women of reproductive age at age x in the total number of

women of reproductive age and 𝑆𝑊 = 𝑊
𝑃

is the share of women of reproductive age in
the total population, the population age structure effect presented in Equation 2 can be
further decomposed as

6 It is worth noting that the size of the interaction effects depends on the amplitude of variations in the various
components and on how long the time period is under consideration. Given that our analysis refers to a short
period of time, the interaction effects are rather limited, accounting in general for less than 3% of the overall
variations.
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∑ (𝑓𝑥  ∗ 𝛥𝑆𝑥𝑤)𝑥 = ∑ 𝑓𝑥  ∗ 𝛥(𝑆𝑊𝑥 ∗ 𝑆𝑊) =𝑥
= ∑ [𝑓𝑥 ∗ (𝑆𝑊 ∗ 𝛥𝑆𝑊𝑥) + 𝑓𝑥 ∗ (𝑆𝑊𝑥 ∗ 𝛥𝑆𝑊) + 𝑓𝑥 ∗ (𝛥𝑆𝑊 ∗ 𝛥𝑆𝑊𝑥)]𝑥 (6).

The first term  (𝑓𝑥 ∗ 𝑆𝑊 ∗ 𝛥𝑆𝑊𝑥) of Equation 6 represents the female population of
reproductive age structure effect (e.g., a women’s age structure effect), the second term
(𝑓𝑥  ∗ 𝑆𝑊𝑥 ∗ 𝛥𝑆𝑊) represents the share of female population of reproductive age effect,
(e.g., a women’s share effect), and the third term (𝑓𝑥  ∗ 𝛥𝑆𝑊 ∗ 𝛥𝑆𝑊𝑥) represents the
interaction effect related to women’s age structure and share.

2.2 Decomposition of changes in the crude death rate

The components of crude death rate (i.e., the ratio of the number of deaths to the average
population) can be identified as follows:

𝐷
𝑃

= ∑ 𝐷𝑥
𝑃𝑥  = ∑ 𝑚𝑥∗ 𝑃𝑥

𝑃𝑥  = ∑ 𝑚𝑥 ∗ 𝑆𝑥𝑥 (7),

where D and P refer to deaths and population, respectively; 𝐷𝑥 represents deaths by age;
𝑚𝑥 is the age-specific mortality rates at age x; 𝑆𝑥 = 𝑃𝑥

𝑃
is the share of persons by age x in

the total population; and x signifies the age of the individuals.
Changes (Δ) over time (i.e., between two years) in crude death rate can be

decomposed as

𝛥(𝐷
𝑃

) = ∑ 𝛥 (𝑚𝑥 ∗ 𝑆𝑥𝑥  ) = ∑ 𝑆𝑥 ∗ 𝛥𝑚𝑥𝑥  + ∑ 𝑚𝑥 ∗ 𝛥𝑆𝑥𝑥  + ∑ 𝛥𝑚𝑥 ∗ 𝛥𝑆𝑥𝑥 (8).

The first term (𝑆𝑥 ∗ 𝛥𝑚𝑥) of Equation 8 represents the mortality effect, the second
term (𝑚𝑥 ∗ 𝛥𝑆𝑥) represents the population age structure effect, and the third term (𝛥𝑚𝑥 ∗
𝛥𝑆𝑥) represents the interaction effect relative to mortality and population age structure.

2.3 Decomposition of changes in the crude rate of natural change of population

Based on Equations 1 and 7, the components of the crude rate of natural change of the
population (N) – that is, the ratio of the natural change (live births minus deaths) to the
average population or equally the difference between the crude birth and death rate – can
be identified as follows:

𝑁 = 𝐵
𝑃
− 𝐷

𝑃
= ∑ 𝑓𝑥 ∗ 𝑆𝑥𝑤𝑥  − ∑ 𝑚𝑥 ∗ 𝑆𝑥𝑥 (9).
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By taking into account Equations 2 and 8, changes (Δ) over time (i.e., between two
years) in the crude rate of natural change of population can be decomposed (for more
details see Appendix) as

𝛥𝑁 = 𝛥
𝐵
𝑃 −

𝐷
𝑃 = 𝛥

𝐵
𝑃 − 𝛥

𝐷
𝑃 =

= 𝛴𝑥 [ (𝑆𝑥𝑤 ∗ 𝛥𝑓𝑥) ― (𝑆𝑥 ∗ 𝛥𝑚𝑥)] + 𝛴𝑥 [ (𝑓𝑥 ∗ 𝛥𝑆𝑥𝑤 ) ― (𝑚𝑥 ∗ 𝛥𝑆𝑥 )] +
 + ∑  [ (𝛥𝑓𝑥 ∗ 𝛥𝑆𝑥𝑤) −𝑥 (𝛥𝑚𝑥 ∗ 𝛥𝑆𝑥  )] (10).

In other words, changes (Δ) over time (i.e., between two years) in the crude rate of natural
change of population rely on the first term [ (𝑆𝑥𝑤 ∗ 𝛥𝑓𝑥) −  (𝑆𝑥 ∗ 𝛥𝑚𝑥)] of Equation 10,
which represents the difference between the fertility and mortality effects; on the second
term [ (𝑓𝑥 ∗ 𝛥𝑆𝑥𝑤) −  (𝑚𝑥 ∗ 𝛥𝑆𝑥)], which refers to the difference between the population
age structure effects related to crude birth and death rates; and on the third term
[ (𝛥𝑓𝑥 ∗ 𝛥𝑆𝑥𝑤) −  (𝛥𝑚𝑥 ∗ 𝛥𝑆𝑥)], which represents the difference between the interaction
effects.

When the analysis comes to differences (i.e., crude births rates) between foreign-
and native-born persons, the term Δ represents the difference in crude births rates between
the foreign- and native-born populations – instead of the changes over time in crude birth
rates of the same population – and the rates and shares refer to native-born population,
which is the reference population. For instance, in the formula 𝑆𝑥𝑤 ∗ 𝛥𝑓𝑥 used for
estimating the fertility effect (timing and level of fertility combined) on the difference in
crude births rates between foreign- and native-born populations, the term 𝛥𝑓𝑥 represents
the difference in fertility between migrants and natives and 𝑆𝑥𝑤 is the share of native-born
women of reproductive age at age x in the total native-born population. It is also worth
noting that differences in the crude rate of natural change express the differences in the
natural change attributable to the foreign- and native-born populations and not the
differences in the natural change of each population group.

2.4 Decomposition of the differences in the contribution due to the indirect effect
of the foreign-born population across countries

Let C be the total contribution of the foreign-born population to the overall level of
population change attributable to the indirect effect, which can also be called the overall
indirect effect; I refers to the indirect effect expressed as the difference between the crude
birth and death rates; and S refers to the share of the foreign-born population in the overall
population.

Then, the total contribution (C) due to the indirect effect is the indirect effect (I)
weighted by the share of the foreign-born population in the overall population (S):
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𝐶 = 𝐼 ∗ 𝑆 (11).

Therefore, the difference in the contribution (∆C) of migrants derived from the
overall indirect effect between two countries is

𝛥𝐶 = 𝛥(𝐼 ∗ 𝑆) = (𝑆 ∗ 𝛥𝐼) + (𝐼 ∗ 𝛥𝑆) + (𝛥𝐼 ∗ 𝛥𝑆) (12).

The first term (𝑆 ∗ 𝛥𝐼) of Equation 12 represents the impact of the difference
between countries in the indirect effect, the second term (𝐼 ∗ 𝛥𝑆) represents the impact of
the difference in the share of the foreign-born population in the overall population in each
country, and the third term (𝛥𝐼 ∗ 𝛥𝑆) represents the interaction between the difference in
the indirect effect and in the share of the foreign-born population in the overall population
of each country.

The term Δ represents the difference in the indirect effect or in the share of the
foreign-born population between the selected and the country considered as a reference
country, where 𝐼 and 𝑆 refer to the indirect effect and the share of the foreign-born,
respectively, in the reference country.

3. Results

3.1 The contribution of the foreign-born population to overall population change

We detected a certain number of common features in terms of the size and the
components of the contribution of the foreign-born population to population change
across the countries under consideration. In all these countries, with the notable exception
of Latvia and, to a much lesser extent, Croatia, the foreign-born population contributed
to overall population growth by increasing its size from a very low rate of 0.3 in Lithuania
to an extremely high rate of 26 per 1,000 in Malta (Figure 1).

