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SUMMARY

In the latest forecast “The Future Population ofe8an 2009-2060", the model used for estimatingmeygration of
Swedish-born persons is only described in broathgeiThis report intends to give a more detailectdeison of the
model.

Swedish-born persons comprise one of the largestignant groups. Unlike other immigrant groups,steasier to
construct a mathematical model to forecast re-imatign of Swedish-born persons.

In order to estimate the return immigration of Sisheborn persons, a model has been developed ichvitifiormation
on immigration and emigration for 1851-2007 hasnbesed to build up a population of Swedish-borrspes abroad.
For each year, Swedish-born persons who have emigtsave been added to the Swedish population dbrea
immigrants have been subtracted and the expaBiatdlish population has been reduced with the saai disks that
applied to Swedes living in Sweden. According testn estimates, 780 000 Swedes lived abroad inatthe £00s.
Afterwards, the number of Swedish-born personsngjvabroad decreased until the 1980s, when the nuwibe
expatriate Swedes again began to increase. Iroteedsting model, re-immigration of Swedish-borrspas is based
on the estimated information on how many Swedes lmrassumed to be abroad, combined with information
emigration of Swedish-born persons three yeargeearl

1. INTRODUCTION

Swedish-born persons comprise one of the largasiignant groups. Therefore it is an important gréostudy more
closely to be able to make predictions on Swedeih’se immigration and emigration. Unlike other ingnant groups,
it is easier to construct a mathematical modebtedast re-immigration of Swedish-born persons. ffame for how
many people can re-immigrate is set by the numbgeople who emigrate, which can in turn be estiddiased on
emigration risks.

The model for re-immigration is built in three stagThe first stage is to estimate how many Swelgish persons are
abroad and thus belong to the risk population. $beond stage is to estimate the re-immigrationsrisksed on
information on re-immigration and the size of tiekpopulation. Finally, a model is constructeddshen risks for re-
immigration.

2.  SWEDES ABROAD

To determine the risks of re-immigration, infornaatiis first needed on Swedish-born persons whaahread. This
information is based on one-year categories and Eb&re is no comprehensive register of Swedesadbrdhe
Swedish Social Insurance Agency has informatiopensons who live abroad and who have or have hadcame in
Sweden. However, this information does not incltidese who have not had an income in Sweden, suttioas who
emigrate at a young age. The National Tax Boardiff@smation on those eligible to vote who are agsof the
country. But this information is only saved for tggars. After ten years, persons are removed wiie hat applied to
remain in the register for another ten years. Tioeeethe number of Swedes living abroad must bignestd. These
estimates are based on information on emigratiohimmigration by country of birth.



Immigration and emigration of Swedish-born persons

As illustrated in figure 1, Sweden was a natiorewifigration for nearly one hundred years. From 1850930, nearly
1.5 million people emigrated from Sweden. 1.2 milliof these emigrants went to North America. Entigrawas
highest 1881-1882 and 1887-1888 when the harvests poor in Sweden and the economy was boomingeitUs.
Roughly 20 percent of the men and 15 percent ofwheen born in Sweden during the latter part of 18€0s
emigrated from the country. The pattern changeer &ftorld War Il and since then immigration has baaher than
emigration, with the exception of 1972 and 1973.aA®sult of the high labour force immigration a fgears earlier,
emigration was particularly high during these years

Figure 1 - Immigration/emigration 1850-2007, iralcaind for Swedish-born persons
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The increased emigration during these years canlsiggely of children of labour force immigrants evieturn to their
home countries.

During the 1990s, the number of Swedish-born emigrdoubled from some 10 000 people per year duhiadl970s
and 1980s to more than 20 000 people per year 88.Fmigration then decreased for a few yearstthas picked up
momentum in recent years. In 2008 the number ofd8&evho took up residence abroad amounted to al@io600
people. The tendency to emigrate is greater amaevepSh-born persons who have a parent born abnoddyeeatest
for those with both parents who were born abroadline with increased emigration of Swedish-bormspas, re-
immigration has also increased. Thus, it seemstlsea clear connection between immigration andgeation. This
connection will be studied closer in a coming setti

Data sources

Several different register based data sources haga used to follow immigration and emigration @feSlish-born
persons the years 1849-2008. In the data the Skwedigulation is available by sex and one year ageps. More
about the registers can be found in the full papeilable atvww.scb.se

Number of Swedish-born persons living abroad

Estimations of the number of Swedish-born persams kmsed on the compiled information on immigratamd
emigration of Swedish-born persons.

