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EUROPOP2008A SET OF POPULATION PROJECTIONS FOR
THE EUROPEANUNION

Giampaolo LANZIERT

1. INTRODUCTION

The Eurostat Population Projections 2008-based (BRBP2008) is the latest round of a series
of exercises on population projections released by Eurostag, Statistical Office of the
European Communities, and mainly used as inpuffdtdther analysis by the Services of the
European Commission. This new set of projectionser® all the Member Stafe®f the
European Union (EU) plus Norway and Switzerlandtfer period 2008-2061.

Nowadays, the socio-economic implications of theadgraphic trends in the EU are well known
(European Commission, 2006, 2007). The Internatibtmnetary Fund (2009) clearly states that
the major threat to the fiscal solvency of the abeal economies is still represented by the
current demographic trends. In this framework,EkeEconomic and Financial Affaft€ouncil
(ECOFIN) gives mandate to the Economic Policy Cotredi to produce economic and
budgetary projections for all the EU Member Staiasthe basis of population projections by
Eurostat.

The present paper provides a brief overview ofassumptions, methodology and main results
of EUROPOP2008. For sake of brevity, data on Swiarel and Norway are not reported here
and all results refer only to the set of EU MemBtates. The methodology and the assumptions
were first presented to the experts of the MembateS in November 2007 (Lanzieri, 2007) and
then further developed (Lanzieri, 2008a) to prodiineefinal data released in March 2008. First
summary results have been presented by Lanzie@i8(®0and Giannakouris (2008), together
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! Since the Eighties, the European Commission isgapalation projections at national and regionaéle
for the Member States of the European Union. Seeng others, van der Gagtral. (1999), Reest
al. (2001) and Lanzieri (2005, 2006).

% The European Union is composed of 27 independemireign states which are known as Member States:
Austria (AT), Belgium (BE), Bulgaria (BG), Cypru€Y), the Czech Republic (Cz), Denmark (DK),
Estonia (EE), Finland (Fl), France (FR), German¥)DGreece (EL), Hungary (HU), Ireland (IE),
Italy (IT), Latvia (LV), Lithuania (LT), LuxembourglLU), Malta (MT), the Netherlands (NL), Poland
(PL), Portugal (PT), Romania (RO), Slovakia (SKpvenia (Sl), Spain (ES), Sweden (SE), and the
United Kingdom (UK).

® The Economic and Finance Affairs Council (ECOFIS®uncil is composed of the Economics and
Finance Ministers of the EU Member States.

* The Economic Policy Committee (EPC) is made upragresentatives of the Member States and
contributes to the work of the Economic and Mongefsffairs Council as regards the coordination of
Member State and Community economic policies. TRE Elso provides the European Commission
and the Council of the European Union with advicethiis area, focusing particularly on structural
reforms.



with further analysis on the impact of immigratiaasumptions (Lanzieri, 2008c). A detailed
presentation of the methodology and results is amzieri (2009). EUROPOP2008 data on
results and assumptions are freely disseminatesinigye year, single age and sex in the Eurostat
database

2. DATA AND METHOD

Building a database with comparable demographia dat29 countries (the 27 Member States
of the EU plus Norway and Switzerland) may be d cballenge. Although Eurostat regularly

collects and disseminates demographic data front wibshe European countries, gaps and
inconsistencies may affect past data, and latest deay be unavailable at the time of the
exercise. The data used for the projections are tainly national data as provided to Eurostat
(freely available in the database of Eurostat), glemented by data from the Human Mortality
Databask and personal estimates. In particular, data fanée refer to Metropolitan France

(FX), thus excluding the French Overseas DepartnéDOM), data for Cyprus refer to the

government-controlled area from 1974 and data fan@any always includes East Germany.

The methodology is based on the well known cohomtymonent approach, which requires the
formulation of assumptions on fertility, mortaliand migration. In the following chapters, it is
given a brief description of the conceptual framdwaf EUROPOP2008 and the way how the
gquantitative assumptions have been calculated.

2.1. The Convergence scenario

Convergence is a concept which is central to madyp@licies. For instance, the Structural
Funds, among the most important EU funding, havérstspurpose to narrow the gap between
the development levels of the various EU regions-c@led "Convergence" objective),

improving their social cohesion and economic wellhly. Convergence is therefore a natural
conceptual framework for assumptions setting inctbretext of the European Union.

The convergence is sometimes interpreted in thadweork of First and Second Demographic
Transitions. The former theory explains the fallrobrtality first and fertility after to lower
levels; the latter focus on fertility and family asiges on a wider social and cultural context.
Thus, whilst the engine of the First Demographiankition (FDT) is mortality, the engine of the
Second Demographic Transition (SDT) is fertilityafvde Kaa, 2004). The FDT theory is
commonly accepted in the scientific literature, ihthe contribution of the SDT to the
understanding of the demographic changes is stitstioned (e.g., Coleman, 2004). For
instance, countries showing a demographic behawtmng the lines of the SDT are expected to
have a lower fertility rate, which is instead calicted by some empirical evidences. However,
the SDT does not specify on which below-replacentenel fertility is going to stay or the
differentiating factors in the countries (Bernha@Qi04).

On a global scale, convergence is substantial fdh lertility and mortality (Wilson, 2001;
Dorius, 2008); whether this is also the case oriongg scale is probably still matter of
discussion. The EU Member States are considerdhvte already gone through the FDT and,
moreover, all of them now have period fertility d®&lthe replacement level; the question is how
whether their demographic behaviour will converga ttommon standard as set by the societies
considered more advanced in the SDT.

® http://epp.eurostat.ec.europa.eu/portal/page/gstatistics/search _database

® Human Mortality Database. University of CaliforniBerkeley (USA), and Max Planck Institute for
Demographic Research (Germany). Availablenatv.mortality.orgor www.humanmortality.de
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It could be thought that the membership to the Etuld contribute to the spread of the
demographic drivers characterising the Member State the new adherent country(ies), in fact
implying a convergence towards EU values. This Ehlesconvergence could be imagined as a
weaker version of the convergence of regions withtountry. To assess this hypothesis in the
context of the EU, the convergence is measured @renly among the set of single countries,
but also including an aggregate representing thebéfére the accession of the newcomer
countries, that are supposed to converge to thedhles.

The convergence assumption has thus been assespadtdrends of fertility and mortality. For
sake of brevity, in the present paper is reportely the analysis based on the concept-of
convergence applied to the total fertility rate R)Faccording to this method, a reduction of the
standard deviation means convergence, and vica.véws verify if this hypothesis held in the
past, the attention has been focussed on the wamgolargements of the EU, looking for
empirical evidences supporting the assumption ofivemgence between Member States
especially after the accession to the EU. In tHimviong, EU-6 refers to the European Union
composed by six Member States, EU-9 to the EU @ithember States, and so on. In total, three
out of six enlargements are taken into accounthadatest two took place too recently to see
any impact on the demographic trends of the newcanaad two enlargements have in fact been
aggregated for sake of simplicity (Greece in 198fether with Spain and Portugal in 1986).

