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Abstract: While levels of migration within countries has been trending down in a
number of advanced economies, Sweden has recorded a rise in internal migration
among young adults. An increase in aggregate migration levels can be the result
of a decline in immobility, an increase in repeat movement or a combination of
both. In this paper, we draw on retrospective survey and longitudinal register data
to explore the demographic mechanisms underpinning the rise in internal
migration among young Swedes born in the thirty years to 1980 and we compare
the migration behaviour of the youngest cohort to that of their European
counterparts. Of all 27 European countries, Sweden reports the highest level of
migration among young adults, which is the result of very low immobility combined
with high repeat movement. The increase in migration has been particularly
pronounced for long-distance moves for the post 1970-cohorts. Analysis of orderspecific components of migration shows that this is the result of a decrease in
immobility combined with a modest rise in higher-order moves, whereas it is the
rise in higher-order moves than underpins the increase in short-distance
migration. This upswing has been accompanied by a shift in the ages at migration,
characterised by an earlier start and later finish leading to a lengthening of the
number of years young adults are mobile. The results indicate that change in
migration behaviour is order specific, which underlines the need to collect and
analyse migration by move order to obtain a reliable account of migration trends.
In addition to providing explanations changes in migration behaviour among young
adults Swedes, we propose methods for desegregating measures of internal
mobility by migration order.
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1. Introduction
Sweden, along with its Nordic neighbours, is a highly mobile country, with nearly
14 percent of its population changing address every year, which is twice the
European average (Bell et al., 2015a). The intensity of both short- and longdistance migration have been broadly stable in Sweden over the last decades,
which is in contrast to falling migration levels in Australia, the United States, Japan
and Italy but similar to the stable patterns observed in the UK and Germany (Bell,
Charles-Edward, Bernard, & Ueffing, 2018). Since the beginning the 20th century
rates of inter-parish migration have oscillated, with a peak after World War II,
followed by a bust in the 1960and 1970s (Shuttleworth, Osth, & Niedomysl, 2018).
Since the beginning of the 1980s there has been a gradual increase in inter-parish
and inter-county migration rates (Lundholm, 2007), but rates of address-changing
within the same parish has gone slightly down.
While migration levels have been broadly stable, Sweden has witnessed an
increase in migration levels among young adults, with the rate of annual migration
between local labour markets doubling in the last twenty years (Kulu, Lundholm,
& Malmberg, 2018). Decomposing annual rates of migration between labour
markets by move order and standardising for key socio-demographic
characteristics, Kulu et al. (2018) have showed that this increase has been
particularly pronounced for the first migration, whereas more trends for higherorder migrations have been more stable. This upswing is thought to be linked to
tertiary education expansion. While the number of women with tertiary
qualifications tripled and that of men doubled between the 1948 and 1986 birth
cohorts (Chudnovskaya & Kolk, 2017; Hogskoleverket, 2013), the distribution of
higher educational opportunities has remained spatially uneven, prompting young
adults to move to pursue further education (Amcoff & Niedomysl, 2013).
As in the case with other demographic processes, period indicators of migration
are likely to be distorted by tempo effects if the mean age at migration evolves
(Bernard, 2017a). To circumvent this issue, we take a cohort approach by
comparing the migration behaviour between the ages of 18 to 30 of individuals
born in Sweden between 1951 and 1980 and compute a series of order-specific
measures of migration that reflect the lifetime behaviour of each cohort, which has
not be taken into account in previous cohort analyses of migration in Sweden (Kolk,
2019). In this paper, we seek to shed new light by examining order-specific
components of migration change. In doing so, we take an explicitly demographic
approach to migration; we focus on the average number of migrations and their
timing, which have not been considered in previous studies (i.e. Kulu et al. 2018),
but do not consider the spatial manifestation of this movement, which has been
the predominant focus in studies taking a period approach.
Europe is known to exhibit a marked spatial gradient of high mobility in the north
and west and low mobility in the south and east (Bernard, 2017b; Esipova,
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Pugliese, & Ray, 2013; Rees & Kupiszewski, 1999; Sánchez & Andrews, 2011).
However, existing studies have looked at total populations and it is unclear
whether this spatial pattern holds for young adults. To provide a broader context
against which to interpret the results, we first use retrospective survey data to
compare the migration behaviour of young adults born between 1971 and 1980 in
27 European countries. We then draw on the Population Register of Sweden to
calculate for migration between counties and parishes the average number of
migrations and estimate a series of order-specific indicators to examine the
progression to higher-order migrations. Finally, we decompose the average
number of migrations in Sweden into four components – proportion of migrants,
mean age at first move, mean age at last move and mean migration interval –and
quantify the relative importance of each factor in driving internal migration up. We