Apart from Malta, Luxembourg, and Iceland, the Western European and Nordic
countries exhibited the highest levels of the foreign-born population effect on overall
population growth, ranging from 4.1 (Finland) and 4.5 (France) to 11.8 (Sweden) and
10.3 (Austria). Although the most moderate effect occurred in Eastern European
countries, in some countries, such as in Slovenia and Romania, the level of overall
population growth attributable to the foreign-born population was more pronounced than
it was in the majority of Southern European countries. Indeed, we found that despite the
2014 refugee crisis, the foreign-bon population did not seem to greatly affect the overall
population in the South, unlike in other parts of Europe. However, we should keep in
mind that including refugees in the international migration flows and stocks to fully



Bagavos: On the contribution of foreign-born populations to overall population change in Europe

190 https://www.demographic-research.org

approximate the corresponding demographic effect is a recent exercise that is still under
evaluation (Eurostat 2017). On the whole, the foreign-born population would have
increased the overall population of the 31 countries, or of the EU-28 or EU-27, by around
5 per 1,000 and per year over the second half of the 2010s.

Figure 1: The contribution of the foreign-born population to overall population
change in Europe (annual average for the 2014–2019 period,* per
thousand of the overall population)

Notes: *2018–2019 for Germany and Switzerland, 2017–2019 for Ireland, 2014–2015 for Finland. The difference between bars is due
to natural change attributable to migrants.
Source: Own calculations based on data provided by Eurostat (2020a–2020f).

As expected, the results displayed in Figure 1 indicate that the contribution of the
foreign-born population to overall population change in Europe mainly reflected the
corresponding effect of foreign-born net migration (the direct effect of the foreign-born
population). It is evident that within the foreign-born population, inward migration
exceeded outward migration from the receiving countries, although the level of negative
net migration in Cyprus and Croatia seems to be of limited importance. In reality, the
highest levels of foreign-born net migration were accompanied by the highest levels of
overall population change attributable to the foreign-born population.

However, the contribution of the foreign-born population to overall population
change that resulted from the difference between the births and deaths of foreign-born
persons – the so-called indirect effect of international migration – merits further attention.
Surprisingly enough, there were countries – in particular, the Eastern European countries
– where the number of deaths among migrants exceeded (or was very close to) the number
of births among migrants, which implies that the impact of the indirect effect of the
foreign-born population on population change was negative (or was very limited) (Figure
1). This effect should probably be attributed to the definition of foreign-born; in the case
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of Eastern European countries, many of those who are classified as foreign-born are –
and always were – nationals of a given country but weren’t born within the borders
established after World War II. Since this affects a specific portion of the population, in
particular those in the highest age categories, the age distributions and hence the number
of deaths and the crude death rates are likely to be affected systematically. For the
remaining countries, the indirect effect varied from 1 per 1,000 in Germany, Greece, and
Portugal – a figure that was very close to the figure observed in the 31 countries as a
whole – to around 5 per 1,000 in Luxembourg.

Obviously, countries under consideration differ in terms of their experiences as
receiving countries; countries such as Switzerland, the United Kingdom, France,
Belgium, the Netherlands, Germany, and Austria are examples of long-standing
destination countries with many settled migrants; Italy, Greece, and Spain are considered
examples of new host countries with many recent migrants; Norway, Sweden, and
Finland can be seen as examples of countries that experience significant levels of
humanitarian migration; and Eastern European countries, as it has been already
mentioned, are countries where foreign-born people weren’t born within the borders
established after World War II. This implies differences not only in terms of the stocks
of migrants but also in terms of their age structure, which in turn affects crude birth and
death rates and the crude rate of natural change.

Given that the indirect effect of international migration – which mainly refers to
migration stocks – was subsequent to migration flows, the contribution of migrants to
overall population change derived from their births and deaths might have been
connected to the corresponding effect that resulted from the foreign-born net migration.
Nevertheless, this relationship did not always hold since it depended on the fertility,
mortality, and age structure of the foreign-born population. For instance, despite the fact
that Germany, a long-standing receiving country, was among the top eight countries in
terms of the contribution of foreign net migration to overall population change, the
indirect migration effect was quite limited. To better approximate the differences between
countries in terms of the contributions of migrants to overall population change derived
from their vital events, we simply compared the number of births to the number of deaths
by considering only our 10 countries and country groups under study (Figure 2a). The
simple ratio plotted in Figure 2a also reflects the ratio of births to deaths among migrants
and the ratio of the contribution to overall population change attributable to births among
migrants to those attributable to deaths among migrants. We note that there were large
differences between countries as regards the magnitude of the excess of births over deaths
among the foreign-born population: For example, in Norway, the number of deaths to
100 births among migrants was around 12, whereas the corresponding figure for Germany
was 70.
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Figure 2: Indicators related to the contribution of the foreign-born population
to overall population change through births and deaths (annual
average for the 2014–2019 period*)

a. Number of deaths per 100 births within the foreign-born population

b. Ratio** of the natural change to net migration within the foreign-born population (per 100 net
migrants)

Notes: *2018–2019 for Germany and Switzerland. **The ratio expresses how many persons are added to the population of the receiving
country through births and deaths to the foreign-born population for every 100 net migrants born abroad.
Source: Own calculations based on data provided by Eurostat (2020a–2020f).

As well as its amplitude, there is an additional issue regarding the importance of the
indirect effect compared to that of the net migration. To better highlight this issue, we
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present for the population born abroad the ratio of the difference between births and
deaths to net migration (Figure 2b). This ratio reflects how many individuals were added
to the population of the receiving country due to births and deaths among the foreign-
born population for 100 net migrants born abroad. In reality, it was the indirect effect of
migration not in relation to the total foreign-born migration effect but to the net foreign-
born migration effect. We observe pronounced differences among countries, with the
figures varying from 16 to 53. This also means that the indirect effect of the foreign-born
population varied between 13% and 35% of the total effect of the foreign-born population
on overall population change. For the 31 countries as a whole, the excess of births over
deaths implies that there were 32 persons added to the overall population for every 100
net foreign-born migrants, or 24% of the total migration effect.

3.2 Comparing the contributions of native- and foreign-born populations to overall
population change

Up to now, we have provided evidence on the contributions of the foreign-born
population to overall population change in European host countries. However, the
relevance of the foreign-born population for overall population change was also
connected to the corresponding contribution of the native-born population, and more
broadly, to the demographic situation in the receiving countries. Obviously, the persistent
low fertility and the acceleration of population ageing in European countries has made
international migration a core component of overall population change.

Figure 3 displays the contributions of the native-born population to overall
population change in Europe. We note that in the large majority of cases, this contribution
had a negative sign or was close to zero. There were only four countries – Cyprus, Malta,
Iceland, and Ireland – where the overall population would have increased only due to the
contributions of the native-born population. The negative net migration of native-born
individuals was the main factor underlying the contributions that were very low or that
had a negative sign. In addition, the excess in the number of deaths over the number of
births that occurred in a large number of countries amplified the overall population
decline. Indeed, for the 31 countries as a whole, the contribution of the native-born
population to overall population change was situated at –2.9 per 1,000 as a result of
negative net migration (–1.5 per 1,000) and an excess of deaths over births (–1.4 per
1,000). We note that without migration, the expected overall population decline would
have been particularly pronounced in Eastern and Southern European countries.
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Figure 3: The contribution of the native-born population to overall population
change in Europe (annual average for the 2014–2019 period,* per
thousand of the overall population)

Notes: *2018–2019 for Germany and Switzerland, 2017–2019 for Ireland, 2014–2015 for Finland. The difference between bars is due
to natural change attributable to natives.
Source: Own calculations based on data provided by Eurostat (2020a–2020f).

Obviously, the contribution to overall population change attributable to the native-
born population largely contrasted with that of the foreign-born population. Given the
pattern of the contribution of the native-born population to overall population change in
Europe, we note that the foreign-born population has either attenuated overall population
decline in Eastern and Southern European countries or has accelerated population growth
in a limited number of countries, such as Cyprus, Ireland, Iceland, and Malta (Figure 4a).
However, in what might be its most telling effect, the foreign-born population has turned
the expected population decline into population growth in Western European and Nordic
countries. On the whole, the foreign-born population has undoubtedly been the driving
force behind overall population change and growth in Europe.

