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Using future age profiles to improve immigration
projections

Terje Skjerpen 1 and Marianne Tønnessen 2

1Statistics Norway, 2Oslo Metropolitan University

Young adults migrate more than older people. As populations in many countries get older, this may affect

out-migration—and thus immigration to other countries. This is not usually accounted for in projections

of future immigration, even though considerable ageing is expected globally. We show how United

Nations projections of future age profiles in origin regions can be combined with those regions’

emigration rates by age group to improve national projections of immigration to a destination country,

exemplified by Norway. Using various methods for projecting future migration, we show that projected

immigration tends to be lower when taking expected ageing in origin regions into account. This may have

a considerable effect on population projections: for Norway, taking changing age profiles in origin

regions into account in immigration projections would have an effect on the projected population of

Norway equivalent to that of reducing the fertility assumptions by 0.1 children per woman.

Supplementary material is available for this article at: http://dx.doi.org/10.1080/00324728.2020.1794019
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Introduction

Population projections are essential for planning in
numerous areas, and thereby shape future societies.
However, producing accurate population projections
for nations is challenging, primarily because it is hard
to foresee the future of fertility, mortality, and inter-
national migration. Of these, international migration
is usually considered the most difficult component to
forecast (Coleman 2008; Bijak 2011; Lee 2011). The
difficulty of forecasting immigration is not primarily
due to lack of knowledge about the determinants of
international migration; a vast body of literature has
already identified several important determinants,
such as income differences, unemployment, legal
changes, and political unrest (Massey et al. 1993; Kare-
mera et al. 2000; Hatton and Williamson 2003, 2005;
Kim and Cohen 2010; Mayda 2010; de Haas 2011;
Ortega and Peri 2013; Conte and Migali 2019; Weber
2019). The major challenge in forecasting immigration
is, rather, that many of these determinants are them-
selves hard to project accurately in the long term.
International and national statistical agencies

take different approaches to projecting future

immigration (Cappelen et al. 2015), but models for
migration forecasting are few in number and rela-
tively underdeveloped (Raymer and Wiśniowski
2018). Some agencies keep the immigration level
constant at the current level or make forecasts
based on expert judgements. Others, such as the
United States (US) Census Bureau, project immi-
gration of foreign-born people using rates of emi-
gration from origin countries (United States
Census Bureau 2018). Origin countries may be
grouped into regions, and rates of emigration are
calculated by dividing annual figures for immigra-
tion from each origin region by figures for the popu-
lation in those regions. Statistics Sweden uses
emigration rates from the Nordic and European
Union (EU) countries in its population projections
(Statistics Sweden 2018), and Statistics Norway
bases its immigration projection model on emigra-
tion rates from different regions of the world (Cap-
pelen et al. 2015).
During the twenty-first century, a marked ageing is

expected to take place globally. However, as far as
we know, no national or international agency uses
estimates of this changing age structure throughout
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the world in their immigration projection models.
Taking this into account is worth considering, for at
least five reasons:

(1) The propensity to emigrate is closely related
to age, and age profiles of migration have
proved quite regular across contexts (Rogers
and Castro 1981; Raymer and Rogers 2008;
Wiśniowski et al. 2016; Raymer and
Wiśniowski 2018). Hence, there is reason to
believe that changing age composition will
affect out-migration.

(2) Unlike for many other determinants of inter-
national migration, relatively reliable fore-
casts exist for future age composition in all
countries up to 2100 (United Nations 2019a).

(3) These forecasts suggest marked changes in age
profiles throughout this century, with poten-
tially profound implications for international
migration flows.

(4) Using different rates by age is already an inte-
grated part of many population projections,
for example for fertility or mortality and
even some migration flows, such as emigration
or internal migration.

(5) Taking future age structures into account can
be a relatively uncomplicated exercise, as we
show in this paper.