conclude by highlighting the importance of analysing migration by move order to
reliable apprehend changes in migration behaviour and discuss how this might be
achieved in the European context using the methods outlined in this paper.
2. Data and Methods
This paper draws on two datasets that provides complementary perspective on the
migration behaviour of young adults in Sweden. First, we draw on retrospective
survey data from the 2005 Eurobarometer, which collected all changes of address
since leaving the parental home in 27 European countries for over 23, 000
individuals. While a distinction between short- and long-distance migrations cannot
be made, this approach has the advantage producing migration estimates that are
not affected by differences in spatial units, which is essential when comparing
countries to avoid the Modifiable Areal Unit Problem (MAUP) (Openshaw, 1984).
We use this data to compare the migration behaviour of Swedes with that of their
European counterparts and restrict the analysis to individuals born between 1971
and 1980 who moved between the ages of 15 to 35 (n=2,873). As with any
retrospective data, this dataset faces a number of limitations including possible
recall errors (Smith & Thomas, 2003). Another potential limitation of retrospective
data is that they are based on survivors only. Survivor bias is expected to be small,
particularly given that we focus on young adults, but results should strictly
speaking be interpreted as conditional on survival to the date of the survey.
To examine migration trends, we then use data from the Population Register of
Sweden for individuals born between 1950 and 1980, which provides individuals’
full migration histories since birth as collected by the Swedish Tax Office. We use
a 10 per cent sample and restrict the analysis to Swedish-born individuals that did
not emigrate or die before 2012, which corresponds to a sample of about 4000
individuals for each annual birth cohort. To obtain life-course of comparable
lengths for all cohorts, we then restrict the analysis to the ages of 18 to 30 years,
which corresponds to the period of the life-course where migration behaviour has
increased in the last decades (Kulu et al., 2018; Shuttleworth et al., 2018).
Information on individuals’ de-jure place of residence is available at the end of
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year at a range of spatial scales and we use parish and county of residence to
distinguish between short and long distance. While we could recode the number
of counties so that they are stable over time (n=21), we could not do so for
parishes, which after a long period of stability (n≈ 2600 in the 1970s, 1980s and
1990s) have been progressively collapsed, resulting in a continuous decrease in
their number down to about 1,500 in 2010. This will inevitably exert a downward
trend on the average number of migrations recorded for younger cohorts. Another
limitation relates to a gradual increase in the share of university students who
chose to register their place of usual residence at their study location, instead of
at their parents’ household (Lundholm 2007). We have found trends for males and
females to be broadly similar and thus we report results jointly for both sexes
throughout the paper1.
We harness these datasets to a series of cohort measures recently proposed by
Bernard (2017a), which parallel those long employed in the analysis of fertile and
mortality to gauge differences in levels and patterns between cohorts. The analysis
presented here is confined to a subset of measures that capture the key aspects
of migration. Table 1 lists each migration measure in summary form, providing a
definition and an algebraic representation, where M corresponds to the number of
migrations, P to the number of individuals and X to the age at migration. Subscript
i to the order of each migration (first, second, etc.) and n to an individual. Thus,
𝑃𝑖 refers to the number of individuals who migrated ith times and 𝑀𝑖 to the number
of migrations of order i for all i>0. 𝑋𝑛 corresponds to the age at migration of
individual n.
The first of these measures is the completed migration rate (CMR), sometimes
referred to as the cohort migration expectancy (Long, 1973) or the cohort total
migration rate (Kolk, 2019). It represents the average number of migrations as
defined by equation (1). It is readily comparable across cohorts and indicates
whether the overall level of migration is high or low. Because we focus on young
adults, we calculate this measure for a specific age range and annotate it
accordingly. For example, CMR30
18 refers to the average number of migrants
between the ages of 18 to 30. Because the actual migration behaviour of
individuals is more heterogeneous than this summary statistic suggests,
completed distribution decomposes the population according to the number times
they migrated, as indicated in equation (2) and hence reveals the proportion of
non-migrants, infrequent migrants and frequent migrants. Migration progression
ratios (MPRs) depict the underlying, incremental migration process by measuring
the proportion of individuals that, having made a given number of migrations,
proceed to migrate at least one more time as shown in equation (3). Mean age at
migration summarises migration age patterns by showing if populations are
migrating early or late in life. It can be computed for all migrations, as indicated
by equation (4), or for migrations of a particular order, as shown by equation (5).
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See Kolk (2019) for sex-specific overall migration patterns.
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The last measure relates to the interval between consecutive migrations, which
indicates the extent to which migrations are close to each other in time or are
spaced out, as indicated by equation (6). Further information and worked
examples can be found in Bernard (2017a).

