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1. INTRODUCTION

Population projections are one of the major outcmedemography and mostly produced on regulasbasinational
statistical offices, research institutes and iraéaomal organisations. When the projections exerisiscarried out over a
set of geographical entities (regions, countriesas of the world, e}, an additional requirement is the consistency of
the results across those entities. In fact, produaonulti-country projections adds a cross-sectiahalension to the
usual time series framework. For instance, if coestare (demographically) moving in the same wagn this
supplementary information should be taken into antin the assumptions setting process.

Typical examples of potential constraints are thistland Second Demographic Transitions theorigg. former theory
explains the fall of mortality first and fertilitgfter to lower levels; the latter focus on fenjiland family changes on a
wider social and cultural context. Thus, whilst #rggine of the First Demographic Transition is ralitit, the engine of
the Second Demographic Transition is fertility (vé& Kaa, 2004). The former theory is commonly atesepn the
scientific literature, while the contribution ofehlatter to the understanding of the demographiangbs is still
guestioned (e.g., Coleman, 2004). Embedded irhtnery of demographic transition is the idea of @gence.

Whilst largely debated in the economics literatuvbere it stems from the neoclassical model of ¢gnayf Solow and it
has a number of relevant policy implications, cageace as such has received relatively little &tiarin demography
in terms of empirical evidences. Yet, if demograpbbnvergence holds across countries, then assumsptian
profitably be developed which fit with such thedsat framework. By doing so, the “international”’rnistency of the
results is ensured with regard to that specificdilyesis. In this paper, | therefore address theeiss fertility

convergence in a specific set of 27 European castcurrently belonging to the European Union (EU)

In wide social terms, there are several eviden€esmvergence in Europe. According to some schpthrsng the past
century Western European societies have showedaa process of social integration (Kleibke, 1990jhough still
unobserved in the countries which only recentlyngai the EU, the convergence to the European swadel can well
take place in the future (Draxler and Van Vliet1@D Focussing on the demographic point of viewtRivia (1990)
showed that, during the £9and 28' centuries, there has been a tendency of the regmrgreater demographic
homogeneity within nations.

Focussing on the European Union Member States (M) plausible to assume that common policies stmating of
best practices may strengthen the convergencevaraleareas. In fact, convergence is a concepthwisicentral to
many EU policies. For instance, the Structural Byraanong the most important EU funding, have & fiurpose to
narrow the gap between the development levels efvidrious EU regions (so-called "Convergence" dhje}

improving their social cohesion and economic welldly. Convergence is therefore a natural conceffamework for
assumptions setting in the context of the Europémion.

1 The views expressed in this paper are exclustbelge of the author and may not represent the viéwse European Commission.
2 E-mail: giampaolo.lanzieri@ec.europa.eu
3 For sake of simplicity, | refer from here onwatdghe case of countries.




The first hypothesis to be assessed is then if demphic convergence has taken place in Europerdiega of the
membership of a country to the EU. The attentioheee limited to fertility, as childbearing is beally the result of
individual decisions and fertility is essentialttee Second Demographic Transition theory, whicbuisposed to occur
nowadays in Europe. Going one step further, andtiipothesis to be tested is if the policies effomsinstreamed at
EU level and targeting the socio-economic convectgeatross Member States, may have brought an @udiimpulse
to — or even caused — convergence in fertility.

The article is structured as follows: in Section gresent the various concepts of convergencegsexpin the literature
together with the related indicators; in Sectioh @efine my method of analysis and | propose a siewple indicator of
convergence; in Section 4, using ordinary methbessess the presence of convergence in the whbtg 87 countries
currently belonging to the European Union; in Settb, applying the indicator presented in Sectiph @nalyse the
possible impact of the accession to the EuropeaonriJon the convergence in fertility for some of #mglargements
occurred in the past; in Section 6, | conclude Wising the implications for the assumptions makinthe projections
exercises.