Using migration age profiles in the pursuit of
better migration forecasts has already been
suggested, for instance, by Raymer and Wiśniowski
(2018). Within the Bayesian framework, their
model forecasts age and sex patterns of immigra-
tion and emigration based on observed overall
migration flows by age and sex to and from a
country, exemplified by South Korea, Sweden,
and Australia. We add to this literature by using
rates (instead of absolute numbers), which we
apply to projected populations in different origin
regions, allowing us to take into account expected
changes in population size and age structure in
different parts of the world.
The aim of this paper is to investigate how data on

expected future age profiles in origin regions can
inform immigration projections. Population size by
age group will, however, most probably not be the
only factor determining future international
migration, and thus our approach cannot replace
careful considerations of how other factors—such
as relative economic opportunities, migrant net-
works, costs of migration, political barriers, etc.—
will affect immigration in the years to come.

This paper focuses on international migration.
However, internal and international migrants often
exhibit similar age structures, and internal migration
may also be affected by changing age structures in
origin areas. Internal migration accounts for more
movements than international migration (Skeldon
2017), and as explored, for instance, by Cooke
(2011, 2013) and Champion et al. (2018), observed
declines in the number of internal migrants in many
developed countries may be partly due to ageing, in
addition to other factors, such as changes to the
economy.
Another body of research has used data on

changes in population stocks to produce estimates
of global bilateral migration flows (Abel and
Sander 2014; Abel 2018; Abel and Cohen 2019).
Although that research has not projected future
immigration or applied age-specific rates to the
stocks, it has shown how internationally available
population data and sound methods can be used to
improve our understanding of migration flows.
In the rest of this paper, we show how the United

Nations (UN) Population Division’s projections of
future age profiles in origin regions can be com-
bined with rates of emigration by age group to
improve projections of immigration to a destination
country, using Norway as a case study. First, we
briefly present the data used in this paper.
Second, we introduce some relatively straightfor-
ward ways of incorporating data from the UN on
changing age structures in origin regions into pro-
jections of future immigration. We use observed
rates of emigration from origin regions for different
age groups to project future rates, via several stan-
dard methods for extrapolating trends. Third, we
show the differences in projected immigration
between estimates based on disaggregated age
groups and similar estimates with no age disaggre-
gation. Finally, we estimate the effect of these
differences on the projected future population
size of Norway.
Our results show that the projected future total

immigration to Norway declines when introducing
age disaggregation, no matter which method is
used. The effect on projected total population in
Norway differs depending on the method used. For
most methods, however, the effect of age disaggrega-
tion on the projected population in Norway is
between 300,000 and 500,000 fewer inhabitants in
2100, which is a sizeable effect for a population that
in 2020 numbered 5.4 million inhabitants. The
effect size is similar to that of reducing the assump-
tions on future total fertility by 0.1 children per
women throughout the projection period.
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Data and descriptives

To forecast future immigration to any country based
on emigration rates from origin regions by age group,
at minimum two main data inputs are needed:

(1) Data on historical and future population in
origin regions, by age group
We use the UN Population Division’s World
Population Prospects (WPP) database, which
is freely available at https://population.un.
org/wpp/. WPP offers estimates of the popu-
lation in all countries back to 1950 by five-
year age group, and provides projections of
population by five-year age group for all
countries up to 2100. In this study, we use
the medium variant from the 2019 Revision
of WPP (other variants are also available,
such as high and low fertility).

(2) Data on immigration to the destination country,
by origin and age group
We use Statistics Norway data on immigration
to Norway, which are based on the Norwegian
population register and cover all immigrants
who have moved to Norway. Unlike many of
the world’s migration flows, immigration to
Norway is well recorded in the population reg-
ister. Immigrants are defined as people who
were born abroad, with foreign-born parents
and grandparents, and who have immigrated
to Norway with the intention to stay for at
least six months, with legal permission to
stay. Immigrants who left the country in the
same calendar year as they arrived are
removed from this sample; they constitute
around 1,000 annually.

By dividing figures on annual migration from an
origin region to Norway by the origin population,
we obtain annual migration rates—either for the
total population or for age groups. From these
rates, forecasts of future rates can be made. Several
methods can be used for such forecasts, such as an
average over a given number of years, or different
econometric methods for extrapolation of the
observed trends in migration rates. The methods
used in this paper are described after the presen-
tation of the origin country groups and age groups.