Table1 Cohort measures of migration
Measures
Definition

Methods

Completed
migration rate

Average
number
of
migrations per individual
by the end of their
migratory life
Completed
Proportion of a cohort
migration
who migrated exactly i
distribution
times
Migration
Proportion of a cohort
progression ratios who migrated i times and
who went on to migrate
at least once more
Mean age at
Mean age at which
migration
individuals
in
cohort
migrated
Order-specific
Mean age at which
mean age at
individuals
in
cohort
migration
migrated for the ith
times
Mean Migration
Average
interval
interval
between all migrations
for
individuals
who
migrated at least twice
Source: Bernard (2017a)
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3. Internal migration behaviour of young European adults
Figure 1 reports the completed migration rate between the ages of 15 to 35 (CMR35
15 )
in 27 European countries. It shows that Sweden is by far the most mobile country.
It is the only country where young adults move on average more than five times,
which is nearly double the European average. A marked north-south and east-west
gradient is apparent, with the high CMRs of Sweden, Denmark and Finland
moderating southwards and eastwards through to the France, the Netherlands and
Northern Ireland, declining further in Spain, Hungary and Greece, reaching very
low levels in Portugal, Slovenia, the Czech Republic and Italy, where young adults
move an average 1.5 times or less.

6

Sweden
Denmark
Finland
Great Britain
France
Netherlands
Northern Ireland
Ireland
West Germany
Lithuania
Latvia
EU 25
Estonia
Belgium
East Germany
Luxembourg
Spain
Hungary
Austria
Greece
Poland
Portugal
Czech Republic
Slovenia
Italy
Cyprus
Slovakia
Malta

5.5
4.6
4.6
4.0
3.8
3.6
3.6
3.2
3.0
2.9
2.8
2.8
2.7
2.6
2.5
2.4
2.3
2.2
1.9
1.8
1.6
1.5
1.5
1.4
1.3
1.3
1.1
0.8
0

1

2

3

4

5

6

average number of migrations

Figure 1

Completed migration rate between 15 to 35 years of age (CMR35
15 )

Source: 2005 Eurobarometer, cohorts born between 1971 and 1980, authors’
calculations
Note: the completed migration rate corresponds to the average number of
migrations
While the CMR is a summary measure that is useful for identifying high and low
migration countries, the actual migration behaviour of individuals is more
heterogeneous than this summary statistics suggests. To describe the actual range
of migration experiences of young European adults, the completed migration
35
distribution (CMD15
) decomposes populations according to the exact number of
times individuals migrated as young adults and hence reveals the proportion of
non-migrants, infrequent migrants and frequent migrants. Figure 2 shows that
high level of migration in Sweden is the result of a very low percentage of nonmovers, with less than five per cent not moving between the ages of 15 to 35,
combined with a large proportion of repeat movers, with more than 55 per cent of
respondents moving at least five times. A similar pattern characterises Denmark
and Finland. In contrast, the low mobility countries of southern and eastern
Europe display the opposite pattern, with substantial proportions of non-movers
and very low proportion of frequency movers. In Poland, Italy and Slovakia more
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than 40 per cent of young adults never moved and less than 5 percent moved 5
times or more. In countries with intermediate levels of migration, such as France,
Ireland and Germany, Spain and Austria, two to three is the most common number
of moves among young adults. These results conform closely to the regional
variations identified in previous comparatives studies based on total populations
and show that that migration experience of young adults differ widely across
Europe. While young Swedes are clearly more mobile than their European
counterparts, their migration patterns of low immobility and high repeat movement
are similar to those of their Nordic neighbours. Having established regional
variations in migration levels for a cohort of individuals born the 1970s, the next
section examines changes in migration behaviour in Sweden for individuals born
in the 30 years to 1980.
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Figure 2 Completed migration distribution between 15 to 35 years of
35
age (CMD15
)
Source: 2005 Eurobarometer, cohorts born between 1971 and 1980, authors’
calculations
Note: countries are ranked in order of decreasing CMRs
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4. Evolution of cohort migration in Sweden
Figure 3 reports the average number of migrations (CMR30
18 ) by annual birth cohort,
distinguishing between inter-county and inter-parish migrations. It shows that
following a period of subdued migration for cohorts born in the 1950s and 1960s,
the completed migration rate increased for cohorts born after 1970, reaching 2.6
migrations between counties and over three migrations between parishes for the
youngest cohort. This upswing was particularly pronounced for long-distance
migration, with the average number of inter-county migrations increasing by
nearly 60 percent from the cohorts born in the second half of the 1960s to those
born after 1976, compared with a 20 per cent increase for inter-parish migration,
which is in part due to the decrease in the number of parishes.
Inter-county migration
Inter-parish migration