2. DEFINITIONS AND MEASURES OF CONVERGENCE

In the economics literature it is possible to fiseleral definitions of convergence (see, for ingtarBala-i-Martin,
1995). The first, most widely used concept deserittee convergence of a group of geographical yeitsintries,
regions, counties, etc.) as the reduction over tifhéheir dispersion of a given indicator (e.g.e tBDP per capita),
usually measured by means of the standard deviatioelated measurésThis is calleds-convergence, and it thus
relates to the shrinking of the cross-countriegrithistion over time. Therefore, it is said to ®#eonvergence if:

0,>0,, @

where 0, is the standard deviation (or assimilated measefréf)e indicator at the time Another common concept is

the so-calleg-convergence. This definition originated from therkvof Barro and Sala-i-Martin, who used regression
of the mean growth rate of the GDP per capita avgiven period on the log of the initial level:

Viggsr :a+18“n(yi,t)+£i,t @

where )/, .1 = In(yi’HT/yi’t )/T is the mean annualized growth rate of the varighfethe countryi in the period

(t, t+T) under examinationy, , is its value in the initial time t and; ; are the corresponding residuals. Model (2) is

often referred to as Barro regression, in whiclegative slope coefficient would imply that entit@s lower levels of
have grown more, in the period under examinatibantthose on higher initial levels. Thii€onvergence is based on
the catching up of the countries on lower initievel towards those on higher, due to different mgewth rates.
Young et al. (2008) prove thap-convergence is a necessary but not sufficient ibondfor c-convergence; on the
contrary,c-convergence is sufficient but not necessangfoonvergence (Sala-i-Martin, 1995).

Despite this approach being much criticised stgrfrom Friedman (1992) and Quah (1993), it has ndexb a large

number of applications in the economic literatwe well as further developments. In order to rembeedependency
of the slope coefficient in the model (2) from tkagth of the period of analysis, Sala-i-Martin 959 proposes also a
non-linear modélto test the presence piconvergence:

1-e7
Vit :a_[Tjw(yi,t)+£i,t ®3)

whereA can be interpreted as tspeed of convergence. Sala-i-Martin (1994) claims that, for the econesnhe had
analysed, these speeds are surprisingly all abup@r year, thus supporting the idea of a kind radttiral rate of
convergence”. This statement has been assesseditey & al. (2005) using a meta-analysis on a large body of
literature, and they found the convergence ratéeorather sensitive to the model specification .biébether the

4 Commonly found in the literature are the standdediation of the log of the indicator, as well &g toefficient of variation of the variable itself,
both invariant with the mean. The pure standardatiewm of the indicator is also sometimes used.
5 The equation should be solved using non-linearmot. It is also possible to solve it by using oady least squares and deriving the beta

parameter afterwards through the conversion formdure —]/T [In(1+ ﬁ [T) ; however, when the time window is large and/or the

negative value of the estimated slope is high isohlte terms, this approach would give a negatataesfor the logarithm of the conversion
formula and therefore it can not be used.



unobserved heterogeneity (e.g., in technologice¢ls) is taken into account, then the convergemrde is usually
higher.

When the analysis is carried at national leveindy be difficult to accept the assumption thatcallintries share the
same technology and preferences; however, eachirgaiam still converge towards a different steatdyes but at a rate
common for all. This concept is referred tocaaditional B-convergence, and it may be detected with the gnaiuin
the specification of the Barro regression of anitimithl set of explicative variables, meant to agdofor varying
technologies and preferences. Whether convergenicestead taking place between sub-groups of cesnthen they
are referred asonvergence clubs. These are usually identified by means of dummatbées included in the conditional
convergence model. In addition, Azzatial. (2003) stress the importance of testing for cogeece using micro-data
instead than macro-data, as these latter may betedf by compositional bias. Cole and Neumayer3paghlight the
need of weighting by population size in incomerdisttion studies.

Following the criticisms on the capacity of the rab(R) to test foB-convergence, Boyle and McCarthy (1997) propose
a simple measure aiming to capture the extent ted-histributional mobility over time. To do so,i# there used an
indicator based on the Kendall index of ranks cotlance RC:

Vari R,
R Var[T + )R]

whereR; is the rank of the countriyat the timet. These authors propose also a biannual versigheomulti-annual
index RC reported in (4):

(4)

_Var(R,*+R,)
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These indexes range between zero and one: the thevealue, the greater the extent of mobility wittihe distribution.