The TFR of the six founding countries of the EU-Belgium, Germany, France, Italy,
Luxembourg and the Netherlands) are shown in thigémel of the Figure 1.

Figure 1: fertility convergence in the EU-6

Total fertility rates of the EU-6 Member States, 180-2007 Fertility e-convergence in the EU-6, 1968-2007
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Here the data on fertility show a sort of “moviragéther” rather than a constant convergence
along the time. Their standard deviation goes daw®d.12 in 1983 from a peak of 0.30 reached
ten years earlier (see right panel of Figure llerafards, there is a slow recovery to values
around 0.22 or anyway below 0.25. If convergenwefdience is indicated by the
decrease/increase of the standard deviation, tlectlys speaking there seems not to be
conclusive evidence over a time span of 40 yearstliese six countries. Data could be
interpreted either as a period of convergence Vi@t by a slight divergence, or as long-term
fluctuations around an average variability of amOr.

In 1973, Denmark, Ireland and the United Kingdonmgd the EU. Three measures ©f
convergence have been calculated. The first isutual standard deviatiom among the nine
Member States (the six founding Members plus theetmewcomers of the first enlargement);
the second and the third measure consider the Eld#ber States as one single entity (EU-6,
indeed) and the convergence is calculated betweethtee new Members and the “common”
EU-6 fertility values. These latter measures shindlpp to assess the convergence to EU values
following the membership, disentangling it from th#ects of the convergence among the
“older” (in terms of membership to the EU) Membert8s. In particularg* is calculated
considering the EU value of the TFR, thus taking iaccount the population and births size of
the countries, whiles** uses the average TFR across “older” Member Staie EU value
(indicated by p(EU) followed by the number of MemiS#ates), thus removing the influence of
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the countries size on the aggregated TFR. All tireet measures show in the right panel of
Figure 2 a remarkable reduction of the standardatiens from the year of the accession to the
EU to 1989, after which they became mostly stalibeired a level below 0.22. Looking at the left
panel of the same Figure it is clear that such @sapostly due to the falling of the Irish TFR.

Figure 2: fertility convergence in the EU-9

Total fertility rates of DK, IE, UK and EU-6, 1960-2007 Fertility e-convergence in the EU-9, 1973-2007
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In 1981 was the turn of Greece to join the EU,dwkd in 1986 by other two Mediterranean
countries, Spain and Portugal. Considering togetmese two enlargements, in the left panel of
Figure 3 it can be noted the fall of the total iféyt rates of Spain and Portugal and, starting in
1981, of Greece as well. After the accession of firener two countries, the TFR remains
mostly stable for Portugal and similar to the EMafues (apart the latest years), while it follows
a U-path for Greece and Spain.

Figure 3: fertility convergence in the EU-12
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The three measures oefconvergence all catch this move downwards the Blues, but to a
different extent. The comma(EU-12), measuring the standard deviation of thR Bfmong the
12 Member States, falls of nearly 2/3 in 15 yearg] then it remains stably around an average of
0.22 and anyway below 0.25 in the latest two desa@ensidering instead the deviation from
the EU aggregated TFR, either population-weighteccauntry-weighted, the values of the
respective measuregEU-12)* ando(EU-12)** are much lower, falling in the period 1886
below 0.05, then raising to values similar or higti&n in the first accession year (1981) and
finally becoming mostly stable, but never trespagdhe value of 0.20. Therefore, according
o(EU-12), there has been a period of convergendwed by a period of stability, while
accordings(EU-12)* ando(EU-12)** after a shorter period of convergence fakbwed a 15-
year period of divergence and finally of stability.

The last EU enlargement taken into account is treead Austria, Finland and Sweden, which all
joined the EU in 1995. Before the accession, thR ©F Austria is constantly below the EU-12

average (Figure 4, left panel), while the two Nordountries cross it in the Eighties and then
remains above. After joining the EU, the TFRs obia and Finland remain substantially stable
on their level, while the TFR of Sweden continuectmverge to the EU-12 values and then it
diverges from them.



Figure 4: fertility convergence in the EU-15
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After the accession, the measure sotonvergence based on all the EU-15 Member States
remains stable below the value of 0.25, around\arage of 0.22; the other two measures,
instead, show a recent divergence from the EU-1Zegaas expected due to the TFR increase of
Sweden, but still below 0.20 (right panel of Figd)e However, the time window may be here
already too short to see any factual long-termeanyl.

The last information on fertility convergence is the total of the EU-27 Member States. The
accession to the EU for Czech Republic, Estoniggr@y; Latvia, Lithuania, Hungary, Malta,

Poland, Slovenia and Slovakia took place in May42@6d that for Bulgaria and Romania in
January 2007. These New Member States (NMS-12) dbmtiv an aggregated TFR and an
average TFR just below 2.0 children per woman i80]%rogressively falling towards the

values of the EU-15 Member States and crossing ihetine middle of the Nineties, and then
finally moving together since the beginning of tleav century (Figure 5, left panel).

Figure 5: fertility convergence in the EU-27
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Although not strictly applied to the EU membershgriod, it is interesting to analyse the trends
of the measures af-convergence (right panel of Figure 5). The meas(Et)-27), which is
based on the national TFR of each of the 27 MerSkates, reports a soft decline in the Nineties
and then stable values around 0.22-0.23 since Zl0@®.measure(EU-27)*, that replaces the
individual national TFR values for the EU-15 Memi&tates with the aggregated EU-15 TFR
while leaving the national TFR for the NMS-12 caigg, shows a remarkable drop in a few
years and then a stability around very low levsisiilar pattern has(EU-27)**, that instead of
the EU-15 aggregate uses the EU-15 average TFR.

For sake of simplicity, the analysis is not repiéthhere on mortality, and | simply report the
total life expectancy at birth and two measures-obnvergenceg(EU) ands(EU)**, thus the
one based on the standard deviation on all the Meritates and the one using the simple
averagau(EU) of the "older" Member States as aggregatedevaf the EU before the accession
of the newcomers. Their trends are shown from Eiduto Figure 10, which can be analysed
following the same approach. The convergence ie h@re sustained, although in some cases
mostly due to the path of one specific country.(esge the paths of Portugal and Sweden). Still,
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it may be controversial if it is really matter afrovergence, or if instead it is just the crossihg o
different paths that will lead in a later momenttime to divergence (e.g., see the paths of
Denmark vsu(EU-6), or Greece vs. Spain), depending on the tiimelow of the observation.
More details on fertility and mortality convergeramgalysis can be found in Lanzieri (2009).