The country groups

The categorization of origin country groups
obviously depends on the national context and

migration history. Norway has received immigrants
from most countries in the world. Until the mid-
1980s, immigrants mostly came from other Western
countries. Immigration from non-Western countries
has increased substantially since the mid-1980s, and
after the EU enlargement in 2004, there was a
steep increase in immigration from the new
member states.
In this paper, immigrants’ origin countries are

grouped into three regions, in line with the grouping
used in the official Norwegian population projec-
tions: Country group 1 includes Western Europe,
the US, Canada, Australia, and New Zealand;
Country group 2 includes the new Eastern EU
member states; and Country group 3 comprises the
rest of the world. The five origin countries with
most migrants to Norway, 1990–2017, by country
group were: Sweden, Germany, Denmark, the
United Kingdom, and the US in Country group 1;
Poland, Lithuania, Romania, Latvia, and Bulgaria
in Country group 2; and Somalia, the Philippines,
Iraq, Syria, and Russia in Country group 3. Africa
was the origin area for 23 per cent of all immigration
from Country group 3.
Figure 1 shows immigration to Norway from these

country groups since 1975. Since 2011, immigration
from Country group 1 (Western countries) and
Country group 2 (new Eastern EU states) has
decreased markedly. This decline can mainly be
explained by economic circumstances in Norway
and in origin areas. Immigration from Country
group 3 has not seen the same decrease, but
peaked in 2016, due mainly to an influx of Syrian
refugees. Immigrants from the three groups tend to
be driven by different reasons for immigration (Stat-
istics Norway 2019) and to some degree have had to
meet different sets of legal frameworks for entering
and staying in Norway (however, note that immi-
grants from the US, Canada, Australia, and New
Zealand are not subject to the same free mobility
within the European Economic Area as the rest of
Country group 1). A breakdown of each country
group by single countries is provided in Appendix
A in the supplementary material.

The age groups

Although immigrants from the three country groups
differ, their age profiles at immigration are relatively
similar, and these profiles also tend to be quite stable
over time. Figure 2 shows the arrival age of immi-
grants who moved to Norway during 1990–2017, by
country group.

Future age profiles and migration projections 3
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The patterns shown in Figure 2 are fairly similar to
many other migration age profiles: the mid-20s is the
most common arrival age for all three country groups.
The youngest children also constitute a fair share of
all immigration, with declining shares until around
age 15. Thereafter we see a sharp increase, before the
proportions fall again after the mid-20s. Relatively
few immigrants are 40 years or older at arrival.
In this paper, we use three age groups as shown in

Figure 3: these can be roughly described as (1) chil-
dren (0–14 years); (2) peak migration age (15–39
years); and (3) older ages (40 years and older). We
prefer to keep the number of groups small to avoid
groups with too few observations, and to allow for
possible slight changes in the age profiles over time.
Since the WPP data on origin populations are pro-
vided in five-year age groups, we also ensure that
the age division lines are divisible by five. Our peak

migration age starts at 15 in order to capture possible
peaks among the oldest teenagers, such as students
(Wilson 2010).
The WPP data show that the share of the popu-

lation in the peak migration ages is on the decline
in most of the world. Figure 4 shows estimated and
projected population in each origin country group
(WPP medium variant) by share in each age group.
While the projected share of children is constant or
declining in all groups, the share of population at
the more sedentary older ages is expected to increase
markedly, particularly in Country group 2 (new
Eastern EU member states) and Country group 3
(rest of the world).
Hence, while the age profiles of migrants seem

fairly stable over time, the expected share of popu-
lation at different ages is expected to change mark-
edly. The fact that most people migrate at ages that

Figure 1 Immigration to Norway from three origin country groups, 1975–2017
Source: Statistics Norway.

Figure 2 Age profiles of immigrants arriving in Norway by origin country group, 1990–2017
Notes: Thick lines show averages; thin grey lines show single arrival years.
Source: Statistics Norway and authors’ calculations.
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will constitute a decreasing share of the population in
most origin regions, suggests that this may be an
important factor to take into account when project-
ing future immigration. In the following, we show
how this can be done.