Q)

Several other concepts of convergence and relagéthous of detection have been proposed in litezafeor instance,
Maeso-Fernandez (2003) applies time series analysiudy the gap between a number of countriesth@adJSA.
Laurini et al. (2005) use non-parametric methodologies to idgniifcome convergence clubs in Brazilian
municipalities. Tomljanovich and Vogelsang (2003ply a different econometric approach to assess Ghd
convergence across US regions. Phillips and SW{pdevelop a new method which allows testing fmnvergence
and club convergence using a log regression model.

The Barro regression, relating the mean annualizedith rate to an initial level, masks in fact ayiation within the
period under examination. Therefore, in some stjdiee period is broken down in sub-periods tossbeeaks for the
examined variable. This applies as well on analyased on the econometric approach, where thenuesd structural
breaks may affect the performance of unit rootstes

2.1. Some studies on fertility convergence

The studies on convergence in fertility are rekdiview in comparison to the applications in thereamic domain.
Wilson (2001), using indicators based on the diation of the world population by total fertility given moments in
time, highlights the presence of convergence atdwstale in the second half of the past century.nbieed how the
common economic distinction between poor and rameries is becoming of less importance for demplgyaand that
the demographic convergence can be seen as onerglefrthe socio-demographic change which seerhave taken
place more rapidly than the economic developmentvéver, Dorius (2008) argued that evidences aralifergence
rather than convergence. He focused on relatitberahan absolute, inter-country differences itilfgy intensities to
measure the variation in inequality; in particulBgrius used three index of inequality (Gini cogfint, Mean Log
Deviation and Theil index) to locate the sourceclofinge in fertility inequality in the distributiasf the countries by
fertility. The findings of his analysis based orpptation-weighteds- andp-convergence and inequality measures show
that convergence begun only in the last part ofpréod 1955-2005, and therefore he concludedttigasecond half of
the twentieth century can not be considered a gesicfertility convergence on global scale. In arde disentangle
economic and demographic effects, Herbertsson. é2@00) focus on the conditional model and foumiience for
convergence, both absolute and conditional, oflifgntates between 1978 and 1998 for about 19(htraes.

Tomka (2002) takes a different perspective, anadydhe demographic convergence between a spedafinitie
(Hungary) and a group of countries (Western Europe)do so, he proposes indexes based on staneéudifferences
from the Western European averages, on the basishwh he concludes that Hungary has converged fiioen
beginning to the middle of the past century and théas diverged starting from mid-60s.



Other studies refer instead to the regional dingensiithin a country. For instance, Franklin (20@203), usings-
convergence, found that regional fertility actuallyerged in Italy from the unification until thedt years post WWII,
followed by a period of convergence until the 7@sl &hen again a marginal divergence. However, airajythep-
convergence, the same author concluded that dfteWWII there was indeed convergence in fertilityoss Italian
regions at a rate greater than 2%, and that tHasion of the spatial dependence did not signifigaimproved the
model at regional level (while it did so for thetther disaggregation at provincial level). For deotMediterranean
country, Kotzamanis and Duquenne (2006) found enmids of convergence of the demographic structurdedscreek
regions; in particular for fertility, both periodné cohort fertility indicators showed overall a adetendency to
homogeneity.

Another area of research in demography concernsahgergence between groups of population withideined
geographical unit, like for instance trends analydithe differences in demographic behaviour betwethnic groups or
between native- and foreign-born (e.g., Haines2200here is no attempt in this paper to cover #gigdomain.

3. DATA AND METHOD OF ANALYSIS

The data used for the analysis are mainly natioiaéh as provided to Eurostat (freely availablehie tlatabase of
Eurostat), complemented by personal estimates cBhrtrie§ are the 27 Member States (MS) of the Europeantnio
Belgium (BE), Bulgaria (BG), Czech Republic (CZemnark (DK), Germany (DE), Estonia (EE), Ireland)(IGreece
(EL), Spain (ES), France (FX), Italy (IT), Cypr&Y), Latvia (LV), Lithuania (LT), Luxembourg (LUHungary (HU),
Malta (MT), the Netherlands (NL), Austria (AT), Rold (PL), Portugal (PT), Romania (RO), Slovenig,(Slovakia
(SK), Finland (FI), Sweden (SE) and the United Kiom (UK). In particular, data for France refer tetkbpolitan
France, thus excluding the French Overseas Depatsni@OM) and Overseas Territories (TOM), dataGgprus refer
to the government-controlled area from 1974 and @atGermany always includes East Germany.