Figure 6: mortality convergence in the EU-6
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Figure 7: mortality convergence in the EU-9
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Figure 8: mortality convergence in the EU-1
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Figure 9: mortality convergence in the EU-1
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Figure 10: mortality convergence in the EU-27
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Therefore, there is not conclusive full evidencattthe membership to the EU would bring

(additional) impulse to the convergence of festil@nd mortality towards common EU values.

Even when convergence seems to take place, pastiexpes show that this may well be just the
continuation of trends appearing already beforeattession. However, although the results on
past values are not convincingly supporting theuagdion on convergence to EU standards,
there are some arguments in favour of the adoptidhis hypothesis.

First of all, there is now a larger awareness efithplications of the demographic trends and
therefore a greater attention by the policy-mak&wsconciliation of family and work, active
ageing, etc. are examples of domains in which mepulse has been giverin particular, the
EU heads of state and government decided in 2@®@gtablishment of a European Alliance for
Families that will serve as a platform for the exwohe of views and experience on family-
friendly policies and good practices between Menftates. The spreading of best practices in
the policies trying to influence the demographytted Member States could thus become more
effective than in the past.

Moreover, longer time windows may be necessarydémtify relevant long-term convergence

trends following the EU accession. For the firstaggements, 34 years of observations are
available, but they become not more than 26 for9éeond and only 12 years for the last
enlargement taken into consideration. This may dmessary especially in the cases of crossing
to make a clear distinction between short-term télatons around average and long-term
diverging/converging tendencies.

Last but not least, the variability may be alreadylow that further reductions may be difficult
to achieve. For instance, the level of 0.25 seam@irecally to be a sort of threshold in fertility
variability among countries, like 1.0 for mortalitWhether convergence is considered towards
an EU aggregate, then this limit could be even towace below these empirical thresholds, the
countries could be considered to have achievedeast partially — the convergence.

On the basis of the considerations above, conveggsnregarded as a plausible scenario within
the EU. The main assumption for EUROPOP2008 isefbez that the socio-economic
differences between Member States of the EuropeaaanUwill fade out in the long run. The
idea of convergence is not new in population pitipes and relevant examples are in United
Nations (2004a, 2006 and 2007) and in de Beer andNissen (1999). However, in the former,

" The European Commission has identified five keyaarto tackle the demographic change: 1) creaiing t
right conditions for Europe's demographic renewalglving more support to families and potential
parents and by promoting greater gender equaljtyn&king full use of Europe's human resources
potential, notably through active ageing; 3) baagtproductivity and facilitating the adaptationcfr
economy to the changing needs of an ageing soeclgtyeceiving and integrating migrants into our
labour market and society; 5) safeguarding soundlipufinances and hence the long-term
sustainability of social protection systems (Euap&ommission, 2007, 2009).
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convergence concerns only fertility, while in tlagtér (and partially in the former too) there is a
full achievement of such convergence within theetilorizon of the projections (Uniformity
scenario). In the Eurostat scenario, instead, timvargence is intended as a moving towards a
point in the distant future, representing a thacaétfull convergence which in fact is far from
being reached within the time horizon of EUROPORROhe idea of projections looking very
far in the future is not new either (e.g., Unitedtidns, 2004b; NIPSSR, 2002). Dealing with
such long term horizons makes it necessary to aaopipproach based on scenarios. Forecasts
are inherently uncertain, and especially in theylaim it would be unrealistic to give them more
than the meaning of just one of the possible fupwmpulation developments. Very long-term
population developments are thus clearly a maftecenarios.

Having adopted the conceptual framework describbdvey the methodology consisted
essentially of setting EU values for the convergeyear (hereinaftercbnvergence values"), and

of appropriately interpolating from the startinglues for each country. The national values
(hereinafter target values") for the target year (2060) are thus automatjoaltitained.

The convergence year has been fixed in 2150. Moty convergence year forwards or
backwards obviously affects the national valuesaioled in 2060, respectively widening or
narrowing their range. For instance, in Figure tLlisirepresented the case of a hypothetical
linear convergence to different years (2075, 2168 2125) and the vertical dotted gray line
represents the situation in 2060: it can there dmn show the choice of the convergence year
affects the range of values in 2060, progressieaharged as moving from 2075 to 2125. This
opens the possibility of building variants baseddiffierent convergence years. The common
approach to present uncertainty in scenario-basgéqtions is to produce variants, intended as
combination of different levels of the demograph&sumptions within the defined conceptual
framework. For the Convergence scenario, an eagy aaherent with the overall approach,
would be to anticipate or postpone the convergeyear. This would have the effect of
narrowing or enlarging the range of assumptionsvéen countries, correspondingly to a faster
or slower convergence.

Figure 11: Example of impact of different convergene years

2008 2016 2024 2032 2040 2048 2056 2064 2072 2080 2088 2096 4 21Q@112 2120 2128 2136 2144

Projections horizon

Min2075 —— Max2075—— Min2100

Max2100= = - Min2125- - - Max2125‘

It should be clear that the full convergence in\eeig year is simply a technical mean to ensure
partial convergence between countries in any irdéerate year. If such a full convergence was

believed to be achieved by the given year, thentithe horizon covered by the projections
9



should have been extended until then. In other sy@tbpping the projections in an intermediate
year means that the countries are supposed to it the range identified in that target year,
but nothing is assumed on the path afterwards.

The convergence year is not the only element inflireg the results in the target year. Being the
values in 2060 derived from interpolations betwdeanstarting values in 2007 and the values in
the convergence year, changes in the latter valileaffect the values in 2060 for all countries,
while changes in the starting values will concemtyahe specific country. National peculiarities
are thus taken into account working on the startialyies, while international consistency is
ensured by working on the convergence values.

The impact of the key drivers on each demograpbinponent under the general assumption of
their convergence on EU scale will be briefly désexd in the following sections, together with
the method for the quantitative estimation of teguanptions.

2.2. Assumptions on fertility

The low levels of fertility recorded in these latgsars in many European countries makes very
uncertain the identification of its future develogmts: ‘existing theory is of little help in
projecting future trends in the quantum of fertility" (Bongaarts, 2002); andsd far the social
sciences have not produced a plausible theory of fertility that would have predictive power"
(Lutz et al., 2006). It is however well known that period fitgimeasures are affected bympo
effects which bias the measure of the true legaarftum) of fertility (Bongaarts and Feeney,
1998, 2000; Van Imhoff and Keilman, 2000; Kohledadrtega, 2002). Scholars explain that
these observed low levels are partly due to aibidsced by a general trend of postponement of
childbearing which depresses the period totallfigrtiate (TFR).