-12

-10

-8

-6

-4

-2

0

2

4

6

Li
th

ua
ni

a
R

om
an

ia
Bu

lg
ar

ia
C

ro
at

ia
Po

rtu
ga

l
G

re
ec

e
La

tv
ia

Ita
ly

H
un

ga
ry

G
er

m
an

y
EU

-2
7

Lu
xe

m
bo

ur
g

EU
-2

8
31

_C
ou

nt
rie

s
Sp

ai
n

Be
lg

iu
m

Au
st

ria
Sl

ov
en

ia
Fr

an
ce

Sw
itz

er
la

nd
Po

la
nd

Fi
nl

an
d

D
en

m
ar

k
N

et
he

rla
nd

s
U

ni
te

d 
Ki

ng
do

m
C

ze
ch

ia
Sw

ed
en

N
or

w
ay

Sl
ov

ak
ia

Es
to

ni
a

C
yp

ru
s

M
al

ta
Ic

el
an

d
Ire

la
nd

Due to net migration of natives

Total contribution of natives



Demographic Research: Volume 46, Article 7

https://www.demographic-research.org 195

Figure 4: The contribution of the foreign-born population to overall and
native-born population change in Europe (annual average for the
2014–2019 period*)

a. The contribution to overall population change (per thousand of the overall population)

Note: The difference between bars reflects the change due to foreign-born.

b. The contribution to the native-born population change through the number of births (per
thousand of the native-born population)

Notes: The difference between bars reflects the change due to births to the foreign-born population. *2018–2019 for Germany and
Switzerland, 2017–2019 for Ireland, 2014–2015 for Finland.
Source: Own calculations based on data provided by Eurostat (2020a–2020f).

A final aspect concerning births to foreign-born mothers merits further attention.
Although this aspect has mainly been examined in the context of the reproductive
behaviour and the socioeconomic integration in the host countries of second-generation
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migrants, it can also be seen as a component of changes in the native-born population. In
other words, the shifts in the native-born population change in Europe would likely have
been different without the births to foreign-born mothers. In Figure 4b, we compare the
real changes in the native-born population to those that would have been occurred without
births to migrant women in our selected Western European and Nordic countries, where,
except for Germany, the native-born population grew over the 2014–2019 period. We
observe that the recent increases in the size of the native-born population in these
countries were attributable to births to foreign-born women or to second-generation
migrants. In particular, without births to migrants, the native-born population would have
decreased from a minimum of –0.5 per 1,000 in the United Kingdom to a maximum of
–3 per 1,000 in Belgium and Austria or remained stable in Norway and Sweden. By
contrast, due to births to women born abroad, the native-born population grew at a rate
ranging from 0.8 per 1,000 in France to 4 per 1,000 in Switzerland and Sweden. We also
note that in Germany and in the 31 countries as a whole, decline in the size of the native-
born population has been largely attenuated by births to migrants.

3.3 Contribution to overall population change: the role of differentials

3.3.1 Demographic factors behind the differences in the birth, death, and natural
change rates attributable to the foreign-born and the native-born populations

To better analyse the importance of demographic factors for differentials in birth and
death rates and, therefore, in the natural change attributable to each population, we first
present some relevant fertility, mortality, and population age structure indicators for both
populations and for our 10 countries and country groups under study. The results
displayed in Table 1 confirm the findings of previous studies (e.g., Bagavos 2019;
Sobotka 2008), which show that the fertility of migrants is often higher than that of non-
migrants but there is considerable variation in the excess fertility across countries. We
note that in terms of the TFR among the countries under study, the excess fertility varied
from zero – it was even slightly negative in Denmark – to 1.3 (in France), and it was
mostly situated between 0.3 and 0.5. As regards findings on mortality, they are in line
with the so-called migration paradox, which implies that migrants have lower mortality
levels than non-migrants (e.g., Aldridge et al. 2018).
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Table 1: Fertility, mortality, and population age structure indicators by
country of birth in selected European countries (annual average for
the 2014–2019 period*)
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It is well-known that population ageing tends to be lower among migrants than
among non-migrants. Indeed, in the majority of the countries we studied – with the
notable exception of France and, to a lesser extent, Germany – the percentage of the
population aged 60 years or older was lower among migrants than among non-migrants
(Table 1). In addition, given that, in general, relatively low population ageing is coupled
with a relatively high share of women of reproductive age in the total population, the
difference in the latter between migrants and non-migrants was found to be rather
pronounced. In the countries under consideration, this difference varied from 3 to 13
percentage points (Table 1). There are two other aspects we addressed in our analysis.
The first aspect concerns the age structure of the female population of reproductive age.
This issue should be considered in conjunction with the second aspect, which is the timing
of fertility. Thus, migrant women of reproductive age exhibited a later timing of fertility,
which is reflected in higher mean age at childbearing than non-migrant women (Table 1).
This pattern was generally coupled with a relatively younger age structure of foreign-
born women of reproductive age among migrants than among non-migrants. Therefore,
there were larger differences between the mean age of women of reproductive age and
the mean age of women at childbearing among migrants than among natives. The
importance of these aspects for the differentials in crude birth rates, and, therefore, in the
contributions of each population group to the crude rates of natural change, will be further
addressed below.

The findings plotted in Table 2 (columns 13 and 14) allow us to detect a quite
common – and, to a great extent, expected – feature of the differences in the birth and
death rates of the foreign-born and the native-born populations.7 At the country level,
migrants had higher crude birth rates and lower crude death rates and, therefore, higher
crude rates attributable to natural change. For instance, in Belgium, the crude birth rate
of migrants exceeded that of natives by 117 (per 10,000 migrants), whereas the
corresponding figure for the crude death rate was –38, which means that the difference
in the level of natural change due to each population was on the order of 155. The results
of the decomposition analysis highlight the role of each of the various components that
contributed to this diversity; indeed, despite the differentials in fertility and mortality, the
differences in the natural change attributable to both populations were driven by the
diversity in the population age structure (Table 2, columns 10 and 11). For example, in
Belgium, a country where migrants had much higher fertility than natives, of the entire
difference of 155, 44 were attributable to the diversity in fertility and mortality, 92 were
linked to the differentials in the age structure, and 19 resulted from the interaction

7 Results presented at Table 2 are based on our analysis considering the native-born population as the reference
population. It is worth noting that the use of the foreign-born population as a reference population does not
modify our findings (see Appendix Table A-1) in a sense that differences in crude birth and death rates as well
as in the crude rate of natural change attributable to each population group are mainly due to the differences in
population age structure than in demographic phenomena (fertility and mortality).
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between the two factors. Of course, these findings might be expected given that by
definition, birth and death rates are heavily affected by the age structure of a population.
However, among the outcomes that were less expected were the magnitude of the
population age structure effect; the multifaceted character of this effect; and the country’s
specific features, which led it to diverge from the common pattern in which the population
age structure is a key component of variations in the birth and death rates between
migrants and non-migrants.

Table 2: Demographic factors behind the differences in crude rates of natural
change attributable to the foreign- and native-born populations in
selected European countries (annual average for the 2014–2019
period,* per 10,000 population, native-born population considered as
a reference population)

Differences attributable to diversities in:

Crude birth rates Crude death rates

Fertility Population age structure

Timing Level Total

Age
structure of
women of

reproductive
age

Share of
women of

reproductive
age Total

Mortality
level

Population
age structure Total

(1) (2)

(3)
= (1) + (2) +

inter. (4) (5)

(6)
= (4) + (5) +

inter. (7) (8) (9) = (7) + (8)

Belgium 0 41 41 14 38 58 –3 –34 –37

Denmark 1 –3 –2 31 60 110 –9 –55 –64

Germany 0 48 47 10 24 37 –8 4 –3

France 0 80 80 9 16 26 1 5 6

Netherlands 1 3 4 17 45 70 –2 –32 –34

Austria 0 31 31 14 36 57 2 –35 –32

Sweden 2 24 26 16 41 64 –4 –32 –36

United Kingdom 0 19 19 21 61 95 0 –34 –34

Norway 1 17 19 28 52 95 –14 –57 –71

Switzerland 1 25 27 17 34 58 –9 –25 –34

10_Countries 0 35 35 14 36 55 –3 –12 –16

31 Countries –1 32 31 11 35 50 –8 –21 –30

EU-28 –1 32 31 11 34 49 –8 –20 –28

EU-27 –1 34 33 9 30 42 –9 –18 –27
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Table 2: (Continued)

Differences attributable to diversities in:

Crude rates of natural change attributable to each population

Fertility and
mortality Age structure Total Birth rates Death rates

(10) = (3) – (7) (11) = (6) – (8)

(12) =
(10) + (11) +

inter.
(13) = (3) + (6) +

inter (14) = (9) + inter

Belgium 44 92 155 117 –38

Denmark 7 165 157 98 –59

Germany 55 33 83 79 –4

France 79 22 113 118 5

Netherlands 6 103 103 69 –34

Austria 29 91 131 96 –35

Sweden 30 96 125 90 –35

United Kingdom 19 129 164 129 –35

Norway 33 152 183 121 –63

Switzerland 36 83 116 84 –32

10_Countries 39 67 115 99 –16

31_Countries 39 71 118 89 –29

EU-28 39 70 117 89 –28

EU-27 42 60 109 82 –26

Note: *2018–2019 for Germany and Switzerland.
Source: Own calculations based on data provided by Eurostat (2020a–2020f).