As shown above, convergence is a multi-dimensicoatept. For the first hypothesis under examinatsnpresented
in Section 1, the aim of this study is to assesgtiesence of convergence in fertility regardlédgheform in which this
occurs, for instance in terms of shrinking of thess-countries distribution or as intra-distribntd mobility.

I will therefore analyse the presence wtonvergence, unconditiongilconvergence ang-convergenceusing the
simplest measures, i.e. by means of the indicaggrsrted in (1), (2), (4) and (5). Because feytilitnlike mortality, is
not fatal and it is renewable, | consider two ifadics of fertility: the total fertility rate (TFRAnd the mean age at
childbearing (MAC). The former is the sum of theeapecific fertility rates in a given year, whileetsecond is the
average age weighted with the same distributioerdfore, the TFR gives thetensity of fertility, while the MAC gives
its tempo (Vallin and Caselli, 2006). By doing so, the scop¢éhe convergence analysis is enlarged to cootonly the
level, but also the timing of fertility.

Detecting unconditionaB-convergence implies that all the countries wowddch the same long-term equilibrium
(steady state, in economics terminology) at theeséime. Adopting the TFR for thg-convergence analysis has an
interesting interpretation from the demographicnpaif view. It is known (see Presta al., 2001) that, in stable
populations, the intrinsic growth rateean be expressed as:

.- INTFR+InS+ p(A,)
G

whereSis the proportion of female births constant aciegss of mothersp(AM ) is the probability of surviving from

birth to the mean age of childbearing a@ds the mean length of generation. Keeping condtamtvalues of these
components from the tintg to the timet,, the change in the intrinsic growth rate in theiqek (t;, t;) can be expressed

as:
| T |
Ar = PR (7
G

(6)

% The countries are listed following the official Htotocol order (based on the alphabetical ordethefcountry name in the country-specific
language) and with the official abbreviationsslby this order that data on these countries aoésted in the EU publications.

" In order to distinguish the coefficient of the Raregression from the rank concordance indexésijow the proposal of Boyle and McCarthy
(1999) to refer to these latterasonvergence.



Under the simplifying conditions listed just abotee dependent variable in the Barro regressiod fsethe TFRB-
convergence is therefore in fact proportina the change of the intrinsic growth rate of Stable equivalent
population.

For the assessment of the second hypothesis, comgeahe influence of the accession in the EU axdbmographic
behaviour of the newcomer Member States, the irglagee used for the overall analysis of convergelaceot seem to
be “fit for purpose”. In this case, the intereshd in the convergenaeross countries but in the convergence of a set of
countries (the newcomerg)wards the Member States already in the EU. In this thécal framework, it is implicitly
assumed that the "old" Member States share comralues; towards which the "new" Member States asarasd to
converge. Apart some econometric methods not ceresidin this work, an index appropriate for thisitext could be
the one proposed by Tomka (2002):

X—
zZ= H
g

(8)

wherex is the value for the country under examinatiord @andc are respectively the mean and the standard dewiati
of the set of countries towards which convergescassessed. A natural extension for this indeot@rcthe situation
when more than one country is analysed could bsithple average of the country-specific indexes:

Z=Zk)zi =Zklx‘_” (©)

However, such indicator is sensitive to changeaséndispersion within the set of reference. Theioof my analysis is
instead on the convergence process of the "new" her8tates, regardless if the “old” Member Statesdiverging or
converging among them. | call this form of converge towards a value — either observed or theotetiexternal” to
the set of countries under examinatiomeative convergence.

A first easy solution for this problem could be thgual coefficient of variation, but calculated otlee values for the
newcomer countries and an EU aggregated value, asedpby the "old" (meaning before the accessioneund
examination) Member States. | indicate this meabyr€V*, to mark the difference from the coefficiesf variation
CV calculated over the full set of countries. Fréms point of view, the variability within the EUelore the new
memberships could be seen as the variability abresgwithin a country, which is usually neglecteden convergence
is assessed across countries. However, althougbviegnthe variability within the group of “old” Meber States, this
measure does not give an idea of the convergenaeds.

