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1. INTRODUCTION

Over the last fifty years population structure baperienced a dramatic change in Spain, as iirhasost European
countries. In that period, life expectancy at bsttowed an ever-growing trend and fertility ratettled well below
replacement ratio. As this process is expectedmdirtue, population ageing has become a key issdeaahallenge in
our society.

Under those circumstances, natural growth remdigistly above zero-threshold in Spain, so immigratover the last
decade is responsible for population growth.

Foreign born population’s sex and age structureriffrom the general one, so it modifies the teeimdpopulation
ageing. But there are two issues which deservaapeention. First, foreign-born population does settle uniformly
across the territory but just in certain locatioss, it modifies regional and local dynamics of pagtion change
stronger than national ones.

Second, -last but not least- there is strong eviegointing to a differential demographic behaviotimmigrants, and
within immigrants too, depending on their origififius, migration hypothesis might have a significairect effect
on future fertility, mortality and also on interpalobility patterns. Unbiased population projecticiuld allow for
incorporating different demographic behaviours.

The aim of this paper is to present data sourcethadology and results of the new population quiipns of
Andalusia Region which distinguish several grouppapulation based on their place of birth. The Alngian case is
especially interesting for our purpose as it presenwide range of immigrant profiles. On the omedthere is a
significant inflow of retired population coming frrEU countries; on the other hand labour orientechigration has
increased in recent years.

In the first part of the paper it is discussed thike populations should be distinguished by natitynar place of birth,
and the reasons which led us to choose place tf &f criteria. In the second part of this papemiledescribe the
projection of the components of population chanmgenely fertility, mortality and migration. Lastlyain results are
presented.

2. NATIONALITY VERSUS PLACE OF BIRTH

In this work we describe the recent work on popaitatprojections made at the IEA (Instituto de Efgtda de
Andalucia, Statistical Institute of Andalusia). it&in novelty is that population is not only digtiished by sex, age
and location, but also using as fourth variabledtigin of individuals.

Different Statistical Institutes have already addesl this issue. However, it is worth mentioningt tthere is no
unanimity on the meaning of the term “origin of iwiduals”. The most popular choices are to takergin either the
nationality or the place of birth. A different appch has been followed, for instance, in the USArbject Hispanic-
origin population.



The choice of one definition or another is mainlyptivated by the data available and also on the ity of
identifying demographic clusters.

Subpopulations

The arrival of immigrants in recent years explaimst, although the vegetative growth has been nadelethe increase
in population in Andalusia has attained its highesbrds. This phenomenon is not only seen in Argia) since the
process has been even more intense in other regioSpain. Moreover, the immigrant population haffecent
demographic patterns. This motivates the needdeft@iled analysis of this population group.

Table 1. Population in Andalusia and Spain. 1900720

Population Total growth Annual growth Natural growth
(thousands) (thousands) rates (%o) (thousands)
Census Andalusia Spain Andalusia Spain Andalusia Spain And alusia Spain
1900 3.545 18.618
1910 3.800 19.996 256 1.378 7,0%0 7,2%o0
1920 4.222 21.390 421 1.394 10,6%o 6,8%o0
1930 4.627 23.678 405 2.288 9,2%0 10,2%0
1940 5.254 26.016 627 2.338 12,8%0 9,5%o0
1950 5.647 27.977 393 1.961 7,2%0 7,3%0 591
1960 5.940 30.529 293 2.552 5,1%o 8,8%o 871 3.348
1970 5.991 34.041 51 3.512 0,9%o 10,9%0 922 3.905
1981 6.441 37.683 450 3.642 7,1%o 10,0%0 745 3.554
1991 6.941 38.872 500 1.189 7,5%o0 3,1%o 462 1.466
Padrén 2001 7.404 41.117 463 2.245 6,6%o0 5,7%o0 233 300
Padrén 2009 8.303 46.746 899 5.629 14,4%o 16,2%0 212 667

As mentioned above, several Statistical Instithizge started to distinguish groups with differeattgrns for fertility,
mortality or mobility. It is customary assumptiamo¢ always made explicit) that such patterns wighgpear or will be
reduced with time. In some cases even the demoigrppttern of second generations is considered.