The population of Swedish persons abroad is craatablout the same way as in a population foretastis based on
actual observed immigration and emigration insteéstimations of those components. For each yestra newly
emigrated Swedish-born person is added to the ptipnlof Swedish persons abroad, re-immigratiosuistracted and
the number of Swedish persons abroad is reducethdysame death risks that are observed for Swédeg In
Sweden. It may be so that those who emigrated Bad bomewhat healthier than those who stayed hatindhis has
not been taken into consideration. To estimateSWwedish-born population abroad the following forenblas been
used.

! Statistics Sweden (2004) Immigration and emigraitiothe post-war period, Demographic Reports 2904:
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All calculations are made for one-year categories sex.
The number of Swedish-born persons living abroazhisulated:
B =E -l + Bt—l(l_qt)
where E, is the number of emigrants in the year t
| is the number of immigrants in the year t

q, are the death risks in the year t

The estimated number of Swedish-born persons liglhmgad was highest in 1913 when roughly 780 008dew were
living abroad. Afterwards, the number of Swedishrbpersons abroad drops when those who emigratét and of

the 1800s begin to reach ages where death riskggire

Figure 2 - Estimated number of Swedish-born perstimsad 1851-2007
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According to a revieof censuses from different countries, it was ass@shat 693 000 Swedish-born persons were
living abroad in 1900, which is relatively closett® above estimation of 657 000 persons. Therdiffee is probably

because of a low registration number for emigrants

Table 1 - Swedish-born persons living abroad ard8@D

Country Number of Swedish-born

persons
North America 574 625
Norway 49 662
Denmark 35 555
Finland 1597
Germany 12 191
United Kingdom 6 195
Other European
countries 4 000
Rest of the world 10 000

693 825

Total

Source: Statistiska centralbyrans underdaniga etése for ar 1900, A Befolkningsstatistik.
(Statistics Sweden's Report to the King for the §680, Population statistics)

2 3CB (1907) Statistiska centralbyr&ns underdanégattelese for &r 1900, A Befolkningsstatistik, fidjd. XLII: 3 (Statistics Sweden (1907)

Statistics Sweden's Report to the King for the Y90, Population statistics XLII: 3)
3 Emigrationsforskningsgruppen (1976), Uppsala Ursitg, From Sweden to America: a history of the raign
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According to the Emigration studythe official statistics on emigration would needbe increased by at least two-
thirds for the 1850s, by 20 percent from 1860-18@6@ by 10 percent for 1880-1884. During the pefi885 - 1893,
the lists of the number of emigrants seem to belyexact. After 1893, the statistics once agairrseoed because
permission to emigrate was no longer given to thiadde for military service. As a result, illegamigration occurred
and was not registered in the church records driaffstatistics. If emigration is written up by @eércent for the years
1851 - 1859, 20 percent for 1860 - 1879, 10 pert@ni880 - 1884 and by 10 percent from 1894 to3l@he year
before World War | broke out) - we arrive at a plagion of 720 000 persons for Swedish-born persdmsad in 1900
and at most 870 000 persons in 1913.

Figure 3 - Sex and age structure for the estimateber of Swedish-born persons living abroad in7200
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3. FORECAST MODEL

When the population of Swedish-born persons livétigoad is estimated, it is possible to estimaterities for re-

immigration for the persons in this population. Thst step is to study the possibility to predietimmigration based
only on risks for re-immigration. Then, we test thassibility to improve the accuracy of the foredagcombining the
risk-based re-immigration with information on theesof emigration at different points in time befae-immigration.