To build a simple measure of relative convergehdaen start considering the squared deviationawhenewcomer
country from the EU value, calculated aggregatimg input dataof the “old” Member States, and | average on the
number of cases. This is nothing else than theameei around a given value and therefore this intmxd be
assimilated to the measures used indfwnvergence analysis. For each tin# the period of analysis, | thus define
theindex of relative convergence (IRC) as:

IRC, =4/IRC? = (10)
and thecoefficient of relative convergence (CRC) as:
IRC
CRC, = ! (11)

wherep is the EU average value referring only to the "dltember States. Looking at the time series oféhmsasures,
shrinking values indicate convergence towards tliengvalue, and vice versa. In case the convergehanly one
country towards the EU is examined, then the IRduces to the simple difference between the coumtd the EU
values, and the CRC to the relative difference.

The IRC has a useful property. It can be easilywhitnat the square of IRC can be decomposed aswvill
2 = )2
n X —_ n X -
[ ST T Y S T SO
n

i=1 i=1

8 By a factor equal t&/T, which may also be equal to the unity if the ped analysis is chosen equal to the mean lenggienération.
9 1n case the input data are not available, the &lUevcould be obtained by averaging the nationlalegaweighted by the population sizes.

5



where X is the average over the newcomer countNeﬂf, is their variance and) is the difference between the

average of the new Member States and the EU vdludeo“old” Member States. This decomposition hetps
understand whether the convergence/divergenceeisadine convergence within the newcomer countnieer analysis
and/or to the convergence between their averagéhandU value.

IRC and CRC can obviously be used also in analg§i€onvergence towards predefined values (for int&ta
theoretically defined), or in studies of convergenbetween subgroups of population, like for instathe convergence
of the demographic behaviour of foreign-born grotgpthe demographic behaviour of the native-bonoutetion.

4. CONVERGENCE IN 27 EUROPEAN COUNTRIES

Due to data restrictions, the analysis on the wiseteof EU-27 Member States is limited to the pmeri®77-2007.
During these 30 years, the dispersion of the TERrduced of a quarter until the beginning of t@s, vhen it turned
to remain more stable around a value of 0.155. Gheisame period, the MAC has before diverged hed, tstarting
from 1993, converged to the initial level of disgien (Figure 1).

Figure 1 - Fertilitys-convergence in the EU

TFR o-convergence in the EU-27, 1977-2007 MAC e-convergence in the EU-27, 1977-2007

Coefficient of variation
Coefficient of variation
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From the point of view of the-convergence, it thus seems that convergencetilitjetook place until the beginning of
the Nineties on the intensities and after on téntj of childbearing.

Looking at the Barro regressions (Figure 2), tlopslof the unconditiongd-convergence model is negative for both
TFR and MAC, respectively equal to -0.042 and t01Q, meaning that the countries on higher inigakl of fertility
had a decrease rate bigger than those on lowek (e “catching down”), while this process toolage to a lower
extent in the tempo of fertility, and on the oppeslirection (thus “catching up”).

Figure 2 - Fertility3-convergence in the EU

TFR -convergence across the EU-27 Member States, 197002 MAC B-convergence across the EU-27 Member States, 197002
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However, it must be noted that in the period 198@2both indicators changed direction: on avertgeTFR has been
mostly decreasing and it has recently started agagnow, while the MAC has had the opposite behawiwith a slight
decline at the beginning of the period followedéygonstant increase. The use of a linear model theewhole period
may thus be inappropriate. The estimated speedrfergence of MAC is about 1.5%, meaning that ithe hecessary
to half the distances would be 45 years. No sintitdculation was possible for TFR with the conwemsiormula. For
sake of brevity, no attempt is made in this papecdnsider sub-periods, nor to deepen the anadymist the rate of
convergence. It can be noted tiflatonvergence occurred regardless the preseneecohvergence, as indeed the
former is condition necessary but not sufficienttfee latter; at the same way, it can be saidienever there was
convergence, there wdlsconvergence as well, as the former is conditiofficsent but not necessary for the latter.
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Overall, the application d§-convergence concept and model to this fertilitpwargence analysis has still grounds for
being perplexing, and it is not further exploiteztdn

The analysis ofy-convergence confirms that intra-distributional rtiob for both TFR and MAC occurred between
1977 and 2007. In order to highlight the relatioithvthe c-convergence, the values of the two RC indexesithial
and multiannual) are shown together with the c@uading coefficient of variation, normalised to timitial value;
further, to facilitate the comparison between figytindicators, the left and right panel of FigBehave the same scale.
The MAC shows less mobility in its distribution théhe TFR, thus national mean ages at childbeagegs to be more
“moving together” than crossing each other in corngoa to the TFR.