Methods

To provide estimates of how disaggregating an immi-
gration forecast model by age group would affect popu-
lation projections, we apply a four-step procedure.
First, we calculate emigration rates based on

registered data up to 2017 (from Statistics Norway

on immigration to Norway, and from the UN on
population in the three country groups). The rates
are calculated for each year by dividing annual
immigration to Norway from each country group
by the mid-year population (in ‘000s) in the same
country group. This is done for the total population
and by age group. Figure A1 in Appendix B (in the
supplementary material) shows how these rates
have changed over time, by age group, and by
country group.
Second, we project future emigration rates for each

of the three country groups, using several methods for
extrapolation. For each method we make two

Figure 3 Classification of immigrants’ arrival ages in Norway and average age profiles for immigrants arriving
1990–2017, by origin country group
Source: As for Figure 2.

Figure 4 Share of population in different age groups, estimated and projected by the WPP 2019 medium
variant, by country group, 1975–2100
Source: World Population Projections and authors’ calculations.
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different extrapolations: one based on the emigration
rates for the total population, and one based on separ-
ate rates for the three age groups defined earlier.
These emigration rates are, in turn, applied to UN

projections of population in origin regions, for the
total population and also for the population disaggre-
gated into the three age groups. This gives us projec-
tions of future migration to Norway with and
without the use of age profiles in origin regions.
Hence, the aggregated version (projections using the
same emigration rates for all ages) takes into
account changes only in total population size in
origin regions, whereas the age-disaggregated versions
(using different emigration rates for the three age
groups) take into account the projected changes in
age structure shown in Figure 4, as well as changes
in total population size. The aggregated versions can
also be seen as estimates of future migration to
Norway in a scenario with population growth in
origin regions but no changes to age composition.
Third, the differences between the two extrapol-

ations (aggregated and disaggregated by age group)
are estimated, showing how immigration projections
for Norway could change if changing age profiles in
origin regions were taken into account.
Finally, to illustrate the magnitude of these differ-

ences, we use the Norwegian model for official popu-
lation projections to project future population in
Norway with and without the differences. This gives
us an impression of the long-term, cumulative effect
such a model change would have on population pro-
jections, exemplified by Norway.

Projecting migration rates

Projections of future migration rates may be
obtained from observed annual migration rates in
many ways. In this paper we consider seven different
methods. For each method, we derive future
migration rates for each of the three age groups, as
well as for the whole population, to compare

projections from the age-disaggregated method
with those from the method without disaggregation.
This is done for all three country groups.
A schematic overview of the methods is shown in

Table 1, whereas Appendix C in the supplementary
material gives a more detailed description of each
method.
The methods can be classified into two main cat-

egories. The first category (models M1–M3) is
based on the mean of emigration rates over some
years before 2018. Model M1 uses the ten years
2008–17 when calculating the means, whereas M2
uses five years (2013–17). M3 uses the same period
as M1, but with weighted means, where the most
recent years are given most weight.
The second category (models M4–M7) forecasts the

emigration rates by using econometric time-series
models, that is, vector autoregressive (VAR) and auto-
regressive (AR) models. VAR and AR models have
been used for a long time for the purpose of forecasting.
Like the threemethods already discussed, they are easy
to implement, but these models are stochastic. Using a
VAR model specified for three (log-transformed) emi-
gration rates (by age) implies that information from the
two other emigration rates is also used when one of the
emigration rates is forecasted. In contrast, AR models
do not use information from groups other than the
one we estimate. Whereas models M6 and M7 use
AR(1) and AR(2) models, respectively, for both the
aggregated and disaggregated approaches, M4 and
M5 use VAR(1) and VAR(2) models in the disaggre-
gated approach and AR(1) and AR(2) models in the
aggregated approach (the number in parentheses
shows the length of the time lag). Hence, the models
used in the aggregated approaches are similar for M4
and M6, and for M5 and M7.
The reason we consider the two models M6 and

M7 is that our time series used for estimation are
not very long. The annual data cover the years
1990–2017. Using AR models in the disaggregate
approach involves fewer unknown parameters than
the models based on a VAR specification.