It is indeed commonly acknowledged that the Eurapsauntries are going through a process of
postponement of childbearing, this being one ofdheses of their low period TFR. Northern
countries are supposed to be at the last stagaet dlready completed - of this process, while
the other Member States are seen to be at eadiges(de Beer, 2006a). According to Billetri

al. (2006), the driving forces of this postponement ba related to the more general ideational
changes described in the SDT, to the rise of educaf women and to the uncertainty during
policy changes (for instance, for the central aastern European countries).

A central point is therefore whether the observed levels are due to the postponement
(timing) of childbearing or to a change in the quam of fertility. If the timing were the only (or
main) cause, then the progressive catching-upebittihs at older ages would cause a relevant
(and maybe also steep) increase of the TFR. To wktant this recuperation of childbearing at
older ages will actually take place is instead stilch matter of discussion. Postponement can
have obvious consequences on the ultimate feft{iigcline of fecundity with age, less time to
achieve the desired family size, etc.), and it sembe still far from its upper limit (Goldstein,
2006). However, there is a more or less sharediapitihat fertility in the European countries
will rise, but not to replacement level (e.g., Baags, 2002; de Beer, 2006a), even if others
believe in a continuation of the fertility declife.g., Freijka and Sardon, 2006) and pinpoint the
plausibility of thelow fertility trap, i.e. the risk that fertility will not raise frorie current low
levels due to a combination of declining numberboths, adapted ideals of family size and
decreasing relative income (Lutzal., 2006). Policies are thus called for to facilitafgurns in
fertility trends and/or to prevent downward spirdtsAddio and d'Ercole, 2005; Sanchez-
Barricarte and Fernandez-Carro, 2007). Governmelitips do appear to make a difference

8 Beets (2006) estimates that 1 year of increasthénmean age at first childbearing increases of 5
percentage points the overall childlessness isdinge birth cohort.
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(PRB, 2004), and they can try to influence eitthertiming of the childbearing (i.e., stopping the
postponement process) or the recuperation at algks.

Following the overall assumption of socio-econominvergence of the Member States of the
European Union, it is assumed that improving ecdoocenditions will require a stronger
participation of women in the labour market, supporalso by an increase of their educational
level. However, this will not have a negative impan fertility, as government policies will be
put in place to facilitate the achievement of tlesiced family size and the reconciliation of
family and work. The spread of gender equality galwill also help women to combine
motherhood and job, showing to younger cohorts fleditrealisation on the work and larger
family size can well go together. Still, the postpment of childbearing, due to longer education
periods and persisting individualism, may hamper ¢bmplete catching-up at older ages and
therefore the fulfilment of childbearing intentioreven if the potential infecundity will partially
be counterbalanced by developments in Assisted ddeptive Technology. The growth of
prosperity will also reduce the feelings of uncietta and declines in relative income which
could otherwise act as negative factors for feytilavoiding the low-fertility trap. Finally, the
increasing number of migrants will have a positeffect on the fertility level, even under the
assumption of a quick convergence to the local dgaphic behaviour as their age structure is
younger than the one of the hosting population.

The fertility age patterns have been modelled ushey method proposed by Schmertmann
(2003) and the software he has made available (&thrann, 2005). This kind of model, based
on piecewise quadratic splines, has proved to lie gerforming and allows managing both
level and shape of fertility. The Schmertmann mabieicribes the shape of the age fertility rates
using only three parameters: the youngesteagewhich fertility rises above zero, the dgat
which fertility reaches its peak level and the ypest ageH aboveP at which fertility falls to
half of its peak level. Schmertmann (2003) als@ps®s two indexes: the "delay" D in achieving
peak fertility (D=P-20) and the "stopping" S, i&@. index of post-peak fertility (S=(P+50)/2-H),
being in factH the halfway point after the peak level of the atigtribution. Based on the
analysis the age patterns estimated for each MeRia¢e, the values for the parameters of the
Schmertmann model have been set as follows:14, i.e. women start to give birth from age 14;
P = 31, i.e. the peak of fertility is at age 3Iriyre than the EU average; H = 37, i.e. one year
and half more than the EU average.

Such values of the parameters gives TFR=1.85,aleyd is equal to 11 years and the stopping
S is equal to 3.5 years (instead of 4.6, currentaktélage), measures indicating a postponement
of childbearing. This age pattern has been asstimed the common EU distribution of fertility
rates in the convergence year. The fertility disttions and the resulting TFR for each Member
State in the target year has thus been obtaineddans of a linear interpolation from the latest
observed distributions and the convergence valne21b0. In Figure 12 are presented the
fertility distributions at intermediate years foulBaria, showing how the convergence towards
the common EU distribution in 2150 defines theiligytpattern in the target year 2060.

° In some countries (mostly Anglo-Saxon) it has @ppe a bulge in the fertility rates at younger ades
this is a pattern only recently emerged and coriiegra restricted set of countries, it has not been
considered relevant for the EU common standard.réfbee, other models proposed to deal
specifically with this issue (e.g., Peristera arastaki, 2007) have not been adopted. The relatioe e
of the Schmertmann model for this kind of unusustiribution was 9.3% for UK and 7.2% for IE, both
in 2006, with an average relative error for the Meimber States of 6.2%.
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Figure 12: example of quantitative assumptions orhe evolution of fertility

Age distributions of fertility rates in Bulgaria in selected years
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On average across the EU Member States, thera¢f@d,FR is assumed to rise by 0.11 points
from 2007 to 2060. The more relevant increasedaarthe countries which are currently at very
low levels of fertility, as the socio-economic amtural drivers are supposed to be there more
influenced by the overall process of convergeneatds common values. The spread of cultural
values and the impact of government policies aus thissumed to be more effective in those
countries whose fertility behaviour is more "digtafrom the best performers. Additional
improvements in countries already near to the Ipesformers are instead more difficult to
obtain, and their increases in TFR are less reteawuntries currently above the target values
are assumed to converge too to the common valsetheaspread of values like individualism
and post-materialism may affect their relativelyghiperiod fertility rates; overall, this is
equivalent to assume that these countries will detaptheir second demographic transition
settling down the TFR at the convergence value.

The convergence value of the TFR is in fact equé#tistcurrent level in Sweden. This country is
indeed considered, in the context of the SDT, tophsbably the furthest of the countries
(Bernhardt and Goldscheier, 2006). Experience ftbi®m country shows how it is possible to
conciliate work and family with the support of gowment policies and in a cultural framework
of gender equality (Hoem, 2005). Sweden is thupaesgd to have completed its transition
process and to be the reference for the countitiéshvare now at different stages of the SDT.