Average number of mirgation

3.5

3.0

2.5

2.0

1.5

1951
1953
1955
1957
1959
1961
1963
1965
1967
1969
1971
1973
1975
1977
1979

1.0

birth cohort

Figure 3

Completed migration rate (CMR30
18 ) by birth cohort

Source: 10 per cent sample of the Swedish Population Register, authors’
calculations
To describe the actual range of migration experiences, migration progression ratios
measure the proportion of individuals who, having made a given number of
migrations, proceed to migrating at least of once more. Figure 4 depicts the
migration trajectory of different cohorts by reporting migration progression ratios
by move order. It shows that the decrease in the average number of inter-county
migrations for older cohorts was the result of a sharp decline in the proportion of
young adults who migrated at least once or in other words an increase in
immobility. About 80 percent of the early 1950s cohorts migrated at least once
compared with to 65 percent of the cohorts born in the late 1960s. Since then the
proportion of young adults who migrated at least once progressively rose, reaching
over 85 per cent of the cohort born in 1980. At the same time, the proportion of
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first-time migrants who progressed to the second migration remained broadly
stable at 50 per cent for cohorts born before 1970 and increased thereafter to
reach nearly 70 per cent for the youngest cohorts, while the proportion of young
adults progressing to their third and fourth migrations progressively rose over the
30-year period, reaching more than 50 per cent. Collectively, these results indicate
that the rise in inter-country migration observed for cohorts born after 1970s was
the result of a decline immobility combined with a rise in repeat movement. The
trend is somewhat different for inter-parish migration as it is the rise in repeat
movement, particularly migrations of order two to five, that underpins the increase
in complete migration rate among younger cohorts. In contrast, the proportion of
first-time movers remained broadly stable at around 90 percent, indicating that
less than 10 per cent of swedes did not change parish of residence between the
ages of 18 to 30. For cohorts born after 1975, inter-parish migration progression
ratios remain above 50 percent up to the sixth move, which indicate that migrants
were very likely to progress to the next move. This underpins the very high level
of repeat movement observed in Sweden compared with other European countries.
The results are supplemented by a series of graphs that can be found in the
Appendix.
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Figure 4

m(0,1)
m(3,4)
m(6,7)