A feature which plays a central role for planningpplation projections by place of birth or natigtyals how many
groups should be distinguished. The answer isrtanftrivial as it requires a balance between groupih are big
enough provide a wide sample and groups whose nmsmbare similar behavior patterns.

In our population projection system five groups &vehosen based on their place of birth. Both pdimmatructure and
demographic behavior of those five groups were umitp their particular group.

As shown in Figure 1, the EU15 population whichlledtin Andalusia has a peculiar age structure with local
maximums, one around the age of 35 and a seconditoretirement age. The three other pyramids shairang
inclination for people between 20 and 40 years gd and exhibit noticeable gender differences. Malealusian
population coming from Africa counts for twice théemale counterparts. On the contrary, femalesa the
majority of those coming from Latin America.



Figure 1. Population pyramids by place of birthdatlusia 2006

Why not choosing different criteria such as natiitypao identify population groups? The electionpdads on several
factors, mainly the capability to distinguish pagtidn groups whose demographic behavior is homagenevithin
groups and differs between them. Another importactor is data availability.

In Spanish demographic data sources it is moréylikerecord nationality than place of birth. Beisg, what persuaded
us to use place of birth as criteria? Nationalgysomething that might change over time, and teatrtes a few
drawbacks:

1. First, had we chosen nationality, additional assionp on future naturalizations would have beeruireq?
And naturalizations logicae relies more on legadl administrative rules rather than different derapdic
behaviors.

2. What nationality should we assign to the offsprofgforeign citizens? The answer is not easy andireg
additional questioning. Are both parents foreigfeiihat being the case, where exactly are they from?
Moreover, the child would be given the Spanish amlity if he or she remains stateless otherwidausT



consistent assignment of nationalities demandstiadel hypothesis on those fields. Moreover, bodinepts
should be taken into account to study fertilitytpats instead of the traditional maternal-basetbpbphy.

It is interesting to note that other origin-basejgctions such as US race projections face similar
complexities: which race should we assign to futbabies? The answer requires information from gafen
races and parents” likeliness to marry and/or paterwith other racés

3. Finally, as nationality might change over time,e@able phenomena such as migrations and fertibtycc
experience unexpected changes.

For instance, a mother could have her z+1 childreoid a different nationality than the one she Wwaén her
z child has born. In contexts where naturalizatians large, it might mean unexpected changes tilitier
patterns.

Finally, it must be acknowledged that both natiggaprojecting and place of birth projecting areubd to set
hypothesis on naturalized population behavior. Winkimosing nationality, we are assuming that denpigca
behaviors change together with nationality. Chapgiface of birth as criteria implies that demogiagdtehavior is
fixed once born.

Nonetheless, not distinguishing groups within pafioph sets a much more convoluted hypothesis; narfelt
demographic behaviors are the same regardlespearsan’s origin.

2. DEMOGRAPHIC PHENOMENA

Fertility

Changes in Andalusian and Spanish fertility pattesire similar to the ones recorded in other Eunop=auntries,
though changes were more drastic in Andalusia ¢and Spain) and they began years later.

Figure 2. Fertility indicators in Andalusia, Spaind European Countries. 1950-2008
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Immigrants fertility is greater and it starts soortban ‘native’ ones. Moreover, the number of imraigs of
childbearing age is considerably high and consettyyetheir contribution to the total number of Ihist surpasses its
population weight

1 Assignment of race faces additional draw-backs, @uits subjectivity. A clear example comes fromldinbia: in 1993 census only 1,5% of
population were recorded afro-colombians. Next eenkeld in 2005, recorded 10,5% instead.