A comparison of the mean ideal family size as esgped by samples of women in the
Eurobarometer surveys in 2001 and 2006 (Testa,,28@@) shows no changes in practice in
these 5 years in the EU-15 total, and an averalye vd 2.36 for the EU-27 in 2006. Certainly
this value should not be taken as such for the geerf forecasting fertility (van Hoorn and
Keilman, 1997), and plenty of factors may intervémpeding the achievement of the desired
family size, but still this may be an indicator pdtential increase for fertility. However, the
diffusion of individualist and post-materialist uals and the further postponement of
childbearing will probably constrain the fertilibelow the replacement level.

2.3. Assumptions on mortality

There is little doubt that improvements in mortalitill continue in the coming years; however,
there is still much debate on the extent of theggrovements (Garssen, 2006). Some scholars
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assert the existence of a biological limit to themian life (e.g., Carnes and Olshansky, 2007);
others see a linear increase of the life expectahbyrth (e.g., Oeppen and Vaupel, 2002; White,
2002).

In the framework of the Convergence scenario, eewnicconditions are supposed to have
improved in all the European Union. Health techgae are spread all across the Member
States, and residents in an EU country have trad Begd economic possibility to be treated and
cured in any other Member State. Advanced medieahrtiques too will be progressively
accessible in each country to the same degreekshargrowth in prosperity. As the importance
of healthy lifestyles will be more and more acknesded, best behaviours will be proposed as
models, and actions will be undertaken to favoeirtadoption. Information on relevant health
factors like smoking, nutrition, physical activitgtc. will be homogeneously spread in Europe
and lifestyles will progressively adapt. The impment of the economy will bring its positive
effect especially on men, usually more sensitivectanges in the economic conditions,
narrowing the distance from the female life expecya As women will be increasingly
participating to the economy of the countries aaddgr equality values will be more common,
the reduced difference between male and femaleXpectancy will also be due to the tendency
of smaller gender differences in the lifestyles.

Countries that are currently lagging behind in ®oflife expectancy will be the ones to benefit
most from these developments. These countrieshaile the opportunity to benefit immediately
of medical knowledge already available, and theyl Wwé more and more aware of the
importance of prevention and healthy lifestyleseatty common in other European countries.
Therefore, the pace of mortality improvements Wwél different, depending on the starting level
on the country, and the increase in life expectamitljbe as relevant as large are the differences
with the best performers.

However, improvements for countries with alreadw llevel of mortality should not be over-
optimistic. As, at the current stage, it is largehknown which of the two main ways of thinking
(optimistic or pessimistic) in fact holds, it cae bautiously assumed that improvements for
forerunners will take place to a slowing pace. Tgusition is somewhere in the middle between
the acknowledgement of the existence of a biolddicat and the linear future increase of life
expectancy, and it is consistent with the most meaampirical evidence. In fact, further
improvements can only be expected from the oldesags the current levels for infant mortality
do not leave much margin of gain. Mortality at ygusr middle age will be reduced thanks to
improved legislations on safety at work and againad accidents, based on the experience of
the best performing countries, but the overall dainthe forerunners will be limited. Thus,
looking at the causes of death, progress will betrlikely obtained against chronic diseases
such as cardiovascular disease and cancer, cyrtbatimost important causes of death. Further
gain can derive from the development of advancedicaé techniques based on genetics.
Substantial increases in life expectancy can béeaett only by means of strong reductions in
mortality rates, even if at a slower pace than olegkin the past (de Beer, 2006b); empirical
analysis show that these considerable declinetdhage mortality may be expected (Jansgen
al., 2007). However, linear improvements for countrgth low mortality can be assumed only
for the senescent component, as juvenile and backdr mortality are already at very low
levels, and thus the life expectancy at birth stiouse more slowly in the future decades
(Bongaarts, 2006). The increasing number of migracbming from countries with lower life
expectancy, will also play a role in the reductaithe pace of mortality improvements, even if
this effect will probably become visible only wheve bulk of migrants will reach older ages.

Therefore, the reduction of socio-economic diff¢isda between countries will bring a
convergence of the mortality to the levels of thesthperformers. These latter are assumed to
slow down their pace of mortality improvements. isthe past several crossovers of life
expectancies have been observed between counttigs the Netherlands and Denmark have
fallen down from their high ranks in the EightieH)e best performers will be identified by a
larger group than the one currently with the hidliferexpectancy. This convergence to the set
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of best performer countries can easily be expressénrm of convergence to common rates in
the far future. Indeed, the epidemiologic transititheory, further extended in the health
transition theory, explains that all countries gmtgh various phases, even if in different times
and extent, and future developments can be selading to common mortality patterns, as the
prevailing causes of death may tend to be simifatlin and Meslé, 2004; Mesl¢, 2004).

In order to set the values of the males and fendtegxpectancy and the corresponding death
rates in the convergence year, the BMS varianhefLiee-Carter model (Booth et al., 2002) has
been applielf to the aggregated data of a set of twelve MemtmeS (BE, DK, DE, ES, FX, IT,
NL, AT, PT, FI, SE and UK), considered to be the afebest performer countries as a whole.
According to a comparative assessment (Bebtd., 2005, 2006), this variant provides slightly
more accurate forecasts of life expectancy angtitrases the fitting period based on criteria of
goodness-of-fit. Shorter fitting periods performawrerage better than longer fitting periods, and
this is true especially in the case of changingepatof mortality decline. As future further
improvements in mortality are expected, unlike lie past, only in the older age classes, the
capacity to adapt to shorter fitting period is levant quality of the BMS variant.

The models for male and female life expectancy teen fitted over the period 1977-2005. The
death rates obtained by the extrapolation to 2108 the BMS method are the convergence
values (Figure 13). The crossover between sexethdnyoung age classes is irrelevant in
practice, as it is at very low level of mortality.

Figure 13: mortality assumptions for the convergene year

Estimated (1970-2005) and projected (2006-2100graatl female lif Mortality age patterns in the convergence year
expectancy at birth for the aggregated set of MerShates

\
\J

2020 2026 2035 2040 2045 2050 2055 2060 2065 2070 2075 2080 2085 2098 200}

age
[— Men — Womer] | — Men — Women|

The choice of a larger set than the pure forertsmadlows the avoidance of excessively high
forecast values. Therefore, while it does not imep@sy ceiling on the increase of life
expectancy, this approach is prudent in its exietfmm. In Figure 13 it can be also noted how
the values for male and female life expectancystightly converging, respecting the empirical
evidence.