Figure 3 - Fertilityy-convergence in the EU

TFR o- and y-convergence in the EU-27 Member States, 1977-2007 MAC o- and y-convergence in the EU-27 Member States, 1977-2007
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Bi-annual RC — = Vutk-annual R

Bramual RC — = Muli-annual RC

5.  RELATIVE CONVERGENCE AND EU ENLARGEMENTS

As above described, the assumption here undeistésat the membership to the EU would contribotéhe spread of
the demographic drivers characterising the “old” n\ber States into the new adherent country(ies),lyimp a

convergence of fertility towards EU values. To fyeiif this hypothesis occurred in the past, thee@tibn has been
focussed on the various enlargements of the Elkingofor empirical evidences supporting the assionpof

convergence between Member States especially tgeaccession to the EU. In the following, EU-6ersfto the
European Union composed by six Member States, EJtBe EU with 9 Member States, and so on. In tokake out
of six enlargements are taken into account, asldhest two took place too recently to see any irhpat the

demographic trends of the newcomers, and two estaegts have in fact been aggregated for sake plisity (Greece
in 1981 together with Spain and Portugal in 1986).

It is useful to begin from the analysis of feriliconvergence in the six founding countries of Hig¢-6 (Belgium,
Germany, France, Italy, Luxembourg and the Netheda Figure 4 and Figure 5 show respectively teads of the
fertility indicators and their coefficients of vation. The trends of both TFR and MAC seem to bevimg together”,
rather than “moving apart” or converging to the sdavel.

Figure 4 - Fertility indicators in the EU-6

Total fertility rates of the EU-6 Member States, 180-2007 Mean ages at childbearing in the EU-6 Member Stated4960-2007

Live births per woman
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Figure 5 - Fertilitys-convergence in the EU-6

TFR o-convergence in the EU-6, 1968-2007 MAC e-convergence in the EU-6, 1968-2007
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Accordingly, Figure 5 reveals a kind of cycles eatthan a constant convergence/divergence alonintiee The CV for
the TFR goes down to 0.08 in 1983 from a peak b6 Geached ten years earlier (see left panel afrEi§); afterwards,
there is a slow recovery to values around 0.14otfvergence/divergence is indicated by the decfieasease of the
coefficient of variation, then strictly speakingth seems not to be conclusive evidence over asfime of our decades
for these six countries. Data could be interpreiigiier as a period of convergence followed byghslidivergence, or as
long-term fluctuations around an average CV of 0TlHe same applies for the MAC: there is convergamtil 1975,
then stationarity for ten years, followed by divemge until 1997 and then again convergence foreh@ining ten
years. Again, this could be interpreted as cyctesrad an average CV value of 0.02.

In 1973, Denmark, Ireland and the United Kingdoingd the EU. It is the first case of relative comence that can be
tested; unfortunately, data availability does rmvagoing back more than 1973, thus making impussa comparison
pre- and post-membership. To facilitate the intetgtion of the measures efconvergence and relative convergence,
the trends of TFR and MAC are also displayed (F&g@). It can there be noted how Ireland has cleeotywerged
towards the other EU countries both in levels anmdng of fertility: this path will have evident csaquences in the
assessment of the convergence.

Figure 6 - Fertility indicators in the EU-9

Total fertility rates of DK, IE, UK and EU-6, 1960-2007 Mean ages at childbearing in DK, IE, UK and EU-6, 960-2007
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Two measures af-convergence have been calculated (Figure 7):itsteid the usual coefficient of variation CV among
the nine Member States (the six founding Membeus phe three newcomers of the first enlargemeh®;second
measure CV* considers the EU-6 Member States assongge entity (EU-6, indeed) and thus the convecgeis
calculated over four units: the three new Memberd the “common” EU-6 fertility values. These latieasures
should help to assess the convergence to EU vidllewing the membership, disentangling it from tiéects of the
variability among the “older” (in terms of membegsho the EU) Member States. For the TFR, lookingtre
coefficient of variation between the EU-9 Membeait8$, there is a clearconvergence until 1990, and then a stability;
however, if the variability within the EU-6 Memb8tates is excluded using the measure CV*, themEiR continues
to converge after 1990 even if on a more moderpgad Also the MAC converges until 1994, and themains
stationary with both coefficients of variation jugtove 0.02, in fact several times lower than theesponding values
in the TFR.