2 Nonetheless, immigrant contribution to TFR is tut big. Such a surprising result is due to imenigis age profile: the ages with higher
immigrant fertility are ages with a relative scéy@f immigrant women, as it was shown in Figure 3



Figure 3. Fertility patterns and childbearing ageudation on the base year
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But immigrant population is a heterogeneous crdvat.instance, fertile behavior of EU15 motherslsdtin Andalusia
is close to Spanish women, while humber of birtes woman is higher among the other groups. Sucérsity of
fertility patterns reinforces us to distinguish sudipulations.

Figure 4. Fertility rates and fertility calendamad® year.
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The methodology used to obtain future fertilityeais based on a parametric model which sets asngéers the TFR
(total fertility rate) and MM (mean age at mothestp’.

Mortality

Mean life duration has experienced a dramatic as@en Andalusia during the last century. As shawhigure 5, life
expectancy at birth showed an ever-increasing freitt two temporary dips due to the so-called ‘@ph flu’ (1918-
1919) and the Spanish Civil War (1936-1939).

3 A detailed description is available at IEA webstttp://www.iea.junta-andalucia.es/proyecc/indexaém



Figure 5. Life expectancy at birth and life expectaat the age of 65.
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Based on the projection scope, we assumed theXjjectancy trends in Andalusia to continue. No tlatiis the most
reasonable hypothesis given the series known peéioce. Nonetheless, two comments are advisable:

- First, there are historical examples of decreasdge expectancy. Certain countries in Easternoparand
Africa suffered huge decreases in life expectantyrécent years, which suggests that under certain
circumstances (armed conflicts and political crisgsarticular) a sharp decline in health mighsari

Although a sharp dip in life expectancy probablyl wbt occur, it is more likely that there will bgradual
decrease in progress due to new environmental despamhealthy diets, or antibiotic resistance. this
reason, our ‘low-growth’ long-term scenario sloveswth the life expectancy enhancement trend.

- Besides, as the life expectancy nears the humaibidiogical limit (whatever it might be) a slowdowould
be recorded as marginal improvements would becogreasingly difficult to overcome.

But where to place such a biological limit? Thighie major clue at hand to project long-term mdstahtes,
and there are heated medical controversies aboute Sesearchers state the limits are nearby (Gd&lgan
1990). Other researchers believe life expectandlycantinue to rise, reaching up to 115-120 yeahiclv are
the longest lives ever recorded (Vaupel, 1996)alRmthere are a few researchers which place hukirahat
the verge of a medical revolution against genegieirsg itself which might mean an even greater li(di
Grey, 1999).

Moving on to differential place of birth mortalityt is not clear -nor easy- to evaluate whether igramts hold a
different mortality pattern to ‘natives’. On theehand, a clear positive correlation exists betwaeome and health
status. As immigrant income is significantly belthe mean Andalusian income, an above-the-mean litgrand
mortality pattern for immigrants might be expect&h the other hand, emigration process selectshyeildividuals
and that points in the opposite direction, to betbe-mean morbility and mortality patterns of imnaigts.

Moreover, as shown in Figure 1, Andalusian immigy@opulation is strongly concentrated between 20 4B years of
age, ages with a very low likeliness to die. In @0reign-born population accounted for 3% of tb&lt number of
deaths in Andalusia —half of them from EU15 cowsriwhile their share on population amounts to B¥der those
circumstances, it wouldn’t be reliable to specipacific model for each group.

Research developed in countries with long immigratradition is not conclusive either. For instgrieéino mortality
in the US is found to be lower than the medium @i8en (Abraido-Lanza, 1999). Why so? A key fadtmexplain this
is the so-called ‘salmon bias’: latinos are likedygo back to their home countries when they ¢eTHus, immigrants
are less likely to be recorded dead but just agmigtg emigrants. Research developed elsewheretisanclusive
either and sometimes points to below-the-mean imaniglife expectancy (Deboosere, 2005 & Bos, 200#grefore,
at the Statistical Office of Andalusia we did npesify a different mortality pattern among immigisn

Migrations

Migrations represent a key factor in Andalusiarerecdemographic development. It would be imposdiblapproach
Andalusia recent history without tackling migratiphenomenon. Andalusia lost more than a milliorabitants during
the period 1950-1975, due to its net migration sign

After that period net migrations stabilized reaghiregligible values. It is only in recent yeargnfrlate nineties, that
net migrations have recovered its importance dwettemendous increase in international immigratiows.