The provisional target values of the death rate2060 are thus obtained by exponential
interpolation from the smoothed latest availabletaldy rates to the convergence values. The
target values for male and female life expectamc@60 are thus derived from these target
death rates, with an average increase from 2009.4fyears for men and 7.6 for women.
Countries that are currently on lower level of rabty (thus higher life expectancy) are assumed
to have the smaller increases in life expectaneibde the others will progressively benefit of
the improvements already occurred to the best padis, realising relevant increases in the life
expectancies. For all countries, however, improvameiill occur at a slowing pace. Due to the
changing national pattern of mortality (convergioghe European standard in the convergence

9 The package Demography developed by Hyndman ferstftware R has been used (available at:
http://mww.RobHyndman.info/Rlibrary/demography

14



year), some light crossovers may happen betweentrees, as in fact has happened in the past.
The sex differential is projected to narrow to yiears on average.

The assumptions on fertility and mortality are swarnised in the Table 1. Their standard
deviation goes down in the target year 2060 to @dt4the TFR and to 1.6 and 1.0 for life
expectancy at birth respectively for men and wontkas to values lower than in the starting
year.

Table 1: fertility and mortality assumptions in
EUROPOP2008
TFR e° men e° women
2060 2060 2060
EU27 1.68 84.5 89.0
BE 1.79 84.4 88.9
BG 1.55 81.6 86.5
Cz 1.52 83.2 87.8
DK 1.85 84.3 88.4
DE 1.53 84.9 89.1
EE 1.66 80.8 87.5
IE 1.88 85.2 89.2
EL 1.57 84.8 88.7
ES 1.56 84.9 89.6
FX 1.93 85.1 90.1
IT 1.55 85.5 90.0
CYy 1.60 85.2 88.7
LV 1.54 80.5 86.8
LT 1.54 80.4 86.9
LU 1.72 84.5 88.5
HU 1.53 81.9 87.3
MT 1.55 84.3 88.6
NL 1.77 84.9 88.9
AT 1.57 84.9 89.2
PL 1.49 82.5 88.0
PT 1.54 84.1 88.8
RO 1.52 81.9 86.6
Sl 1.52 83.7 88.8
SK 1.47 82.0 87.4
Fl 1.84 84.3 89.3
SE 1.85 85.4 89.3
UK 1.84 85.0 88.9

2.4. Assumptions on migration

As the socio-economic disparities are assumed te faut in the future and thus the
attractiveness of the countries to be more and rmondar, the choice of a Member State as
hosting country will not depend anymore on natigmall factors. For the migrants, once taken
the decision to migrate to the EU, it will be ifdient, from the point of view of the conditions
offered, in which Member State to settle down. Hrs tfar future, all the countries are indeed
assumed to have the same pull power, in terms roflasi integration policies, economic
conditions, welfare system, etc. Under this coneaptramework, it is plausible to assume an
intra-EU migration exchange with sum equal to zexanetheless, this may still have an impact
on the national age structures due to the diffemgptpatterns of immigrants and emigrants.

Yet, three factors may still be thought to play igedsifying role: the climate, the foreign

communities' links and the ageing process. Spgalty actions (like regularisations, etc.) are

not considered here. There is a common beliefithatoved economic conditions will bring an

increase in post-retirement migration. Exampleshia sense are the Southern countries in the
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United States (Florida and California), where eatipeople tend to emigrate to enjoy the local
better meteorological and environmental conditiofsom this point of view, the Southern,
Mediterranean European countries would have a ctitiygeadvantage; however, it is assumed
that retired persons will maybe spend only parthefr time in some other place, but they will
keep as centre of their interests the country Wes their residence during their working age.
Even if such an EU internal move towards South daake place, it is believed it will not reach
significant volumes, as many factors can — otherdittons being equal - counterbalance an
increasing demographic pressure in selected dikagrowing costs of living, unavailability of
housing, etc.

Concerning the second factor, in accordance wigmttwork theory, migrants will tend to move
in the countries where are already settled comnasnib which they belong (Pedersetnal.,
2004). However, given the increasing number ofifpr@rigin resident population, in fact it is
assumed that in the long run each country will venough large number of resident migrants
for each group to be considered attractive for mdé migrants. Therefore, communities of
migrants are supposed to be spread across the M&tdtes and not to be concentrated in one
or few single countries.

The third element of diversification is the demqguria process of ageing. This phenomenon is
affecting the Member States to a different extentd &peed. Even under assumptions of
converging demographic values for fertility and tabty, still the ageing process will continue
to differentiate countries, due to the impact dfedent population age structures. This factor has
therefore to be taken into account in the formalatof assumptions for migration, as it is
common belief that the first-hand solution to aluhétg working age population is an increase in
immigration. An analysis to this regard has beemi@d out by United Nations (2001), where it
was shown how the full achievement of objectivé® lthe maintaining of the size of total
populations, working-age populations and potendigbport ratios for selected countries was
soon producing implausible values. Certainly, salether solutions are at the disposal of policy
makers and economic actors to deal with workingageulation shortages, like pro-fertility
policies, increases in labour productivity, deligation of production sites, etc. Moreover, the
link between the shortage of labour force and imatign can so far be applied to only specific
sectors of the national economies. Neverthelessrder to shape the future path of migration
levels, it is important to take into account al$® tdemand side, which could roughly be
expressed by the deficits in the working-age pdparia. Last but not least, the overall
assessment of the plausibility of the migratioruag#tions needs to take into account both the
social and the economic dimension. In developedirims, the concomitance of low fertility and
high immigration could have relevant consequencestte composition of the population
(Coleman, 2006; Lanzieri, 2008c), calling for int&tipn policies to face important challenges in
the future. In other words, migration assumptiors/mot be set on very high levels for a long
period, as this may turn out in less plausible ltedor the projected population composition by
natives/migrants.

Like for the other demographic components, assumgptican easily be derived in terms of
convergence to a common point. Setting this pogquaé to the average of immigrants and
emigrants in each Member State is equivalent tarasghat the net migration will converge to
zero in the very long term (e.qg., by 2150). Fromfttieoretical point of view, this can be justified
with the very high level of uncertainty typical dfie migratory flows and the potential
development of economies other than current omesu¢h a situation, zero is a kind of neutral
assumption and values different from it would nither be exempt from discussions about the
"correct” long-term level. Moreover, two furtheripts should be taken into account: first, the
converging value is only a technical mean to ensorerergence, and the real assumptions are
the target values (in 2060); second, the convergémeero of the net migration does not include
the adjustments linked to the shortages in the imgrige population and therefore the total
(adjusted) net migration will be anyway differembrh zero. Quantitative values for total
migration have been thus calculated by sex for ignamit and emigrants based on the assumption
of convergence to zero net migration, and partiatiusted upwards to take into account the
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projected deficit in the working age classes (sgargé 14 for the EU-27). Assumptions for each
EU Member State are reported in Table 2. To higtlte impact on migration, a variant of the
Convergence scenario has been calculated unddrebeetical assumption of zero migration.