Figure 7 - Fertilitys-convergence in the EU-9
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So far, convergence in the EU-9 has been analysédw reference to the path of the "newcomers"atals "old"

Member States. Figure 8 shows the coefficientsetative convergence, which display a strong deeréasthe TFR
from 0.40 in 1979 to 0.15 in 2005, and the halvofgthe coefficient for the MAC in about ten yeadyring the

Eighties. It can therefore be concluded that thieetmewcomer countries have converged in fertitityards the other
Member States.

Figure 8 - Fertility relative convergence in the-BU

TFR relative convergence of DK, IE and UK to the EUJ5, 1973-2007 MAC relative convergence of DK, IE and UK to the EU6, 1973-2007
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Figure 9 helps to understand the reason behinghtieking of the coefficient of relative convergen€RC: in the TFR,

the reduction until the beginning of the 90s is tiyodue to the vanishing of the variability betwee newcomers, and
afterwards by a more moderate contraction of tferéince between the averages of the two sets aifldde States (old

and new); for the MAC, there is a reduction of btté variability of the newcomers and the distabetveen averages
until the mid-90s, after which the stability of tB&®C is due to the persisting of the former compbne

Figure 9 - Decomposition of the relative convergeimcthe EU-9

Decomposition of the TFR relative convergence Decomposition of the MAC relative convergence
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For sake of brevity, the analysis is not reportedétail for the other EU enlargements: in the Egghto Greece, Spain
and Portugal (from Figure 10 to Figure 13), in 199%ustria, Finland and Sweden (from Figure 14igure 17) and
in the mid-2000 to the remaining of the Member &&gfrom Figure 18 to Figure 21). | simply repoerdr the main
elements focussing on the demographic behavioar #fe EU membership: for the enlargement from Eld-BU-12,
there is relative divergence in TFR and a recdative convergence for the MAC; for the enlargemenEU-15, there
is a recent relative divergence for TFR and a mateéerelative convergence for the MAC; for the lardargement, no



conclusion can be drawn considering the very fear ygssed from the accession to the EU of thesetries, but
referring to the past 30 years, it can be obseavediternation of relative convergence/divergencdbth indicators.

Therefore, there is not conclusive full evidencat tthe membership to the EU would bring (additipi@lpulse to the
convergence of fertility towards common EU valu€be intensity of fertility, as measured by the TH&yks overall
less converging (in fact, mostly diverging), inatile terms, than the tempo of fertility. Even wlemvergence seems
to take place, past experiences show that thiswedlybe just the continuation of trends appeariligaaly before the
accession. However, although the results on pasévare not convincingly supporting the assumpdiorconvergence
to EU standards, there are some arguments in faofabe adoption of this hypothesis.

First of all, there is now a larger awareness @f ithplications of the demographic trends and tlweech greater
attention by the policy-makers. In particular, g heads of state and government decided in 2@9&dtablishment of
a European Alliance for Families that will serveagplatform for the exchange of views and expegeon family-
friendly policies and good practices between Menfites. The spreading of best practices in thieipsltrying to
influence the demography of the Member States ctbhuld become more effective than in the past.

Moreover, longer time windows may be necessarylémtify relevant long-term relative convergencedis following
the EU accession. For the first enlargements, 34syef observations are available, but they becontenore than 26
for the second and only 12 years for the last gelaent taken into consideration. Longer time seriag be necessary
especially in the cases of crossing to make a diséinction between short-term fluctuations aroawdrage and long-
term diverging/converging tendencies.

Last but not least, the variability may be alreadylow that further reductions may be difficultechieve. Once below
certain thresholds, the countries could be consitlés have achieved — at least partially — the eqgence. This point,
which applies to the absolute as well as relatieavergence, requires deeper analysis and it coaldukther
investigated by means of an analysis of conditiocoalvergence.