Thus in Table 2, columns 10 and 11, we show that with the notable exception of
France and Germany, the population age structure effect accounted for the largest part of
the difference in natural change attributable to each population group (between 60% and
95% of the total variation). In addition, this effect (in absolute terms) was mainly
attributable to the population age structure effect affecting crude birth rates – that is, the
age structure of women of reproductive age and the share of women of reproductive age
in the total population (Table 2, column 6) – rather than to the age structure of the total
population (Table 2, column 8), which affected the crude deaths rates. We also note that
variations in fertility were more relevant than variations in mortality (Table 2, columns 3
and 7, respectively) for the differences in terms of crude rates of natural change due to
each population. Obviously, these findings, and particularly those related to the role of
the population age structure, underlie the observation that the differences between the
two population groups were more pronounced in terms of birth rates than of death rates.

The results also highlight the importance of the differences in the age structure of
women of reproductive age, reflected in the lower mean age of migrant than native
women of reproductive age population, for the difference in crude births rates (Table 2,
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column 4). We observe that the effect of this diversity was lower than the effect
attributable to the shares of women of reproductive age. We also note that the later
fertility timing of foreign-born women relative to that of native-born women had limited
impact on the differences in crude births rates (Table 2, column 1).

3.3.2 Demographic factors behind the differences in the indirect effect of the
foreign-born population across countries

The population age structure effect was also the driving force of the differences in the
indirect effect of the foreign-born population across the various countries (Table 3,
columns 10 and 11). For instance, when Belgium is compared to Norway, we note that
the lower (by –48 per 10,000) indirect effect of migration in the former compared to the
latter was mainly due to the diversity in the population age structure of migrants residing
in the two countries, which represented a difference of –62 per 10,000, rather than to the
lower fertility of the foreign-born population in Norway than in Belgium (the
corresponding effect is 24). In practice, even in the cases of countries such as Belgium,
France, Germany, and Sweden, where fertility and mortality combined would have led to
higher crude rates of natural change attributable to the foreign-born population than those
in Norway, the population age structure effect led to a largely higher indirect effect of
migration in Norway than in the former countries.

In terms of demographic phenomena, our findings indicate that in line with the
results observed for the comparison between migrants and non-migrants, the diversity
across countries in the indirect effect of the foreign-born population was more attributable
to fertility than mortality differentials (Table 3, columns 3 and 7). However, we found no
strong evidence that the population age structure effect related to crude birth rates had a
greater importance than that related to crude death rates. In line with the findings
regarding the differences between population groups, the effect due to the variations in
the age structure of the female population of reproductive age was much lower than the
effect attributable to the differentials in the share of women of reproductive age in the
total population (Table 3, columns 4 and 5, respectively). In terms of the role of the timing
of fertility, we found no clear-cut evidence of a corresponding effect on country
differentials in the level of natural change attributable to the foreign-born population.
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Table 3: Demographic factors behind the differences in the indirect effect of
the foreign-born population in selected European countries (annual
average for the 2014–2019 period,* per 10,000 population, Norway
considered as a reference country)

Differences attributable to diversities in:

Crude birth rates Crude death rates

Fertility Population age structure

Timing Level Total

Age structure
of women of
reproductive

age

Share of
women of

reproductive
age Total

Mortality
level

Population
age

structure Total
(1) (2) (3)

= (1) + (2) +
inter.

(4) (5) (6)
= (4) + (5) +

inter.

(7) (8) (9) = (7) +
(8)

Belgium –4 35 30 –13 –23 –34 6 28 34

Denmark 5 –25 –21 –1 5 4 7 8 14

Germany –15 40 22 –19 –51 –65 6 67 73

France –7 130 119 –24 –53 –71 6 61 66

Netherlands 2 –25 –23 –19 –13 –31 6 22 28

Austria –10 0 –11 –12 –16 –27 7 27 34

Sweden –6 28 21 –13 –29 –40 4 30 34

United Kingdom –3 11 7 2 5 7 7 23 30

Switzerland 1 –8 –8 –21 –28 –46 –2 36 34

Differences attributable to diversities in:

Crude rates of natural change attributable to foreign-born population of each country
Fertility

and
mortality Age structure Total Birth rates Death rates

(10) =
(3) – (7) (11) = (6) – (8)

(12) =
(10) + (11) +

inter.
(13) = (3) + (6) +

inter (14) = (9) + inter
Belgium 24 –62 –48 –8 39

Denmark –27 –4 –37 –22 16

Germany 16 –132 –140 –53 87

France 113 –132 –60 9 68

Netherlands –29 –53 –84 –52 33

Austria –17 –55 –77 –36 41

Sweden 18 –70 –61 –22 38

United Kingdom 0 –16 –21 15 36

Switzerland –6 –81 –82 –50 32

Note: *2018–2019 for Germany and Switzerland.
Source: Own calculations based on data provided by Eurostat (2020a-2020f).
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3.3.3 Decomposing the factors behind the differences in the contribution of the
foreign-born population to overall population change due to the indirect effect

Having identified the factors that drove the variation in the indirect effect of the foreign-
born population across countries, there is a last point that merits attention: namely, the
differences in the contribution of the foreign-born population to overall population
change due to the indirect effect. As was already mentioned, this contribution depended
on the magnitude of the indirect effect and the share of migrants in the total population
of the host country, which means that the differences in the contribution relied on the
difference in the latter two aspects across countries.

The findings of the mixed decomposition and standardisation analysis plotted in
Table 4 indicate that, with the exception of the comparison between Norway and
Switzerland, where the share of foreign-born in the overall population is of the highest
level, the diversity in the contributions of the foreign-born population to overall
population change due to the indirect effect of migration was driven by differences in the
magnitude of the indirect effect. Indeed, the differentials in the shares of migrants in the
countries’ populations were of limited importance in terms of the variation in the
contribution due to the indirect effect of the foreign-born population across countries.

Table 4: Differences in the contribution of the foreign-born population to
overall population change across selected European countries
(annual average for the 2014–2019 period,* per 10,000 population,
Norway considered as a reference country)

Differences in the contribution attributable to diversities in the:

Indirect effect
Share of foreign-born in
the overall population Interactions

Total contribution due
to the indirect effect

Contribution due to net
migration

Belgium –7 3 –1 –5 –7

Denmark –6 –7 1 –11 –3

Germany –21 5 –4 –20 –1

France –9 –5 2 –13 –27

Netherlands –13 –5 2 –15 –9

Austria –12 6 –3 –8 27

Sweden –9 5 –2 –6 40

United Kingdom –3 –3 0 –5 –4

Switzerland –12 27 –12 3 3

Note: *2018–2019 for Germany and Switzerland.
Source: Own calculations based on data provided by Eurostat (2020a–2020f).

The latter observation calls for an additional remark. Although at the country level
the effect of migration on overall population change relied more on the net migration of
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migrants than the natural change attributable to migrants, the latter gained in importance
when the effect of migration was seen in terms of differentials across countries. As we
show in the last column of Table 4, in almost half of the countries under study, the
differences in the contribution of the foreign-born population to the overall population
were mainly attributable to the diversity in the indirect effect – practically, to the diversity
in the age structure – rather than to the differentials in net migration.

Findings plotted in Tables 3 and 4 allow for some comments as regards the role of
migration stocks and flows for the contribution of the foreign-born population to the
overall population change. For example, let’s compare Norway, a country with relatively
short experience a as host country, to Switzerland, a country with a long experience as a
receiving country. Obviously, migration stocks are larger in numbers in the latter than in
former; the share of the foreign-born population in country’s population was 29% in
Switzerland and 15% in Norway. This implies a stronger population ageing for migrants
residing in Switzerland than Norway; indeed, the mean age of the foreign-born population
and the share of persons aged 60 year or over within migrants were around 44 years and
20% respectively in Switzerland whereas in Norway they were 37 years and 9%. This
diversity in population ageing is reflected in a pronounced difference in crude death rates
of migrants (5.6 per 1,000 in Switzerland and 2.5 per 1,000 in Norway). By contrast, the
younger age structure of migrants in Norway as compared to Switzerland, mainly
reflected in relatively high shares of women of reproductive age (33% vs. 29%) implies
higher crude birth rates in the former than in the latter (21.3 vs. 16.3 per 1,000). Given
that fertility and mortality of migrants were of similar levels in the two countries (a TFR
of 1.8 to 1.9 and a life expectancy at birth of 84.5 to 85.0), difference in crude birth and
death rates, and therefore in the corresponding crude rate of natural change, are due – and
this is in line with the results displayed at Table 3 (last line) – to diversities in the
population age structure, mainly resulted from diversities in migration stocks than flows.