Figure 14: assumptions on migration
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These values have been distributed by age accotdirgolving age profiles. Age standardised
patterns for several countries have been modelethdans of an extensive application of the
Rogers-Castro schedule (Rogers and Castro, 198jerBa al., 2005) with 7 parameters to the
latest available migration data. An average scleeab been estimated taking the median of the
distribution for each of the seven parameters efRbgers-Castro model and for each migratory
flow. The pattern identified by these average patens is assumed to be the EU age
distributions in the convergence year, as in tliiedanel of Figure 15. The age profiles of the
males and females migrants are supposed to progFssonverge to EU standards and
therefore their evolution year by year is obtaineg interpolation between the starting
distribution and the standard patterns (see thmpbein the right panel of Figure 15).

Figure 15: age and sex migration patterns
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3. MAIN RESULTS

The first basic outcome of the EUROPOP2008 is tihatpopulation at EU level is expected to
start declining; however, this will concern the Mman States to a different extent, some of them
continuing a decline already started before 2Haghers expected to start declining during the
projections time window, and eight of them (Belgijubdenmark, France, Ireland, Cyprus,
Luxembourg, Sweden and the United Kingdom) are gutefd to continue their population
growth. In Table 2 are reported the vital eventd #re assumptions of migration for each EU
Member State and for the whole EU over the projestiperiod.

! See Lanzieri (2008d).
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Table 2: demographic balance 1 January 2008 — 1 Jaary 2061
Estimated | Cumulative| Cumulative| Natural Cumulative Total Projected
thou. . : net .
population births deaths change Lo change | population
migration
1.1.2008 2008-2060 1.1.2061
EU27 495 394.0 255417.8 305 254.1 -49 836]3 59030.9 9194.6 504 588.6
BE 10 656.2 6 578.0 6 610.3 -32.2 1680{4 1648.2 12 304.4
BG 76422 2779.4 5 026.6 -2247 42|7 -2204.4 5 437.9
Cz 10 345.9 4434.9 6 568.7 -2133.8 12535 -880.3 9 465.7
DK 5475.8 3385.8 3 326.2 59.5 389{3 448.8 5924.6
DE 82179.1) 32770.0 52 730.2 -19 9603 8183.3-11777.0 70 402.2
EE 1 338.6 631.5 842.6) -211.1 -0.9 -212.1 1126.4
IE 4414.8 3857.3 2 371.7 14856 8688 2354.4 6 769.2
EL 11 216.7 5 086.7 7 099.5 -2012.8 1874.7 -138.1 11 078.4
ES 45283.3 23571.1 28 774.7 -5 203J6 1165%.3 6451.7 51 735.(
FX 61875.8)] 41668.6 36 048.( 5 620{7 4378.4 9996.1 718719
IT 59 529.0 25910.1 38 261.3 -12 3511 11994.1 -357.1 59171.9
CcYy 794.6 595.0 465.5 129.% 4020 531.5 1 326.1
LV 2 269.1 882.8 1478.0 -595.2 -4.9 -600.1 1 669.Q
LT 3365.4 1350.3 2 184.4 -834.0 -4)1 -838.1 2527.4
LU 482.2 361.0 296.5 64.4 188.4 252.9 735.1
HU 10 045.4 4221.8 6 598.6 -2 376.8 10085 -1368.3 8 677.1
MT 410.5 190.6 247.9 -57.4 50.4 -7.0 403.5
NL 16 404.3 9 244.2 9 589.7 -345.b 512}1 166.5 16 570.4
AT 8 334.3 4181.4 4 990.7 -808.8 15015 692.6 9 027.0
PL 38115.6) 15119.3 22 868.9 -7 74916 538.2 -7211.4 30 904.7
PT 10617.4 5028.6 6 752.3 -1 7237 2 346.4 622.7 11 240.1
RO 21 423.4 8 329.6 13 329.4 -5 0003 3571 -4643.2 16 780.1
SI 2022.6 829.9 1277.7 -447.8 193(2 -254.5 1768.1
SK 5 398.8 2146.7 3292.] -11454 2583 -887.1 4 511.7
FI 5299.8 3053.3 3289.6 -236.3 334|4 98.0 5 397.8
SE 9182.9 6 011.0 5515.3 495. 121118 17075 10 890.4
UK 61 270.3 43 199.1 35 418.( 7 781|1 7821.1 15602.2 76 872.%

The main contribution to the population growth cemigom the migration assumptions.
Comparing the results of the main variant with e without migration, it is possible to assess
the (direct and indirect) impact of migration. Alsdan be seen from Table 3, migration
contributes to the total change not opr se, but also indirectly via the vital events, to wiic
the migrants, usually younger than the hosting faijmn, obviously contribute also under the
assumption that their fertility and mortality iseittical to those of the hosting country. For
instance, in EUROPOP2008, at EU level there are &B%ve births more if migration is taken
into account.

Table 3: cumulated vital events and demographic chrges 2008-2060 for the EU
in the two variants (with and without migration) of EUROPOP2008
Populatio
(million) Births | Deaths ';'ﬁ;‘r‘]g"é mi;g:ion Cﬁgﬁ‘ée n
1.1.2061
With migration 255 305 -50 59 9 505
Without migration 219 301 -82 0 -82 414
Difference 36 4 32 59 91 91

Smaller cohorts of women reaching the childbeagigg and an increasing number of deaths due
to the ageing of the post-war baby-boom generatisasexpected to produce negative natural
changes. At EU level, deaths will outhumber birfhem 2015 onwards, but migration is

assumed to counterbalance the negative naturabehamtil 2035, year in which the population
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is projected to start declining, after having reatla peak of 520.7 million of persons. At
national level, this process will take place afalint speeds and timing. As it can be seen in
Table 4, the number of years it will take to eaolirgry to start its population decline — if any —
is rather different. To appreciate the contributmhnmigration to the population growth, the
Table 4 contains also the year in which the dewtbsld outhumber the live births, with and
without migration, in the projections perf8dThus, for instance, without migration Spain would
have already in 2015 a negative natural changeaueigration, this natural deficit is instead
postponed of 4 years, to 2019. Finally, even witmesative natural change, migration is
projected continuing to support the Spanish popmragrowth until 2045, thus for further 26
years. Some countries (IE, FX, LU and UK) will mxperience a negative natural change within
the time horizon of the projections, but no ongrigjected to keep a positive natural change
without the contribution of migrants. In four coties (BE, DK, CY and SE), migration will
support the population growth at least until 20&fynterbalancing their negative natural change.