Risks for re-immigration

Information on re-immigrating Swedes is dividedthg number of Swedes living abroad. By doing socveate age
and sex-specific re-immigration risks. Risks fofimenigration are calculated for the years 20020%2and 2007. 2006
has not been included because in that year Swédish-children of persons who received resident fisrmere
affected by the temporary change in the asyluni lahich drove up the risks for those of very youggs

Re-immigration risks based on 5-year average vauesalculated for ages 0 - 74 as:
4
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where |, is the number of Swedish-born immigrants in year t

4 Emigration study (1910), appendix IV Pages 251-252

° On 9 November 2005, the Swedish Parliament dedftdemporary legislation for residence permitailat apply up until the new Aliens Act
which would be enacted on 31 March 2006. The teargdegislation was mainly directed towards fansileth children who had lived in Sweden
for a long time and to people from countries whdeportation is not an option. Roughly 31 000 matteere handled according to the temporary
legislation, and about 17 000 residence permite\geanted.



M, is the average size of the Swedish-born populditiory abroad in year t

The following calculation is used for those agedarl above
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Business cycle fluctuations

As illustrated in graph 4 below, the percentagehufse who re-immigrate differs among the differentigration
cohort$. The variations in the percentage of those whisnmaigrate occurred during the first and second yafter
emigration, and then evened out somewhat with tilhé thus the first and second year after emigrathat the
percentage of those who re-immigrate differ from different emigration cohorts. As a result, thgsars are the most
sensitive for fluctuations in the business cyctefijure 4 this can be seen because the lines timoparallel over the
years that the differences in levels of the filsang' re-immigration have not changed especially.

Figure 4 - Proportion of Swedish-born persons tiaat re-immigrated after 2, 4, 5 and 10 years,
by year of emigration 1970-2007
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Comment: Of those who emigrated in 1995, 30 péftadh re-immigrated to Sweden after two years,
and 55 percent had re-immigrated after 10 years.

® Emigration cohorts refer here to persons who eatégrduring a certain year.
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Figure 5 - Proportion of re-immigrated Swedish-bpensons who re-immigrate
by year of emigration 1970-2007 and time since eatign
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Comment: Of those who emigrated in 1995, rougtpergent re-immigrate before one year has passed {2 months),
14 percent re-immigrate after they have been abfoadne year (13-24 months) etc.

Figure 6 illustrates the risk to re-immigrate itaten to the number of employed persons in Swe@snthe right axis
we see development of the total re-immigration giskhile the left axis shows the development of ninbenber of
employed persons according to Statistics Swedeatwur Force Survey (LFS). As seen in the graphfidieto re-
immigrate increases when the number of employesiogpsrincreases. This could be interpreted thaetivi® emigrate
just before a slowdown in the economy do not re-ignate to the same degree as those who emigratdgficre a
boom in the economy. A linear regression wherel tisks of re-immigratioh is the dependent variable and the
number of employed persons is the independenthlariaesults in a significant connection on the peecent level
with a coefficient of determination of 25 perceHbwever, a coefficient of determination of 76 peitces received
when only looking at the years 1993-2007. The pilityi to change jobs and get a new job in one'méaountry
seems to affect re-immigration to a certain degheemay be because if a person stays abroad sondainger for
various reasons, the probability of staying abrioadeases.

This type of behaviour would be in line with obssiens for foreign-born immigrants who come to Seredvhere the
tendency to re-immigrate decreases the longemthgigrant stays in the countfy

The connection between the economic cycle andehdency to re-immigrate would be interesting talgtin more
detail, but in this paper we only conclude thatrsaconnection exists.

" Total risks of re-immigration inform how many timan emigrant would on average re-immigrate if feason was abroad during an entire lifetime
(0 - 75 years) according to age-specific re-imntigrarisks. Just because it gives an average reignation for more than one time does not mean
that everyone re-immigrates. This is because thesmns who actually re-immigrate do so within arsperiod of time. When 50 percent have re-
immigrated after five years, we get risks than yrthht after 75 years abroad, a person would hesnmigrated a couple of times on average.