Table 1 Projection methods for emigration rates used in this study

Weighted and unweighted means of registered emigration rates
M1 Ten years unweighted mean (2008–17)
M2 Five years unweighted mean (2013–17)
M3 Weighted mean using the years 2008–17; most recent year has most weight
Vector autoregressive (VAR) and autoregressive (AR) models
M4 VAR(1) models for three emigration rates by age group. AR(1) model in the aggregate approach
M5 VAR(2) models for three emigration rates by age group. AR(2) model in the aggregate approach
M6 AR(1) models for the emigration rates in both the aggregated and age-disaggregated approach
M7 AR(2) models for the emigration rates in both the aggregated and age-disaggregated approach

6 Terje Skjerpen and Marianne Tønnessen



Results

In Figure 5, the differences between the solid and
dotted lines of the same colour show the effect of
estimating future immigration using age groups.
For projections shown by solid lines, no age infor-
mation is used, so all the changes stem from
changed population size in origin regions. The
dotted lines show the sum of immigration estimated
separately for each of the three age groups. When
the dotted line lies below the solid line of the
same colour, introducing age disaggregation in the
forecast reduces the projected future immigration
to Norway.

The results are almost unequivocal: for Country
group 1 (Western countries) projected future immi-
gration to Norway declines with age disaggregation,
no matter which method we use. The same is the
case for Country group 3 (rest of the world). For
Country group 2 (new Eastern EU member states),
six out of seven methods yield similar results. For
the remaining method, M6, introducing age disaggre-
gation reduces projected immigration during most of
the projection period, but not in the far future. For
the whole projection period taken together,
however, the aggregate approach in method M6
yields higher immigration projections than the corre-
sponding age-disaggregated method. However, we

Figure 5 Immigration to Norway from three origin country groups, registered 1990–2017 and projected 2018–
2100 by seven different methods, aggregated and disaggregated by age
Notes: The line shadings indicate the seven different methods used. Projections using disaggregated age groups in origin
regions are shown by dotted/dashed lines and those with no age disaggregation are shown by solid lines.
Source: As for Figure 2.
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believe that the projections for Country group 2 pro-
duced by method M6 are too high in the case of both
the disaggregated and aggregated models (recall that
method M6 coincides with method M4 in the aggre-
gated model). It is striking that the projections in
this case deviate so substantially from those obtained
by using methods M4 (in the disaggregate case), M5,
or M7. This may indicate that the time-series models
used in method M6 are too simple. In all the AR/
VARmodels, we leave out possible intervention vari-
ables in order to obtain simpler and more mechanical
specifications; however, the inclusion of such vari-
ables may improve the performance of all methods
based on AR/VAR models, especially the one
based on the most parsimonious models. (In other
research we have made use of a level shift variable
to pick up the effect of the extension of EU in
2004, which gave individuals in most of the countries
in Country group 2 much easier access to Norway.
The level shift variable was 0 until 2003, 0.67 in
2004, and 1 from 2005 onwards. Incorporating this
dummy variable, possibly alongside some other inter-
vention variables, could have generated predictions
using M6 that would have been more in line with
those obtained using the other time-series models.)
Figure A2 in Appendix B (supplementary

material) shows the sum of these results across
country groups. More detailed figures on the differ-
ences by country groups and models are shown in
Figure A3.
Since we are not primarily interested in the levels

of the forecasts from each of these models, but in

the effects of introducing disaggregation by age, in
Figure 6 we show only the differences between aggre-
gated and age-disaggregated results within each
method, summarized over the three country groups.
The lower the line, the more negative is the effect
of introducing age disaggregation in projections of
immigration.
The results based on methods M4 and M5 deviate

somewhat from the others in that the effects are quite
large, and we judge them not to be credible. As
revealed by Figure A3 in Appendix B, these results
are related to Country group 2 in the case of
method M4 and Country group 3 in the case of
method M5. For both country groups it may be
advantageous to include intervention variables in
the time-series models to pick up effects of important
events that have occurred during the estimation
period. For most of the other methods used, annual
total forecasted immigration would be lower by
between 100 and 1,000 if future age profiles in
origin regions were taken into account.