However, difference in crude rate of natural change attributable to migrants is one
of the two factors behind the differences in the contribution of the foreign-born
population to the overall population change; the second one is the share of that population
in the country’s population. In our example the difference in crude rate of natural change
is of the order of –8.2 per 1,000 or –82 per 10.000 (Table 3, column 12). Nevertheless,
this difference is counterbalanced by the diversity – which is of the order of 14 percentage
points – in terms of the share of the foreign-born population in each country; and this
implies a rather similar total contribution due to the indirect effect of migration to the
overall population change in the two countries.

Last, the role of migration flows is clearly reflected in the great diversity in the
contribution due to net migration between Norway and Austria or Sweden (last column
of Table 4), two host countries for the recent refugee flows.



Demographic Research: Volume 46, Article 7

https://www.demographic-research.org 205

4. Conclusions and discussion

There can be no doubt that in a context of accelerating population ageing and low fertility,
international migration has become the main component of overall population change
over time in Europe. The results of our analysis suggest that especially for the most recent
period, the foreign-born population has driven the shifts in the overall populations of the
European host countries, albeit with varying patterns. Specifically, we found that the
foreign-born population attenuated trends in population decline in Eastern and Southern
European countries; it accelerated population growth in a very limited number of
countries; and, more significantly, it turned expected population decline into population
growth in Western European and Nordic countries. On the whole, the foreign-born
population is undoubtedly the driving force behind overall population change and growth
in Europe, and this effect is mostly attributable to net migration (direct effect) rather than
to natural change (indirect effect) due to migrants.

Although it was not within the main scope of the paper, the analysis highlighted
some inherent demographic features of the migrant population that are of particular
importance for estimating the magnitude of the effect of the foreign-born population on
overall population change in the host countries. These features are also relevant for
differentiating between the foreign-born and native-born populations at the country level,
and among the foreign-born population and across countries, in terms of their
contributions to the shifts in the overall population size. In purely demographic terms,
the foreign-born population is not, in practice, a typical population, mainly because the
population changes that occur over time in this population result only from net migration
and deaths, and not from births. Thus, when migration flows occur, the close connection
between net migration and the change in the foreign-born population of a country implies
that there are steady differences in the age structure of migrants and of natives or of
migrants residing in another country. Those differences are usually reflected in
differentials in the age pattern of women of reproductive age, the share of women of
reproductive age, and the share of the elderly in the total population of each group.
Inevitably, this implies that there are differences in the crude birth and death rates, and,
therefore, that there are differences in terms of the contribution to overall population
change attributable to the corresponding crude rate of natural change. The results of our
analysis suggest that in addition to the contrast between the positive and negative net
migration of the foreign-born and native-born populations, respectively, the differences
in the contributions of the two population groups to shifts in the overall population were
attributable to the differences in the population age structure, while the differences in
fertility and mortality were less important. This also held true when migrants were
compared across countries. Moreover, the differences between countries in the
contribution of the foreign-born population to overall population change were often
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driven by the diversity in the age structure of the foreign-born population, rather than by
varying patterns relative to the net migration of the foreign-born population.

In addition, the close relationship between migration flows and the foreign-born
population affected the period fertility outcomes of foreign-born women. Given the
selectivity of the migrants’ age pattern, it is likely that the period fertility of the migrant
women depended more on the duration since migration, the age at arrival in the host
country, and the ethnic composition of the migrants than on the ages of the women
(Lübke 2015; Robards and Berrington 2016; Tønnessen 2020; Toulemon 2004;
Toulemon and Mazuy 2004). This probably means that net migration led to migrants
having higher fertility than native women, native-born women having a younger age
pattern than foreign-born women of reproductive age, and the latter having a later fertility
timing than the former. It also implies that the differences between the mean age of
women of reproductive age and the mean age at childbearing were greater among
migrants than among natives. These observations likely help to explain the apparent
contradiction between the excess fertility of migrants relative to that of natives in a period
perspective and the limited diversity in fertility in a cohort perspective (Burkimsher,
Rossier, and Wanner al. 2018; Wilson 2020), as well as our finding that the later fertility
timing of migrants led to a lower contribution to overall population change than would
have occurred if they had an early timing of fertility that was similar to that of natives.

What the future developments will be and the extent to which our results reflect
temporary or long-lasting effects of the foreign-born population on population change in
Europe are relevant questions. It is true that the recent period has been characterised by
pronounced migration flows that resulted from the refugee crisis, and also from intra-
European migration flows that were related to a great extent to the economic crisis of the
2010s. As these conditions are not expected to prevail in the near future, the effect of the
foreign-born population per se on the population change attributable to net migration is
expected to be of less importance. At the same time, a slowdown of migration flows will
be coupled with the ageing of the age structure of the foreign-born population, which will
mainly be reflected in reduced shares of women of reproductive age and increasing shares
of the elderly in the total population and will lead to decreasing trends in the (positive)
indirect effect of migration. However, the foreign-born population as a component of
overall population change and growth will continue to play a major role in the future
because of the projected low and probably negative contributions of natives to shifts in
the overall size of the population in their respective countries that will result from
negative net migration schemes, and the restricted or even negative natural change
attributable to them. In practice, even if there is some recovery of low fertility levels and
further decreases in mortality, the ageing of the native population resulting mainly from
the ageing of the baby boom generations will likely lead to limited or even negative
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natural change. Therefore, the foreign-born population is expected to be the main and
most likely only source for preventing future population decline.

Our paper has touched on some topics that were not analysed but that might be of
interest for future research. First, given the decisive contribution of the foreign-born
population to overall population change and to the overall number of births in particular,
the question of the role of second-generation migrants merits further attention as these
migrants are likely to have an impact on the shifts in the overall size and composition of
the native-born and overall population. Second, the ethnic dimension might be further
analysed. For EU countries in particular, the distinction between EU-born migrants and
those born in third countries might shed light on the effect of the intra-European mobility
on population developments in each country. Third, it is quite evident that the
conventional tools are not fully appropriate for investigating the various demographic
aspects of non-typical populations, such as the foreign-born population. Therefore,
research on the inherent characteristics of that population could substantially improve the
existing tools of demographic analysis.

This study has a number of strengths. It quantifies the contributions of the foreign-
born and native-born populations to changes over time in the overall population size of
European receiving countries, an aspect that has rarely been investigated in a systematic
way. It also provides a simple method for examining the various aspects of the indirect
effect of migration. The added value of the methodological aspects of the study relies on
the fact that the proposed method allows us to decompose the demographic factors
underlying the changes over time in the natural change rates between populations and
across countries. This study also has some weaknesses, which are mainly related to the
lack of data. Although the period under consideration covered the recent refugee crisis,
the analysis for some countries referred to a shorter period and often to the most recent
years (i.e., after the refugee crisis). Thus, for a limited number of countries, the effects of
the foreign-born population related to the refugee crisis were not fully reflected in the
obtained results. In addition, our analysis on the differences across countries in the
indirect effect of the foreign-born population did not cover all the countries under study.
In practice, the indirect effect was analysed only in contexts where the foreign-born
population turned the expected overall population decline into population growth, and
not in contexts in which it attenuated population decline.

5. Acknowledgements

I would like to thank the Hellenic Foundation for Research and Innovation (HFRI) for
supporting the writing of this article through the finding of the project “Demographic
Imperatives in Research and Practices in Greece” and Miriam Hils-Cosgrove for



Bagavos: On the contribution of foreign-born populations to overall population change in Europe

208 https://www.demographic-research.org

language editing. Helpful comments and suggestions from reviewers, associate editor,
and K. Michalopoulou are also gratefully acknowledged.



Demographic Research: Volume 46, Article 7

https://www.demographic-research.org 209

References

Abel, G.J. and Sander, N. (2014). Quantifying global international migration flows.
Science 343(6178): 1520–1522. doi:10.1126/science.1248676.

Aldridge, R.W., Nellums, B.L., Bartlett, S. et al. (2018). Global patterns of mortality in
international migrants: A systematic review. The Lancet 392: 2553–2566.
doi:10.1016/S0140-6736(18)32781-8.

Alho, J.M. (2008). Migration, fertility, and aging in stable populations. Demography
45(3): 641–650. doi:10.1353/dem.0.0021.