8 Statistics Sweden (2004) Immigration and emigraitiothe post-war period, Demographic Reports 2904:
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Figure 6 - Total re-immigration risks (age 0-75famumber of employed persons (thousands) in Swg@8é&-2007
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Model for immigration of Swedish-born persons

As illustrated in graph 7, an estimation of immigya only based on re-immigration risks does ndibfe the observed
development particularly well. In the graph we adg@ that re-immigration follows emigration quitellvbut with a

delay by a few years. However, a linear regresgibare immigration created by re-immigration ratsnbined with

information on emigration three years earlier gigegoodness of fit. This regression has a coeffiad determination

of 97 percent when it is based on the years 198107, and 71 percent when based on the years 12987- This is

also illustrated in graph 7. Both of the regresstguations give a re-immigration that lies quitesel to the results
according to the Total Population Register. Itagunal that the equation that is created from thia detween 1981 -
2007 also shows a trend that is closest to theomadfor this period. However, it is interestingtttiee equation that is
created for the years 1998 - 2007 gives a re-imatiign that is also close to the outcome for theg/eafore 1998.

The latter equation based on the years 1998 - 2000 be used in the model. Because the model hasvshto work
well in estimating trends back in time, it is aBssumed to function as a model to forecast theduttimmigration of
Swedish-born persons. The model also has the lefetr frecent years. In today's globalised worldhwincreased
mobility, we can assume that the most recent yeédlontribute to a better basis for estimationfafure migration
patterns, than by using a migration pattern frotima when mobility was less.

Migration three years previously is the variablattgave the best coefficient of determination,thetvariable also has
the advantage that the economy does not have at ameinfluence after three years, compared tditsetwo years
after emigration. The model is thus not as serssiiiv economic swings, as it would be if the fixgb years had been
included in the calculations.

The forecast is calculated as follows:

o"  os
| t = Rt EBt—l
Dreg DI’

I+ =-5059+0,906831:+037264E,_,

oreg

B=E-l. +B,-q)

For those aged 0B, = E,



Figure 7 - Forecast for 1981-2007 based on re-imatian risks and regression model where the re-gnattion risks
are combined with data for the emigration threeyearlier, and the observed immigration and ertigra
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4, RESULTS

As an example of results from the model, we illagthere the forecast of immigration and emigratib8wedish-born
persons in the latest population foreastere the model was used for the first time.

Immigration of Swedish-born persons

The forecast model gives a re-immigration thatéases during the entire forecast period. The leng-increase in the
estimated number of persons re-immigrating durivggforecast period is because the number of Sw4udish persons
abroad increases according to the calculations.edew the annual variations are largely due tosthe of emigration
three years earlier, which in turn depends on hamyrSwedish-born persons living abroad are of theew@hen the
tendency to emigrate is considerable.

Figure 9 - Forecast of emigration and re-immigmafior 2009 - 2010
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9 Statistics Sweden (2009), The future populatioBwéden 2009-2060, Demographic Reports 2009:1.
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In the beginning of the forecast period it is assdrthat the number of Swedish-born persons abrobdnarease
rather sharply, and will then stabilise at a lesfejust below 400 000 at the end of the forecasiope(see figure 10).
The lower rate of increase of Swedish-born persinmead is because those who emigrated at thedténe 2000s
have reached an age where death risks are high.

Figure 10 - Forecast of number of Swedish-borngresdiving abroad 1850 - 2100
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The age structure of those who re-immigrate is dbasethe observed distribution for the years 20@805 and 2007 -
2008°. There are roughly equal numbers of men and woameong Swedish-born immigrants (see figure 11). The
women are somewhat younger than the men when d¢laeg ISweden, which is also reflected in immigration

Figure 11 - Age and sex distribution for re-immigpss based on data for 2003 - 2005 and 2007 - 2008
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' When the asylum law was temporarily changed ir62@@any children born in Sweden with foreign-boememts received residence permits. This
has influenced the age structure in 2006, andttiiss/ear is excluded.
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