Figure 10 - Fertility indicators in the EU-12
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Figure 11 - Fertilitys-convergence in the EU-12
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Figure 12: fertility relative convergence in the £2
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Figure 13: decomposition of the relative convergeinche EU-12
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Figure 14: fertility indicators in the EU-15
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Figure 15: fertilitys-co

nvergence in the EU-15

TFR c-convergence in the EU-15, 1973-2007

MAC c-convergence in the EU-15, 1973-2007
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Figure 16: fertility relative convergence in the #85
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Figure 17: decomposition of th

e relative convergeincthe EU-15
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Figure 18: fertility indicators in the EU-27
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Figure 19: fertilitys-convergence in the EU-27
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Figure 20: fertility relative convergence in the 2@
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Figure 21: decomposition of the relative convergeincthe EU-27
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6. CONCLUSIONS

In this article, | claim the importance of takingtd account additional constraints of consistentgmwpreparing the
projections assumptions for a set of countrieshéncase of fertility, this may be expressed infthwen of convergence
between countries, to which the future national aigraphic behaviour could be requested — in thenagons setting —
to comply. This "international” constraint may hawath theoretical and empirical grounds. From tieotetical point
of view, this may be linked to the demographic $ion theories; for the empirical evidence, inecessary to define in
operative terms the concept of convergence. Takuhpntage from the large literature on the topieodnomies
convergence, | first speculate on the occurrencgbeblute convergence in fertility, according toeethcommonly used
conceptso-, B- andy-convergence. With the purpose to cover not ordyitibensity, but also the tempo of fertility, | use
two indicators appropriate for international conipams purposes: the total fertility rate and theameage at
childbearing. The analysis over three decades ToE@ropean countries shows that fertility conveogenn whatever
form, occurred, although periods of divergence bl taken place. However, there is no clear engividence
about the future developments, as the dispersiadheofTFR is mostly stationary in the most recentqok and MAC
does indeed converge, but after a period of divergesimilar in intensity and time length to the aieserved for
convergence. This confirms that absolute convergén@ constraint that may be used in the assungp#etting, but
need to be supported on theoretical grounds. etber investigate an additional hypothesis: doesitbmbership to the
European Union play any role on the national derolgic behaviour? In fact, this may imply to assuha there are
common, shared EU values, towards which the newcawmentries may converge. | consider the tools lakbé in
literature (at least, the most simple measures}ufficient for the purpose of exploring this asgtion, and | therefore
develop and apply an indicator olative convergence, concept by which | want to stress the idea ofveogence
towards a defined value (either theoretical or expressibna set of countries of reference), different frahe
convergencecross countries. If such a relative convergence had weduin the past, then the assumption of fertility
convergence across Member States could have afustipporting argument. To test that hypothesandlyse the
enlargements of the European Union that took plad®73, in 1981-86 and in 1995, using what | ttadl coefficient of
relative convergence. The overall outcome is somehzzy, as | do not obtain conclusive evidenceadfertility
convergence of the new Member States towards thenom EU value expressed by the countries alreadybee of
the European Union. Nevertheless, considerati&edilinited time series used for the analysis, atagespecific policy
efforts and exchange of best practices and expargem the area of fertility in the EU, would suppitne conclusion
that fertility convergence across Member Statesptausible assumption for projections at EU level.
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No attempt has been made in this paper to testdnditional convergence, or for the presence olveagence clubs
within the European Union. Further, nothing is salidut the timing of the convergence, nor on tHeevéoward which
convergence would take place. On the former istue,tool proposed in this paper may however proddeelp.

Supposing that a convergence value has been i@eniin theoretical grounds, the observed time seoiethe

coefficient of relative convergence can be usedstess the speed of convergence. For instancetisechkeries could
be properly extrapolated to calculate when thedasted value becomes zero. Further, the deconpmogitoperty of
the coefficient of relative convergence could allassessing whether this convergence would occlootn variability

of the distribution and difference between averagé convergence value, or only in one of these compts. Indeed,
countries may well keep a certain difference amtegn, while their average value converges to therttical one. In
case this assumptions-setting exercise is cartigdweer both TFR and MAC, then with few additiomaisumptions a
whole fertility pattern of reference could be deyeld for the year of convergence (e.g., Schmertn2008, 2005) and
the entire fertility evolution from the base year the end of the projections period derived accwigi (see, for

instance, Lanzieri, 2009).
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