Migration is known as the most volatile demograppiienomenon and therefore the most complex towl#alwhen
forecasting. Besides, migration analysis presetit@rolimitations. Firstly, the migration’s infornat quality is
significantly worse compared to other phenomenah®iand deaths are perfectly tracked by the 8tatisoulletin

6



provided by the Official Civil Register). Secondlye should distinguish within phenomena based enditection of
the flow and the geographical scope (i.e: integakternal, in - out migration).

At the Andalusian Statistical Institute we usuallgtinguish five groups of migration movements, aralhave done so
in our current sub-national and foreign-born popataprojections:

- Inter-provinces migrations, between Andalusian proes

- Emigrations from Andalusia to other Spanish regions

- Immigrations from other Spanish regions to Andalusigion
- Emigrations from Andalusia to foreign countries

- Immigrations from foreign countries to Andalusia

Besides, migration analysis requires splitting #&malysis into several categories depending on migrarigin and
destination.

Therefore, in order to develop an analysis of nigbBy place of birth, we added an extra dimengielated to past
place of residence, resulting in a significant @ase in the number of demographic sub-phenomeszaiyze.

4. RESULTS
We would like to briefly introduce the 4 key corsilons obtained from our projections:

1. First, population in Andalusia will continue growirin the coming years, due to its natural growtteptal.
The low fertility balances out due to the young dgraphic structure of Andalusian population, résglin
positive natural growth. Nevertheless, in the Itergn population will decrease as young populousdstget

older.
Figure 6. Population & population projections ind&lusia. 1981-2070.
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Table 2. Projected population in Andalusia. 200820
2006 2010 2025 2050 2070 Max. Year Max. Value
High growth 7.995.464 8.397.688 9.325.403 9.978.712 9.878.831 2051 9.979.904
Baseline 7.995.464  8389.270  9.081.244  9.121.016  8.466.562 2039  9.251.974
Low growth 7.995.464  8379.598  8.802.420  8.196.691  7.011.851 2025  8.802.420
Frozen 7.995.464 8.074.284 7.954.634 6.768.813 5.267.768 2014 8.106.595




2. Second, the number of births will decrease evethéncase of significant increases in fertility matdhe
baseline scenario dates the drop in fertility fr2@1.0.

Therefore, we may witness growth in fertility raiesthe coming years, but the total number of Isirill
certainly fall as the tiny 80’s and 90’s cohortaak the childbearing age.

Figure 7. Births & projected births. Andalusia. 092025.
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3. Currently we observe a high trend towards poputatigeing’. In 2050 —according to baseline scenario- the
proportion of population over 65 years would re2h1% and 9,8% the proportion of population over 80
years (compared to 14,2% and 3,4% nowadays). ker etbrds, the ratio of labour-force population étired
population would change dramatically from 4,6 i©@@o 1,9 in 2050.

Figure 8. Projected population by age group.
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4 We should think about what we mean by ageing. bitwation where life expectancy and free-disabditlife expectancy are growing, static
indicators may become meaningless. E.g.: staticatars such as the proportion of population ovehigle the fact that this group of population in
2008 is physically and psychologically differenorfr their counterparts in 1950. Despite this remaekhave used static indicators in order to

measure population ageing in our projections.



4. Finally, a brief comment on future foreign-born ptgiion. Foreign born population projection is lkeo
increase moderately in the future. This might Helgope with ageing challenges in the short rum. iB the
long term, immigrant population will get older t{feigure 9).

Figure 9. Foreign-born population figures and dgecture. Baseline scenario.
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