birth cohort

Migration progression ratios (MPR30
18 ) by birth cohort

Source: 10 per cent sample of the Swedish Population Register, authors’
calculations
Note: m (i,i+1) indicates the proportion of migrants who migrated i times and
went on to migrate at least once more.
The average number of times individuals migrate in their lives is the result of a
number of processes, one of which is the age at which they migrate for the first
time as young adults. Age at first migration is fundamental because it marks the
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beginning of ones’ migration career and there is strong evidence at both an
individual- and population-level that young starters are more likely to progress to
migrating at least a second time and, as a result, report a higher number of lifetime
migrations that later starters (Bernard, 2017a). This can be seen in the Figure 5,
which shows for selected cohorts migration progression ratios to the second move
against ages at first move. For the 1980 cohort, a full 90 per cent of individuals
who migrated for the first time by the age 21 went on to migrate at least once
more compared with less than 50 per cent of individuals who did so after the age
of 26. The relationship between age at first move and the probability of
transitioning to the second move holds across cohorts and similar patterns have
been found in 16 OECD countries (Bernard, Forder, kendig, & Byles, 2017). An
equally important factor is the age at last migration, which dictates with the age
at first migration the average number of years individuals are mobile. Finally, the
timing it takes individuals to progress to the next migration will have an impact on
their overall migration levels as shorter migration interval means that successive
migrations are spaced closer together. These different factors come into play and
interact to generate a completed migration rate unique to each cohort.
1970 birth cohort

1980 birth cohort

1951 birth cohort

migration progression ratio to teh second
migration

1

1960 birth cohort

0.9
0.8
0.7
0.6
0.5
0.4
0.3
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27

28
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age at first migration

Figure 5 Age at first migration against migration progression ratio to the second
migration, inter-parish migration, selected cohorts
Source: 10 per cent sample of the Swedish Population Register, authors’
calculations
Note: the migration progression ration to the second migration corresponds to the
progression of first-time migrants who moved at least once more.
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It is therefore possible to mathematically express the completed migration rate as
a function of these components as demonstrated by Bernard, Bell, and Zhu (2019):
CMR = M1 + (M2)*[1 + (L – F) / I]
(7)
where M1 is the proportion of individuals who moved exactly once, M2 is the
proportion of individuals who moved at least twice, F is the mean age at first move,
L is the mean age at last move and I is the mean length of all intervals between
consecutive moves for individuals who moved at least twice. We use equation (7)
to quantify the relative contribution of each component to differences in completed
migration. For each cohort, we calculated each component for inter-county and
inter-parish migration. Figure 6 shows the percentage of the difference in the
completed migration rate attributable to each component in comparison to the
1951 birth cohort. This was obtained by replacing the value of each component
with that of subsequent cohorts, holding the other components unchanged and
then computing the percentage different between this counterfactual CMR and the
observed CMR for each cohort. For ease of reading M1 and M2 are reported jointly.
For inter-county migration, the gradual decline for pre-1970 cohorts was the result
of a decrease in the proportion of non-migrants combined with a lengthening of
the interval between migrations. Younger mean ages at first migration and a
postponement of last migration had a small counteracting effect on overall
migration levels. The increase in inter-county migration of the cohorts born after
1970 has been manifested by a significant increase in the overall proportion of
young adults who migrated at least once and a progressive decrease in the mean
age at first move. Of the 43 per cent increase in CMR30
18 recorded for the 1980
cohort, 32 per cent was attributable to higher proportion of migrants, 16 per cent
to younger ages at first move, 10 per cent to older ages at last move. The average
interval between migrations continued to be lengthened, which reduced the impact
of the first three variables on competed migration by about 13 per cent. Similar
changes contributed to the progressive increase in inter-parish migration, which
was mainly caused by a decrease in the proportion of non-migrants and a
lengthening of the average number of years young adults were mobile because of
an earlier start and a later finish. As for long-distance migration, the lengthening
of the average interval between consecutive migrations has had a small
counteracting effect for all cohorts. Thus, the marked increase in cohort migration
for post-1970 cohorts was the result of a several changes in migration behaviour
that combined to contribute to higher completed migration rates.

12

Mean age at first move (F)
Average migration interval (ln)
Completed migration rate (CMR)

70

Mean age at last move (L)
% who moved at least once (M1+M2)