Effect on the projected population

One way to measure the long-term effect of introdu-
cing age disaggregation could simply be to add up the
annual differences in projected immigration over the
projection period. However, this does not necessarily
correspond to the effect on the population size, since
some immigrants emigrate from Norway, some die,
and some give birth. By using the Norwegian

Figure 6 Difference in annual immigration to Norway, 2018–2100, if projection method disaggregates by age
(for sum of the three origin country groups)
Source: Authors’ calculations.
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model for (official) population projections, we calcu-
late the effect on the projected total population in
Norway. This model is a cohort component model
in which different rates of fertility and emigration
from Norway are applied to different immigrant
groups, according to origin region (corresponding
to the country groups described earlier) and dur-
ation of stay, as well as by age and sex (Syse et al.
2018). In addition to immigration projected for
people born in the three country groups, the
model also incorporates the return migration of
people of Norwegian origin (currently at around
7,000 annually; this flow is further discussed later).
Mortality rates are similar for immigrants and
natives. We use the same rates for fertility, mortality,
and out-migration as were used in the official Nor-
wegian population projection published in 2018.
The only differences from those projections are
the changes made in immigration assumptions for
each country group, where the differences resulting
from age disaggregation were subtracted from the
original immigration assumptions.
Figure 7 shows the differences in the projected

population size of Norway due to the introduction
of age disaggregation. Not surprisingly, the differ-
ences are largest (more than 2 million inhabitants
in 2100) for method M4 (which also showed the
largest differences in projected immigration in
Figure 6).
For most methods, however, the effect on the pro-

jected population in Norway in 2100 lies between

300,000 and 500,000 inhabitants. This is a consider-
able effect, given that Norway’s population in
January 2020 was 5.4 million, and is projected to
increase to about 7.3 million by 2100 according to
the 2018 official projection’s main projection. For
comparison, Norway’s capital Oslo was home to
690,000 inhabitants and the second largest city
Bergen had 280,000 (as at January 2020). However,
given the large uncertainty in population projections,
the size of this age-disaggregation effect may instead
be illustrated by comparing it with the effect of chan-
ging other assumptions: if the assumption on fertility
had been reduced by 0.1 children per woman, the
effect on projected population size in 2100 would
have been around 450,000, almost the same as the
effect of disaggregating by age using the majority of
our methods. Or to put it differently: disaggregation
by age in the immigration projections has approxi-
mately the same effect on projected future popu-
lation size as reducing the assumptions on future
period total fertility by 0.1 children per woman.

Conclusion and further work

Population projections are essential tools in planning
for our future societies. However, they are uncertain,
not least because projections of future immigration
are very uncertain.
In the literature on determinants of international

migration, a lot of work has been devoted to

Figure 7 Differences in projected population size in Norway, 2018–2100, caused by introducing age disaggrega-
tion into immigration projections
Source: As for Figure 6.
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estimating the effect of different factors on migration
flows. However, for these estimates to be useful for
migration projections, forecasts of these relevant
factors must also be available, which is seldom the
case in the very long term. Here, we instead focus
on a virtually neglected demographic factor relevant
for migration, for which relatively reliable forecasts
exist: ageing in origin regions.
Population ageing is already taking place in most

countries of the world, as a result of declining ferti-
lity and increasing life expectancy, and it is expected
to continue in the years to come. This ageing can
have clear implications for migration flows, simply
due to a reduced share of the population group
with the largest propensity to migrate. By making
the role of the international demographic process
of ageing explicit in immigration projections, we
are treating international migration as an integrated
part of other global demographic patterns and
processes.
Using different standard projection methods, we

find that accounting for ageing in origin regions
tends to lower projected immigration to Norway for
the period 2018–2100. We compare two strategies
for projecting immigration to Norway from three
different regions. First, we disregard the age struc-
ture, and project emigration rates from the regions
to Norway for all ages combined. Second, we use
specific emigration rates for three age groups. We
find that the effects of disaggregating by age are size-
able, although they vary somewhat between the
different methods. In most methods, however, disag-
gregation by age in the immigration projections has
approximately the same effect on future population
size as reducing the assumptions on future period
total fertility by 0.1 children per woman.
Thus, although many trends, such as cheaper trans-

port and more transnational ties, may suggest
increasing migration between countries in the years
to come, our results suggest that ageing in origin
regions is likely to pull in the other direction and con-
tribute to lower migration.
It is possible that the effects of changing age struc-

ture may in fact be stronger than we estimate.
Smaller cohorts may meet quite different opportu-
nities in their home country compared with larger
cohorts (Pampel and Peters 1995). For instance,
their possibilities in the labour market may be differ-
ent, with less competition for jobs, while different
demands or expectations in the family sphere may
also emerge if there are fewer siblings to take care
of elderly parents. Such factors may increase the pro-
pensity for smaller cohorts to stay in their country of
origin.