Bagavos, C. (2019). On the multifaceted impact of migration on the fertility of receiving
countries: methodological insights and contemporary evidence for Europe, the
United States and Australia. Demographic Research 41(1): 1–36. doi:10.4054/
DemRes.2019.41.1.

Burkimsher, M., Rossier, C., and Wanner, P. (2018). Who has more children in
Switzerland: Swiss or foreign women? Why the TFR is a misleading measure.
(Lives Working Papers 2018/73). Geneva: University of Geneva. http://archive-
ouverte.unige.ch/unige:124127.

Canudas Romo, V. (2003). Decomposition methods in demography. Rijksuniversiteit
Groningen. https://core.ac.uk/download/pdf/148161388.pdf.

Coleman, D. (2008). The demographic effects of international migration in Europe.
Oxford Review of Economic Policy 24(3): 452–476. doi:10.1093/oxrep/grn027.

de Beer, J., Raymer, J., van der Erf, R., and van Wissen., L. (2010). Overcoming the
problems of inconsistent international migration data: A new method applied to
flows in Europe. European Journal of Population 26(4): 459–481. doi:10.1007/
s10680-010-9220-z.

Ediev, D., Coleman, D., and Scherbov, S. (2013). New measures of population
reproduction for an era of high migration. Population Space and Place 20(7):
622–645. doi:10.1002/psp.1799.

European Commission (2020). Report from the Commission to the European Parliament,
the Council, the Economic and Social Committee and the Committee of the
Regions on the Impact of Demographic Change. Brussels COM(2020) 241 Final
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX:52020DC0241.

Eurostat (2021). Population (demo_pop) Metadata. https://ec.europa.eu/eurostat/cache/
metadata/en/demo_pop_esms.htm.

https://doi.org/10.1126/science.1248676
https://doi.org/10.1016/S0140-6736(18)32781-8
https://doi.org/10.1353/dem.0.0021
https://doi.org/10.4054/DemRes.2019.41.1
https://doi.org/10.4054/DemRes.2019.41.1
http://archive-ouverte.unige.ch/unige:124127
http://archive-ouverte.unige.ch/unige:124127
https://core.ac.uk/download/pdf/148161388.pdf
https://doi.org/10.1093/oxrep/grn027
https://doi.org/10.1007/s10680-010-9220-z
https://doi.org/10.1007/s10680-010-9220-z
https://doi.org/10.1002/psp.1799
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX:52020DC0241
https://ec.europa.eu/eurostat/cache/metadata/en/demo_pop_esms.htm
https://ec.europa.eu/eurostat/cache/metadata/en/demo_pop_esms.htm


Bagavos: On the contribution of foreign-born populations to overall population change in Europe

210 https://www.demographic-research.org

Eurostat (2020a). Population change - Demographic balance and crude rates at national
level [demo_gind]. https://appsso.eurostat.ec.europa.eu/nui/show.do?dataset=
demo_gind&lang=en.

Eurostat (2020b). Population on 1 January by age group, sex and country of birth
[migr_pop3ctb]. https://appsso.eurostat.ec.europa.eu/nui/show.do?dataset=migr_
pop3ctb&lang=en.

Eurostat (2020c). Live births by mother’s age and country of birth [demo_facbc].
http://appsso.eurostat.ec.europa.eu/nui/show.do?dataset=demo_facbc&lang=en.

Eurostat (2020d). Deaths by age, sex and country of birth [demo_macbc]. https://appsso.
eurostat.ec.europa.eu/nui/show.do?dataset=demo_macbc&lang=en.

Eurostat (2020e). Immigration by age group, sex and country of birth [migr_imm3ctb].
https://appsso.eurostat.ec.europa.eu/nui/show.do?dataset=migr_imm3ctb&lang=
en.

Eurostat (2020f). Emigration by age group, sex and country of birth [migr_emi4ctb].
https://appsso.eurostat.ec.europa.eu/nui/show.do?dataset=migr_emi4ctb&lang=e
n.

Eurostat (2017). Expert group on refugee and internally displaced persons statistics,
international recommendations on refugee statistics. https://ec.europa.eu/
eurostat/documents/7723677/8307029/International-Recommendations-on-
Refugee-Statistics.pdf/4c2fdd5c-abd1-4960-a89b-09f06fec9d64.

Giannantoni, P. and Strozza, S. (2015). Foreigners’ contribution to the evolution of
fertility in Italy: A re-examination of the decade 2001–2011. Rivista Italiana di
Economia Demografia e Statistica 69(2): 129–140.

INSEE (2021). Naissances selon le pays de naissance des parents. https://www.insee.fr/
fr/statistiques/2381382.

Kitagawa, E.M. (1955). Components of a difference between two rates. Journal of the
American Statistical Association 50(272): 1168–1194. doi:10.1080/01621459.
1955.10501299.

Lübke, C. (2015). How migration affects the timing of childbearing: The transition to a
first birth among Polish women in Britain. European Journal of Population 31(1):
1–20. doi:10.1007/s10680-014-9326-9.

MacKellar, L.F. and McNicoll, G. (2019). International migration: Approaches, issues,
policies. Introduction to the online collection of articles. Population and
Development Review 45(4): e12246. doi:10.1111/padr.12246.

https://appsso.eurostat.ec.europa.eu/nui/show.do?dataset=demo_gind&lang=en
https://appsso.eurostat.ec.europa.eu/nui/show.do?dataset=demo_gind&lang=en
https://appsso.eurostat.ec.europa.eu/nui/show.do?dataset=migr_pop3ctb&lang=en
https://appsso.eurostat.ec.europa.eu/nui/show.do?dataset=migr_pop3ctb&lang=en
http://appsso.eurostat.ec.europa.eu/nui/show.do?dataset=demo_facbc&lang=en
https://appsso.eurostat.ec.europa.eu/nui/show.do?dataset=demo_macbc&lang=en
https://appsso.eurostat.ec.europa.eu/nui/show.do?dataset=demo_macbc&lang=en
https://appsso.eurostat.ec.europa.eu/nui/show.do?dataset=migr_imm3ctb&lang=en
https://appsso.eurostat.ec.europa.eu/nui/show.do?dataset=migr_imm3ctb&lang=en
https://appsso.eurostat.ec.europa.eu/nui/show.do?dataset=migr_emi4ctb&lang=en
https://appsso.eurostat.ec.europa.eu/nui/show.do?dataset=migr_emi4ctb&lang=en
https://ec.europa.eu/eurostat/documents/7723677/8307029/International-Recommendations-on-Refugee-Statistics.pdf/4c2fdd5c-abd1-4960-a89b-09f06fec9d64
https://ec.europa.eu/eurostat/documents/7723677/8307029/International-Recommendations-on-Refugee-Statistics.pdf/4c2fdd5c-abd1-4960-a89b-09f06fec9d64
https://ec.europa.eu/eurostat/documents/7723677/8307029/International-Recommendations-on-Refugee-Statistics.pdf/4c2fdd5c-abd1-4960-a89b-09f06fec9d64
https://www.insee.fr/fr/statistiques/2381382
https://www.insee.fr/fr/statistiques/2381382
https://doi.org/10.1080/01621459.1955.10501299
https://doi.org/10.1080/01621459.1955.10501299
https://doi.org/10.1007/s10680-014-9326-9
https://doi.org/10.1111/padr.12246


Demographic Research: Volume 46, Article 7

https://www.demographic-research.org 211

Murphy, M. (2016). The impact of migration on long-term European population trends,
1950 to present. Population and Development Review 42(2): 225–244.
doi:10.1111/j.1728-4457.2016.00132.x.

ONS (2021). Live births by country of birth of mother and of father.
https://www.ons.gov.uk/peoplepopulationandcommunity/birthsdeathsandmarriag
es/livebirths/datasets/parentscountryofbirth.

Poulain, M., Perrin, N., and Singleton, A. (eds.) (2006). Towards harmonised European
statistics on European migration (THESIM). Louvain la Neuve: Presses
Universitaires de Louvain.

Poveda, A.R. and Ortega, J.A. (2010). The impact of migration on birth replacement: The
Spanish case. In: Salzmann, T., Edmonston, B., and Raymer, J. (eds.).
Demographic aspects of migration. Wiesbaden: VS Verlag für Sozial-
wissenschaften: 97–121. doi:10.1007/978-3-531-92563-9_4.

Raymer, J. and Willekens, F. (eds.). (2008). International migration in Europe. Data,
models and estimates. Chichester: John Wiley.

Rendall, M.S. and Salt, J. (2005). The foreign-born population. In: Chappell, R. (ed.).
Focus on people and migration. London: Palgrave Macmillan: 131–152.
doi:10.1007/978-1-349-75096-2_8.