60

Percentage difference

50
40
30
20
10
0
-10
-20

1980

1979

1978

1977

1976

1975

1974

1973

1972

1971

1970

1969

1968

1967

1966

1965

1964

1963

1962

1961

1960

1959

1958

1957

1956

1955

1954

1953

1952

-30

birth cohort

Figure 6a Percentage difference in completed migration rate (CMR30
18 )
compared with the 1951 cohort and percentage attributable to each component,
inter county-migration
Source: 10 per cent sample of the Swedish Population Register, authors’
calculations
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Figure 6b Percentage difference in completed migration rate(CMR30
18 ) compared
with the 1951 cohort and percentage attributable to each component, inter
parish-migration
Source: 10 per cent sample of the Swedish Population Register, authors’
calculations
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5. Conclusion and discussion
While overall migration levels have been broadly stable, Sweden has witnessed an
increase in migration levels among young adults. Drawing on longitudinal register
data, we have employed a cohort approach to explain changes in the migration
behaviour among young adults born between 1951 and 1980 and illustrated the
importance of using order-specific measures. The results show that the increase
has been particular pronounced for long-distance migration, which rose
significantly for cohorts born after 1970s, following a period of decline for earlier
cohorts. While short-distance migration progressively increased for all birth
cohorts, it did so at a slower rate although and this is in part due to a decrease in
the number of parishes. Using order-specific measures, we showed that the rise in
long-distance migration was mainly the result of a decrease in immobility
combined with a more modest rise in higher-order moves. The reverse
characterises short-distance migration as it is the rise in higher-order moves than
underpins the increase in migration, particularly for cohorts born after 1970. For
both short and long distance migration, this upward trend was accompanied by a
shift in the ages at migration, characterised by an earlier start and later finish
leading to a lengthening of the number of years young adults were mobile. This
effect was, however, slightly counteracted by an increase in the average interval
between consecutive moves. These shifts have contributed to Sweden recording
the highest level of migration among young European adults born in 1971 and
1980, with an average of 5.5 changes of address between the ages of 15 to 35,
which twice the European average.
Collectively these results indicate that change in migration behaviour is order
specific. For example, the fall in inter-county migration for cohorts born before
1970 was the result of a decline in first-migration rates whereas higher-order
migration rates increased steadily. Similarly, the rise in inter-parish migration for
post-1970 cohorts was mainly caused by an increase in the rate of movers of order
two to five. This means that using all-move data, irrespective of mover order, can
obscure the complexity of underling changes and thus conceal the extent of
changes in migration behaviour. This highlights the need to collect and analyse
migration by move order to obtain an accurate account of change and explain the
evolution of migration behaviour. In addition, decomposition analysis showed that
changes in overall migration are the result of several distinct but interrelated
aspects of migration behaviour, including age at first and last migrations and the
average migration interval, which can only be computed with order-specific data.
To date, very few studies have considered the order of moves and examined
whether changes in migration behaviour are order-specific (Kulu et al. 2018; Pelikh
and Kulu 2018) and this is mainly because of the limited availability of adequate
data (Bernard, 2017a). Migration is most commonly measured in censuses as a
transition by comparing place of residence at two points in times (Bell et al.,
2015b), which is based on a dichotomy between movers and non-movers,
irrespective of move order. Migration data by move order can be obtained either
from prospective data such population registers, administrative records or
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longitudinal surveys conducted over a sufficiently long period or from retrospective
survey data of complete migration histories. Europe benefits from a number of
comparable retrospective surveys, including the Study of Health and Ageing in
Europe, which retrospectively collect in 2007 the complete residential history of
baby-boomers in 12 European countries. While such a dataset can shed new light
on the migration behaviour of particular cohorts, it does not permit trend analysis.
Alternatively, population registers and administrative records can be used to
examine order-specific components of migration change. However, while
population registers are an important source of demographic data in Europe
(Poulain & Herm, 2013), access to individual-level data follows strict access
protocols that limits their use and only a handful of countries have national
registers of such data (that is only occasionally available for research). National
statistical offices could estimate and make publicly available aggregate migration
indicators disaggregated by move order as it has long been done for fertility
measures. Such effort would represent an important step forward in the analysis
and understanding of migration, particularly in the European context, as reasons
for diverging trends in levels of internal migration remain poorly understood (Bell
et al. 2018).
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Appendix A Decomposition of the (CMR30
18 ) by the exact number of migrations
by age 30, inter-parish migration
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Note: The completed migration rate (𝐶𝑀𝑅18
) corresponds to the average number of
migrations between the ages of 18 to 30. The shaded area represents the contribution of
30
individuals with exactly that number of migrations at age 30, to the overall 𝐶𝑀𝑅18
.
30
Consequently, individuals with 0 migrations contribute nothing to the 𝐶𝑀𝑅18 , and
individuals with very high order of moves contribute relatively little, due to them being
relatively infrequent in the population.
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Appendix B
migration

Proportion of migrants by age and move order, inter-parish
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