One aim of this paper is to present approaches that
can also be used outside Norway. Since the UN data
are freely available, it is possible in all national con-
texts to obtain information on projected ageing in
origin countries. The UN publishes its data at the
country level, which allows for high flexibility when
it comes to tailoring the country groupings to
mirror the immigration situation in the destination
country studied.
The approach presented in this paper has some

limitations and also some potential for further
exploration and expansion. First, the country group-
ing is tailored for projecting immigration to
Norway; other groupings of countries will be more
relevant for projecting immigration to other
countries. In addition, Country group 3 is large,
encompassing many very different countries. One
further development could be to split this group
into several smaller groups. For instance, Africa
could be a separate group, since this continent faces
a different demographic outlook compared with
Asia, for instance. Figure A4 in Appendix B (sup-
plementary material) illustrates the effect of separ-
ating Africa from the rest of Country group 3
(mainly Asia, Latin America, and Eastern Europe
outside the EU). The projected immigration is
higher when considering Africa separately.
However, for most of the methods applied, the
effect of introducing age groups in the estimations
(which is the main concern of this paper) is quite
similar whether we split Country group 3 or not.
In principle, all the methods we apply can be used

with more than three country groups. However, the
quality of the data may vary, and it may be hard to
obtain time series of the length used in this analysis.
For the autoregressive time-series models, and
especially the VAR models, it is important that the
time series are of sufficient length. Thus, it may be
challenging to use such models when applied to a
very disaggregated grouping of the countries, if that
affects the quality of the time series. Large country
groups may also give more stable results when
migration flows increase from some countries and
decrease from other countries within the same
group, whereas the use of smaller country groups
essentially assumes no shift in migration trends
between origin areas (apart from those due to chan-
ging population and age structure).
The second limitation concerns projections of

return migration of natives (in this case, people
of Norwegian origin). This type of migration is
harder to estimate using the methods presented
in this paper, because there are usually no data
—or, equally important, forecasts—available for
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natives living abroad, particularly not by age, as
needed as denominators in the estimations and
projections. In the Norwegian population projec-
tions, this return migration is projected by a
simple extrapolation of the registered immigration
in this group, usually around 7,000–10,000
annually (Syse et al. 2018). One alternative could
be to estimate a ‘pool’ of natives abroad, by
using registered (and projected) out-migration of
natives alongside assumptions on their mortality.
Then return migration rates may be applied to
such a pool, an approach explored in Sweden’s
population projections (Statistics Sweden 2014).
To estimate such a pool, UN ‘International
migrant stock’ data on migrants by origin country
might also be useful (United Nations 2019b),
although these data are not published by age and
do not include forecasts.
Another way around this could be to replace immi-

gration of those born in other countries with all immi-
gration entries by country or region of departure, no
matter where the people were born. However, many
national population projections produce figures of
residents by origin. In those cases, this latter
approach would require some additional assump-
tions on the share of immigrants from each region
who are native born.
Finally, while the method outlined in this paper

allows population size and age composition in
origin regions to change, it basically assumes that
other factors affecting migration—such as economic
conditions—are held constant, which most probably
will not be the case. However, it is possible to extend
the method to include other determinants of
migration, estimating emigration rates as left-hand
variables in an econometric model. The official
population projections published by Statistics
Norway use econometric models that resemble
those reported by Cappelen et al. (2015). These
were dynamic single-equation models for total emi-
gration rates, where right-hand variables were rela-
tive income per capita, unemployment rates, and
stock of immigrants already living in Norway as a
proxy for network effects. Furthermore, some
dummy variables were included to capture the
effects of special events. Within this framework it
should also be possible to use an age-disaggregated
approach, in which each of the three regions has a
set of three regression equations, where the left-
hand variables are (logs of) emigration rates for
the three age groups we consider in this paper.
In conclusion, the results of this study make a case

for accounting for changing age profiles in origin
regions when projecting future immigration to any

country, irrespective of the method currently in
use. Although this is only one of a multitude of
factors that may affect future migration flows, it is
one of few where forecasts exist for the very long
term.
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