Robards, J. and Berrington, A. (2016). The fertility of recent migrants to England and
Wales. Demographic Research 34(36): 1037–1052. doi:10.4054/DemRes.2016.
34.36.

Sevak, P. and Schmidt, L. (2008). Immigrant-native fertility and mortality differentials
in the United States. (Michigan Retirement Research Center Research Paper WP
2008-181). doi:10.2139/ssrn.1287297.

Sobotka, T. (2008). Overview Chapter 7: The rising importance of migrants for
childbearing in Europe. Demographic Research 19(9): 225–248. doi:10.4054/
DemRes.2008.19.9.

Tønnessen, M. (2020). Declined total fertility rate among immigrants and the role of
newly arrived women in Norway. European Journal of Population 36: 547–573.
doi:10.1007/s10680-019-09541-0.

https://doi.org/10.1111/j.1728-4457.2016.00132.x
https://www.ons.gov.uk/peoplepopulationandcommunity/birthsdeathsandmarriages/livebirths/datasets/parentscountryofbirth
https://www.ons.gov.uk/peoplepopulationandcommunity/birthsdeathsandmarriages/livebirths/datasets/parentscountryofbirth
https://doi.org/10.1007/978-3-531-92563-9_4
https://doi.org/10.1007/978-1-349-75096-2_8
https://doi.org/10.4054/DemRes.2016.34.36
https://doi.org/10.4054/DemRes.2016.34.36
https://doi.org/10.2139/ssrn.1287297
https://doi.org/10.4054/DemRes.2008.19.9
https://doi.org/10.4054/DemRes.2008.19.9
https://doi.org/10.1007/s10680-019-09541-0


Bagavos: On the contribution of foreign-born populations to overall population change in Europe

212 https://www.demographic-research.org

Toulemon, L. (2004). Fertility among immigrant women: New data, a new approach.
Population and Societies 400. https://www.ined.fr/en/publications/editions/
population-and-societies/fertility-among-immigrant-women-new-data-a-new-
approach-en/.

Toulemon, L. and Mazuy, M. (2004). Comment prendre en compte l’âge à l’arrivée et la
durée de séjour en France dans la mesure de la fécondité des immigrants? (Collection:
Documents de travail 120). Paris: INED. https://www.ined.fr/fr/publications/editions/
document-travail/comment-prendre-en-compte-l-age-a-l-arrivee-et-la-duree-de-
sejour-en-france-dans-la-mesure-de-la-fecondite-des-immigrants/.

US Census Bureau (2014). Methodology, assumptions, and inputs for the 2014 national
projections. Washington, D.C.: US Census Bureau. https://www2.census.gov/
programs-surveys/popproj/technical-documentation/methodology/method
statement14.pdf.

van Nimwegen, N. and van der Erf, R. (2010). Europe at the crossroads: Demographic
challenges and international migration. Journal of Ethnic and Migration Studies
36(9): 1359–1379. doi:10.1080/1369183X.2010.515132.

Voets, S., Schoorl, J.J., and de Bruijn, B. (eds.) (1995). The demographic consequences
of international migration. The Hague: Netherlands Interdisciplinary Demographic
Institute.

Wilson, B. (2020). Understanding how immigrant fertility differentials vary over the
reproductive life course. European Journal of Population 36: 465–498. doi:10.1007/
s10680-019-09536-x.

Wilson, C., Sobotka, T., Williamson, L., and Boyle, P. (2013). Migration and
intergenerational replacement in Europe. Population and Development Review 39(1):
131–157. doi:10.1111/j.1728-4457.2013.00576.x.

Wiśniowski, A. (2017). Combining Labour Force Survey data to estimate migration
flows: The case of migration from Poland to the UK. Journal of the Royal Statistical
Society Series A 180(1): 185–202. doi:10.1111/rssa.12189.

https://www.ined.fr/en/publications/editions/population-and-societies/fertility-among-immigrant-women-new-data-a-new-approach-en/
https://www.ined.fr/en/publications/editions/population-and-societies/fertility-among-immigrant-women-new-data-a-new-approach-en/
https://www.ined.fr/en/publications/editions/population-and-societies/fertility-among-immigrant-women-new-data-a-new-approach-en/
https://www.ined.fr/fr/publications/editions/document-travail/comment-prendre-en-compte-l-age-a-l-arrivee-et-la-duree-de-sejour-en-france-dans-la-mesure-de-la-fecondite-des-immigrants/
https://www.ined.fr/fr/publications/editions/document-travail/comment-prendre-en-compte-l-age-a-l-arrivee-et-la-duree-de-sejour-en-france-dans-la-mesure-de-la-fecondite-des-immigrants/
https://www.ined.fr/fr/publications/editions/document-travail/comment-prendre-en-compte-l-age-a-l-arrivee-et-la-duree-de-sejour-en-france-dans-la-mesure-de-la-fecondite-des-immigrants/
https://www2.census.gov/programs-surveys/popproj/technical-documentation/methodology/methodstatement14.pdf
https://www2.census.gov/programs-surveys/popproj/technical-documentation/methodology/methodstatement14.pdf
https://www2.census.gov/programs-surveys/popproj/technical-documentation/methodology/methodstatement14.pdf
https://doi.org/10.1080/1369183X.2010.515132
https://doi.org/10.1007/s10680-019-09536-x
https://doi.org/10.1007/s10680-019-09536-x
https://doi.org/10.1111/j.1728-4457.2013.00576.x
https://doi.org/10.1111/rssa.12189


Demographic Research: Volume 46, Article 7

https://www.demographic-research.org 213

Appendix

Decomposition of changes (Δ) over time (i.e., between two years) in crude rate of
natural change of population (Ν)

The components of crude rate of natural change of population (N), that is, the ratio of the
natural change (live births minus deaths) to the average population or equally the
difference between the crude birth and death rate, can be identified as follows:

𝛮 = 𝐵
𝑃
− 𝐷

𝑃
(1),

where B, D, P, 𝐵
𝑃
, and 𝐷

𝑃
 refer to births, deaths, population, crude birth rate, and crude

death rate, respectively.
Equation 1 can be formulated as follows:

𝛮 =
𝐵
𝑃
−
𝐷
𝑃

 =
𝐵𝑥
𝑃𝑥

 –
𝐷𝑥
𝑃𝑥

 =
𝑓𝑥 ∗ 𝑊𝑥

𝑃𝑥
 –

𝑚𝑥 ∗ 𝑃𝑥
𝑃𝑥

 =

= ∑ 𝑓𝑥 ∗ 𝑆𝑥𝑤𝑥  – ∑ 𝑚𝑥 ∗ 𝑆𝑥𝑥 (2),

where 𝐵𝑥 and 𝐷𝑥 represent births by mother’s age and deaths by age, respectively; 𝑓𝑥 is
the age-specific fertility rate at age x; 𝑊𝑥 refers to women of reproductive age (15 to 49
years) at age x; 𝑆𝑥𝑤 = 𝑊𝑥

𝑃
 is the share of women of reproductive age at age x in the total

population;𝑚𝑥 is the age-specific mortality rates at age x; 𝑆𝑥 = 𝑃𝑥
𝑃

is the share of persons
by age x in the total population; and x signifies the age of the individuals.

Based on Equation 2, changes (Δ) over time (i.e., between two years) in the crude
rate of natural change of population can be decomposed as

𝛥𝑁  = 𝛥
𝐵
𝑃 −

𝐷
𝑃 = 𝛥

𝐵
𝑃 − 𝛥

𝐷
𝑃 =

𝛥 (𝑓𝑥 ∗ 𝑆𝑥𝑤
𝑥

) − 𝛥 (𝑚𝑥 ∗ 𝑆𝑥
𝑥

 ) =

𝑆𝑥𝑤 ∗ 𝛥𝑓𝑥
𝑥

 + 𝑓𝑥 ∗ 𝛥𝑆𝑥𝑤
𝑥

 + 𝛥𝑓𝑥 ∗ 𝛥𝑆𝑥𝑤
𝑥

− 𝑆𝑥 ∗ 𝛥𝑚𝑥
𝑥

 + 𝑚𝑥 ∗ 𝛥𝑆𝑥
𝑥

 + 𝛥𝑚𝑥 ∗ 𝛥𝑆𝑥
𝑥

=
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[ (𝑆𝑥𝑤 ∗ 𝛥𝑓𝑥) −
𝑥

(𝑆𝑥 ∗ 𝛥𝑚𝑥)]   + [ (𝑓𝑥 ∗ 𝛥𝑆𝑥𝑤 ) −
𝑥

(𝑚𝑥 ∗ 𝛥𝑆𝑥 )]

+   [ (𝛥𝑓𝑥 ∗ 𝛥𝑆𝑥𝑤) −
𝑥

(𝛥𝑚𝑥 ∗ 𝛥𝑆𝑥  )]

(3).