12 Greece and Sweden appear twice in the columriseofables due to their specific paths of vital ésen
and population, which make these two countriesateelrecuperation after a first negative value. The
two years — specific for EL and SE - corresponah tieethe first year in which a negative value appea
for the specific category and to the year aftercwiihe negative value is always present.
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Table 4: timetable of demographic changes
for the EU-27 Member States, 2008-2060

Year of
projection

Negative natural change
without migration

Negative natural change

Decline total populatio

2008

BG, CZ, DE, EE, IT, LV,
LT, HU, RO

BG, DE, EE, IT, LV, LT
HU, RO

BG, DE, EE, LV, LT, HU,
PL, RO

2009

PT, SI

Cz, Si

2010

EL, AT

PT

2011

EL

2012

EU-27, PL

PL

2013

SK

SK

2014

2015

ES

EU-27

2016

2017

AT

2018

BE, MT

2019

2020

2021

2022

ES

Sl, SK

MT

2023

F

2024

2025

Ccz

F

2026

LU, NL

2027

SE

2028

DK, CY

2029

2030

UK

2031

2032

2033

2034

2035

2036

2037

2038

2039

2040

EL

MT

F

NL

BE, DK

EU-27

SE

EL, NL

2041

FX

2042

2043

2044

2045

2046

2047

2048

2049

2050

2051

2052

2053

2054

2055

2056

2057

2058

2059

2060

ES, PT

AT

CY, SE

No until
2060

IE, FX, LU, UK

BE, DK, IE, FX, CY, LU,
SE, UK
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The increasing number of survivors to higher agesibined with low fertility levels and the age
structures of the populations, will push the aggingcess in the EU Member States with no
exceptions: therefore, the EU population is likedydecline but it is certain to age, the ageing
taking place from both the top and the bottom ef éige pyramids. In Table 5 are reported two
measures of ageing, the proportion of persons &§emhd over on the total population and the
old age dependency ratio (OADR). With the only gtwm of Cyprus, the new Member States
(that acceded the EU in 2004 and 2007) show a fexbkr increase of the OADR. The
Mediterranean countries too (Greece, Spain, ltald &ortugal) are projected to have a
remarkable quota (more than 30%) of the total paparh aged 65 and over in 2061.

Table 5: percentage of population by major age grquand old age dependency ratio
at the beginning (2008) and at the end (2061) ofdhprojections period

Year 2008 Year 2061 OADH OADR
0-14 15-64 65+ 0-14 15-64 65+ 2008 2061

EU-27 15.7 67.3 17.1 14.0 56.0 30.0 0.25%4 0.585
BE 16.9 66.1 17.0 15.6 57.8 26.6 0.258 0.4%9
BG 13.4 69.3 17.3 11.9 54.0 34.1 0.250 0.632
Ccz 14.3 71.1 14.6 12.2 545 33.3 0.206 0.612
DK 18.4 66.0 15.6 16.3 58.5 25.2 0.236 0.431
DE 13.7 66.2 20.1 12.6 54.9 32.4 0.303 0.591
EE 14.8 68.0 17.2 13.9 55.5 30.6 0.252 0.552
IE 20.4 68.4 11.2 16.9 57.9 25.2 0.163 0.435
EL 14.3 67.1 18.6 12.9 55.5 31.6 0.278 0.570
ES 14.6 68.8 16.6 12.9 54.9 32.2 0.241 0.587
FX 18.3 65.2 16.5 16.6 57.4 25.9 0.253 0.452
IT 14.0 65.9 20.1 12.1 55.2 32.7 0.305 0.592
CY 17.5 70.1 12.4 14.9 58.7 26.4 0.177 0.449
LV 13.7 69.0 17.3 12.2 53.5 34.3 0.25D 0.642
LT 15.3 68.8 15.8 12.4 52.7 34.9 0.230 0.662
LU 18.2 67.7 14.2 16.2 60.2 23.7 0.209 0.394
HU 15.0 68.8 16.2 12.6 55.3 32.1 0.235 0.580
MT 16.3 69.9 13.8 12.6 54.7 32.7 0.198 0.598
NL 17.9 67.4 14.7 15.0 57.7 27.3 0.218 0.474
AT 15.3 67.5 17.2 13.8 57.2 29.0 0.254 0.508
PL 15.5 71.1 13.5 11.3 52.3 36.4 0.189 0.695
PT 15.3 67.2 17.4 12.8 56.3 30.9 0.259 0.548
RO 15.2 69.9 14.9 11.4 53.6 35.0 0.213 0.653
Sl 13.9 70.0 16.1 12.8 53.9 33.4 0.230 0.619
SK 15.8 72.3 12.0 11.1 52.6 36.3 0.166 0.689
Fl 16.9 66.6 16.5 15.7 56.4 27.9 0.248 0.496
SE 16.8 65.7 17.5 16.4 56.9 26.7 0.267 0.468
3 4

UK 17.5 66.4 16.1 16.5 58.6 24.8 0.24 0.47

Using the young and old age dependency ratios 08 2ihd 2061 (respectively YADR and
OADR), a cluster analysis has been performed teadetimilarities of the age structures of the
Member States at the beginning and at the end efptbjections period. In Figure 16, the
dendrogram showing the progressive aggregatiohetountries in clusters may suggest more
than one classification of the Member States. I &groups are considered, obtained drawing
an horizontal line at the level of 0.75 of the i@t axis, the one on the left (composed by BE,
SE, FI, NL, DK, UK, FX, IE, CY and LU) is youngenaverage than the other two groups of
countries at both the beginning and the end ofpttegections period; in terms of economic
implications of the ageing population, these cdeatrare thus in a more favourable
(demographic) position. The second group (BG, LY, GI, LT, RO, MT, PL and SK) has a
relatively young population at the beginning of flexiod, but suffers of a quick ageing and has
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on average the higher values of the OADR at theddritie period. The last major group (DE,
IT, EE, PT, EL, ES, HU and AT) is instead the otdas average in 2008 and ages considerably
by 2061, although less than the second group.

If the analysis is pushed further, drawing a hortab line at the level of 0.50 identifies six
groups, in fact splitting each major group in tWie first subgroup group on the left (BE, SE,
FI, DK, UK and FX) has slightly higher values oEt®ADRSs, while the subgroup composed by
IE, CY and LU is the "best performer” in the seabeve described, as it has the youngest age
structure at the beginning and at the end of tlegeptions. In the second major group, the
subgroup composed by PL and SK is separated fremother countries due to their higher
increase of the OADRs. The split on the last majamup in fact isolates Austria, which has
indeed the lowest level of the OADR in 2061 in thatup.

Figure 16: clustering of the Member States based oyoung and old dependency ratios in
2008 and 2061

DI S JODE+DD TO0IJ Ve =0 0OQIMDLCT

|

BE SE FI MNL Dk UK FX IE CY LU BG LV CZ 51 LT RO MT PL SK DE IT EE PT EL ES HU AT
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