In other words, changes (Δ) over time (i.e., between two years) in the crude rate of
natural change of population rely on the first term [ (𝑆𝑥𝑤 ∗ 𝛥𝑓𝑥) −  (𝑆𝑥 ∗ 𝛥𝑚𝑥)] of
Equation 3, which represents the difference between the fertility and mortality effects; on
the second term [ (𝑓𝑥 ∗ 𝛥𝑆𝑥𝑤) −  (𝑚𝑥 ∗ 𝛥𝑆𝑥)], which refers to the difference between the
population age structure effects related to birth and death rates; and on the third term
[ (𝛥𝑓𝑥 ∗ 𝛥𝑆𝑥𝑤) −  (𝛥𝑚𝑥 ∗ 𝛥𝑆𝑥)], which represents the difference between the interaction
effects.

Table A-1: Demographic factors behind the differences in crude rates of natural
change attributable to the foreign- and native-born populations in
selected European countries (annual average for the 2014–2019
period,* per 10,000 population, foreign-born population considered
as a reference population)

Differences attributable to diversities in:

Crude birth rates Crude death rates
Fertility Population age structure

Timing Level Total

Age structure
of women of
reproductive

age

Share of
women of

reproductive
age Total

Mortality
level

Population
age structure Total

(1) (2)

(3)
= (1) + (2)

+ inter. (4) (5)

(6)
= (4) + (5)

+ inter. (7) (8)
(9) =

(7) + (8)

Belgium 9 –65 –59 –20 –62 –76 4 35 39
Denmark 6 6 12 –41 –75 –100 4 50 54
Germany 28 –59 –42 6 –36 –32 9 –3 5
France 8 –96 –92 –9 –30 –38 0 –3 –4
Netherlands 6 –5 1 –19 –53 –66 1 32 33
Austria 13 –49 –40 –15 –55 –65 0 37 37
Sweden 13 –37 –27 –13 –55 –64 2 31 33
United Kingdom 2 –36 –34 –37 –87 –110 2 35 37
Norway 10 –34 –25 –39 –77 –102 6 48 54
Switzerland 18 –39 –26 –11 –49 –57 7 23 30
10 Countries 12 –53 –44 –14 –53 –64 4 13 17
31 Countries 9 –47 –40 –12 –50 –59 8 21 29
EU-28 9 –47 –40 –12 –50 –58 7 20 28
EU-27 11 –48 –40 –7 –44 –49 9 17 26
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Table A-1: (Continued)
Differences attributable to diversities in:

Crude rates of natural change attributable to each population
Fertility

and
mortality Age structure Total Birth rates Death rates

(10) =
(3) – (7)

(11) =
(6) – (8)

(12) =
(10) + (11) + inter.

(13) =
(3) + (6) + inter

(14) =
(9) + inter

Belgium –63 –111 –155 –117 38
Denmark 8 –150 –157 –98 59
Germany –51 –28 –83 –79 4
France –92 –35 –113 –118 –5
Netherlands –1 –97 –103 –69 34
Austria –40 –102 –131 –96 35
Sweden –29 –95 –125 –90 35
United Kingdom –35 –145 –164 –129 35
Norway –31 –150 –183 –121 63
Switzerland –33 –80 –116 –84 32
10 Countries –48 –76 –115 –99 16
31 Countries –48 –79 –118 –89 29
EU-28 –48 –78 –117 –89 28
EU-27 –49 –67 –109 –82 26

Note: *2018–2019 for Germany and Switzerland.
Source: Own calculations based on data provided by Eurostat (2020a–2020f).



Bagavos: On the contribution of foreign-born populations to overall population change in Europe

216 https://www.demographic-research.org


	Contents
	On the contribution of foreign-born populations to overall population change in Europe: Methodological insights and contemporary evidence for 31 European countries
	Abstract
	1. Introduction
	2. Terminology, data, and methods
	2.1 Decomposition of changes in the crude birth rate
	2.2 Decomposition of changes in the crude death rate
	2.3 Decomposition of changes in the crude rate of natural change of population
	2.4 Decomposition of the differences in the contribution due to the indirect effect of the foreign-born population across countries

	3. Results
	3.1 The contribution of the foreign-born population to overall population change
	3.2 Comparing the contributions of native- and foreign-born populations to overall population change
	3.3 Contribution to overall population change: the role of differentials
	3.3.1 Demographic factors behind the differences in the birth, death, and natural change rates attributable to the foreign-born and the native-born populations
	3.3.2 Demographic factors behind the differences in the indirect effect of the foreign-born population across countries
	3.3.3 Decomposing the factors behind the differences in the contribution of the foreign-born population to overall population change due to the indirect effect


	4. Conclusions and discussion
	5. Acknowledgements
	References
	Toulemon, L. (2004). Fertility among immigrant women: New data, a new approach. Population and Societies 400. h
	Toulemon, L. and Mazuy, M. (2004). Comment prendre en compte l’âge à l’arrivée et la durée de séjour en France dans la mesure de la fécondité des immigrants? (Collection: Documents de travail 120). Paris: INED. h
	US Census Bureau (2014). Methodology, assumptions, and inputs for the 2014 national projections. Washington, D.C.: US Census Bureau. h
	van Nimwegen, N. and van der Erf, R. (2010). Europe at the crossroads: Demographic challenges and international migration. Journal of Ethnic and Migration Studies 36(9): 1359–1379. d
	Wilson, B. (2020). Understanding how immigrant fertility differentials vary over the reproductive life course. European Journal of Population 36: 465–498. d
	Wilson, C., Sobotka, T., Williamson, L., and Boyle, P. (2013). Migration and intergenerational replacement in Europe. Population and Development Review 39(1): 131–157. d
	Wiśniowski, A. (2017). Combining Labour Force Survey data to estimate migration flows: The case of migration from Poland to the UK. Journal of the Royal Statistical Society Series A 180(1): 185–202. d
	Appendix
	Decomposition of changes (Δ) over time (i.e., between two years) in crude rate of natural change of population (Ν)

	On the contribution of foreign-born populations to overall population change in Europe: Methodological insights and contemporary evidence for 31 European countries
	Abstract
	1. Introduction
	2. Terminology, data, and methods
	2.1 Decomposition of changes in the crude birth rate
	2.2 Decomposition of changes in the crude death rate
	2.3 Decomposition of changes in the crude rate of natural change of population
	2.4 Decomposition of the differences in the contribution due to the indirect effect of the foreign-born population across countries

	3. Results
	3.1 The contribution of the foreign-born population to overall population change
	3.2 Comparing the contributions of native- and foreign-born populations to overall population change
	3.3 Contribution to overall population change: the role of differentials
	3.3.1 Demographic factors behind the differences in the birth, death, and natural change rates attributable to the foreign-born and the native-born populations
	3.3.2 Demographic factors behind the differences in the indirect effect of the foreign-born population across countries
	3.3.3 Decomposing the factors behind the differences in the contribution of the foreign-born population to overall population change due to the indirect effect


	4. Conclusions and discussion
	5. Acknowledgements
	References
	Toulemon, L. (2004). Fertility among immigrant women: New data, a new approach. Population and Societies 400. h
	Toulemon, L. and Mazuy, M. (2004). Comment prendre en compte l’âge à l’arrivée et la durée de séjour en France dans la mesure de la fécondité des immigrants? (Collection: Documents de travail 120). Paris: INED. h
	US Census Bureau (2014). Methodology, assumptions, and inputs for the 2014 national projections. Washington, D.C.: US Census Bureau. h
	van Nimwegen, N. and van der Erf, R. (2010). Europe at the crossroads: Demographic challenges and international migration. Journal of Ethnic and Migration Studies 36(9): 1359–1379. d
	Wilson, B. (2020). Understanding how immigrant fertility differentials vary over the reproductive life course. European Journal of Population 36: 465–498. d
	Wilson, C., Sobotka, T., Williamson, L., and Boyle, P. (2013). Migration and intergenerational replacement in Europe. Population and Development Review 39(1): 131–157. d
	Wiśniowski, A. (2017). Combining Labour Force Survey data to estimate migration flows: The case of migration from Poland to the UK. Journal of the Royal Statistical Society Series A 180(1): 185–202. d
	Appendix
	Decomposition of changes (Δ) over time (i.e., between two years) in crude rate of natural change of population (Ν)


